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vtool package


Submodules



vtool.__main__ module


	
vtool.__main__.main()

	





vtool._grave module


	
class vtool._grave.MultiMatchInspector

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
edge_doubleclick(qtindex)

	




	
initialize(matches)

	




	
populate_edge_model()

	








	
class vtool._grave.ScoreNormalizerUnsupervised(X=None, **kwargs)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
fit(X, y=None, verbose=True)

	Fits estimator to data.






	
learn_probabilities(X, y=None, verbose=True)

	




	
rrr(verbose=True, reload_module=True)

	special class reloading function
This function is often injected as rrr of classes






	
visualize()

	








	
vtool._grave.bow_test()

	




	
vtool._grave.match_inspect_graph()

	
	CommandLine:

	python -m vtool.inspect_matches match_inspect_graph –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.inspect_matches import *  # NOQA
>>> import wbia.guitool as gt
>>> import vtool as vt
>>> gt.ensure_qapp()
>>> ut.qtensure()
>>> self = match_inspect_graph()
>>> self.show()
>>> # xdoctest: +REQUIRES(--show)
>>> self.update()
>>> gt.qtapp_loop(qwin=self, freq=10)











vtool._old_matching module



vtool._pyflann_backend module

abstract which pyflann implementation is used

from vtool._pyflann_backend import pyflann


	
vtool._pyflann_backend.FLANN_CLS

	alias of pyflann.index.FLANN







vtool._rhomb_dist module


	
vtool._rhomb_dist.RhombicuboctahedronDistanceDemo()

	





vtool.blend module


	
vtool.blend.blend_images(img1, img2, mode='average', **kwargs)

	
	Parameters

	
	img1 (np.ndarray) – first image


	img2 (np.ndarray) – second image


	mode (str [https://docs.python.org/3/library/stdtypes.html#str]) – can be average, multiply, or overlay













	
vtool.blend.blend_images_average(img1, img2, alpha=0.5)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data


	alpha (float [https://docs.python.org/3/library/functions.html#float]) – (default = 0.5)






	Returns

	imgB



	Return type

	ndarray





References

https://en.wikipedia.org/wiki/Blend_modes


	CommandLine:

	python -m vtool.blend blend_images_average:0 –show
python -m vtool.blend blend_images_average:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> alpha = 0.8
>>> img1, img2 = testdata_blend()
>>> imgB = blend_images_average(img1, img2, alpha)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> ut.show_if_requested()






	Ignore:

	>>> # GRIDSEARCH
>>> from vtool.blend import *  # NOQA
>>> test_func = blend_images_average
>>> args = testdata_blend()
>>> param_info = ut.ParamInfoList('blend_params', [
...    ut.ParamInfo('alpha', .8, 'alpha=',
...                 varyvals=np.linspace(0, 1.0, 25).tolist()),
... ])
>>> gridsearch_image_function(param_info, test_func, args)
>>> ut.show_if_requested()














	
vtool.blend.blend_images_average_stack(images, alpha=None)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data


	alpha (float [https://docs.python.org/3/library/functions.html#float]) – (default = 0.5)






	Returns

	imgB



	Return type

	ndarray





References

https://en.wikipedia.org/wiki/Blend_modes


	CommandLine:

	python -m vtool.blend –test-blend_images_average:0 –show
python -m vtool.blend –test-blend_images_average:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> alpha = 0.8
>>> img1, img2 = testdata_blend()
>>> imgB = blend_images_average(img1, img2, alpha)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> ut.show_if_requested()










	
vtool.blend.blend_images_mult_average(img1, img2, alpha=0.5)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data


	alpha (float [https://docs.python.org/3/library/functions.html#float]) – (default = 0.5)






	Returns

	imgB



	Return type

	ndarray





References

https://en.wikipedia.org/wiki/Blend_modes


	CommandLine:

	python -m vtool.blend –test-blend_images_mult_average:0 –show
python -m vtool.blend –test-blend_images_mult_average:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> alpha = 0.8
>>> img1, img2 = testdata_blend()
>>> imgB = blend_images_mult_average(img1, img2, alpha)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> ut.show_if_requested()






	Ignore:

	>>> # GRIDSEARCH
>>> from vtool.blend import *  # NOQA
>>> test_func = blend_images_mult_average
>>> args = testdata_blend()
>>> param_info = ut.ParamInfoList('blend_params', [
...    ut.ParamInfo('alpha', .8, 'alpha=',
...                 varyvals=np.linspace(0, 1.0, 9).tolist()),
... ])
>>> gridsearch_image_function(param_info, test_func, args)
>>> ut.show_if_requested()














	
vtool.blend.blend_images_multiply(img1, img2, alpha=0.5)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data


	alpha (float [https://docs.python.org/3/library/functions.html#float]) – (default = 0.5)






	Returns

	imgB



	Return type

	ndarray





References

https://en.wikipedia.org/wiki/Blend_modes


	CommandLine:

	python -m vtool.blend –test-blend_images_multiply:0 –show
python -m vtool.blend –test-blend_images_multiply:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> alpha = 0.8
>>> img1, img2 = testdata_blend()
>>> imgB = blend_images_multiply(img1, img2, alpha)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> ut.show_if_requested()






	Ignore:

	>>> # GRIDSEARCH
>>> from vtool.blend import *  # NOQA
>>> test_func = blend_images_multiply
>>> args = testdata_blend(scale=128)
>>> param_info = ut.ParamInfoList('blend_params', [
...    ut.ParamInfo('alpha', .8, 'alpha=',
...                 varyvals=np.linspace(0, 1.0, 9).tolist()),
... ])
>>> gridsearch_image_function(param_info, test_func, args)
>>> ut.show_if_requested()














	
vtool.blend.ensure_alpha_channel(img, alpha=1.0)

	




	
vtool.blend.ensure_grayscale(img, colorspace_hint='BGR')

	




	
vtool.blend.gamma_adjust(img, gamma=1.0)

	
	CommandLine:

	python -m vtool.blend –test-gamma_adjust:0 –show



	Ignore:

	>>> # DISABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> import vtool as vt
>>> test_func = gamma_adjust
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.rectify_to_float01(vt.imread(img_fpath))
>>> args = (img,)
>>> param_info = ut.ParamInfoList('blend_params', [
...    ut.ParamInfo('gamma', .8, 'gamma=',
...                 varyvals=np.linspace(.1, 2.5, 25).tolist()),
... ])
>>> gridsearch_image_function(param_info, test_func, args)
>>> ut.show_if_requested()














	
vtool.blend.gridsearch_addWeighted()

	
	CommandLine:

	xdoctest -m ~/code/vtool/vtool/blend.py gridsearch_addWeighted










	
vtool.blend.gridsearch_image_function(param_info, test_func, args=(), show_func=None)

	gridsearch for a function that produces a single image






	
vtool.blend.overlay_alpha_images(img1, img2)

	places img1 on top of img2 respecting alpha channels

References

http://stackoverflow.com/questions/25182421/overlay-numpy-alpha






	
vtool.blend.testdata_blend(scale=128)

	





vtool.chip module


	
class vtool.chip.ScaleStrat

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Scaling strategies


	
static area(target, orig_wh, tol=0)

	The area becomes target


	Parameters

	target (int [https://docs.python.org/3/library/functions.html#int]) – target size





Example

>>> # ENABLE_DOCTEST
>>> import utool as ut
>>> ut.assert_eq(ScaleStrat.area(800 ** 2, (190, 220)), (743, 861))
>>> ut.assert_eq(ScaleStrat.area(800 ** 2, (220, 190)), (861, 743))










	
static maxwh(target, orig_wh, tol=0)

	The maximum dimension becomes target


	Parameters

	target (int [https://docs.python.org/3/library/functions.html#int]) – target size





Example

>>> # ENABLE_DOCTEST
>>> import utool as ut
>>> ut.assert_eq(ScaleStrat.maxwh(800, (190, 220)), (691, 800))
>>> ut.assert_eq(ScaleStrat.maxwh(800, (220, 190)), (800, 691))










	
static width(target, orig_wh, tol=0)

	The width becomes target


	Parameters

	target (int [https://docs.python.org/3/library/functions.html#int]) – target size





Example

>>> # ENABLE_DOCTEST
>>> import utool as ut
>>> ut.assert_eq(ScaleStrat.width(800, (190, 220)), (800, 926))
>>> ut.assert_eq(ScaleStrat.width(800, (220, 190)), (800, 691))














	
vtool.chip.apply_filter_funcs(chipBGR, filter_funcs)

	applies a list of preprocessing filters to a chip

DEPRICATE






	
vtool.chip.compute_chip(gfpath, bbox, theta, new_size, filter_list=[], interpolation=4)

	Extracts a chip and applies filters

DEPRICATE


	Parameters

	
	gfpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – image file path string


	bbox (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – bounding box in the format (x, y, w, h)


	theta (float [https://docs.python.org/3/library/functions.html#float]) – angle in radians


	new_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – must maintain the same aspect ratio or else you will get weirdness


	filter_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 






	Returns

	chipBGR -  cropped image



	Return type

	ndarray






	CommandLine:

	python -m vtool.chip –test-compute_chip –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.chip import *  # NOQA
>>> from vtool.util_math import TAU
>>> # build test data
>>> gfpath = ut.grab_test_imgpath('carl.jpg')
>>> bbox = (100, 3, 100, 100)
>>> theta = TAU / 8
>>> new_size = (32, 32)
>>> filter_list = []
>>> # execute function
>>> chipBGR = compute_chip(gfpath, bbox, theta, new_size, filter_list)
>>> # verify results
>>> assert chipBGR.shape[0:2] == new_size[::-1], 'did not resize correctly'
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> pt.imshow(vt.draw_verts(vt.imread(gfpath), vt.scaled_verts_from_bbox(bbox, theta, 1, 1)), pnum=(1, 2, 1))
>>> pt.imshow(chipBGR, pnum=(1, 2, 2))
>>> pt.show_if_requested()










	
vtool.chip.extract_chip_from_gpath(gfpath, bbox, theta, new_size, interpolation=4)

	




	
vtool.chip.extract_chip_from_gpath_into_square(args)

	




	
vtool.chip.extract_chip_from_img(imgBGR, bbox, theta, new_size, interpolation=4)

	Crops chip from image ; Rotates and scales;

ibs.show_annot_image(aid)[0].pt_save_and_view()


	Parameters

	
	gfpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – 


	bbox (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – xywh


	theta (float [https://docs.python.org/3/library/functions.html#float]) – 


	new_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – wy






	Returns

	chipBGR



	Return type

	ndarray






	CommandLine:

	python -m vtool.chip –test-extract_chip_from_img
python -m vtool.chip –test-extract_chip_from_img –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.chip import *  # NOQA
>>> # build test data
>>> imgBGR = gtool.imread(ut.grab_test_imgpath('carl.jpg'))
>>> bbox = (100, 3, 100, 100)
>>> theta = 0.0
>>> new_size = (58, 34)
>>> # execute function
>>> chipBGR = extract_chip_from_img(imgBGR, bbox, theta, new_size)
>>> # verify results
>>> assert chipBGR.shape[0:2] == new_size[::-1], 'did not resize correctly'
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(chipBGR)
>>> pt.show_if_requested()










	
vtool.chip.extract_chip_into_square(imgBGR, bbox, theta, target_size)

	




	
vtool.chip.get_extramargin_measures(bbox_gs, new_size, halfoffset_ms=(64, 64))

	Computes a detection chip with a bit of spatial context so the detection
algorithm doesn’t clip boundaries


	Returns

	
	mbbox_gs, margin_size -

	margin bounding box in image size,
size of entire margined chip,












	CommandLine:

	python -m vtool.chip –test-get_extramargin_measures –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.chip import *  # NOQA
>>> gfpath = ut.grab_test_imgpath('carl.jpg')
>>> bbox_gs = [40, 40, 150, 150]
>>> theta = .15 * (np.pi * 2)
>>> new_size = (150, 150)
>>> halfoffset_ms = (32, 32)
>>> mbbox_gs, margin_size = get_extramargin_measures(bbox_gs, new_size, halfoffset_ms)
>>> # xdoctest: +REQUIRES(--show)
>>> testshow_extramargin_info(gfpath, bbox_gs, theta, new_size, halfoffset_ms, mbbox_gs, margin_size)










	
vtool.chip.get_image_to_chip_transform(bbox, chipsz, theta)

	transforms image space into chipspace


	Parameters

	
	- bounding box of chip in image space (bbox) – 


	- size of the chip (chipsz) – 


	- rotation of the bounding box (theta) – 









	Ignore:

	>>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
>>> from vtool.patch import *  # NOQA
>>> import sympy
>>> import sympy.abc
>>> theta = sympy.abc.theta
>>>
>>> x, y, w, h, target_area  = sympy.symbols('x y w h, a')
>>> gx, gy  = sympy.symbols('gx, gy')
>>>
>>> round = sympy.floor  # hack
>>>
>>> ht = sympy.sqrt(target_area * h / w)
>>> wt = w * ht / h
>>> cw_, ch_ = round(wt), round(ht)
>>>
>>> from vtool import ltool
>>> T1 = ltool.translation_mat3x3(tx1, ty1, dtype=None)
>>> S  = ltool.scale_mat3x3(sx, sy, dtype=None)
>>> R  = ltool.rotation_mat3x3(-theta, sympy.sin, sympy.cos)
>>> T2 = ltool.translation_mat3x3(tx2, ty2, dtype=None)
>>>
>>> def add_matmul_hold_prop(mat):
>>>     #import functools
>>>     mat = sympy.Matrix(mat)
>>>     def matmul_hold(other, hold=False):
>>>         new = sympy.MatMul(mat, other, hold=hold)
>>>         add_matmul_hold_prop(new)
>>>         return new
>>>     setattr(mat, 'matmul_hold', matmul_hold)
>>>     return mat
>>>
>>> T1 = add_matmul_hold_prop(T1)
>>> T2 = add_matmul_hold_prop(T2)
>>> R = add_matmul_hold_prop(R)
>>> S = add_matmul_hold_prop(S)
>>>
>>> C = T2.multiply(R.multiply(S.multiply(T1)))
>>> sympy.simplify(C)














	
vtool.chip.get_scaled_size_with_dlen(target_dlen, w, h)

	returns new_size which scales (w, h) as close to target_dlen as possible
and maintains aspect ratio






	
vtool.chip.gridsearch_chipextract()

	
	CommandLine:

	xdoctest -m ~/code/vtool/vtool/chip.py gridsearch_chipextract –show





Example

>>> # DISABLE_DOCTEST
>>> # GRIDSEARCH
>>> from vtool.chip import *  # NOQA
>>> gridsearch_chipextract()
>>> ut.show_if_requested()










	
vtool.chip.testshow_extramargin_info(gfpath, bbox_gs, theta, new_size, halfoffset_ms, mbbox_gs, margin_size)

	





vtool.clustering2 module


Todo

Does HDBSCAN work on 128 dim vectors?
http://nbviewer.jupyter.org/github/lmcinnes/hdbscan/blob/master/notebooks/Comparing%20Clustering%20Algorithms.ipynb




	
class vtool.clustering2.AnnoyWraper

	Bases: object [https://docs.python.org/3/library/functions.html#object]

flann-like interface to annnoy


	
build_annoy(centroids, trees=3)

	




	
nn(data_vecs, query_vecs, num, trees=3, checks=-1)

	




	
query_annoy(query_vecs, num, checks=-1)

	








	
vtool.clustering2.apply_grouping(items, groupxs, axis=0)

	applies grouping from group_indicies
apply_grouping


	Parameters

	
	items (ndarray) – 


	groupxs (list of ndarrays) – 






	Returns

	grouped items



	Return type

	list of ndarrays






	SeeAlso:

	group_indices
invert_apply_grouping



	CommandLine:

	python -m vtool.clustering2 –test-apply_grouping





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> idx2_groupid = np.array([2, 1, 2, 1, 2, 1, 2, 3, 3, 3, 3])
>>> items        = np.array([1, 8, 5, 5, 8, 6, 7, 5, 3, 0, 9])
>>> (keys, groupxs) = group_indices(idx2_groupid)
>>> grouped_items = apply_grouping(items, groupxs)
>>> result = str(grouped_items)
>>> print(result)
[array([8, 5, 6]), array([1, 5, 8, 7]), array([5, 3, 0, 9])]










	
vtool.clustering2.apply_grouping_(items, groupxs)

	non-optimized version






	
vtool.clustering2.apply_grouping_iter(items, groupxs)

	




	
vtool.clustering2.apply_grouping_iter2(items, groupxs)

	




	
vtool.clustering2.apply_jagged_grouping(unflat_items, groupxs)

	takes unflat_list and flat group indices. Returns the unflat grouping






	
vtool.clustering2.example_binary()

	




	
vtool.clustering2.find_duplicate_items(item_arr)

	
	Parameters

	item_arr – 



	Returns

	duplicate_items



	Return type

	?








	CommandLine:

	python -m vtool.clustering2 –test-find_duplicate_items





References

http://stackoverflow.com/questions/21888406/getting-the-indexes-to-the-duplicate-columns-of-a-numpy-array

Example

>>> # DISABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> np.random.seed(0)
>>> item_arr = np.random.randint(100, size=30)
>>> duplicate_items = find_duplicate_items(item_arr)
>>> assert duplicate_items == list(six.iterkeys(ut.find_duplicate_items(item_arr)))
>>> result = str(duplicate_items)
>>> print(result)
[9, 67, 87, 88]










	
vtool.clustering2.group_indices(idx2_groupid, assume_sorted=False)

	
	Parameters

	idx2_groupid (ndarray) – numpy array of group ids (must be numeric)



	Returns

	(keys, groupxs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple] (ndarray, list of ndarrays)






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices
xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices:0
xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices:1





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> idx2_groupid = np.array([2, 1, 2, 1, 2, 1, 2, 3, 3, 3, 3])
>>> (keys, groupxs) = group_indices(idx2_groupid)
>>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
>>> print(result)
np.array([1, 2, 3], dtype=np.int64),
[
    np.array([1, 3, 5], dtype=np.int64),
    np.array([0, 2, 4, 6], dtype=np.int64),
    np.array([ 7,  8,  9, 10], dtype=np.int64),
],





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> idx2_groupid = np.array([[  24], [ 129], [ 659], [ 659], [ 24],
...       [659], [ 659], [ 822], [ 659], [ 659], [24]])
>>> # 2d arrays must be flattened before coming into this function so
>>> # information is on the last axis
>>> (keys, groupxs) = group_indices(idx2_groupid.T[0])
>>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
>>> print(result)
np.array([ 24, 129, 659, 822], dtype=np.int64),
[
    np.array([ 0,  4, 10], dtype=np.int64),
    np.array([1], dtype=np.int64),
    np.array([2, 3, 5, 6, 8, 9], dtype=np.int64),
    np.array([7], dtype=np.int64),
],





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> idx2_groupid = np.array([True, True, False, True, False, False, True])
>>> (keys, groupxs) = group_indices(idx2_groupid)
>>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
>>> print(result)
np.array([False,  True], dtype=np.bool),
[
    np.array([2, 4, 5], dtype=np.int64),
    np.array([0, 1, 3, 6], dtype=np.int64),
],






	Time:

	>>> # xdoctest: +SKIP
>>> import vtool as vt
>>> setup = ut.extract_timeit_setup(vt.group_indices, 2, 'groupxs =')
>>> print(setup)
>>> stmt_list = ut.codeblock(
        '''
        [sortx[lx:rx] for lx, rx in ut.itertwo(idxs)]
        [sortx[lx:rx] for lx, rx in zip(idxs, idxs[1:])]
        #[sortx[lx:rx] for lx, rx in ut.iter_window(idxs)]
        #[sortx[slice(*_)] for _ in ut.itertwo(idxs)]
        #[sortx[slice(lr, lx)] for lr, lx in ut.itertwo(idxs)]
        #np.split(sortx, idxs[1:-1])
        #np.hsplit(sortx, idxs[1:-1])
        np.array_split(sortx, idxs[1:-1])
        ''').split('\n')
>>> stmt_list = [x for x in stmt_list if not x.startswith('#')]
>>> passed, times, outputs = ut.timeit_compare(stmt_list, setup, iterations=10000)





>>> # xdoctest: +SKIP
>>> stmt_list = ut.codeblock(
        '''
        np.diff(groupids_sorted)
        np.ediff1d(groupids_sorted)
        np.subtract(groupids_sorted[1:], groupids_sorted[:-1])
        ''').split('\n')
>>> stmt_list = [x for x in stmt_list if not x.startswith('#')]
>>> passed, times, outputs = ut.timeit_compare(stmt_list, setup, iterations=10000)







	Ignore:

	import numba
group_indices_numba = numba.jit(group_indices)
group_indices_numba(idx2_groupid)



	SeeAlso:

	apply_grouping





References

http://stackoverflow.com/questions/4651683/
numpy-grouping-using-itertools-groupby-performance


Todo

Look into np.split
http://stackoverflow.com/questions/21888406/
getting-the-indexes-to-the-duplicate-columns-of-a-numpy-array








	
vtool.clustering2.groupby(items, idx2_groupid)

	>>> items    = np.array(np.arange(100))
>>> idx2_groupid = np.array(np.random.randint(0, 4, size=100))
>>> items = idx2_groupid










	
vtool.clustering2.groupby_dict(items, idx2_groupid)

	




	
vtool.clustering2.groupby_gen(items, idx2_groupid)

	>>> items    = np.array(np.arange(100))
>>> idx2_groupid = np.array(np.random.randint(0, 4, size=100))










	
vtool.clustering2.groupedzip(id_list, datas_list)

	Function for grouping multiple lists of data (stored in datas_list)
using id_list.


	Parameters

	
	id_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	datas_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 






	Returns

	_iter



	Return type

	iterator






	CommandLine:

	python -m vtool.clustering2 –test-groupedzip





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> # build test data
>>> id_list = np.array([1, 2, 1, 2, 1, 2, 3])
>>> datas_list = [
...     ['a', 'b', 'c', 'd', 'e', 'f', 'g'],
...     ['A', 'B', 'C', 'D', 'E', 'F', 'G'],
... ]
>>> # execute function
>>> groupxs, grouped_iter = groupedzip(id_list, datas_list)
>>> grouped_tuples = list(grouped_iter)
>>> # verify results
>>> result = str(groupxs) + '\n'
>>> result += ub.repr2(grouped_tuples, nl=1)
>>> print(result)
[1 2 3]
[
    (['a', 'c', 'e'], ['A', 'C', 'E']),
    (['b', 'd', 'f'], ['B', 'D', 'F']),
    (['g'], ['G']),
]










	
vtool.clustering2.invert_apply_grouping(grouped_items, groupxs)

	
	Parameters

	
	grouped_items (list [https://docs.python.org/3/library/stdtypes.html#list]) – of lists


	groupxs (list [https://docs.python.org/3/library/stdtypes.html#list]) – of lists






	Returns

	items



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.clustering2 –test-invert_apply_grouping





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> grouped_items = [[8, 5, 6], [1, 5, 8, 7], [5, 3, 0, 9]]
>>> groupxs = [np.array([1, 3, 5]), np.array([0, 2, 4, 6]), np.array([ 7,  8,  9, 10])]
>>> items = invert_apply_grouping(grouped_items, groupxs)
>>> result = items
>>> print(result)
[1, 8, 5, 5, 8, 6, 7, 5, 3, 0, 9]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> grouped_items, groupxs = [], []
>>> result = invert_apply_grouping(grouped_items, groupxs)
>>> print(result)
[]










	
vtool.clustering2.invert_apply_grouping2(grouped_items, groupxs, dtype=None)

	use only when ungrouping will be complete






	
vtool.clustering2.invert_apply_grouping3(grouped_items, groupxs, maxval)

	




	
vtool.clustering2.jagged_group(groupids_list)

	flattens and returns group indexes into the flattened list






	
vtool.clustering2.plot_centroids(data, centroids, num_pca_dims=3, whiten=False, labels='centroids', fnum=1, prefix='')

	Plots centroids and datapoints. Plots accurately up to 3 dimensions.
If there are more than 3 dimensions, PCA is used to recude the dimenionality
to the <num_pca_dims> principal components






	
vtool.clustering2.sorted_indices_ranges(groupids_sorted)

	Like group sorted indices but returns a list of slices






	
vtool.clustering2.tune_flann2(data)

	




	
vtool.clustering2.uniform_sample_hypersphere(num, ndim=2, only_quadrent_1=False)

	Not quite done yet

References

https://en.wikipedia.org/wiki/Regular_polytope
https://en.wikipedia.org/wiki/Platonic_solid#Higher_dimensions
https://en.wikipedia.org/wiki/Cross-polytope


	Parameters

	
	num – 


	ndim (int [https://docs.python.org/3/library/functions.html#int]) – (default = 2)









	CommandLine:

	python -m vtool.clustering2 –test-uniform_sampe_hypersphere



	Ignore:

	#pip install polytope
sudo pip install cvxopt  –no-deps





Example

>>> # DISABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> num = 100
>>> ndim = 3
>>> pts = uniform_sampe_hypersphere(num, ndim)
>>> print(pts)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> if ndim == 2:
>>>     pt.plot(pts.T[0], pts.T[1], 'gx')
>>> elif ndim == 3:
>>>     #pt.plot_surface3d(pts.T[0], pts.T[1], pts.T[2])
>>>     from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>>     fig = pt.figure(1, doclf=True, docla=True)
>>>     ax = fig.add_subplot(111, projection='3d')
>>>     ax.scatter(pts.T[0], pts.T[1], pts.T[2], s=20, marker='o', alpha=1)
>>>     ax.autoscale(enable=False)
>>>     ax.set_aspect('equal')
>>>     df2.dark_background(ax)
>>> pt.dark_background()
>>> ut.show_if_requested()










	
vtool.clustering2.unsupervised_multicut_labeling(cost_matrix, thresh=0)

	Notes

requires CPLEX


	CommandLine:

	python -m vtool.clustering2 unsupervised_multicut_labeling –show





Ignore:


>>> # synthetic data
>>> import vtool as vt
>>> size = 100
>>> thresh = 50
>>> np.random.randint(0, 1)
>>> np.zeros((size, size))
>>> #np.random.rand(size, size)
>>> size = 45
>>> #size = 10
>>> size = 5
>>> aids = np.arange(size)
>>> rng = np.random.RandomState(443284320)
>>> encounter_lbls = rng.randint(0, size, size)
>>> separation = 5.0
>>> separation = 1.10
>>> grid1 = np.tile(encounter_lbls, (size, 1))
>>> is_match = grid1.T == grid1
>>> good_pos = np.where(is_match)
>>> bad_pos = np.where(~s_match)
>>> cost_matrix_ = np.zeros((size, size))
>>> cost_matrix_[good_pos] = rng.randn(len(good_pos[0])) + separation
>>> cost_matrix_[bad_pos] = rng.randn(len(bad_pos[0])) - separation
>>> false_val = min(cost_matrix_.min(), np.min(rng.randn(1000) - separation))
>>> true_val = max(cost_matrix_.max(), np.max(rng.randn(500) + separation))
>>> cost_matrix_[np.diag_indices_from(cost_matrix_)] = true_val
>>> #cost_matrix_[np.diag_indices_from(cost_matrix_)] = np.inf
>>> cost_matrix = (cost_matrix_ - false_val) / (true_val - false_val)
>>> cost_matrix = 2 * (cost_matrix - .5)
>>> thresh = 0
>>> labels = vt.unsupervised_multicut_labeling(cost_matrix, thresh)
>>> diff = ut.find_group_differences(
>>>     list(ut.group_items(aids, encounter_lbls).values()),
>>>     list(ut.group_items(aids, labels).values()))
>>> print('diff = %r' % (diff,))





#gm, = ut.exec_func_src(vt.unsupervised_multicut_labeling,
#key_list=[‘gm’], sentinal=’inf = opengm’)
#parameter = opengm.InfParam()
#%timeit opengm.inference.Multicut(gm, parameter=parameter).infer()




Example

>>> # SCRIPT
>>> from vtool.clustering2 import *  # NOQA
>>> import networkx as nx
>>> import wbia.plottool as pt
>>> rng = np.random.RandomState(443284320)
>>> pt.ensureqt()
>>> #
>>> def make_test_costmatrix(name_labels, view_labels, separation=2):
>>>     is_same = name_labels == name_labels[:, None]
>>>     is_comp = np.abs(view_labels - view_labels[:, None]) <= 1
>>>     good_pos = np.where(is_same)
>>>     bad_pos = np.where(~is_same)
>>>     cost_matrix_ = np.zeros((len(name_labels), len(name_labels)))
>>>     cost_matrix_[good_pos] = rng.randn(len(good_pos[0])) + separation
>>>     cost_matrix_[bad_pos] = rng.randn(len(bad_pos[0])) - separation
>>>     cost_matrix_ = (cost_matrix_.T + cost_matrix_) / 2
>>>     false_val = min(cost_matrix_.min(), np.min(rng.randn(1000) - separation))
>>>     true_val = max(cost_matrix_.max(), np.max(rng.randn(500) + separation))
>>>     cost_matrix_[np.diag_indices_from(cost_matrix_)] = true_val
>>>     cost_matrix = (cost_matrix_ - false_val) / (true_val - false_val)
>>>     cost_matrix = 2 * (cost_matrix - .5)
>>>     cost_matrix[np.where(~is_comp)] = 0
>>>     return cost_matrix
>>> #
>>> view_labels = np.array([0, 0, 2, 2, 1, 0, 0, 0])
>>> name_labels = np.array([0, 0, 0, 0, 0, 1, 1, 1])
>>> #cost_matrix = make_test_costmatrix(name_labels, view_labels, 2)
>>> cost_matrix = make_test_costmatrix(name_labels, view_labels, .9)
>>> #
>>> def multicut_value(cost_matrix, name_labels):
>>>     grid1 = np.tile(name_labels, (len(name_labels), 1))
>>>     isdiff = grid1.T != grid1
>>>     cut_value = cost_matrix[isdiff].sum()
>>>     return cut_value
>>> #
>>> aids = np.arange(len(name_labels))
>>> #
>>> graph = ut.nx_from_matrix(cost_matrix)
>>> weights = nx.get_edge_attributes(graph, 'weight')
>>> #
>>> floatfmt1 = ut.partial(ub.map_vals, lambda x: 'w=%.2f' % x)
>>> floatfmt2 = ut.partial(ub.map_vals, lambda x: 'l=%.2f' % x)
>>> #
>>> lens = ub.map_vals(lambda x: (1 - ((x + 1) / 2)) / 2, weights)
>>> labels = floatfmt1(weights)
>>> #labels = floatfmt2(lens)
>>> nx.set_edge_attributes(graph, name='label', values=labels)
>>> #nx.set_edge_attributes(graph, name='len', values=lens)
>>> nx.set_node_attributes(graph, name='shape', values='ellipse')
>>> encounter_lbls_str = [str(x) for x in name_labels]
>>> node_name_lbls = dict(zip(aids, encounter_lbls_str))
>>> import vtool as vt
>>> #
>>> mcut_labels = vt.unsupervised_multicut_labeling(cost_matrix, thresh=vt.eps)
>>> diff = ut.find_group_differences(
>>>     list(ut.group_items(aids, name_labels).values()),
>>>     list(ut.group_items(aids, mcut_labels).values()))
>>> print('diff = %r' % (diff,))
>>> #
>>> nx.set_node_attributes(graph, name='label', values=node_name_lbls)
>>> node_mcut_lbls = dict(zip(aids, mcut_labels))
>>> nx.set_node_attributes(graph, name='mcut_label', values=node_mcut_lbls)
>>> #
>>> print('mc_val(name) ' + str(multicut_value(cost_matrix, name_labels)))
>>> print('mc_val(mcut) ' + str(multicut_value(cost_matrix, mcut_labels)))
>>> #
>>> ut.color_nodes(graph, 'mcut_label')
>>> #
>>> # remove noncomparable edges
>>> is_comp = np.abs(view_labels - view_labels[:, None]) <= 1
>>> #
>>> noncomp_edges = list(zip(*np.where(~is_comp)))
>>> graph.remove_edges_from(noncomp_edges)
>>> #
>>> layoutkw = {
>>>     'sep' : 5,
>>>     'prog': 'neato',
>>>     'overlap': 'false',
>>>     'splines': 'spline',
>>> }
>>> pt.show_nx(graph, layoutkw=layoutkw)
>>> ut.show_if_requested()











vtool.confusion module

Module for – Confusion matrix, contingency, error matrix,

References

http://en.wikipedia.org/wiki/Confusion_matrix


	
class vtool.confusion.ConfusionMetrics

	Bases: ubelt.util_mixins.NiceRepr

Can compute average percision using the PASCAL definition

References

http://www.flinders.edu.au/science_engineering/fms/School-CSEM/publications/tech_reps-research_artfcts/TRRA_2007.pdf
http://www.alta.asn.au/events/altss_w2003_proc/altss/courses/powers/Bookmaker-all/200302-ICCS-Bookmaker.pdfcs
http://www.cs.bris.ac.uk/Publications/Papers/1000704.pdf
http://en.wikipedia.org/wiki/Information_retrieval
http://en.wikipedia.org/wiki/Precision_and_recall
https://en.wikipedia.org/wiki/Confusion_matrix
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.roc_curve.html#sklearn.metrics.roc_curve


	SeeAlso:

	sklearn.metrics.ranking._binary_clf_curve





Notes

From oxford:
Precision is defined as the ratio of retrieved positive images to the
total number retrieved.
Recall is defined as the ratio of the number of retrieved positive
images to the total number of positive images in the corpus.


	Ignore:

	varname_list = ‘tp, fp, fn, tn, fpr, tpr, tpa’.split(’, ‘)
lines = [‘self.{varname} = {varname}’.format(varname=varname) for varname in varname_list]
print(ut.indent(‘n’.join(lines)))



	CommandLine:

	python -m vtool.confusion ConfusionMetrics –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> c = self = confusions = ConfusionMetrics().fit(scores, labels)
>>> assert np.all(c.n_pos == c.n_tp + c.n_fn)
>>> assert np.all(c.n_neg == c.n_tn + c.n_fp)
>>> assert np.all(np.isclose(c.rp + c.rn, 1.0))
>>> assert np.all(np.isclose(c.pp + c.pn, 1.0))
>>> assert np.all(np.isclose(c.fpr, 1 - c.tnr))
>>> assert np.all(np.isclose(c.fnr, 1 - c.tpr))
>>> assert np.all(np.isclose(c.tpr, c.tp / c.rp))
>>> assert np.all(np.isclose(c.tpa, c.tp / c.pp))
>>> assert np.all(np.isclose(c.jacc, c.tp / (c.tp + c.fn + c.fp)))
>>> assert np.all(np.isclose(c.mcc, np.sqrt(c.mk * c.bm)))
>>> assert np.all(np.isclose(
>>>     c.acc, (c.tpr + c.c * (1 - c.fpr)) / (1 + c.c)))
>>> assert np.all(np.isclose(c.ppv, c.recall * c.prev / c.bias))
>>> assert np.all(np.isclose(
>>>    c.wracc, 4 * c.c * (c.tpr - c.fpr) / (1 + c.c) ** 2))
>>> # xdoctest: +REQUIRES(--show)
>>> confusions.draw_roc_curve()
>>> ut.show_if_requested()






	
acc

	accuracy






	
aliases = {'acc': {'accuracy', 'rand_accuracy', 'tea', 'ter'}, 'bm': {'bookmaker_informedness', "deltaP'", 'informedness', 'r_R'}, 'cn': {'cost_neg'}, 'cp': {'cost_pos'}, 'cs': {'class_odds', 'skew'}, 'cv': {'cost_ratio'}, 'fn': {'false_neg', 'miss', 'type2_error'}, 'fnr': {'false_neg_rate', 'miss_rate'}, 'fp': {'false_alarm', 'false_pos', 'type1_error'}, 'fpr': {'fallout', 'false_pos_rate'}, 'jacc': {'jaccard_coefficient'}, 'mcc': {'matthews_correlation_coefficient'}, 'mk': {'deltaP', 'markedness', 'r_P'}, 'n_fn': {'n_false_neg', 'n_miss'}, 'n_fp': {'n_false_alarm', 'n_false_pos'}, 'n_tn': {'n_reject', 'n_true_neg'}, 'n_tp': {'n_hit', 'n_true_pos'}, 'pn': {'pred_neg'}, 'pp': {'bias', 'pred_pos'}, 'rn': {'real_neg'}, 'rp': {'prev', 'prevalence', 'real_pos'}, 'tn': {'reject', 'true_neg'}, 'tna': {'inv_precision', 'neg_predict_value', 'npv', 'true_neg_acc'}, 'tnr': {'inv_recall, specificity', 'true_neg_rate'}, 'tp': {'hit', 'true_pos'}, 'tpa': {'pos_predict_value', 'ppv', 'precision', 'true_pos_acc'}, 'tpr': {'hit_rate', 'recall', 'sensitivity', 'true_pos_rate'}, 'wracc': {'weighted_relative_accuracy'}}

	




	
auc

	
	The AUC is a standard measure used to evaluate a binary classifier and

	represents the probability that a random correct case will
receive a higher score than a random incorrect case.





References

https://en.wikipedia.org/wiki/Receiver_operating_characteristic#Area_under_the_curve






	
auc_trap

	




	
bm

	bookmaker informedness






	
c

	




	
cs

	class ratio






	
cv

	ratio of cost of making a mistake






	
draw_precision_recall_curve(nSamples=11, **kwargs)

	




	
draw_roc_curve(**kwargs)

	




	
fit(scores, labels, verbose=False)

	




	
fn

	false negative probability






	
fnr

	miss rate, false negative rate






	
fp

	false positive probability






	
fpr

	fallout, false positive rate






	
classmethod from_tp_and_tn_scores(tp_scores, tn_scores, verbose=False)

	




	
get_ave_precision()

	




	
get_fpr_at_recall(target_recall)

	




	
get_index_at_metric(at_metric, at_value, subindex=False, tiebreaker='maxthresh')

	Finds the index that is closet to the metric at a given value


	Parameters

	tiebreaker (str [https://docs.python.org/3/library/stdtypes.html#str]) – either ‘minimize’ or ‘maximize’
if ‘maximize’, then a larger threshold is considered better
when resolving ambiguities. Otherwise a smaller thresh is
better.






	Doctest:

	>>> from vtool.confusion import *
>>> pat1 = [0, 0, 0, 0]
>>> pat2 = [0, 0, 1, 1]
>>> pat3 = [0, 1, 1, 1]
>>> pat4 = [1, 1, 1, 1]
>>> pats = [pat1, pat2, pat3, pat4]
>>> n = 4
>>> import itertools as it
>>> s = it.count(0)
>>> # Create places of ambiguitiy and unambiguity
>>> x = list(ub.flatten([[next(s)] * len(pat) for pat in pats for _ in range(n)]))
>>> y = list(ub.flatten([pat for pat in pats for _ in range(n)]))
>>> self = ConfusionMetrics().fit(x, y)
>>> at_metric = 'n_false_pos'
>>> at_value = 0
>>> subindex = False
>>> idx1 = self.get_index_at_metric(at_metric, at_value, subindex=False, tiebreaker='minthresh')
>>> idx2 = self.get_index_at_metric(at_metric, at_value, subindex=False, tiebreaker= 'maxthresh')
>>> assert idx1 == 3
>>> assert idx2 == 0














	
get_metric_at_index(metric, subindex)

	




	
get_metric_at_metric(get_metric, at_metric, at_value, subindex=False, tiebreaker='maxthresh')

	Finds the corresponding value of get_metric at a specific value of
at_metric.

get_metric = ‘fpr’
at_metric = ‘tpr’
at_value = .25
self.rrr()

self.get_metric_at_metric(‘fpr’, ‘tpr’, .25)
self.get_metric_at_metric(‘n_false_pos’, ‘tpr’, .25)
self.get_metric_at_metric(‘n_true_pos’, ‘tpr’, .25)

get_metric = ‘n_true_pos’
at_metric = ‘n_false_pos’
at_value = 0
subindex = False






	
get_metric_at_thresh(metric, thresh)

	
	Parameters

	
	metric (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of a metric


	thresh (float [https://docs.python.org/3/library/functions.html#float]) – desired threshold






	Returns

	value - metric value



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.confusion –exec-get_metric_at_threshold



	Ignore:

	>>> self = cfms
>>> metric = 'fpr'
>>> thresh = 0









Example

>>> # ENABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> self = ConfusionMetrics().fit(scores, labels)
>>> metric = 'tpr'
>>> thresh = .8
>>> thresh = [0, .1, .9, 1.0]
>>> value = self.get_metric_at_thresh(metric, thresh)
>>> result = ('(None, None) = %s' % (str((None, None)),))
>>> print(result)










	
get_recall_at_fpr(target_fpr)

	




	
get_thresh_at_metric(metric, value, maximize=None)

	Gets a threshold for a binary classifier using a target metric and value


	Parameters

	
	metric (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of metric like tpr or fpr


	value (float [https://docs.python.org/3/library/functions.html#float]) – corresponding numeric value






	Returns

	thresh



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.confusion get_thresh_at_metric
python -m vtool.confusion –exec-interact_roc_factory –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> self = ConfusionMetrics().fit(scores, labels)
>>> metric = 'tpr'
>>> value = .85
>>> thresh = self.get_thresh_at_metric(metric, value)
>>> print('%s = %r' % (metric, value,))
>>> result = ('thresh = %s' % (str(thresh),))
>>> print(result)
thresh = 22.5






	Ignore:

	metric = ‘fpr’
value = 1e-4
self = cfms
maximize = False





interpolate_replbounds(metric_values, self.thresholds, 0, maximize=maximize)
interpolate_replbounds(metric_values, self.thresholds, 1e-4, maximize=maximize)
interpolate_replbounds(metric_values, self.thresholds, 1e-3, maximize=maximize)
interpolate_replbounds(metric_values, self.thresholds, 1e-2, maximize=maximize)
interpolate_replbounds(metric_values, self.thresholds, 1e-2, maximize=maximize)






	
get_thresh_at_metric_max(metric)

	metric = ‘mcc’
metric = ‘fnr’






	
inv_aliases = {'acc': 'acc', 'accuracy': 'acc', 'bias': 'pp', 'bm': 'bm', 'bookmaker_informedness': 'bm', 'class_odds': 'cs', 'cn': 'cn', 'cost_neg': 'cn', 'cost_pos': 'cp', 'cost_ratio': 'cv', 'cp': 'cp', 'cs': 'cs', 'cv': 'cv', 'deltaP': 'mk', "deltaP'": 'bm', 'fallout': 'fpr', 'false_alarm': 'fp', 'false_neg': 'fn', 'false_neg_rate': 'fnr', 'false_pos': 'fp', 'false_pos_rate': 'fpr', 'fn': 'fn', 'fnr': 'fnr', 'fp': 'fp', 'fpr': 'fpr', 'hit': 'tp', 'hit_rate': 'tpr', 'informedness': 'bm', 'inv_precision': 'tna', 'inv_recall, specificity': 'tnr', 'jacc': 'jacc', 'jaccard_coefficient': 'jacc', 'markedness': 'mk', 'matthews_correlation_coefficient': 'mcc', 'mcc': 'mcc', 'miss': 'fn', 'miss_rate': 'fnr', 'mk': 'mk', 'n_false_alarm': 'n_fp', 'n_false_neg': 'n_fn', 'n_false_pos': 'n_fp', 'n_fn': 'n_fn', 'n_fp': 'n_fp', 'n_hit': 'n_tp', 'n_miss': 'n_fn', 'n_reject': 'n_tn', 'n_tn': 'n_tn', 'n_tp': 'n_tp', 'n_true_neg': 'n_tn', 'n_true_pos': 'n_tp', 'neg_predict_value': 'tna', 'npv': 'tna', 'pn': 'pn', 'pos_predict_value': 'tpa', 'pp': 'pp', 'ppv': 'tpa', 'precision': 'tpa', 'pred_neg': 'pn', 'pred_pos': 'pp', 'prev': 'rp', 'prevalence': 'rp', 'r_P': 'mk', 'r_R': 'bm', 'rand_accuracy': 'acc', 'real_neg': 'rn', 'real_pos': 'rp', 'recall': 'tpr', 'reject': 'tn', 'rn': 'rn', 'rp': 'rp', 'sensitivity': 'tpr', 'skew': 'cs', 'tea': 'acc', 'ter': 'acc', 'tn': 'tn', 'tna': 'tna', 'tnr': 'tnr', 'tp': 'tp', 'tpa': 'tpa', 'tpr': 'tpr', 'true_neg': 'tn', 'true_neg_acc': 'tna', 'true_neg_rate': 'tnr', 'true_pos': 'tp', 'true_pos_acc': 'tpa', 'true_pos_rate': 'tpr', 'type1_error': 'fp', 'type2_error': 'fn', 'weighted_relative_accuracy': 'wracc', 'wracc': 'wracc'}

	




	
jacc

	jaccard coefficient






	
mcc

	matthews correlation coefficient


	Also true that:

	mcc == np.sqrt(self.bm * self.mk)










	
minimizing_metrics = {'fn', 'fnr', 'fp', 'fpr'}

	




	
mk

	markedness






	
paper_alias = [['dtp', 'determinant'], ['lr', 'liklihood-ratio'], ['nlr', 'negative-liklihood-ratio'], ['bmg', 'bookmarkG', 'bookmark_geometric_mean', 'mcc?'], ['evenness_R', 'PrevG2'], ['evenness_P', 'BiasG2'], ['rh', 'real_harmonic_mean'], ['ph', 'pred_harminic_mean']]

	




	
paper_relations = {'BMG': ['dtp / evenness_G'], 'BiasG2': ['bias * 1 - bias'], 'IBias': ['1 - Bias'], 'N': ['A + B + C + D'], 'bm': ['dtp / (prev * (1 - prev))'], 'deltap': ['dtp - dtn', '2 * dp'], 'dp': ['tp - etp', 'dtp', '-dtn', '-(tn - etn)'], 'dtp': ['A * D - B * C'], 'etn': ['rn * pn', 'expected_true_negatives'], 'etp': ['rp * pp', 'expected_true_positives'], 'kappa': ['deltap / (deltap + (fp + fn) / 2)'], 'lr': ['tpr / (1 - tnr)'], 'mk': ['dtp / (bias * (1 - bias))', 'dtp / biasG ** 2'], 'nlr': ['tnr / (1 - tpr)'], 'ph': ['2 * pp * pn / (pp + pn)', 'pred_harminic_mean'], 'rh': ['2 * rp * rn / (rp + rn)', 'real_harmonic_mean']}

	




	
plot_metrics()

	




	
plot_vs(x_metric, y_metric)

	x_metric = ‘thresholds’
y_metric = ‘fpr’






	
pn

	predicted negative probability






	
pp

	predicted positive probability






	
rn

	real negative probability






	
rp

	real positive probability






	
show_mcc()

	




	
sqrd_error

	squared error






	
thresh

	




	
tn

	true negative probability






	
tna

	negative predictive value, inverse precision






	
tnr

	true negative rate, inverse recall






	
tp

	true positive probability






	
tpa

	miss rate, false negative rate






	
tpr

	sensitivity, recall, hit rate, tpr






	
wracc

	weighted relative accuracy










	
vtool.confusion.draw_precision_recall_curve(recall_domain, p_interp, title_pref=None, fnum=1, pnum=None, color=None)

	




	
vtool.confusion.draw_roc_curve(fpr, tpr, fnum=None, pnum=None, marker='', target_tpr=None, target_fpr=None, thresholds=None, color=None, name=None, label=None, show_operating_point=False)

	
	Parameters

	
	fpr – 


	tpr – 


	fnum (int [https://docs.python.org/3/library/functions.html#int]) – figure number(default = None)


	pnum (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – plot number(default = None)


	marker (str [https://docs.python.org/3/library/stdtypes.html#str]) – (default = ‘-x’)


	target_tpr (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	target_fpr (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	thresholds (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	color (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	show_operating_point (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)









	CommandLine:

	python -m vtool.confusion –exec-draw_roc_curve –show –lightbg





Example

>>> # DISABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> confusions = ConfusionMetrics().fit(scores, labels)
>>> fpr = confusions.fpr
>>> tpr = confusions.tpr
>>> thresholds = confusions.thresholds
>>> fnum = None
>>> pnum = None
>>> marker = 'x'
>>> target_tpr = .85
>>> target_fpr = None
>>> color = None
>>> show_operating_point = True
>>> draw_roc_curve(fpr, tpr, fnum, pnum, marker, target_tpr, target_fpr,
>>>   thresholds, color, show_operating_point)
>>> ut.show_if_requested()










	
vtool.confusion.interact_roc_factory(confusions, target_tpr=None, show_operating_point=False)

	
	Parameters

	confusions (Confusions) – 






	CommandLine:

	python -m vtool.confusion –exec-interact_roc_factory –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> print('scores = %r' % (scores,))
>>> confusions = ConfusionMetrics().fit(scores, labels)
>>> print(ut.make_csv_table(
>>>   [confusions.fpr, confusions.tpr, confusions.thresholds],
>>>   ['fpr', 'tpr', 'thresh']))
>>> # xdoctest: +REQUIRES(--show)
>>> ROCInteraction = interact_roc_factory(confusions, target_tpr=.4, show_operating_point=True)
>>> inter = ROCInteraction()
>>> inter.show_page()
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> ut.show_if_requested()










	
vtool.confusion.interpolate_precision_recall(precision, recall, nSamples=11)

	Interpolates precision as a function of recall p_{interp}(r)

Reduce wiggles in average precision curve by taking interpolated values
along a uniform sample.

References

http://en.wikipedia.org/wiki/Information_retrieval#Average_precision
http://en.wikipedia.org/wiki/Information_retrieval#Mean_Average_precision


	CommandLine:

	python -m vtool.confusion –test-interpolate_precision_recall –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> nSamples = 11
>>> confusions = ConfusionMetrics().fit(scores, labels)
>>> precision = confusions.precision
>>> recall = confusions.recall
>>> recall_domain, p_interp = interpolate_precision_recall(confusions.precision, recall, nSamples=11)
>>> result = ub.repr2(p_interp, precision=1, with_dtype=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> draw_precision_recall_curve(recall_domain, p_interp)
>>> ut.show_if_requested()
np.array([ 1. ,  1. ,  1. ,  1. ,  1. ,  1. ,  1. ,  0.9,  0.9,  0.8,  0.6], dtype=np.float64)










	
vtool.confusion.interpolate_replbounds(xdata, ydata, pt, maximize=True)

	xdata = np.array([.1, .2, .3, .4, .5])
ydata = np.array([.1, .2, .3, .4, .5])
pt = .35


	FIXME:

	if duplicate xdata is given bad things happen.



	BUG:

	in scipy.interpolate.interp1d
If there is a duplicate xdata, then assume_sorted=False will
sort ydata by xdata, but xdata should retain its initial ordering
in places of ambuguity. Currently it does not.






	Parameters

	
	xdata (ndarray) – 


	ydata (ndarray) – 


	pt (ndarray) – 






	Returns

	interp_vals



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.confusion –exec-interpolate_replbounds





Example

>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> self = ConfusionMetrics().fit(scores, labels)
>>> xdata = self.tpr
>>> ydata = self.thresholds
>>> pt = 1.0
>>> #xdata = self.fpr
>>> #ydata = self.thresholds
>>> #pt = 0.0
>>> thresh = interpolate_replbounds(xdata, ydata, pt, maximize=True)
>>> print('thresh = %r' % (thresh,))
>>> thresh = interpolate_replbounds(xdata, ydata, pt, maximize=False)
>>> print('thresh = %r' % (thresh,))





Example

>>> # DISABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> xdata = np.array([0.7,  0.8,  0.8,  0.9,  0.9, 0.9])
>>> ydata = np.array([34,    26,   23,   22,   19,  17])
>>> pt = np.array([.85, 1.0, -1.0])
>>> interp_vals = interpolate_replbounds(xdata, ydata, pt)
>>> result = ('interp_vals = %s' % (str(interp_vals),))
>>> print(result)
interp_vals = [ 22.5  17.   34. ]










	
vtool.confusion.nan_to_num(arr, num)

	




	
vtool.confusion.testdata_scores_labels()

	





vtool.coverage_grid module


	
vtool.coverage_grid.compute_subbin_to_bins_dist(neighbor_bin_centers, subbin_xy_arr)

	




	
vtool.coverage_grid.get_coverage_grid_gridsearch_configs()

	




	
vtool.coverage_grid.get_subbin_xy_neighbors(subbin_index00, grid_steps, num_cols, num_rows)

	Generate all neighbor of a bin
subbin_index00 = left and up subbin index






	
vtool.coverage_grid.gridsearch_coverage_grid()

	
	CommandLine:

	python -m vtool.coverage_grid –test-gridsearch_coverage_grid –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.coverage_grid import *  # NOQA
>>> import wbia.plottool as pt
>>> gridsearch_coverage_grid()
>>> pt.show_if_requested()










	
vtool.coverage_grid.gridsearch_coverage_grid_mask()

	
	CommandLine:

	python -m vtool.coverage_grid –test-gridsearch_coverage_grid_mask –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.coverage_grid import *  # NOQA
>>> import wbia.plottool as pt
>>> gridsearch_coverage_grid_mask()
>>> pt.show_if_requested()










	
vtool.coverage_grid.make_grid_coverage_mask(kpts, chipsize, weights, pxl_per_bin=4, grid_steps=1, resize=False, out=None, grid_sigma=1.6)

	
	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoint


	chipsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – width, height


	weights (ndarray[float32_t, ndim=1]) – 


	pxl_per_bin (float [https://docs.python.org/3/library/functions.html#float]) – 


	grid_steps (int [https://docs.python.org/3/library/functions.html#int]) – 






	Returns

	weightgrid



	Return type

	ndarray






	CommandLine:

	python -m vtool.coverage_grid –test-make_grid_coverage_mask –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.coverage_grid import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> kpts, chipsize, weights = coverage_kpts.testdata_coverage('easy1.png')
>>> pxl_per_bin = 4
>>> grid_steps = 2
>>> # execute function
>>> weightgrid = make_grid_coverage_mask(kpts, chipsize, weights, pxl_per_bin, grid_steps)
>>> # verify result
>>> result = str(weightgrid)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(weightgrid)
>>> ut.show_if_requested()










	
vtool.coverage_grid.show_coverage_grid(num_rows, num_cols, subbin_xy_arr, neighbor_bin_centers, neighbor_bin_weights, neighbor_bin_indices, fnum=None, pnum=None)

	visualizes the voting scheme on the grid. (not a mask, and no max)






	
vtool.coverage_grid.sparse_grid_coverage(kpts, chipsize, weights, pxl_per_bin=0.3, grid_steps=1, grid_sigma=1.6)

	
	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoint


	chipsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	weights (ndarray) – 









	CommandLine:

	python -m vtool.coverage_grid –test-sparse_grid_coverage –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.coverage_grid import *  # NOQA
>>> kpts, chipsize, weights = coverage_kpts.testdata_coverage()
>>> chipsize = (chipsize[0] + 50, chipsize[1])
>>> pxl_per_bin = 3
>>> grid_steps = 2
>>> grid_sigma = 1.6
>>> coverage_gridtup = sparse_grid_coverage(kpts, chipsize, weights, pxl_per_bin, grid_steps, grid_sigma)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> show_coverage_grid(*coverage_gridtup)
>>> pt.show_if_requested()










	
vtool.coverage_grid.weighted_gaussian_falloff(neighbor_subbin_sqrddist_arr, weights, grid_sigma)

	





vtool.coverage_kpts module


	
vtool.coverage_kpts.get_coverage_kpts_gridsearch_configs()

	testing function






	
vtool.coverage_kpts.get_gaussian_weight_patch(gauss_shape=(19, 19), gauss_sigma_frac=0.3, gauss_norm_01=True)

	2d gaussian image useful for plotting


	Returns

	patch



	Return type

	ndarray






	CommandLine:

	python -m vtool.coverage_kpts –test-get_gaussian_weight_patch





Example

>>> # ENABLE_DOCTEST
>>> from vtool.coverage_kpts import *  # NOQA
>>> patch = get_gaussian_weight_patch()
>>> result = str(patch)
>>> print(result)










	
vtool.coverage_kpts.gridsearch_kpts_coverage_mask()

	testing function


	CommandLine:

	python -m vtool.coverage_kpts –test-gridsearch_kpts_coverage_mask –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.coverage_kpts import *  # NOQA
>>> import wbia.plottool as pt
>>> gridsearch_kpts_coverage_mask()
>>> pt.show_if_requested()










	
vtool.coverage_kpts.make_heatmask(mask, cmap='plasma')

	




	
vtool.coverage_kpts.make_kpts_coverage_mask(kpts, chipsize, weights=None, return_patch=False, patch=None, resize=False, out=None, cov_blur_on=True, cov_disk_hack=None, cov_blur_ksize=(17, 17), cov_blur_sigma=5.0, cov_gauss_shape=(19, 19), cov_gauss_sigma_frac=0.3, cov_scale_factor=0.2, cov_agg_mode='max', cov_remove_shape=False, cov_remove_scale=False, cov_size_penalty_on=True, cov_size_penalty_power=0.5, cov_size_penalty_frac=0.1)

	Returns a intensity image denoting which pixels are covered by the input
keypoints


	Parameters

	
	kpts (ndarray[float32_t, ndim=2][ndims=2]) – keypoints


	chipsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – width height of the underlying image






	Returns

	dstimg, patch



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple] (ndarray, ndarray)





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> # xdoctest: +REQUIRES(module:wbia)
>>> from vtool.coverage_kpts import *  # NOQA
>>> import vtool as vt
>>> import wbia.plottool as pt
>>> import pyhesaff
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> (kpts, vecs) = pyhesaff.detect_feats(img_fpath)
>>> kpts = kpts[::10]
>>> chip = vt.imread(img_fpath)
>>> chipsize = chip.shape[0:2][::-1]
>>> # execute function
>>> dstimg, patch = make_kpts_coverage_mask(kpts, chipsize, resize=True, return_patch=True, cov_size_penalty_on=False, cov_blur_on=False)
>>> # show results
>>> # xdoctest: +REQUIRES(--show)
>>> mask = dstimg
>>> show_coverage_map(chip, mask, patch, kpts)
>>> pt.show_if_requested()










	
vtool.coverage_kpts.make_kpts_heatmask(kpts, chipsize, cmap='plasma')

	makes a heatmap overlay for keypoints


	CommandLine:

	python -m vtool.coverage_kpts make_kpts_heatmask –show





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> # xdoctest: +REQUIRES(module:wbia)
>>> from vtool.coverage_kpts import *  # NOQA
>>> import vtool as vt
>>> import pyhesaff
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> (kpts, vecs) = pyhesaff.detect_feats(img_fpath)
>>> chip = vt.imread(img_fpath)
>>> kpts = kpts[0:100]
>>> chipsize = chip.shape[0:2][::-1]
>>> heatmask = make_kpts_heatmask(kpts, chipsize)
>>> img1 = heatmask
>>> img2 = chip
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.qtensure()
>>> img3 = vt.overlay_alpha_images(heatmask, chip)
>>> pt.imshow(img3)
>>> #pt.imshow(heatmask)
>>> #pt.draw_kpts2(kpts)
>>> pt.show_if_requested()










	
vtool.coverage_kpts.show_coverage_map(chip, mask, patch, kpts, fnum=None, ell_alpha=0.6, show_mask_kpts=False)

	testing function






	
vtool.coverage_kpts.testdata_coverage(fname=None)

	testing function






	
vtool.coverage_kpts.warp_patch_onto_kpts(kpts, patch, chipshape, weights=None, out=None, cov_scale_factor=0.2, cov_agg_mode='max', cov_remove_shape=False, cov_remove_scale=False, cov_size_penalty_on=True, cov_size_penalty_power=0.5, cov_size_penalty_frac=0.1)

	Overlays the source image onto a destination image in each keypoint location


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	patch (ndarray) – patch to warp (like gaussian)


	chipshape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	weights (ndarray) – score for every keypoint









	Kwargs:

	cov_scale_factor (float):






	Returns

	mask



	Return type

	ndarray






	CommandLine:

	python -m vtool.coverage_kpts –test-warp_patch_onto_kpts
python -m vtool.coverage_kpts –test-warp_patch_onto_kpts –show
python -m vtool.coverage_kpts –test-warp_patch_onto_kpts –show –hole
python -m vtool.coverage_kpts –test-warp_patch_onto_kpts –show –square
python -m vtool.coverage_kpts –test-warp_patch_onto_kpts –show –square –hole





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> # xdoctest: +REQUIRES(module:wbia)
>>> from vtool.coverage_kpts import *  # NOQA
>>> import vtool as vt
>>> import pyhesaff
>>> img_fpath    = ut.grab_test_imgpath('carl.jpg')
>>> (kpts, vecs) = pyhesaff.detect_feats(img_fpath)
>>> kpts = kpts[::15]
>>> chip = vt.imread(img_fpath)
>>> chipshape = chip.shape
>>> weights = np.ones(len(kpts))
>>> cov_scale_factor = 1.0
>>> srcshape = (19, 19)
>>> radius = srcshape[0] / 2.0
>>> sigma = 0.4 * radius
>>> SQUARE = ub.argflag('--square')
>>> HOLE = ub.argflag('--hole')
>>> if SQUARE:
>>>     patch = np.ones(srcshape)
>>> else:
>>>     patch = ptool.gaussian_patch(shape=srcshape, sigma=sigma) #, norm_01=False)
>>>     patch = patch / patch.max()
>>> if HOLE:
>>>     patch[int(patch.shape[0] / 2), int(patch.shape[1] / 2)] = 0
>>> # execute function
>>> dstimg = warp_patch_onto_kpts(kpts, patch, chipshape, weights, cov_scale_factor=cov_scale_factor)
>>> # verify results
>>> print('dstimg stats %r' % (ut.get_stats_str(dstimg, axis=None)),)
>>> print('patch stats %r' % (ut.get_stats_str(patch, axis=None)),)
>>> #print(patch.sum())
>>> assert np.all(ut.inbounds(dstimg, 0, 1, eq=True))
>>> # show results
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> mask = dstimg
>>> show_coverage_map(chip, mask, patch, kpts)
>>> pt.show_if_requested()










	
vtool.coverage_kpts.warped_patch_generator(patch, dsize, affmat_list, weight_list, cov_size_penalty_on=True, cov_size_penalty_power=0.5, cov_size_penalty_frac=0.1)

	generator that warps the patches (like gaussian) onto an image with dsize
using constant memory.

output must be used or copied on every iteration otherwise the next output
will clobber the previous

References

http://docs.opencv.org/modules/imgproc/doc/geometric_transformations.html#warpaffine







vtool.demodata module


	
vtool.demodata.dummy_img(w, h, intensity=200)

	Creates a demodata test image






	
vtool.demodata.dummy_seed(seed=None)

	




	
vtool.demodata.force_kpts_feasibility(kpts, xys_nonneg=False)

	




	
vtool.demodata.get_dummy_dpts(num, dtype=<class 'numpy.uint8'>)

	Random SIFTish keypoints






	
vtool.demodata.get_dummy_invV_mats(dtype=<class 'numpy.float32'>)

	




	
vtool.demodata.get_dummy_kpts(num=1, dtype=<class 'numpy.float32'>)

	Some testing data


	Parameters

	
	num (int [https://docs.python.org/3/library/functions.html#int]) – number of times to duplicate


	dtype (type [https://docs.python.org/3/library/functions.html#type]) – 






	Returns

	kpts -  keypoints



	Return type

	ndarray[float32_t, ndim=2][ndims=2]






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/demodata.py get_dummy_kpts





Example

>>> # ENABLE_DOCTEST
>>> from vtool.demodata import *  # NOQA
>>> num = 1
>>> dtype = ktool.KPTS_DTYPE
>>> kpts = get_dummy_kpts(num, dtype)
>>> import ubelt as ub
>>> result = ub.repr2(kpts, precision=2, with_dtype=False)










	
vtool.demodata.get_dummy_kpts_pair(wh_stride=(30, 30), wh_num=None)

	




	
vtool.demodata.get_dummy_matching_kpts(dtype=<class 'numpy.float32'>)

	




	
vtool.demodata.get_dummy_xy(seed=0)

	




	
vtool.demodata.get_kpts_dummy_img(kpts, sf=1.0, intensity=200)

	
	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	sf (float [https://docs.python.org/3/library/functions.html#float]) – 






	Returns

	img



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.demodata import *  # NOQA
>>> kpts = get_dummy_kpts()
>>> sf = 1.0
>>> img =  get_kpts_dummy_img(kpts, sf, 10)










	
vtool.demodata.get_testdata_kpts(fname=None, with_vecs=False)

	




	
vtool.demodata.make_dummy_fm(nKpts)

	




	
vtool.demodata.perterb_kpts(kpts, xy_std=None, invV_std=None, ori_std=None, damping=None, seed=None, **kwargs)

	Adds normally distributed pertibations to keypoints






	
vtool.demodata.perterbed_grid_kpts(*args, **kwargs)

	




	
vtool.demodata.testdata_binary_scores()

	




	
vtool.demodata.testdata_dummy_matches()

	
	Returns

	matches_testtup



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.demodata –test-testdata_dummy_matches –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.demodata import *  # NOQA
>>> matches_testtup = testdata_dummy_matches()
>>> (kpts1, kpts2, fm, fs, rchip1, rchip2) = matches_testtup
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.show_chipmatch2(rchip1, rchip2, kpts1, kpts2, fm, fs)
>>> pt.set_figtitle('Dummy matches')
>>> pt.show_if_requested()










	
vtool.demodata.testdata_dummy_sift(nPts=10, asint=True, rng=None)

	Makes a demodata sift descriptor that has the uint8 * 512 hack
like hesaff returns


	Parameters

	nPts (int [https://docs.python.org/3/library/functions.html#int]) – (default = 10)






	CommandLine:

	python -m vtool.demodata –test-testdata_dummy_sift





Example

>>> # ENABLE_DOCTEST
>>> from vtool.demodata import *  # NOQA
>>> import vtool as vt
>>> nPts = 10
>>> rng = np.random.RandomState(0)
>>> sift = testdata_dummy_sift(nPts, rng)
>>> assert vt.check_sift_validity(sift), 'bad SIFT properties'
>>> #assert np.allclose(((sift / 512) ** 2).sum(axis=1), 1, rtol=.01), 'bad SIFT property'
>>> #assert np.all(sift / 512 < .2), 'bad SIFT property'










	
vtool.demodata.testdata_nonmonotonic()

	




	
vtool.demodata.testdata_ratio_matches(fname1='easy1.png', fname2='easy2.png', **kwargs)

	Runs simple ratio-test matching between two images.
Technically this is not demodata data.


	Parameters

	
	fname1 (str [https://docs.python.org/3/library/stdtypes.html#str]) – 


	fname2 (str [https://docs.python.org/3/library/stdtypes.html#str]) – 






	Returns

	matches_testtup



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.demodata –test-testdata_ratio_matches
python -m vtool.demodata –test-testdata_ratio_matches –help
python -m vtool.demodata –test-testdata_ratio_matches –show
python -m vtool.demodata –test-testdata_ratio_matches –show –ratio_thresh=1.1 –rotation_invariance

python -m vtool.demodata –test-testdata_ratio_matches –show –ratio_thresh=.625 –rotation_invariance –fname1 easy1.png –fname2 easy3.png
python -m vtool.demodata –test-testdata_ratio_matches –show –ratio_thresh=.625 –no-rotation_invariance –fname1 easy1.png –fname2 easy3.png





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.demodata import *  # NOQA
>>> import vtool as vt
>>> fname1 = ut.get_argval('--fname1', type_=str, default='easy1.png')
>>> fname2 = ut.get_argval('--fname2', type_=str, default='easy2.png')
>>> default_dict = vt.get_extract_features_default_params()
>>> default_dict['ratio_thresh'] = .625
>>> kwargs = ut.argparse_dict(default_dict)
>>> matches_testtup = testdata_ratio_matches(fname1, fname2, **kwargs)
>>> (kpts1, kpts2, fm_RAT, fs_RAT, rchip1, rchip2) = matches_testtup
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.show_chipmatch2(rchip1, rchip2, kpts1, kpts2, fm_RAT, fs_RAT, ori=True)
>>> num_matches = len(fm_RAT)
>>> score_sum = sum(fs_RAT)
>>> title = 'Simple matches using the Lowe\'s ratio test'
>>> title += '\n num_matches=%r, score_sum=%.2f' % (num_matches, score_sum)
>>> pt.set_figtitle(title)
>>> pt.show_if_requested()











vtool.depricated module


	
class vtool.depricated.ThumbnailCacheContext(uuid_list, asrgb=True, thumb_size=64, thumb_dpath=None, appname='vtool')

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Lazy computation of of images as thumbnails.

DEPRICATED

Just pass a list of uuids corresponding to the images. Then compute images
flagged as dirty and give them back to the context.  thumbs_list will be
populated on contex exit


	
filter_dirty_items(list_)

	Returns only items marked by the context as dirty






	
save_dirty_thumbs_from_images(img_list)

	Pass in any images marked by the context as dirty here











vtool.distance module


	
vtool.distance.L1(hist1, hist2, dtype=<class 'numpy.float64'>)

	returns L1 (aka manhatten or grid) distance between two histograms






	
vtool.distance.L2(hist1, hist2)

	returns L2 (aka euclidean or standard) distance between two histograms






	
vtool.distance.L2_root_sift(hist1, hist2)

	Normalized Root-SIFT L2


	Parameters

	
	hist1 (ndarray) – Nx128 array of uint8 with pseudomax trick


	hist2 (ndarray) – Nx128 array of uint8 with pseudomax trick






	Returns

	euclidean distance between 0-1 normalized sift descriptors



	Return type

	ndarray










	
vtool.distance.L2_sift(hist1, hist2)

	Normalized SIFT L2


	Parameters

	
	hist1 (ndarray) – Nx128 array of uint8 with pseudomax trick


	hist2 (ndarray) – Nx128 array of uint8 with pseudomax trick






	Returns

	euclidean distance between 0-1 normalized sift descriptors



	Return type

	ndarray






	CommandLine:

	python -m vtool.distance –test-L2_sift





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1, hist2 = testdata_hist()
>>> sift1, sift2, sift3, sift4, sift5 = testdata_sift2()
>>> l2_dist = L2_sift(hist1, hist2)
>>> max_dist = L2_sift(sift4, sift5)
>>> assert np.isclose(max_dist, 1.0)
>>> result = ub.repr2(l2_dist, precision=2)










	
vtool.distance.L2_sift_sqrd(hist1, hist2)

	Normalized SIFT L2**2


	Parameters

	
	hist1 (ndarray) – Nx128 array of uint8 with pseudomax trick


	hist2 (ndarray) – Nx128 array of uint8 with pseudomax trick






	Returns

	squared euclidean distance between 0-1 normalized sift descriptors



	Return type

	ndarray










	
vtool.distance.L2_sqrd(hist1, hist2, dtype=<class 'numpy.float64'>)

	returns the squared L2 distance


	# FIXME:

	if hist1.shape = (0,) and hist.shape = (0,) then result=0.0



	SeeAlso:

	L2





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> import numpy
>>> ut.exec_funckw(L2_sqrd, globals())
>>> rng = np.random.RandomState(53)
>>> hist1 = rng.rand(5, 2)
>>> hist2 = rng.rand(5, 2)
>>> l2dist = L2_sqrd(hist1, hist2)
>>> result = ub.repr2(l2dist, precision=2, threshold=2)










	
vtool.distance.bar_L2_sift(hist1, hist2)

	Normalized SIFT L2


	Parameters

	
	hist1 (ndarray) – Nx128 array of uint8 with pseudomax trick


	hist2 (ndarray) – Nx128 array of uint8 with pseudomax trick









	CommandLine:

	python -m vtool.distance –test-bar_L2_sift





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1, hist2 = testdata_hist()
>>> barl2_dist = bar_L2_sift(hist1, hist2)
>>> result = ub.repr2(barl2_dist, precision=2)










	
vtool.distance.bar_cos_sift(hist1, hist2)

	1 - cos dist






	
vtool.distance.closest_point(pt, pt_arr, distfunc=<function L2_sqrd>)

	finds the nearest point(s) in pts to (x, y)
pt = np.array([1])
pt_arr = np.array([1.1, 2, .95, 20])[:, None]
distfunc = vt.L2_sqrd






	
vtool.distance.compute_distances(hist1, hist2, dist_list=['L1', 'L2'])

	
	Parameters

	
	hist1 (ndarray) – 


	hist2 (ndarray) – 


	dist_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – (default = [‘L1’, ‘L2’])






	Returns

	dist_dict



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.distance –test-compute_distances





Example

>>> # DISABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1 = np.array([[1, 2], [2, 1], [0, 0]])
>>> hist2 = np.array([[1, 2], [3, 1], [2, 2]])
>>> dist_list = ['L1', 'L2']
>>> dist_dict = compute_distances(hist1, hist2, dist_list)
>>> result = ub.repr2(dist_dict, precision=3)
>>> print(result)










	
vtool.distance.cos_sift(hist1, hist2)

	cos dist


	CommandLine:

	python -m vtool.distance –test-cos_sift





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1, hist2 = testdata_hist()
>>> l2_dist = cos_sift(hist1, hist2)










	
vtool.distance.cosine_dist(hist1, hist2)

	




	
vtool.distance.cyclic_distance(arr1, arr2, modulo, out=None)

	returns an unsigned distance


	Parameters

	
	arr1 (ndarray) – 


	arr2 (ndarray) – 


	modulo (float [https://docs.python.org/3/library/functions.html#float] or int [https://docs.python.org/3/library/functions.html#int]) – 


	out (ndarray) – (default = None)






	Returns

	arr_dist



	Return type

	ndarray






	CommandLine:

	python -m vtool.distance cyclic_distance





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> out = None
>>> modulo = 8
>>> offset = 0  # doesnt matter what offset is
>>> arr1 = np.hstack([np.arange(offset, modulo + offset), np.nan])
>>> arr2 = arr1[:, None]
>>> arr_dist = cyclic_distance(arr1, arr2, modulo, out)
>>> result = ('arr_dist =\n%s' % (ub.repr2(arr_dist),))










	
vtool.distance.det_distance(det1, det2)

	Returns how far off determinants are from one another

Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> rng = np.random.RandomState(53)
>>> det1 = rng.rand(5)
>>> det2 = rng.rand(5)
>>> scaledist = det_distance(det1, det2)
>>> result = ub.repr2(scaledist, precision=2, threshold=2)










	
vtool.distance.emd(hist1, hist2, cost_matrix='sift')

	earth mover’s distance by robjects(lpSovle::lp.transport)
require: lpsolve55-5.5.0.9.win32-py2.7.exe


	CommandLine:

	python -m vtool.distance –test-emd





Example

>>> # DISABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1, hist2 = testdata_hist()
>>> emd_dists = emd(hist1, hist2)
>>> result = ub.repr2(emd_dists, precision=2)










	
vtool.distance.haversine(latlon1, latlon2)

	Calculate the great circle distance between two points
on the earth (specified in decimal degrees)


	Parameters

	
	latlon1 (ndarray) – 


	latlon2 (ndarray) – 








References

en.wikipedia.org/wiki/Haversine_formula
gis.stackexchange.com/questions/81551/matching-gps-tracks
stackoverflow.com/questions/4913349/haversine-distance-gps-points


	CommandLine:

	python -m vtool.distance –exec-haversine





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> import scipy.spatial.distance as spdist
>>> import vtool as vt
>>> import functools
>>> gpsarr_track_list_ = [
...    np.array([[ -80.21895315, -158.81099213],
...              [ -12.08338926,   67.50368014],
...              [ -11.08338926,   67.50368014],
...              [ -11.08338926,   67.50368014],]
...    ),
...    np.array([[   9.77816711,  -17.27471498],
...              [ -51.67678814, -158.91065495],])
...    ]
>>> latlon1 = gpsarr_track_list_[0][0]
>>> latlon2 = gpsarr_track_list_[0][1]
>>> kilometers = vt.haversine(latlon1, latlon2)
>>> haversin_pdist = functools.partial(spdist.pdist, metric=vt.haversine)
>>> dist_vector_list = list(map(haversin_pdist, gpsarr_track_list_))
>>> dist_matrix_list = list(map(spdist.squareform, dist_vector_list))










	
vtool.distance.hist_isect(hist1, hist2)

	returns histogram intersection distance between two histograms






	
vtool.distance.nearest_point(x, y, pts, conflict_mode='next', __next_counter=[0])

	finds the nearest point(s) in pts to (x, y)

TODO: depricate






	
vtool.distance.ori_distance(ori1, ori2, out=None)

	Returns the unsigned distance between two angles

References

http://stackoverflow.com/questions/1878907/the-smallest-difference-between-2-angles


	CommandLine:

	python -m vtool.distance –test-ori_distance





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> ori1 = (rng.rand(10) * TAU) - np.pi
>>> ori2 = (rng.rand(10) * TAU) - np.pi
>>> dist_ = ori_distance(ori1, ori2)
>>> result = ub.repr2(ori1, precision=1)
>>> result += '\n' + ub.repr2(ori2, precision=1)
>>> result += '\n' + ub.repr2(dist_, precision=1)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> ori1 = .3
>>> ori2 = 6.8
>>> dist_ = ori_distance(ori1, ori2)
>>> result = ub.repr2(dist_, precision=2)
>>> print(result)










	
vtool.distance.pdist_argsort(x)

	Sorts 2d indicies by their distnace matrix output from scipy.spatial.distance
x = np.array([  3.05555556e-03,   1.47619797e+04,   1.47619828e+04])


	Parameters

	x (ndarray) – 



	Returns

	sortx_2d



	Return type

	ndarray






	CommandLine:

	python -m vtool.distance –test-pdist_argsort





Example

>>> # DISABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> x = np.array([ 21695.78, 10943.76, 10941.44, 25867.64, 10752.03,
>>>               10754.35, 4171.86, 2.32, 14923.89, 14926.2 ],
>>>              dtype=np.float64)
>>> sortx_2d = pdist_argsort(x)
>>> result = ('sortx_2d = %s' % (str(sortx_2d),))
>>> print(result)
sortx_2d = [(2, 3), (1, 4), (1, 2), (1, 3), (0, 3), (0, 2), (2, 4), (3, 4), (0, 1), (0, 4)]










	
vtool.distance.pdist_indicies(num)

	




	
vtool.distance.safe_pdist(arr, *args, **kwargs)

	
	Kwargs:

	metric = ut.absdiff



	SeeAlso:

	scipy.spatial.distance.pdist










	
vtool.distance.signed_cyclic_distance(arr1, arr2, modulo, out=None)

	




	
vtool.distance.signed_ori_distance(ori1, ori2)

	
	Parameters

	
	ori1 (ndarray) – 


	ori2 (ndarray) – 






	Returns

	ori_dist



	Return type

	ndarray






	CommandLine:

	python -m vtool.distance –exec-signed_ori_distance





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> ori1 = np.array([0,  0, 3, 4, 0, 0])
>>> ori2 = np.array([3,  4, 0, 0, np.pi, np.pi - .1])
>>> ori_dist = signed_ori_distance(ori1, ori2)
>>> result = ('ori_dist = %s' % (ub.repr2(ori_dist, precision=3),))










	
vtool.distance.testdata_hist()

	




	
vtool.distance.testdata_sift2()

	




	
vtool.distance.understanding_pseudomax_props(mode=2)

	Function showing some properties of distances between normalized pseudomax vectors


	CommandLine:

	python -m vtool.distance –test-understanding_pseudomax_props





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> for mode in [0, 1, 2, 3]:
...     print('+---')
...     print('mode = %r' % (mode,))
...     result = understanding_pseudomax_props(mode)
...     print('L___')
>>> print(result)










	
vtool.distance.wrapped_distance(arr1, arr2, base, out=None)

	base = TAU corresponds to ori diff







vtool.ellipse module

OLD MODULE, needs reimplemenetation of select features and deprication

This module should handle all things elliptical


	
vtool.ellipse.adaptive_scale(img_fpath, kpts, nScales=4, low=-0.5, high=0.5, nSamples=16)

	




	
vtool.ellipse.check_kpts_in_bounds(kpts_, width, height)

	




	
vtool.ellipse.circular_distance(arr=None)

	




	
vtool.ellipse.expand_kpts(kpts, scales)

	




	
vtool.ellipse.expand_scales(kpts, nScales, low, high)

	




	
vtool.ellipse.expand_subscales(kpts, subscale_list)

	




	
vtool.ellipse.extrema_neighbors(extrema_list, nBins)

	




	
vtool.ellipse.find_maxima(y_list)

	




	
vtool.ellipse.find_maxima_with_neighbors(scalar_list)

	




	
vtool.ellipse.gradient_magnitude(img)

	




	
vtool.ellipse.homogenous_circle_pts(nSamples)

	Make a list of homogenous circle points






	
vtool.ellipse.interpolate_between(peak_list, nScales, high, low)

	




	
vtool.ellipse.interpolate_maxima(scalar_list)

	




	
vtool.ellipse.interpolate_peaks(x_data_list, y_data_list)

	




	
vtool.ellipse.interpolate_peaks2(x_data_list, y_data_list)

	




	
vtool.ellipse.kpts_matrices(kpts)

	




	
vtool.ellipse.sample_ell_border_pts(expanded_kpts, nSamples)

	




	
vtool.ellipse.sample_ell_border_vals(imgBGR, expanded_kpts, nKp, nScales, nSamples)

	




	
vtool.ellipse.sample_uniform(kpts, nSamples=128)

	
	SeeAlso:

	python -m pyhesaff.tests.test_ellipse –test-in_depth_ellipse –show










	
vtool.ellipse.subscale_peaks(border_vals_sum, kpts, nScales, low, high)

	





vtool.exif module

References

http://www.exiv2.org/tags.html


Todo

https://github.com/recurser/exif-orientation-examples




	
vtool.exif.check_exif_keys(pil_img)

	




	
vtool.exif.convert_degrees(value)

	Helper function to convert the GPS coordinates stored in the EXIF to degress in float format

References

http://en.wikipedia.org/wiki/Geographic_coordinate_conversion






	
vtool.exif.get_exif_dict(pil_img)

	Returns exif dictionary by TAGID






	
vtool.exif.get_exif_dict2(pil_img)

	Returns exif dictionary by TAG (less efficient)






	
vtool.exif.get_exif_tagids(tag_list)

	




	
vtool.exif.get_exist(data, key)

	




	
vtool.exif.get_lat_lon(exif_dict, default=(-1, -1))

	Returns the latitude and longitude, if available, from the provided
exif_data2 (obtained through exif_data2 above)

Notes

Might need to downgrade to Pillow 2.9.0 to solve a bug with getting GPS
https://github.com/python-pillow/Pillow/issues/1477

python -c “from PIL import Image; print(Image.PILLOW_VERSION)”

pip uninstall Pillow
pip install Pillow==2.9


	CommandLine:

	python -m vtool.exif –test-get_lat_lon





Example

>>> # DISABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> import numpy as np
>>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
>>> pil_img = Image.open(image_fpath)
>>> exif_dict = get_exif_dict(pil_img)
>>> latlon = get_lat_lon(exif_dict)
>>> result = np.array_str(np.array(latlon), precision=3)
>>> print(result)










	
vtool.exif.get_orientation(exif_dict, default=0, on_error='warn')

	Returns the image orientation, if available, from the provided
exif_data2 (obtained through exif_data2 above)


	CommandLine:

	python -m vtool.exif –test-get_orientation





Example

>>> # ENABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> from os.path import join
>>> import numpy as np
>>> url = 'https://wildbookiarepository.azureedge.net/models/orientation.zip'
>>> images_path = ut.grab_zipped_url(url)
>>> result = []
>>> for index in range(3):
>>>     image_filename = 'orientation_%05d.JPG' % (index + 1, )
>>>     pil_img = Image.open(join(images_path, image_filename))
>>>     exif_dict = get_exif_dict(pil_img)
>>>     orient = get_orientation(exif_dict)
>>>     pil_img.close()
>>>     result.append(orient)
>>> print(result)
[1, 6, 8]










	
vtool.exif.get_orientation_str(exif_dict, **kwargs)

	Returns the image orientation strings, if available, from the provided
exif_data2 (obtained through exif_data2 above)


	CommandLine:

	python -m vtool.exif –test-get_orientation_str





Example

>>> # ENABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> from os.path import join
>>> import numpy as np
>>> url = 'https://wildbookiarepository.azureedge.net/models/orientation.zip'
>>> images_path = ut.grab_zipped_url(url)
>>> result = []
>>> for index in range(3):
>>>     image_filename = 'orientation_%05d.JPG' % (index + 1, )
>>>     pil_img = Image.open(join(images_path, image_filename))
>>>     exif_dict = get_exif_dict(pil_img)
>>>     orient_str = get_orientation_str(exif_dict)
>>>     pil_img.close()
>>>     result.append(orient_str)
>>> print(result)
['Normal', '90 Clockwise', '90 Counter-Clockwise']










	
vtool.exif.get_unixtime(exif_dict, default=-1)

	TODO: Exif.Image.TimeZoneOffset

Example

>>> # ENABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
>>> pil_img = Image.open(image_fpath)
>>> exif_dict = get_exif_dict(pil_img)
>>> pil_img.close()










	
vtool.exif.get_unixtime_gps(exif_dict, default=-1)

	




	
vtool.exif.make_exif_dict_human_readable(exif_dict)

	




	
vtool.exif.parse_exif_unixtime(image_fpath)

	
	Parameters

	image_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – 



	Returns

	unixtime



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.exif –test-parse_exif_unixtime





Example

>>> # DISABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
>>> unixtime = parse_exif_unixtime(image_fpath)
>>> result = str(unixtime)
>>> print(result)










	
vtool.exif.parse_exif_unixtime_gps(image_fpath)

	




	
vtool.exif.read_all_exif_tags(pil_img)

	




	
vtool.exif.read_exif(fpath, tag=None)

	




	
vtool.exif.read_exif_tags(pil_img, exif_tagid_list, default_list=None)

	




	
vtool.exif.read_one_exif_tag(pil_img, tag)

	





vtool.features module


	
vtool.features.detect_opencv_keypoints()

	




	
vtool.features.extract_feature_from_patch(patch)

	




	
vtool.features.extract_features(img_or_fpath, feat_type='hesaff+sift', **kwargs)

	calls pyhesaff’s main driver function for detecting hessian affine keypoints.
extra parameters can be passed to the hessian affine detector by using
kwargs.


	Parameters

	
	img_or_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – image file path on disk


	use_adaptive_scale (bool [https://docs.python.org/3/library/functions.html#bool]) – 


	nogravity_hack (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	(kpts, vecs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.features –test-extract_features
python -m vtool.features –test-extract_features –show





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.features import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img_fpath = ut.grab_test_imgpath(ut.get_argval('--fname', default='lena.png'))
>>> imgBGR = vt.imread(img_fpath)
>>> feat_type = ub.argval('--feat_type', default='hesaff+sift')
>>> import pyhesaff
>>> kwargs = ut.parse_dict_from_argv(pyhesaff.get_hesaff_default_params())
>>> # execute function
>>> #(kpts, vecs) = extract_features(img_fpath)
>>> (kpts, vecs) = extract_features(imgBGR, feat_type, **kwargs)
>>> # verify results
>>> result = str((kpts, vecs))
>>> print(result)
>>> # Show keypoints
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> #pt.figure(fnum=1, doclf=True, docla=True)
>>> #pt.imshow(imgBGR)
>>> #pt.draw_kpts2(kpts, ori=True)
>>> pt.interact_keypoints.ishow_keypoints(imgBGR, kpts, vecs, ori=True, ell_alpha=.4, color='distinct')
>>> pt.show_if_requested()










	
vtool.features.get_extract_features_default_params()

	
	Returns

	



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.features –test-get_extract_features_default_params





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.features import *  # NOQA
>>> # build test data
>>> # execute function
>>> param_dict = get_extract_features_default_params()
>>> result = ub.repr2(param_dict)
>>> # verify results
>>> print(result)










	
vtool.features.test_mser()

	





vtool.fontdemo module

References

https://dbader.org/blog/monochrome-font-rendering-with-freetype-and-python
https://gist.github.com/dbader/5488053#file-fontdemo-py-L244


	
class vtool.fontdemo.Bitmap(width, height, pixels=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A 2D bitmap image represented as a list of byte values. Each byte indicates the state
of a single pixel in the bitmap. A value of 0 indicates that the pixel is off
and any other value indicates that it is on.


	
bitblt(src, x, y)

	Copy all pixels from src into this bitmap










	
class vtool.fontdemo.Font(filename, size)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
glyph_for_character(char)

	




	
kerning_offset(previous_char, char)

	




	
render_character(char)

	




	
render_text(text, width=None, height=None, baseline=None)

	




	
text_dimensions(text)

	Return (width, height, baseline) of text rendered in the current
font.










	
class vtool.fontdemo.Glyph(pixels, width, height, top, advance_width)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
static from_glyphslot(slot)

	Construct and return a Glyph object from a FreeType GlyphSlot.






	
height

	




	
static unpack_mono_bitmap(bitmap)

	Unpack a freetype FT_LOAD_TARGET_MONO glyph bitmap into a bytearray where each
pixel is represented by a single byte.






	
width

	








	
vtool.fontdemo.font_demo()

	
	CommandLine:

	python -m vtool.fontdemo font_demo –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.fontdemo import *  # NOQA
>>> result = font_demo()
>>> import utool as ut
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> ut.show_if_requested()










	
vtool.fontdemo.get_text_test_img(text)

	
	Parameters

	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – 






	CommandLine:

	python -m vtool.fontdemo get_text_test_img –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.fontdemo import *  # NOQA
>>> import utool as ut
>>> text = 'A012'
>>> text_img = get_text_test_img(text)
>>> result = ('text_img = %s' % (ub.repr2(text_img),))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(text_img)
>>> ut.show_if_requested()











vtool.geometry module


	
vtool.geometry.bbox_center(bbox)

	




	
vtool.geometry.bbox_from_center_wh(center_xy, wh)

	




	
vtool.geometry.bbox_from_extent(extent)

	
	Parameters

	extent (ndarray) – tl_x, br_x, tl_y, br_y



	Returns

	tl_x, tl_y, w, h



	Return type

	bbox (ndarray)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import ubelt as ub
>>> extent = [0, 10, 0, 10]
>>> bbox = bbox_from_extent(extent)
>>> result = ('bbox = %s' % (ub.repr2(bbox, nl=0),))
>>> print(result)
bbox = [0, 0, 10, 10]










	
vtool.geometry.bbox_from_verts(verts, castint=False)

	




	
vtool.geometry.bbox_from_xywh(xy, wh, xy_rel_pos=[0, 0])

	need to specify xy_rel_pos if xy is not in tl already






	
vtool.geometry.bboxes_from_vert_list(verts_list, castint=False)

	Fit the bounding polygon inside a rectangle






	
vtool.geometry.closest_point_on_bbox(p, bbox)

	Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> p_list = np.array([[19, 7], [7, 14], [14, 11], [8, 7], [23, 21]], dtype=np.float)
>>> bbox = np.array([10, 10, 10, 10], dtype=np.float)
>>> [closest_point_on_bbox(p, bbox) for p in p_list]










	
vtool.geometry.closest_point_on_line(p, e1, e2)

	e1 and e2 define two points on the line.
Does not clip to the segment.


	CommandLine:

	python -m vtool.geometry closest_point_on_line –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import vtool as vt
>>> verts = np.array([[ 21.83012702,  13.16987298],
>>>                   [ 16.83012702,  21.83012702],
>>>                   [  8.16987298,  16.83012702],
>>>                   [ 13.16987298,   8.16987298],
>>>                   [ 21.83012702,  13.16987298]])
>>> rng = np.random.RandomState(0)
>>> p_list = rng.rand(64, 2) * 20 + 5
>>> close_pts = []
>>> for p in p_list:
>>>     candidates = [closest_point_on_line(p, e1, e2) for e1, e2 in ut.itertwo(verts)]
>>>     dists = np.array([vt.L2_sqrd(p, new_pt) for new_pt in candidates])
>>>     close_pts.append(candidates[dists.argmin()])
>>> close_pts = np.array(close_pts)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> pt.plt.plot(p_list.T[0], p_list.T[1], 'ro', label='original point')
>>> pt.plt.plot(close_pts.T[0], close_pts.T[1], 'rx', label='closest point on shape')
>>> for x, y in list(zip(p_list, close_pts)):
>>>     z = np.array(list(zip(x, y)))
>>>     pt.plt.plot(z[0], z[1], 'r--')
>>> pt.plt.legend()
>>> pt.plt.plot(verts.T[0], verts.T[1], 'b-')
>>> pt.plt.xlim(0, 30)
>>> pt.plt.ylim(0, 30)
>>> pt.plt.axis('equal')
>>> ut.show_if_requested()










	
vtool.geometry.closest_point_on_line_segment(p, e1, e2)

	Finds the closet point from p on line segment (e1, e2)


	Parameters

	
	p (ndarray) – and xy point


	e1 (ndarray) – the first xy endpoint of the segment


	e2 (ndarray) – the second xy endpoint of the segment






	Returns

	pt_on_seg - the closest xy point on (e1, e2) from p



	Return type

	ndarray





References

http://en.wikipedia.org/wiki/Distance_from_a_point_to_a_line
http://stackoverflow.com/questions/849211/shortest-distance-between-a-point-and-a-line-segment


	CommandLine:

	python -m vtool.geometry –exec-closest_point_on_line_segment –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import vtool as vt
>>> #bbox = np.array([10, 10, 10, 10], dtype=np.float)
>>> #verts_ = np.array(vt.verts_from_bbox(bbox, close=True))
>>> #R = vt.rotation_around_bbox_mat3x3(vt.TAU / 3, bbox)
>>> #verts = vt.transform_points_with_homography(R, verts_.T).T
>>> verts = np.array([[ 21.83012702,  13.16987298],
>>>                   [ 16.83012702,  21.83012702],
>>>                   [  8.16987298,  16.83012702],
>>>                   [ 13.16987298,   8.16987298],
>>>                   [ 21.83012702,  13.16987298]])
>>> rng = np.random.RandomState(0)
>>> p_list = rng.rand(64, 2) * 20 + 5
>>> close_pts = np.array([closest_point_on_vert_segments(p, verts) for p in p_list])
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> pt.plt.plot(p_list.T[0], p_list.T[1], 'ro', label='original point')
>>> pt.plt.plot(close_pts.T[0], close_pts.T[1], 'rx', label='closest point on shape')
>>> for x, y in list(zip(p_list, close_pts)):
>>>     z = np.array(list(zip(x, y)))
>>>     pt.plt.plot(z[0], z[1], 'r--')
>>> pt.plt.legend()
>>> pt.plt.plot(verts.T[0], verts.T[1], 'b-')
>>> pt.plt.xlim(0, 30)
>>> pt.plt.ylim(0, 30)
>>> pt.plt.axis('equal')
>>> ut.show_if_requested()










	
vtool.geometry.closest_point_on_vert_segments(p, verts)

	




	
vtool.geometry.cvt_bbox_xywh_to_pt1pt2(xywh, sx=1.0, sy=1.0, round_=True)

	Converts bbox to thumb format with a scale factor






	
vtool.geometry.distance_to_lineseg(p, e1, e2)

	




	
vtool.geometry.draw_border(img_in, color=(0, 128, 255), thickness=2, out=None)

	
	Parameters

	
	img_in (ndarray[uint8_t, ndim=2]) – image data


	color (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – in bgr


	thickness (int [https://docs.python.org/3/library/functions.html#int]) – 


	out (None [https://docs.python.org/3/library/constants.html#None]) – 









	CommandLine:

	python -m vtool.geometry –test-draw_border –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import vtool as vt
>>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> color = (0, 128, 255)
>>> thickness = 20
>>> out = None
>>> # xdoctest: +REQUIRES(module:plottool)
>>> img = draw_border(img_in, color, thickness, out)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img)
>>> pt.show_if_requested()










	
vtool.geometry.draw_verts(img_in, verts, color=(0, 128, 255), thickness=2, out=None)

	
	Parameters

	
	img_in – 


	verts – 


	color (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	thickness (int [https://docs.python.org/3/library/functions.html#int]) – 






	Returns

	img -  image data



	Return type

	ndarray[uint8_t, ndim=2]






	CommandLine:

	python -m vtool.geometry –test-draw_verts –show
python -m vtool.geometry –test-draw_verts:0 –show
python -m vtool.geometry –test-draw_verts:1 –show





References

http://docs.opencv.org/modules/core/doc/drawing_functions.html#line

Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> # build test data
>>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> verts = ((10, 10), (10, 100), (100, 100), (100, 10))
>>> color = (0, 128, 255)
>>> thickness = 2
>>> # execute function
>>> out = None
>>> img = draw_verts(img_in, verts, color, thickness, out)
>>> assert img_in is not img
>>> assert out is not img
>>> assert out is not img_in
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> pt.imshow(img)
>>> pt.show_if_requested()





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> # build test data
>>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> verts = ((10, 10), (10, 100), (100, 100), (100, 10))
>>> color = (0, 128, 255)
>>> thickness = 2
>>> out = img_in
>>> # execute function
>>> img = draw_verts(img_in, verts, color, thickness, out)
>>> assert img_in is img, 'should be in place'
>>> assert out is img, 'should be in place'
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> pt.imshow(img)
>>> pt.show_if_requested()





out = img_in = np.zeros((500, 500, 3), dtype=np.uint8)






	
vtool.geometry.extent_from_bbox(bbox)

	
	Parameters

	bbox (ndarray) – tl_x, tl_y, w, h



	Returns

	tl_x, br_x, tl_y, br_y



	Return type

	extent (ndarray)






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/geometry.py extent_from_bbox





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import ubelt as ub
>>> bbox = [0, 0, 10, 10]
>>> extent = extent_from_bbox(bbox)
>>> result = ('extent = %s' % (ub.repr2(extent, nl=0),))
>>> print(result)
extent = [0, 10, 0, 10]










	
vtool.geometry.extent_from_verts(verts)

	




	
vtool.geometry.get_pointset_extent_wh(pts)

	




	
vtool.geometry.get_pointset_extents(pts)

	




	
vtool.geometry.point_inside_bbox(point, bbox)

	Flags points that are strictly inside a bounding box.
Points on the boundary are not considered inside.


	Parameters

	
	point (ndarray) – one or more points to test (2xN)


	bbox (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – a bounding box in  (x, y, w, h) format






	Returns

	True if the point is in the bbox



	Return type

	bool [https://docs.python.org/3/library/functions.html#bool] or ndarray






	CommandLine:

	python -m vtool.geometry point_inside_bbox –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import ubelt as ub
>>> point = np.array([
>>>     [3, 2], [4, 1], [2, 3], [1, 1], [0, 0],
>>>     [4, 9.5], [9, 9.5], [7, 2], [7, 8], [9, 3]
>>> ]).T
>>> bbox = (3, 2, 5, 7)
>>> flag = point_inside_bbox(point, bbox)
>>> flag = flag.astype(np.int)
>>> result = ('flag = %s' % (ub.repr2(flag),))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> verts = np.array(verts_from_bbox(bbox, close=True))
>>> pt.plot(verts.T[0], verts.T[1], 'b-')
>>> pt.plot(point[0][flag], point[1][flag], 'go')
>>> pt.plot(point[0][~flag], point[1][~flag], 'rx')
>>> pt.plt.xlim(0, 10); pt.plt.ylim(0, 10)
>>> pt.show_if_requested()
flag = np.array([0, 0, 0, 0, 0, 0, 0, 0, 1, 0])










	
vtool.geometry.scale_bbox(bbox, sx, sy=None)

	




	
vtool.geometry.scale_extents(extents, sx, sy=None)

	
	Parameters

	extent (ndarray) – tl_x, br_x, tl_y, br_y










	
vtool.geometry.scaled_verts_from_bbox(bbox, theta, sx, sy)

	Helps with drawing scaled bbounding boxes on thumbnails






	
vtool.geometry.scaled_verts_from_bbox_gen(bbox_list, theta_list, sx=1, sy=1)

	Helps with drawing scaled bbounding boxes on thumbnails


	Parameters

	
	bbox_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – bboxes in x,y,w,h format


	theta_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – rotation of bounding boxes


	sx (float [https://docs.python.org/3/library/functions.html#float]) – x scale factor


	sy (float [https://docs.python.org/3/library/functions.html#float]) – y scale factor









	Yeilds:

	new_verts - vertices of scaled bounding box for every input



	CommandLine:

	python -m vtool.image –test-scaled_verts_from_bbox_gen





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> # build test data
>>> bbox_list = [(10, 10, 100, 100)]
>>> theta_list = [0]
>>> sx = .5
>>> sy = .5
>>> # execute function
>>> new_verts_list = list(scaled_verts_from_bbox_gen(bbox_list, theta_list, sx, sy))
>>> result = str(new_verts_list)
>>> # verify results
>>> print(result)
[[[5, 5], [55, 5], [55, 55], [5, 55], [5, 5]]]










	
vtool.geometry.union_extents(extents)

	




	
vtool.geometry.verts_from_bbox(bbox, close=False)

	
	Parameters

	
	bbox (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – bounding box in the format (x, y, w, h)


	close (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)






	Returns

	verts



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.geometry –test-verts_from_bbox





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> bbox = (10, 10, 50, 50)
>>> close = False
>>> verts = verts_from_bbox(bbox, close)
>>> result = ('verts = %s' % (str(verts),))
>>> print(result)
verts = ((10, 10), (60, 10), (60, 60), (10, 60))










	
vtool.geometry.verts_list_from_bboxes_list(bboxes_list)

	Create a four-vertex polygon from the bounding rectangle







vtool.histogram module


	
vtool.histogram.argsubextrema2(op, ydata, xdata=None, thresh_factor=None, normalize_x=True, flat=True)

	Determines approximate maxima values to subindex accuracy.


	Parameters

	
	ydata (ndarray) – ydata, histogram frequencies


	xdata (ndarray) – xdata, histogram labels


	thresh_factor (float [https://docs.python.org/3/library/functions.html#float]) – cutoff point for labeing a value as a maxima


	flat (bool [https://docs.python.org/3/library/functions.html#bool]) – if True allows for flat extrema to be found.






	Returns

	(submaxima_x, submaxima_y)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.histogram argsubmaxima
python -m vtool.histogram argsubmaxima –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> thresh_factor = .8
>>> ydata = np.array([6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
>>> xdata = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
>>> op = 'min'
>>> (subextrema_x, subextrema_y) = argsubextrema2(op, ydata, xdata, thresh_factor)
>>> result = str((subextrema_x, subextrema_y))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_hist_subbin_maxima(ydata, xdata)
>>> pt.show_if_requested()






	Doctest:

	>>> from vtool.histogram import *  # NOQA
>>> thresh_factor = .8
>>> ydata = np.array([1, 1, 1, 2, 1, 2, 3, 2, 4, 1.1, 5, 1.2, 1.1, 1.1, 1.2, 1.1])
>>> op = 'max'
>>> thresh_factor = .8
>>> (subextrema_x, subextrema_y) = argsubextrema2(op, ydata, thresh_factor=thresh_factor)
>>> result = str((subextrema_x, subextrema_y))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.qtensure()
>>> xdata = np.arange(len(ydata))
>>> pt.figure(fnum=1, doclf=True)
>>> pt.plot(xdata, ydata)
>>> pt.plot(subextrema_x, subextrema_y, 'o')
>>> ut.show_if_requested()














	
vtool.histogram.argsubmax(ydata, xdata=None)

	Finds a single submaximum value to subindex accuracy.
If xdata is not specified, submax_x is a fractional index.
Otherwise, submax_x is sub-xdata (essentially doing the index interpolation
for you)

Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import ubelt as ub
>>> ydata = [ 0,  1,  2, 1.5,  0]
>>> xdata = [00, 10, 20,  30, 40]
>>> result1 = argsubmax(ydata, xdata=None)
>>> result2 = argsubmax(ydata, xdata=xdata)
>>> result = ub.repr2([result1, result2], precision=4, nl=1, nobr=True)
>>> print(result)
2.1667, 2.0208,
21.6667, 2.0208,





Example

>>> from vtool.histogram import *  # NOQA
>>> hist_ = np.array([0, 1, 2, 3, 4])
>>> centers = None
>>> maxima_thresh=None
>>> argsubmax(hist_)
(4.0, 4.0)










	
vtool.histogram.argsubmax2(ydata, xdata=None)

	Finds a single submaximum value to subindex accuracy.
If xdata is not specified, submax_x is a fractional index.
This version always normalizes x-coordinates.

Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import ubelt as ub
>>> ydata = [ 0,  1,  2, 1.5,  0]
>>> xdata = [00, 10, 20,  30, 40]
>>> result1 = argsubmax(ydata, xdata=None)
>>> result2 = argsubmax(ydata, xdata=xdata)
>>> result = ub.repr2([result1, result2], precision=4, nl=1, nobr=True)
>>> print(result)
2.1667, 2.0208,
21.6667, 2.0208,





Example

>>> from vtool.histogram import *  # NOQA
>>> hist_ = np.array([0, 1, 2, 3, 4])
>>> centers = None
>>> thresh_factor = None
>>> argsubmax(hist_)
(4.0, 4.0)










	
vtool.histogram.argsubmaxima(hist, centers=None, maxima_thresh=None, _debug=False)

	Determines approximate maxima values to subindex accuracy.


	Parameters

	
	hist_ (ndarray) – ydata, histogram frequencies


	centers (ndarray) – xdata, histogram labels


	maxima_thresh (float [https://docs.python.org/3/library/functions.html#float]) – cutoff point for labeing a value as a maxima






	Returns

	(submaxima_x, submaxima_y)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.histogram argsubmaxima
python -m vtool.histogram argsubmaxima –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> maxima_thresh = .8
>>> hist = np.array([6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
>>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
>>> (submaxima_x, submaxima_y) = argsubmaxima(hist, centers, maxima_thresh)
>>> result = str((submaxima_x, submaxima_y))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_hist_subbin_maxima(hist, centers)
>>> pt.show_if_requested()
(array([ 3.0318792]), array([ 37.19208239]))










	
vtool.histogram.argsubmaxima2(ydata, xdata=None, thresh_factor=None, normalize_x=True)

	




	
vtool.histogram.argsubmin2(ydata, xdata=None)

	




	
vtool.histogram.argsubminima2(ydata, xdata=None, thresh_factor=None, normalize_x=True)

	




	
vtool.histogram.get_histinfo_str(hist, edges)

	




	
vtool.histogram.hist_argmaxima(hist, centers=None, maxima_thresh=None)

	must take positive only values


	CommandLine:

	python -m vtool.histogram hist_argmaxima





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> maxima_thresh = .8
>>> hist = np.array([    6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
>>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
>>> maxima_x, maxima_y, argmaxima = hist_argmaxima(hist, centers)
>>> result = str((maxima_x, maxima_y, argmaxima))
>>> print(result)










	
vtool.histogram.hist_argmaxima2(hist, maxima_thresh=0.8)

	must take positive only values


	Setup:

	>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA







	GridSearch:

	>>> hist1 = np.array([1, .9, .8, .99, .99, 1.1, .9, 1.0, 1.0])
>>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.0, 1.0])
>>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.0])
>>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.2])
>>> hist2 = np.array([1, 1.2])
>>> hist2 = np.array([1, 1, 1.2])
>>> hist2 = np.array([1])
>>> hist2 = np.array([])









Example

>>> # ENABLE_DOCTEST
>>> maxima_thresh = .8
>>> hist = np.array([1, .9, .8, .99, .99, 1.1, .9, 1.0, 1.0])
>>> argmaxima = hist_argmaxima2(hist)
>>> print(argmaxima)










	
vtool.histogram.hist_edges_to_centers(edges)

	Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> edges = [-0.79, 0.00, 0.79, 1.57, 2.36, 3.14, 3.93, 4.71, 5.50, 6.28, 7.07]
>>> centers = hist_edges_to_centers(edges)
>>> result = str(centers)
>>> print(result)
[-0.395  0.395  1.18   1.965  2.75   3.535  4.32   5.105  5.89   6.675]










	
vtool.histogram.interpolate_submaxima(argmaxima, hist_, centers=None)

	
	Parameters

	
	argmaxima (ndarray) – indicies into ydata / centers that are argmaxima


	hist_ (ndarray) – ydata, histogram frequencies


	centers (ndarray) – xdata, histogram labels









	FIXME:

	what happens when argmaxima[i] == len(hist_)



	CommandLine:

	python -m vtool.histogram –test-interpolate_submaxima –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import ubelt as ub
>>> argmaxima = np.array([1, 4, 7])
>>> hist_ = np.array([    6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
>>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
>>> submaxima_x, submaxima_y = interpolate_submaxima(argmaxima, hist_, centers)
>>> locals_ = ut.exec_func_src(interpolate_submaxima,
>>>                            key_list=['x123', 'y123', 'coeff_list'])
>>> x123, y123, coeff_list = locals_
>>> res = (submaxima_x, submaxima_y)
>>> result = ub.repr2(res, nl=1, nobr=True, precision=2, with_dtype=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> pt.figure(fnum=pt.ensure_fnum(None))
>>> pt.plot(centers, hist_, '-')
>>> pt.plot(centers[argmaxima], hist_[argmaxima], 'o', label='argmaxima')
>>> pt.plot(submaxima_x, submaxima_y, 'b*', markersize=20, label='interp maxima')
>>> # Extract parabola points
>>> pt.plt.plot(x123, y123, 'o', label='maxima neighbors')
>>> xpoints = [np.linspace(x1, x3, 50) for (x1, x2, x3) in x123.T]
>>> ypoints = [np.polyval(coeff, x_pts) for x_pts, coeff in zip(xpoints, coeff_list)]
>>> # Draw Submax Parabola
>>> for x_pts, y_pts in zip(xpoints, ypoints):
>>>     pt.plt.plot(x_pts, y_pts, 'g--', lw=2)
>>> pt.show_if_requested()
np.array([ 0.15,  3.03,  5.11], dtype=np.float64),
np.array([  9.2 ,  37.19,   0.  ], dtype=np.float64),





Example

>>> hist_ = np.array([5])
>>> argmaxima = [0]










	
vtool.histogram.interpolated_histogram(data, weights, range_, bins, interpolation_wrap=True, _debug=False)

	Follows np.histogram, but does interpolation


	Parameters

	
	data (ndarray) – 


	weights (ndarray) – 


	range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – range from 0 to 1


	bins (int [https://docs.python.org/3/library/functions.html#int]) – 


	interpolation_wrap (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = True)


	_debug (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)









	CommandLine:

	python -m vtool.histogram –test-interpolated_histogram





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> data = np.array([ 0,  1,  2,  3.5,  3,  3,  4,  4])
>>> weights = np.array([1., 1., 1., 1., 1., 1., 1., 1.])
>>> range_ = (0, 4)
>>> bins = 5
>>> interpolation_wrap = False
>>> hist, edges = interpolated_histogram(data, weights, range_, bins,
>>>                                      interpolation_wrap)
>>> assert np.abs(hist.sum() - weights.sum()) < 1E-9
>>> assert hist.size == bins
>>> assert edges.size == bins + 1
>>> result = get_histinfo_str(hist, edges)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> data = np.array([ 0,  1,  2,  3.5,  3,  3,  4,  4])
>>> weights = np.array([4.5, 1., 1., 1., 1., 1., 1., 1.])
>>> range_ = (-.5, 4.5)
>>> bins = 5
>>> interpolation_wrap = True
>>> hist, edges = interpolated_histogram(data, weights, range_, bins,
>>>                                      interpolation_wrap)
>>> assert np.abs(hist.sum() - weights.sum()) < 1E-9
>>> assert hist.size == bins
>>> assert edges.size == bins + 1
>>> result = get_histinfo_str(hist, edges)
>>> print(result)










	
vtool.histogram.linear_interpolation(arr, subindices)

	Does linear interpolation to lookup subindex values

Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> arr = np.array([0, 1, 2, 3])
>>> subindices = np.array([0, .1, 1, 1.8, 2, 2.5, 3] )
>>> subvalues = linear_interpolation(arr, subindices)
>>> assert np.allclose(subindices, subvalues)
>>> assert np.allclose(2.3, linear_interpolation(arr, 2.3))










	
vtool.histogram.maxima_neighbors(argmaxima, hist_, centers=None)

	




	
vtool.histogram.maximum_parabola_point(A, B, C)

	Maximum x point is where the derivative is 0






	
vtool.histogram.show_hist_submaxima(hist_, edges=None, centers=None, maxima_thresh=0.8, pnum=(1, 1, 1))

	For C++ to show data


	Parameters

	
	hist – 


	edges (None [https://docs.python.org/3/library/constants.html#None]) – 


	centers (None [https://docs.python.org/3/library/constants.html#None]) – 









	CommandLine:

	python -m vtool.histogram –test-show_hist_submaxima –show
python -m pyhesaff._pyhesaff –test-test_rot_invar –show
python -m vtool.histogram –test-show_hist_submaxima –dpath figures –save ~/latex/crall-candidacy-2015/figures/show_hist_submaxima.jpg





Example

>>> # xdoctest: +REQUIRES(module:wbia)
>>> import wbia.plottool as pt
>>> from vtool.histogram import *  # NOQA
>>> hist_ = np.array(list(map(float, ut.get_argval('--hist', type_=list, default=[1, 4, 2, 5, 3, 3]))))
>>> edges = np.array(list(map(float, ut.get_argval('--edges', type_=list, default=[0, 1, 2, 3, 4, 5, 6]))))
>>> maxima_thresh = ut.get_argval('--maxima_thresh', type_=float, default=.8)
>>> centers = None
>>> show_hist_submaxima(hist_, edges, centers, maxima_thresh)
>>> pt.show_if_requested()










	
vtool.histogram.show_ori_image(gori, weights, patch, gradx=None, grady=None, gauss=None, fnum=None)

	
	CommandLine:

	python -m pyhesaff._pyhesaff –test-test_rot_invar –show –nocpp










	
vtool.histogram.show_ori_image_ondisk()

	
	CommandLine:

	python -m vtool.histogram –test-show_ori_image_ondisk –show

python -m vtool.histogram –test-show_ori_image_ondisk –show –patch_img_fpath patches/KP_0_PATCH.png –ori_img_fpath patches/KP_0_orientations01.png –weights_img_fpath patches/KP_0_WEIGHTS.png –grady_img_fpath patches/KP_0_ygradient.png –gradx_img_fpath patches/KP_0_xgradient.png –title cpp_show_ori_ondisk

python -m pyhesaff._pyhesaff –test-test_rot_invar –show –rebuild-hesaff –no-rmbuild





Example

>>> # DISABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> result = show_ori_image_ondisk()
>>> pt.show_if_requested()










	
vtool.histogram.subbin_bounds(z, radius, low, high)

	Gets quantized bounds of a sub-bin/pixel point and a radius.
Useful for cropping using subpixel points


	Parameters

	
	z (float [https://docs.python.org/3/library/functions.html#float]) – center of a circle a 1d pixel array


	radius (float [https://docs.python.org/3/library/functions.html#float]) – radius of the circle


	low (int [https://docs.python.org/3/library/functions.html#int]) – minimum index of 1d pixel array


	high (int [https://docs.python.org/3/library/functions.html#int]) – maximum index of 1d pixel array






	Returns

	
	(iz1, iz2, z_offst) - quantized_bounds and subbin_offset

	iz1 - low radius endpoint
iz2 - high radius endpoint
z_offst - subpixel offset
#Returns: quantized_bounds=(iz1, iz2), subbin_offset









	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.histogram –test-subbin_bounds





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> z = 1.5
>>> radius = 5.666
>>> low = 0
>>> high = 7
>>> (iz1, iz2, z_offst) = subbin_bounds(z, radius, low, high)
>>> result = str((iz1, iz2, z_offst))
>>> print(result)
(0, 7, 1.5)










	
vtool.histogram.wrap_histogram(hist_, edges_, _debug=False)

	Simulates the first and last histogram bin being being adjacent to one another
by replicating those bins at the last and first positions respectively.


	Parameters

	
	hist (ndarray) – 


	edges (ndarray) – 






	Returns

	(hist_wrap, edge_wrap)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.histogram –test-wrap_histogram





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import ubelt as ub
>>> hist_ = np.array([8., 0., 0., 34.32, 29.45, 0., 0., 6.73])
>>> edges_ = np.array([ 0.        ,  0.78539816,  1.57079633,
...                    2.35619449,  3.14159265,  3.92699081,
...                    4.71238898,  5.49778714,  6.2831853 ])
>>> (hist_wrap, edge_wrap) = wrap_histogram(hist_, edges_)
>>> tup = (hist_wrap.tolist(), edge_wrap.tolist())
>>> result = ub.repr2(tup, nl=1, nobr=True, precision=2)
>>> print(result)
6.73, 8.00, 0.00, 0.00, 34.32, 29.45, 0.00, 0.00, 6.73, 8.00,
-0.79, 0.00, 0.79, 1.57, 2.36, 3.14, 3.93, 4.71, 5.50, 6.28, 7.07,











vtool.image module


	
vtool.image.affine_warp_around_center(img, sx=1, sy=1, theta=0, shear=0, tx=0, ty=0, dsize=None, borderMode=0, flags=4, out=None, **kwargs)

	
	CommandLine:

	python -m vtool.image –test-affine_warp_around_center –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath) / 255.0
>>> img = img.astype(np.float32)
>>> dsize = (1000, 1000)
>>> shear = .2
>>> theta = np.pi / 4
>>> tx = 0
>>> ty = 100
>>> sx = 1.5
>>> sy = 1.0
>>> borderMode = cv2.BORDER_CONSTANT
>>> flags = cv2.INTER_LANCZOS4
>>> img_warped = affine_warp_around_center(img, sx=sx, sy=sy,
...     theta=theta, shear=shear, tx=tx, ty=ty, dsize=dsize,
...     borderMode=borderMode, flags=flags, borderValue=(.5, .5, .5))
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow((img_warped * 255.0).astype(np.uint8))
>>> ut.show_if_requested()










	
vtool.image.clipwhite(img)

	Strips white borders off an image






	
vtool.image.clipwhite_ondisk(fpath_in, fpath_out=None, verbose=True)

	Strips white borders off an image on disk


	Parameters

	
	fpath_in (str [https://docs.python.org/3/library/stdtypes.html#str]) – 


	fpath_out (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	verbose (bool [https://docs.python.org/3/library/functions.html#bool]) – verbosity flag(default = True)






	Returns

	fpath_out



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]






	CommandLine:

	python -m vtool.image clipwhite_ondisk










	
vtool.image.combine_offset_lists(offsets_list, sfs_list, offset_tups, sf_tups)

	Helper for stacking






	
vtool.image.convert_colorspace(img, colorspace, src_colorspace='BGR')

	Converts colorspace of img.
Convinience function around cv2.cvtColor


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	colorspace (str [https://docs.python.org/3/library/stdtypes.html#str]) – RGB, LAB, etc


	src_colorspace (unicode) – (default = u’BGR’)






	Returns

	img -  image data



	Return type

	ndarray[uint8_t, ndim=2]






	CommandLine:

	python -m vtool.image convert_colorspace –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('zebra.png')
>>> img_fpath = ut.grab_file_url('http://itsnasb.com/wp-content/uploads/2013/03/lisa-frank-logo1.jpg')
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> img_float = vt.rectify_to_float01(img, np.float32)
>>> colorspace = 'LAB'
>>> src_colorspace = 'BGR'
>>> imgLAB = convert_colorspace(img, colorspace, src_colorspace)
>>> imgL = imgLAB[:, :, 0]
>>> fillL = imgL.mean()
>>> fillAB = 0 if ut.is_float(img) else 128
>>> imgAB_LAB = vt.embed_channels(imgLAB[:, :, 1:3], (1, 2), fill=fillL)
>>> imgA_LAB  = vt.embed_channels(imgLAB[:, :, 1], (1,), fill=(fillL, fillAB))
>>> imgB_LAB  = vt.embed_channels(imgLAB[:, :, 2], (2,), fill=(fillL, fillAB))
>>> imgAB_BGR = convert_colorspace(imgAB_LAB, src_colorspace, colorspace)
>>> imgA_BGR = convert_colorspace(imgA_LAB, src_colorspace, colorspace)
>>> imgB_BGR = convert_colorspace(imgB_LAB, src_colorspace, colorspace)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> #imgAB_HSV = convert_colorspace(convert_colorspace(imgAB_LAB, 'LAB', 'BGR'), 'BGR', 'HSV')
>>> imgAB_HSV = convert_colorspace(img, 'HSV', 'BGR')
>>> imgAB_HSV[:, :, 1:3] = .6 if ut.is_float(img) else 128
>>> imgCOLOR_BRG = convert_colorspace(imgAB_HSV, 'BGR', 'HSV')
>>> pt.imshow(img, pnum=(3, 4, 1), title='input')
>>> pt.imshow(imgL, pnum=(3, 4, 2), title='L (lightness)')
>>> pt.imshow((imgLAB[:, :, 1]), pnum=(3, 4, 3), title='A (grayscale)')
>>> pt.imshow((imgLAB[:, :, 2]), pnum=(3, 4, 4), title='B (grayscale)')
>>> pt.imshow(imgCOLOR_BRG, pnum=(3, 4, 5), title='Hue')
>>> pt.imshow(imgAB_BGR, pnum=(3, 4, 6), title='A+B (color overlay)')
>>> pt.imshow(imgA_BGR, pnum=(3, 4, 7), title='A (Red-Green)')
>>> pt.imshow(imgB_BGR, pnum=(3, 4, 8), title='B (Blue-Yellow)')
>>> rgblind_LAB = vt.embed_channels(imgLAB[:, :, (0, 2)], (0, 2), fill=fillAB)
>>> rgblind_BRG = convert_colorspace(rgblind_LAB, src_colorspace, colorspace)
>>> byblind_LAB = vt.embed_channels(imgLAB[:, :, (0, 1)], (0, 1), fill=fillAB)
>>> byblind_BGR = convert_colorspace(byblind_LAB, src_colorspace, colorspace)
>>> pt.imshow(byblind_BGR, title='colorblind B-Y', pnum=(3, 4, 11))
>>> pt.imshow(rgblind_BRG, title='colorblind R-G', pnum=(3, 4, 12))
>>> ut.show_if_requested()










	
vtool.image.convert_image_list_colorspace(image_list, colorspace, src_colorspace='BGR')

	converts a list of images from <src_colorspace> to <colorspace>






	
vtool.image.crop_out_imgfill(img, fillval=None, thresh=0, channel=None)

	Crops image to remove fillval


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	fillval (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	thresh (int [https://docs.python.org/3/library/functions.html#int]) – (default = 0)






	Returns

	cropped_img



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –exec-crop_out_imgfill





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img = vt.get_stripe_patch()
>>> img = (img * 255).astype(np.uint8)
>>> print(img)
>>> img = cv2.cvtColor(img, cv2.COLOR_GRAY2RGB)
>>> fillval = np.array([25, 25, 25])
>>> thresh = 0
>>> cropped_img = crop_out_imgfill(img, fillval, thresh)
>>> cropped_img2 = cv2.cvtColor(cropped_img, cv2.COLOR_RGB2GRAY)
>>> result = ('cropped_img2 = \n%s' % (str(cropped_img2),))
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img = vt.get_stripe_patch()
>>> img = (img * 255).astype(np.uint8)
>>> print(img)
>>> fillval = 25
>>> thresh = 0
>>> cropped_img = crop_out_imgfill(img, fillval, thresh)
>>> result = ('cropped_img = \n%s' % (str(cropped_img),))
>>> print(result)










	
vtool.image.cvt_BGR2L(imgBGR)

	




	
vtool.image.cvt_BGR2RGB(imgBGR)

	




	
vtool.image.draw_text(img, text, org, textcolor_rgb=[0, 0, 0], fontScale=1, thickness=2, fontFace=0, lineType=16, bottomLeftOrigin=False)

	
	CommandLine:

	python -m vtool.image –test-draw_text:0 –show
python -m vtool.image –test-draw_text:1 –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> font_names = sorted([key for key in cv2.__dict__.keys() if key.startswith('FONT_H')])
>>> text = 'opencv'
>>> img = np.zeros((400, 1024), dtype=np.uint8)
>>> thickness = 2
>>> fontScale = 1.0
>>> lineType = 4
>>> lineType = 8
>>> lineType = cv2.CV_AA
>>> for count, font_name in enumerate(font_names, start=1):
>>>     print(font_name)
>>>     fontFace = cv2.__dict__[font_name]
>>>     org = (10, count * 45)
>>>     text = 'opencv - ' + font_name
>>>     vt.draw_text(img, text, org,
...                  fontFace=fontFace, textcolor_rgb=[255, 255, 255],
...                  fontScale=fontScale, thickness=thickness)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img)
>>> ut.show_if_requested()





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> font_names = sorted([key for key in cv2.__dict__.keys() if key.startswith('FONT_H')])
>>> text = 'opencv'
>>> img = np.zeros((400, 1024, 3), dtype=np.uint8)
>>> img[:200, :512, 0] = 255
>>> img[200:, 512:, 2] = 255
>>> thickness = 2
>>> fontScale = 1.0
>>> lineType = 4
>>> lineType = 8
>>> lineType = cv2.CV_AA
>>> for count, font_name in enumerate(font_names, start=1):
>>>     print(font_name)
>>>     fontFace = cv2.__dict__[font_name]
>>>     org = (10, count * 45)
>>>     text = 'opencv - ' + font_name
>>>     vt.draw_text(img, text, org,
...                  fontFace=fontFace, textcolor_rgb=[255, 255, 255],
...                  fontScale=fontScale, thickness=thickness)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img)
>>> ut.show_if_requested()





where each of the font IDs can be combined with FONT_ITALIC to get the slanted letters.






	
vtool.image.embed_channels(img, input_channels=(0, ), nchannels=3, fill=0)

	
	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	input_channels (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0,))


	nchannels (int [https://docs.python.org/3/library/functions.html#int]) – (default = 3)









	CommandLine:

	python -m vtool.image embed_channels –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # Embed a (N,M,2) image into an (N,M,3) image
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath).T[1:3].T
>>> input_channels = (1, 2)
>>> nchannels = 3
>>> newimg = embed_channels(img, input_channels, nchannels)
>>> assert newimg.shape[-1] == 3
>>> assert np.all(newimg[:, :, input_channels] == img)










	
vtool.image.embed_in_square_image(img, target_size, img_origin=(0.5, 0.5), target_origin=(0.5, 0.5))

	Embeds an image in the center of an empty image


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	target_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	offset (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – position of






	Returns

	img_sqare



	Return type

	ndarray






	CommandLine:

	python -m vtool.image embed_in_square_image –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> target_size = tuple(np.array(vt.get_size(img)) * 3)
>>> img_origin = (.5, .5)
>>> target_origin = (.5, .5)
>>> img_square = embed_in_square_image(img, target_size, img_origin, target_origin)
>>> assert img_square.sum() == img.sum()
>>> assert vt.get_size(img_square) == target_size
>>> img_origin = (0, 0)
>>> target_origin = (0, 0)
>>> img_square2 = embed_in_square_image(img, target_size, img_origin, target_origin)
>>> assert img_square.sum() == img.sum()
>>> assert vt.get_size(img_square) == target_size
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img_square, pnum=(1, 2, 1))
>>> pt.imshow(img_square2, pnum=(1, 2, 2))
>>> ut.show_if_requested()










	
vtool.image.ensure_3channel(patch)

	DEPRICATE IN FAVOR OF atleast_3channels?

Ensures that there are 3 channels in the image


	Parameters

	patch (ndarray[N, M, ..]) – the image



	Returns

	[N, M, 3]



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –exec-ensure_3channel –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> patch1 = vt.imread(ut.grab_test_imgpath('astro.png'))[0:512, 0:500, :]
>>> patch2 = vt.imread(ut.grab_test_imgpath('ada.jpg'))[:, :, 0:1]
>>> patch3 = vt.imread(ut.grab_test_imgpath('jeff.png'))[0:390, 0:400, 0]
>>> res1 = ensure_3channel(patch1)
>>> res2 = ensure_3channel(patch2)
>>> res3 = ensure_3channel(patch3)
>>> assert res1.shape[0:2] == patch1.shape[0:2], 'failed test1'
>>> assert res2.shape[0:2] == patch2.shape[0:2], 'failed test2'
>>> assert res3.shape[0:2] == patch3.shape[0:2], 'failed test3'
>>> assert res1.shape[-1] == 3
>>> assert res2.shape[-1] == 3
>>> assert res3.shape[-1] == 3










	
vtool.image.ensure_4channel(img)

	




	
vtool.image.filterflags_valid_images(gpaths, valid_formats=None, invalid_formats=None, verbose=True)

	Flags images with a format that disagrees with its extension


	Parameters

	
	gpaths (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of image paths


	valid_formats (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	invalid_formats (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	verbose (bool [https://docs.python.org/3/library/functions.html#bool]) – verbosity flag(default = True)






	Returns

	isvalid_flags



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.image filterflags_valid_images –show





Notes

An MPO (Multi Picture Object) file is a stereoscopic image and contains
two JPG images side-by-side, and allows them to be viewed as a single
3D image.

Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> gpaths = [ut.grab_test_imgpath('carl.jpg'),
>>>           ut.grab_test_imgpath('astro.png')]
>>> flags = filterflags_valid_images(gpaths)
>>> assert all(flags)










	
vtool.image.find_pixel_value_index(img, pixel)

	
	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	pixel (ndarray or scalar) – 









	CommandLine:

	python -m vtool.util_math –test-find_pixel_value_index





References

http://stackoverflow.com/questions/21407815/get-column-row-index-from-numpy-array-that-meets-a-boolean-condition

Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> # build test data
>>> img = np.random.rand(10, 10, 3) + 1.0
>>> pixel = np.array([0, 0, 0])
>>> img[5, 5, :] = pixel
>>> img[2, 3, :] = pixel
>>> img[1, 1, :] = pixel
>>> img[0, 0, :] = pixel
>>> img[2, 0, :] = pixel
>>> # execute function
>>> result = find_pixel_value_index(img, pixel)
>>> # verify results
>>> print(result)
[[0 0]
 [1 1]
 [2 0]
 [2 3]
 [5 5]]










	
vtool.image.get_num_channels(img)

	Returns the number of color channels






	
vtool.image.get_pixel_dist(img, pixel, channel=None)

	pixel = fillval
isfill = mask2d






	
vtool.image.get_round_scaled_dsize(dsize, scale)

	Returns an integer size and scale that best approximates
the floating point scale on the original size


	Parameters

	
	dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – original width height


	scale (float [https://docs.python.org/3/library/functions.html#float] or tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – desired floating point scale factor













	
vtool.image.get_scale_factor(src_img, dst_img)

	returns scale factor from one image to the next






	
vtool.image.get_size(img)

	Returns the image size in (width, height)






	
vtool.image.imread(img_fpath, grayscale=False, orient=False, flags=None, force_pil=None, delete_if_corrupted=False, **kwargs)

	Wrapper around the opencv imread function. Handles remote uris.


	Parameters

	
	img_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – file path string


	grayscale (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)


	orient (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)


	flags (None [https://docs.python.org/3/library/constants.html#None]) – opencv flags (default = None)


	force_pil (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = None)


	delete_if_corrupted (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)






	Returns

	imgBGR



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –test-imread
python -m vtool.image –test-imread:1
python -m vtool.image –test-imread:2





References

http://docs.opencv.org/modules/core/doc/utility_and_system_functions_and_macros.html#error
http://stackoverflow.com/questions/23572241/cv2-threshold-error-210

Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> imgBGR1 = imread(img_fpath, grayscale=False)
>>> imgBGR2 = imread(img_fpath, grayscale=True)
>>> imgBGR3 = imread(img_fpath, orient=True)
>>> assert imgBGR1.shape == (250, 300, 3)
>>> assert imgBGR2.shape == (250, 300)
>>> # assert np.all(imgBGR1 == imgBGR3)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgBGR1, pnum=(2, 2, 1))
>>> pt.imshow(imgBGR2, pnum=(2, 2, 2))
>>> pt.imshow(imgBGR3, pnum=(2, 2, 3))
>>> ut.show_if_requested()





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_url = 'http://images.summitpost.org/original/769474.JPG'
>>> img_fpath = ut.grab_file_url(img_url)
>>> imgBGR1 = imread(img_url)
>>> imgBGR2 = imread(img_fpath)
>>> #imgBGR2 = imread(img_fpath, force_pil=False, flags=cv2.IMREAD_UNCHANGED)
>>> print('imgBGR.shape = %r' % (imgBGR1.shape,))
>>> print('imgBGR2.shape = %r' % (imgBGR2.shape,))
>>> result = str(imgBGR1.shape)
>>> diff_pxls = imgBGR1 != imgBGR2
>>> num_diff_pxls = diff_pxls.sum()
>>> print(result)
>>> print('num_diff_pxls=%r/%r' % (num_diff_pxls, diff_pxls.size))
>>> assert num_diff_pxls == 0
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> diffMag = np.linalg.norm(imgBGR2 / 255. - imgBGR1 / 255., axis=2)
>>> pt.imshow(imgBGR1, pnum=(1, 3, 1))
>>> pt.imshow(diffMag / diffMag.max(), pnum=(1, 3, 2))
>>> pt.imshow(imgBGR2, pnum=(1, 3, 3))
>>> ut.show_if_requested()
(2736, 3648, 3)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> url = 'http://www.sherv.net/cm/emo/funny/2/big-dancing-banana-smiley-emoticon.gif'
>>> img_fpath = ut.grab_file_url(url)
>>> delete_if_corrupted = False
>>> grayscale = False
>>> imgBGR = imread(img_fpath, grayscale=grayscale)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgBGR)
>>> ut.show_if_requested()










	
vtool.image.imread_remote_s3(img_fpath, **kwargs)

	




	
vtool.image.imread_remote_url(img_url, **kwargs)

	




	
vtool.image.imwrite(img_fpath, imgBGR, fallback=False)

	References

http://docs.opencv.org/modules/highgui/doc/reading_and_writing_images_and_video.html


	Parameters

	
	img_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – file path string


	imgBGR (ndarray[uint8_t, ndim=2]) – image data in opencv format (blue, green, red)


	fallback (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)









	CommandLine:

	python -m vtool.image –exec-imwrite





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> import utool as ut
>>> img_fpath1 = ut.grab_test_imgpath('zebra.png')
>>> imgBGR = vt.imread(img_fpath1)
>>> img_dpath = ub.ensure_app_cache_dir('vtool', 'testwrite')
>>> img_fpath2 = ut.unixjoin(img_dpath, 'zebra.png')
>>> fallback = False
>>> imwrite(img_fpath2, imgBGR, fallback=fallback)
>>> imgBGR2 = vt.imread(img_fpath2)
>>> assert np.all(imgBGR2 == imgBGR)










	
vtool.image.imwrite_fallback(img_fpath, imgBGR)

	




	
vtool.image.infer_vert(img1, img2, vert)

	which is the better stack dimension






	
vtool.image.make_channels_comparable(img1, img2)

	Broadcasts image arrays so they can have elementwise operations applied


	CommandLine:

	python -m vtool.image make_channels_comparable





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> wh_basis = [(5, 5), (3, 5), (5, 3), (1, 1), (1, 3), (3, 1)]
>>> for w, h in wh_basis:
>>>     shape_basis = [(w, h), (w, h, 1), (w, h, 3)]
>>>     # Test all permutations of shap inputs
>>>     for shape1, shape2 in ut.product(shape_basis, shape_basis):
>>>         print('*    input shapes: %r, %r' % (shape1, shape2))
>>>         img1 = np.empty(shape1)
>>>         img2 = np.empty(shape2)
>>>         img1, img2 = make_channels_comparable(img1, img2)
>>>         print('... output shapes: %r, %r' % (img1.shape, img2.shape))
>>>         elem = (img1 + img2)
>>>         print('... elem(+) shape: %r' % (elem.shape,))
>>>         assert elem.size == img1.size, 'outputs should have same size'
>>>         assert img1.size == img2.size, 'new imgs should have same size'
>>>         print('--------')










	
vtool.image.make_white_transparent(imgBGR)

	
	Parameters

	imgBGR (ndarray[uint8_t, ndim=2]) – image data (blue, green, red)



	Returns

	imgBGRA



	Return type

	ndarray






	CommandLine:

	python -m vtool.image make_white_transparent –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> imgBGR = imread(ut.get_argval('--fpath', type_=str))
>>> imgBGRA = make_white_transparent(imgBGR)
>>> result = ('imgBGRA = %s' % (ub.repr2(imgBGRA),))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> ut.show_if_requested()










	
vtool.image.montage(img_list, dsize, rng=<module 'numpy.random' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/random/__init__.py'>, method='random', return_debug=False)

	Creates a montage / collage from a set of images


	CommandLine:

	python -m vtool.image –exec-montage:0 –show
python -m vtool.image –exec-montage:1





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.image import *  # NOQA
>>> img_list0 = testdata_imglist()
>>> img_list1 = [resize_to_maxdims(img, (256, 256)) for img in img_list0]
>>> num = 4
>>> img_list = list(ub.flatten([img_list1] * num))
>>> dsize = (700, 700)
>>> rng = np.random.RandomState(42)
>>> method = 'unused'
>>> #method = 'random'
>>> dst, debug_info = montage(img_list, dsize, rng, method=method,
>>>                           return_debug=True)
>>> place_img = debug_info.get('place_img_', np.ones((2, 2)))
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(dst, pnum=(1, 2, 1))
>>> pt.imshow(place_img / place_img.max(), pnum=(1, 2, 2))
>>> ut.show_if_requested()





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> import wbia
>>> import random
>>> from os.path import join, expanduser, abspath
>>> from vtool.image import *  # NOQA
>>> ibs = wbia.opendb('GZC')
>>> gid_list0 = ibs.get_valid_gids()
>>> img_list = []
>>> for i in range(6000):
>>>     print(i)
>>>     try:
>>>         gid = random.choice(gid_list0)
>>>         image = ibs.get_images(gid)
>>>         image = resize_to_maxdims(image, (512, 512))
>>>         img_list.append(image)
>>>     except Exception:
>>>         pass
>>> dsize = (19200, 10800)
>>> rng = np.random.RandomState(42)
>>> dst = montage(img_list, dsize, rng)
>>> filepath = abspath(expanduser(join('~', 'Desktop', 'montage.jpg')))
>>> print('Writing to: %r' % (filepath, ))
>>> imwrite(filepath, dst)










	
vtool.image.open_image_size(image_fpath)

	Gets image size from an image on disk


	Parameters

	image_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – 



	Returns

	size (width, height)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.image –test-open_image_size



	Doctest:

	>>> from vtool.image import *  # NOQA
>>> image_fpath = ut.grab_test_imgpath('patsy.jpg')
>>> size = open_image_size(image_fpath)
>>> result = ('size = %s' % (str(size),))
>>> print(result)
size = (800, 441)







	Ignore:

	>>> # Confirm that Image.open is a lazy load
>>> import vtool as vt
>>> import utool as ut
>>> import timeit
>>> setup = ut.codeblock(
>>>     '''
>>>     from PIL import Image
>>>     import utool as ut
>>>     import vtool as vt
>>>     image_fpath = ut.grab_test_imgpath('patsy.jpg')
>>>     '''
>>> )
>>> t1 = timeit.timeit('Image.open(image_fpath)', setup, number=100)
>>> t2 = timeit.timeit('Image.open(image_fpath).size', setup, number=100)
>>> t3 = timeit.timeit('vt.open_image_size(image_fpath)', setup, number=100)
>>> t4 = timeit.timeit('vt.imread(image_fpath).shape', setup, number=100)
>>> t5 = timeit.timeit('Image.open(image_fpath).getdata()', setup, number=100)
>>> print('t1 = %r' % (t1,))
>>> print('t2 = %r' % (t2,))
>>> print('t3 = %r' % (t3,))
>>> print('t4 = %r' % (t4,))
>>> print('t5 = %r' % (t5,))
>>> assert t2 < t5
>>> assert t3 < t4














	
vtool.image.pad_image(imgBGR, pad_, value=0, borderType=0)

	




	
vtool.image.pad_image_ondisk(img_fpath, pad_, out_fpath=None, value=0, borderType=0, **kwargs)

	
	Returns

	out_fpath -  file path string



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]






	CommandLine:

	python -m vtool.image pad_image_ondisk





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_fpath = ut.get_argval('--fpath', type_=str)
>>> pad_ = '?'
>>> out_fpath = None
>>> value = 0
>>> borderType = 0
>>> out_fpath = pad_image_ondisk(img_fpath, pad_, out_fpath, value, borderType)
>>> result = ('out_fpath = %s' % (ub.repr2(out_fpath),))
>>> print(result)










	
vtool.image.padded_resize(img, target_size=(64, 64), interpolation=None)

	makes the image resize to the target size and pads the rest of the area with a fill value


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	target_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 









	CommandLine:

	python -m vtool.image –test-padded_resize –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> imgA = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> imgB = vt.imread(ut.grab_test_imgpath('ada.jpg'))
>>> imgC = vt.imread(ut.grab_test_imgpath('carl.jpg'), grayscale=True)
>>> #target_size = (64, 64)
>>> target_size = (1024, 1024)
>>> img3_list = [padded_resize(img, target_size) for img in [imgA, imgB, imgC]]
>>> # verify results
>>> assert ut.allsame([vt.get_size(img3) for img3 in img3_list])
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pnum_ = pt.make_pnum_nextgen(1, 3)
>>> pt.imshow(img3_list[0], pnum=pnum_())
>>> pt.imshow(img3_list[1], pnum=pnum_())
>>> pt.imshow(img3_list[2], pnum=pnum_())
>>> ut.show_if_requested()










	
vtool.image.perlin_noise(size, scale=32.0, rng=<module 'numpy.random' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/random/__init__.py'>)

	References

http://www.siafoo.net/snippet/229


	CommandLine:

	python -m vtool.image perlin_noise –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> #size = (64, 64)
>>> size = (256, 256)
>>> #scale = 32.0
>>> scale = 64.0
>>> img = perlin_noise(size, scale)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img, pnum=(1, 1, 1))
>>> ut.show_if_requested()










	
vtool.image.rectify_to_float01(img, dtype=<class 'numpy.float32'>)

	Ensure that an image is encoded using a float properly






	
vtool.image.rectify_to_square(img, extreme='max')

	




	
vtool.image.rectify_to_uint8(img)

	Ensure that an image is encoded in uint8 properly






	
vtool.image.resize(img, dsize, interpolation=None)

	




	
vtool.image.resize_image_by_scale(img, scale, interpolation=None)

	




	
vtool.image.resize_mask(mask, chip, interpolation=None)

	




	
vtool.image.resize_thumb(img, max_dsize=(64, 64), interpolation=None)

	Resize an image such that its max width or height is:


	CommandLine:

	python -m vtool.image –test-resize_thumb –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> max_dsize = (64, 64)
>>> # execute function
>>> img2 = resize_thumb(img, max_dsize)
>>> print('img.shape = %r' % (img.shape,))
>>> print('img2.shape = %r' % (img2.shape,))
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img2)
>>> ut.show_if_requested()










	
vtool.image.resize_to_maxdims(img, max_dsize=(64, 64), interpolation=None)

	
	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	max_dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	interpolation (long) – 









	CommandLine:

	python -m vtool.image –test-resize_to_maxdims –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> max_dsize = (1024, 1024)
>>> img2 = resize_to_maxdims(img, max_dsize)
>>> print('img.shape = %r' % (img.shape,))
>>> print('img2.shape = %r' % (img2.shape,))
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img2)
>>> ut.show_if_requested()










	
vtool.image.resize_to_maxdims_ondisk(img_fpath, max_dsize, out_fpath=None)

	
	Parameters

	
	img_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – file path string


	max_dsize – 


	out_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – file path string(default = None)









	CommandLine:

	python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormA.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormB.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormC.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormD.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormE.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormF.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormG.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormH.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormI.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormJ.png –dsize=417,None





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_fpath = ut.get_argval('--fpath')
>>> max_dsize = ut.get_argval('--dsize', type_=list)
>>> out_fpath = None
>>> resize_to_maxdims_ondisk(img_fpath, max_dsize, out_fpath)










	
vtool.image.resized_clamped_thumb_dims(img_size, max_dsize)

	




	
vtool.image.resized_dims_and_ratio(img_size, max_dsize)

	returns resized dimensions to get img_size to fit into max_dsize


	FIXME:

	Should specifying a None force the use of the original dim?






	Parameters

	
	img_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	max_dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 






	Returns

	(dsize, ratio)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.image resized_dims_and_ratio –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_size = (200, 100)
>>> max_dsize = (150, 150)
>>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
>>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
>>> print(result)
(dsize, ratio) = ((150, 75), 0.75)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_size = (200, 100)
>>> max_dsize = (5000, 1000)
>>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
>>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
>>> print(result)
(dsize, ratio) = ((2000, 1000), 10.0)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_size = (200, 100)
>>> max_dsize = (5000, None)
>>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
>>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
>>> print(result)
(dsize, ratio) = ((200, 100), 1.0)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_size = (200, 100)
>>> max_dsize = (None, None)
>>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
>>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
>>> print(result)
(dsize, ratio) = ((200, 100), 1.0)










	
vtool.image.rotate_image(img, theta, border_mode=None, interpolation=None, dsize=None)

	Rotates an image around its center


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	theta – 









	CommandLine:

	python -m vtool.image –test-rotate_image





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img = vt.get_test_patch('star2')
>>> theta = TAU / 16.0
>>> # execute function
>>> imgR = rotate_image(img, theta)
>>> if ut.get_argflag('--show') or ut.inIPython():
>>>     import wbia.plottool as pt
>>>     pt.imshow(img  * 255,  pnum=(1, 2, 1))
>>>     pt.imshow(imgR * 255, pnum=(1, 2, 2))
>>>     pt.show_if_requested()










	
vtool.image.rotate_image_ondisk(img_fpath, theta, out_fpath=None, **kwargs)

	Rotates an image on disk


	Parameters

	
	img_fpath – 


	theta – 


	out_fpath (None [https://docs.python.org/3/library/constants.html#None]) – 









	CommandLine:

	python -m vtool.image –test-rotate_image_ondisk





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> # build test data
>>> img_fpath = ut.grab_test_imgpath('star.png')
>>> theta = TAU * 3 / 8
>>> # execute function
>>> out_fpath = None
>>> out_fpath_ = rotate_image_ondisk(img_fpath, theta, out_fpath)
>>> print(out_fpath_)
>>> if ut.get_argflag('--show') or ut.inIPython():
>>>     import wbia.plottool as pt
>>>     pt.imshow(out_fpath_,  pnum=(1, 1, 1))
>>>     pt.show_if_requested()










	
vtool.image.shear(img, x_shear, y_shear, dsize=None, **kwargs)

	
	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	x_shear – 


	y_shear – 


	dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – width, height









	CommandLine:

	python -m vtool.image –test-shear –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> x_shear = 0.05
>>> y_shear = -0.05
>>> dsize = None
>>> imgSh = shear(img, x_shear, y_shear, dsize)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgSh)
>>> ut.show_if_requested()










	
vtool.image.stack_image_list(img_list, return_offset=False, return_sf=False, return_info=False, **kwargs)

	
	CommandLine:

	python -m vtool.image –test-stack_image_list –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img_list = testdata_imglist()
>>> vert = False
>>> return_offset = True
>>> modifysize = True
>>> return_sf=True
>>> kwargs = dict(modifysize=modifysize, vert=vert, use_larger=False)
>>> # execute function
>>> imgB, offset_list, sf_list = stack_image_list(img_list, return_offset=return_offset, return_sf=return_sf, **kwargs)
>>> # verify results
>>> result = ub.repr2(np.array(offset_list).T, precision=2, with_dtype=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> wh_list = np.array([vt.get_size(img) for img in img_list])
>>> wh_list_ = wh_list * sf_list
>>> for offset, wh, color in zip(offset_list, wh_list_, pt.distinct_colors(len(offset_list))):
...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
>>> pt.show_if_requested()
>>> #wh1 = img1.shape[0:2][::-1]
>>> #wh2 = img2.shape[0:2][::-1]
>>> #pt.draw_bbox((0, 0) + wh1, bbox_color=(1, 0, 0))
>>> #pt.draw_bbox((woff, hoff) + wh2, bbox_color=(0, 1, 0))
np.array([[   0.  ,   76.96,  141.08,  181.87,  246.  ],
          [   0.  ,    0.  ,    0.  ,    0.  ,    0.  ]], dtype=np.float64)










	
vtool.image.stack_image_list_special(img1, img_list, num=1, vert=True, use_larger=True, initial_sf=None, interpolation=None)

	# TODO: add initial scale down factor?


	CommandLine:

	python -m vtool.image –test-stack_image_list_special –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_list_ = testdata_imglist()
>>> img1 = img_list_[0]
>>> img_list = img_list_[1:]
>>> vert = True
>>> return_offset = True
>>> use_larger = False
>>> num_bot = 1
>>> initial_sf = None
>>> initial_sf = .5
>>> imgB, offset_list, sf_list = stack_image_list_special(img1, img_list, num_bot, vert, use_larger, initial_sf)
>>> # xdoctest: +REQUIRES(--show)
>>> wh_list = np.array([vt.get_size(img1)] + list(map(vt.get_size, img_list)))
>>> wh_list_ = wh_list * sf_list
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> print('imgB.shape = %r' % (imgB.shape,))
>>> for offset, wh, color in zip(offset_list, wh_list_, pt.distinct_colors(len(offset_list))):
...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
>>> ut.show_if_requested()










	
vtool.image.stack_image_recurse(img_list1, img_list2=None, vert=True, modifysize=False, return_offsets=False, interpolation=None)

	TODO: return offsets as well


	Parameters

	
	img_list1 (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	img_list2 (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	vert (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	None



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –test-stack_image_recurse –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img1 = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> img2 = vt.imread(ut.grab_test_imgpath('astro.png'))
>>> img3 = vt.imread(ut.grab_test_imgpath('ada.jpg'))
>>> img4 = vt.imread(ut.grab_test_imgpath('jeff.png'))
>>> img5 = vt.imread(ut.grab_test_imgpath('star.png'))
>>> img_list1 = [img1, img2, img3, img4, img5]
>>> img_list2 = None
>>> vert = True
>>> # execute function
>>> imgB = stack_image_recurse(img_list1, img_list2, vert)
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> imshow(imgB)
>>> #wh1 = img1.shape[0:2][::-1]
>>> #wh2 = img2.shape[0:2][::-1]
>>> #pt.draw_bbox((0, 0) + wh1, bbox_color=(1, 0, 0))
>>> #pt.draw_bbox((woff, hoff) + wh2, bbox_color=(0, 1, 0))
>>> pt.show_if_requested()










	
vtool.image.stack_images(img1, img2, vert=None, modifysize=False, return_sf=False, use_larger=True, interpolation=None, white_background=False, overlap=0)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data









	CommandLine:

	python -m vtool.image –test-stack_images –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img1 = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> img2 = vt.imread(ut.grab_test_imgpath('astro.png'))
>>> vert = True
>>> modifysize = False
>>> # execute function
>>> return_sf = True
>>> #(imgB, woff, hoff) = stack_images(img1, img2, vert, modifysize, return_sf=return_sf)
>>> overlap = 100
>>> imgB, offset2, sf_tup = stack_images(img1, img2, vert, modifysize,
>>>                                      return_sf=return_sf,
>>>                                      overlap=overlap)
>>> woff, hoff = offset2
>>> # verify results
>>> result = str((imgB.shape, woff, hoff))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> wh1 = np.multiply(vt.get_size(img1), sf_tup[0])
>>> wh2 = np.multiply(vt.get_size(img2), sf_tup[1])
>>> pt.draw_bbox((0, 0, wh1[0], wh1[1]), bbox_color=(1, 0, 0))
>>> pt.draw_bbox((woff[1], hoff[1], wh2[0], wh2[0]), bbox_color=(0, 1, 0))
>>> pt.show_if_requested()
((662, 512, 3), (0.0, 0.0), (0, 150))










	
vtool.image.stack_multi_images(img1, img2, offset_list1, sf_list1, offset_list2, sf_list2, vert=True, use_larger=False, modifysize=True, interpolation=None)

	combines images that are already stacked






	
vtool.image.stack_multi_images2(multiimg_list, offsets_list, sfs_list, vert=True, modifysize=True)

	
	Parameters

	
	multiimg_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	offset_lists – 


	sfs_list – 


	vert (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	(stacked_img, stacked_img, stacked_sfs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.image –test-stack_multi_images2 –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_list = testdata_imglist()
>>> img_stack1, offset_list1, sf_list1 = stack_image_list(img_list[::-1], vert=True, return_info=True, modifysize=True)
>>> img_stack2, offset_list2, sf_list2 = stack_image_list(img_list, vert=True, return_info=True, modifysize=True)
>>> img_stack3, offset_list3, sf_list3 = stack_image_list(img_list, vert=True, return_info=True, modifysize=False)
>>> multiimg_list = [img_stack1, img_stack2, img_stack3]
>>> offsets_list  = [offset_list1, offset_list2, offset_list3]
>>> sfs_list      = [sf_list1, sf_list2, sf_list3]
>>> vert = False
>>> tup = stack_multi_images2(multiimg_list, offsets_list, sfs_list, vert)
>>> (stacked_img, stacked_offsets, stacked_sfs) = tup
>>> result = ut.remove_doublspaces(ub.repr2(np.array(stacked_offsets).T, precision=2, with_dtype=True, linewidth=10000)).replace(' ,', ',')
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(stacked_img)
>>> wh_list = np.array([vt.get_size(img) for img in img_list[::-1] + img_list + img_list])
>>> wh_list_ = wh_list * stacked_sfs
>>> for offset, wh, color in zip(stacked_offsets, wh_list_, pt.distinct_colors(len(stacked_offsets))):
...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
>>> ut.show_if_requested()
np.array([[ 0., 0., 0., 0., 0., 512., 512., 512., 512., 512., 1024., 1024., 1024., 1024., 1024. ],
 [ 0., 512.12, 1024.25, 1827., 2339., 0., 427., 939., 1742., 2254., 0., 373.18, 1137.45, 2073.38, 2670.47]], dtype=np.float64)










	
vtool.image.stack_square_images(img_list, return_info=False, **kwargs)

	
	Parameters

	img_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 



	Returns

	



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –test-stack_square_images





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_list = '?'
>>> result = stack_square_images(img_list)
>>> print(result)










	
vtool.image.subpixel_values(img, pts)

	References

stackoverflow.com/uestions/12729228/simple-efficient-binlinear-interpolation-of-images-in-numpy-and-python


	SeeAlso:

	cv2.getRectSubPix(image, patchSize, center[, patch[, patchType]])










	
vtool.image.testdata_imglist()

	




	
vtool.image.warpAffine(img, Aff, dsize, assume_float01=True)

	dsize = (width, height) of return image


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	Aff (ndarray) – affine matrix


	dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – width, height






	Returns

	warped_img



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –test-warpAffine –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> Aff = vt.rotation_mat3x3(TAU / 8)
>>> dsize = vt.get_size(img)
>>> warped_img = warpAffine(img, Aff, dsize)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(warped_img)
>>> ut.show_if_requested()






	Ignore:

	>>> import skimage.transform
>>> %timeit cv2.warpAffine(img, Aff[0:2], tuple(dsize), **CV2_WARP_KWARGS)
>>> 100 loops, best of 3: 7.95 ms per loop
>>> skimage.transform.AffineTransform
>>> tf = skimage.transform.AffineTransform(rotation=TAU / 8)
>>> Aff_ = tf.params
>>> out = skimage.transform._warps_cy._warp_fast(img[:, :, 0], Aff_, output_shape=dsize, mode='constant', order=1)
>>> %timeit skimage.transform._warps_cy._warp_fast(img[:, :, 0], Aff_, output_shape=dsize, mode='constant', order=1)
>>> 100 loops, best of 3: 5.74 ms per loop
>>> %timeit cv2.warpAffine(img[:, :, 0], Aff[0:2], tuple(dsize), **CV2_WARP_KWARGS)
>>> 100 loops, best of 3: 5.13 ms per loop
>>> CONCLUSION, cv2 transforms are better














	
vtool.image.warpHomog(img, Homog, dsize, assume_float01=True)

	dsize = (width, height) of return image

Example

>>> img = np.random.rand(224, 224)
>>> Homog = np.random.rand(3, 3)
>>> dsize = (128, 128)
>>> warped_img = warpHomog(img, Homog, dsize)











vtool.image_filters module


	
class vtool.image_filters.IntensityPreproc

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Prefered over old methods


	CommandLine:

	python -m vtool.image_filters IntensityPreproc –show



	Doctest:

	>>> from vtool.image_filters import *
>>> import vtool as vt
>>> import utool as ut
>>> chipBGR = vt.imread(ut.grab_file_url('http://i.imgur.com/qVWQaex.jpg'))
>>> filter_list = [
>>>     ('medianblur', {}),
>>>     ('adapteq', {}),
>>> ]
>>> self = IntensityPreproc()
>>> chipBGR2 = self.preprocess(chipBGR, filter_list)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(chipBGR, pnum=(1, 2, 1), fnum=1)
>>> pt.imshow(chipBGR2, pnum=(1, 2, 2), fnum=1)
>>> ut.show_if_requested()










	
adapteq(intensity, tileGridSize=(8, 8), clipLimit=2.0)

	




	
histeq(intensity)

	Histogram equalization of a grayscale image.






	
medianblur(intensity, noise_thresh=50, ksize1=3, ksize2=5)

	




	
preprocess(chipBGR, filter_list)

	filter_list is a list of (name, config) tuples for preforming filter ops










	
vtool.image_filters.adapteq_fn(chipBGR)

	adaptive histogram equalization with CLAHE

Example

>>> from vtool.image_filters import *
>>> import vtool as vt
>>> import utool as ut
>>> chipBGR = vt.imread(ut.grab_file_url('http://i.imgur.com/qVWQaex.jpg'))
>>> chip2 = adapteq_fn(chipBGR)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(chipBGR, pnum=(1, 2, 1), fnum=1)
>>> pt.imshow(chip2, pnum=(1, 2, 2), fnum=1)
>>> ut.show_if_requested()










	
vtool.image_filters.clean_mask(mask, num_dilate=3, num_erode=3, window_frac=0.025)

	Clean the mask
(num_erode, num_dilate) = (1, 1)
(w, h) = (10, 10)






	
vtool.image_filters.grabcut_fn(chipBGR)

	naively segments a chip






	
vtool.image_filters.histeq_fn(chipBGR)

	Histogram equalization of a grayscale image.






	
vtool.image_filters.manta_matcher_filters(chipBGR)

	References

http://onlinelibrary.wiley.com/doi/10.1002/ece3.587/full


	Ignore:

	>>> from wbia.core_annots import *  # NOQA
>>> import utool as ut
>>> import wbia
>>> ibs = wbia.opendb('Mantas')
>>> chipBGR = vt.imread(ut.grab_file_url('http://i.imgur.com/qVWQaex.jpg'))














	
vtool.image_filters.medianfilter_fn(chipBGR)

	median filtering

Example

>>> from vtool.image_filters import *
>>> import vtool as vt
>>> import utool as ut
>>> chipBGR = vt.imread(ut.grab_file_url('http://i.imgur.com/qVWQaex.jpg'))
>>> chip2 = adapteq_fn(chipBGR)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(chipBGR, pnum=(1, 2, 1), fnum=1)
>>> pt.imshow(chip2, pnum=(1, 2, 2), fnum=1)
>>> ut.show_if_requested()











vtool.image_shared module


	
vtool.image_shared.open_pil_image(image_fpath)

	




	
vtool.image_shared.print_image_checks(img_fpath)

	





vtool.inspect_matches module


	
class vtool.inspect_matches.MatchInspector

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	A widget that contains

	
	a viewport that displays an annotation pair with matches overlayed.


	a control panel for tuning matching parameters


	a text area displaying information about the match vector






	CommandLine:

	python -m vtool.inspect_matches MatchInspector:0 –show
python -m vtool.inspect_matches MatchInspector:1 –show

python -m vtool.inspect_matches MatchInspector:1 –db GZ_Master1 –aids=1041,1045 –show





Example

>>> # SCRIPT
>>> from vtool.inspect_matches import *  # NOQA
>>> import vtool as vt
>>> gt.ensure_qapp()
>>> ut.qtensure()
>>> annot1 = lazy_test_annot('easy1.png')
>>> annot2 = lazy_test_annot('easy2.png')
>>> match = vt.PairwiseMatch(annot1, annot2)
>>> self = MatchInspector(match=match)
>>> self.show()
>>> # xdoctest: +REQUIRES(--show)
>>> #self.update()
>>> gt.qtapp_loop(qwin=self, freq=10)





Example

>>> # SCRIPT
>>> from vtool.inspect_matches import *  # NOQA
>>> import vtool as vt
>>> import wbia
>>> gt.ensure_qapp()
>>> ut.qtensure()
>>> ibs = wbia.opendb(defaultdb='PZ_MTEST')
>>> aids = ub.argval('--aids', default=[1, 2])
>>> print('aids = %r' % (aids,))
>>> annots = ibs.annots(aids)
>>> annot1 = annots[0]._make_lazy_dict()
>>> annot2 = annots[1]._make_lazy_dict()
>>> cfgdict = MatchDisplayConfig().asdict()
>>> cfgdict = ut.argparse_dict(cfgdict)
>>> match = vt.PairwiseMatch(annot1, annot2)
>>> self = MatchInspector(match=match, cfgdict=cfgdict)
>>> self.show()
>>> # xdoctest: +REQUIRES(--show)
>>> #self.update()
>>> gt.qtapp_loop(qwin=self, freq=10)






	
closeEvent(event)

	




	
draw_pair()

	




	
draw_vsone()

	




	
embed()

	




	
execContextMenu(qpoint)

	




	
execute_vsone()

	




	
first_show(state=None)

	




	
initialize(match=None, on_context=None, autoupdate=True, info_text=None, cfgdict=None)

	




	
on_cfg_changed(*args)

	




	
on_chip_cfg_changed(*args)

	




	
on_feat_cfg_changed(*args)

	




	
screenshot()

	




	
set_match(match=None, on_context=None, info_text=None)

	




	
showEvent(event)

	




	
update(state=None)

	








	
vtool.inspect_matches.lazy_test_annot(key)

	




	
vtool.inspect_matches.make_match_interaction(matches, metadata, type_='RAT+SV', **kwargs)

	




	
vtool.inspect_matches.show_matching_dict(matches, metadata, *args, **kwargs)

	





vtool.keypoint module

Keypoints are stored in the invA format by default.
Unfortunately many places in the code reference this as A instead of invA
because I was confused when I first started writing this.

to rectify this I am changing terminology.


	Variables:

	
	invVmaps from ucircle onto an ellipse (perdoch.invA)

	V : maps from ellipse to ucircle      (perdoch.A)
Z : the conic matrix                  (perdoch.E)







	Representation:

	
	kpts (ndarray)[x, y, iv11, iv21, iv22, ori]

	a flat on disk representation of the keypoint



	invV (ndarray):

	[(iv11, iv12, x),
(iv21, iv22, y),
(   0,    0, 1),]
a more conceptually useful representation mapp;ing a
unit circle onto an ellipse (without any rotation)



	invVR (ndarray):

	[(iv11, iv12, x),
(iv21, iv22, y),
(   0,    0, 1),].dot(R)
same as invV but it is rotated before warping a unit circle
into an ellipse.







	Ignore:

	>>> # DISABLE_DOCTEST
>>> # xdoctest: +SKIP
>>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
>>> from vtool.patch import *  # NOQA
>>> import sympy
>>> from sympy.abc import theta
>>> ori = theta
>>> x, y, iv11, iv21, iv22, patch_size = sympy.symbols('x y iv11 iv21 iv22 S')
>>> sx, sy, w1, w2, tx, ty = sympy.symbols('sx, sy, w1, w2, tx, ty')
>>> kpts = np.array([[x, y, iv11, iv21, iv22, ori]])
>>> kp = ktool.get_invV_mats(kpts, with_trans=True)[0]
>>> invV = sympy.Matrix(kp)
>>> V = invV.inv()
>>> #
>>> print(ub.hzcat('invV = %s' % (repr(invV), )))
>>> invV = sympy.Matrix([
>>>        [iv11,  0.0,   x],
>>>        [iv21, iv22,   y],
>>>        [ 0.0,  0.0, 1.0]])
>>> R = vt.sympy_mat(vt.rotation_mat3x3(theta, sin=sympy.sin, cos=sympy.cos))
>>> invVR = invV.multiply(R)
>>> trans = sympy.Matrix([
>>>        [  1,  0.0,   x],
>>>        [  0,    1,   y],
>>>        [ 0.0,  0.0, 1.0]])
>>> #
>>> Hypoth = sympy.Matrix([
>>>        [    sx,    w1,   tx],
>>>        [    w2,    sy,   ty],
>>>        [     0,     0,    1],
>>>        ])
>>> #
>>> xyz = sympy.Matrix([[x], [y], [1]])
>>> #
>>> invV_2x2 = invV[0:2, 0:2]
>>> Hypoth_2x2 = Hypoth[0:2, 0:2]
>>> #
>>> invV_t = sympy.simplify(Hypoth.multiply(invV))
>>> xyz_t = sympy.simplify(Hypoth.multiply(xyz))
>>> invV_2x2_t = Hypoth_2x2.multiply(invV_2x2)
>>> print('\n----')
>>> vt.evalprint('invV_t')
>>> vt.evalprint('xyz_t')
>>> vt.evalprint('invV_2x2_t')
>>> print('-----')
>>> #
>>> print('\n--- CHECKING 3x3 ---')
>>> vt.check_expr_eq(invV_t[:, 2], xyz_t)
>>> print('\n--- CHECKING 2x2 ---')
>>> vt.check_expr_eq(invV_t[0:2, 0:2], invV_2x2_t)
>>> #
>>> # CHeck with rotation component as well (probably ok)
>>> invVR_2x2 = invVR[0:2, 0:2]
>>> invVR_t = sympy.simplify(Hypoth.multiply(invVR))
>>> invVR_2x2_t = sympy.simplify(Hypoth_2x2.multiply(invVR_2x2))
>>> print('\n----')
>>> vt.evalprint('invVR_t')
>>> print('\n----')
>>> vt.evalprint('invVR_2x2_t')
>>> print('-----')
>>> #
>>> print('\n--- CHECKING ROTATION + TRANSLATION 3x3 ---')
>>> vt.check_expr_eq(invVR_t[:, 2], xyz_t)
>>> print('\n--- CHECKING ROTATION 2x2 ---')
>>> vt.check_expr_eq(invVR_t[0:2, 0:2], invVR_2x2_t)
>>> ####
>>> ####
>>> ####
>>> # Checking orientation property
>>> [[ivr11, ivr12, ivr13], [ivr21, ivr22, ivr23], [ivr31, ivr32, ivr33],] = invVR.tolist()
>>> ori = sympy.atan2(ivr12, ivr11)  # outputs from -TAU/2 to TAU/2
>>> z = ori.subs(dict(iv11=1, theta=1))
>>> sympy.trigsimp(sympy.simplify(sympy.trigsimp(z)))
>>> #_oris = np.arctan2(_iv12s, _iv11s)  # outputs from -TAU/2 to TAU/2
>>> # xdoctest: +SKIP
>>> # OLD STUFF
>>> #
>>> print(ub.hzcat('V = %s' % (repr(V), )))
V = Matrix([
    [          1/iv11,     0,                -1.0*x/iv11],
    [-iv21/(iv11*iv22), 1/iv22, -1.0*(y - iv21*x/iv11)/iv22],
    [               0,     0,                        1.0]])
>>> print(ub.hzcat('V = %s' % (repr(sympy.simplify(invV.inv())), )))
V = Matrix([
    [          1/iv11,     0,                       -1.0*x/iv11],
    [-iv21/(iv11*iv22), 1/iv22, 1.0*(-iv11*y + iv21*x)/(iv11*iv22)],
    [               0,     0,                               1.0]])







	Efficiency Notes:

	single index indexing is very fast

slicing seems to be very fast.

fancy indexing with __getitem__ is very slow
using np.take is a better idea, but its a bit harder
to use with multidimensional arrays (nope use axis=x)






	
vtool.keypoint.augment_2x2_with_translation(kpts, _mat2x2)

	helper function to augment shape matrix with a translation component.






	
vtool.keypoint.cast_split(kpts, dtype=<class 'numpy.float32'>)

	breakup keypoints into location, shape, and orientation






	
vtool.keypoint.convert_kptsZ_to_kpts(kpts_Z)

	Convert keypoints in Z format to invV format






	
vtool.keypoint.decompose_Z_to_RV_mats2x2(Z_mats2x2)

	A, B, C = [0.016682, 0.001693, 0.014927]
# A, B, C = [0.010141, -1.1e-05, 0.02863]
Z = np.array([[A, B], [B, C]])

A, B, C = 0.010141, -1.1e-05, 0.02863


	Ignore:

	>>> # Working on figuring relationship between us and VGG
>>> A, B, _, C = Z_mats2x2[0].ravel()
>>> X, Y = 0, 0
>>> theta = np.linspace(0, np.pi * 2)
>>> circle_xy = np.vstack([np.cos(theta), np.sin(theta)])
>>> invV = invV_mats[0, 0:2, 0:2]
>>> x, y = invV.dot(circle_xy)
>>> V = np.linalg.inv(invV)
>>> E = V.T.dot(V)
>>> [[A, B], [_, C]] = E
>>> [[A_, B_], [_, C_]] = E
>>> print(A*(x-X) ** 2 + 2*B*(x-X)*(y-Y) + C*(y-Y) ** 2)
>>>
>>> Z_mats2x2 = np.array([
>>>     [[ .016682, .001693],
>>>     [ .001693, .014927]],
>>>     [[ .01662, .001693],
>>>     [ .001693, .014927]],
>>>     [[ .016682, .00193],
>>>     [ .00193, .01492]],
>>>     ])
>>>
>>> import scipy.linalg
>>> %timeit np.array([scipy.linalg.sqrtm(Z) for Z in Z_mats2x2])
>>> %timeit decompose_Z_to_VR_mats2x2(Z_mats2x2)














	
vtool.keypoint.decompose_Z_to_V_2x2(Z_2x2)

	




	
vtool.keypoint.decompose_Z_to_invV_2x2(Z_2x2)

	




	
vtool.keypoint.decompose_Z_to_invV_mats2x2(Z_mats2x2)

	




	
vtool.keypoint.flatten_invV_mats_to_kpts(invV_mats)

	flattens invV matrices into kpts format






	
vtool.keypoint.get_RV_mats2x2(kpts)

	
	Returns

	sequence of matrices that transform an ellipse to unit circle



	Return type

	V_mats (ndarray)










	
vtool.keypoint.get_RV_mats_3x3(kpts)

	prefered over get_invV_mats


	Returns

	sequence of matrices that transform an ellipse to unit circle



	Return type

	V_mats (ndarray)










	
vtool.keypoint.get_V_mats(kpts, **kwargs)

	
	Returns

	sequence of matrices that transform an ellipse to unit circle



	Return type

	V_mats (ndarray)










	
vtool.keypoint.get_Z_mats(V_mats)

	transform into conic matrix Z
Z = (V.T).dot(V)


	Returns

	Z is a conic representation of an ellipse



	Return type

	Z_mats (ndarray)










	
vtool.keypoint.get_even_point_sample(kpts)

	gets even points sample along the boundary of the ellipse


	SeeAlso:

	pyhesaff.tests.test_ellipse





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()[0:2]
>>> ell_border_pts_list = get_even_point_sample(kpts)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_line_segments(ell_border_pts_list)
>>> pt.set_title('even sample points')
>>> pt.show_if_requested()










	
vtool.keypoint.get_grid_kpts(wh=(300, 300), wh_stride=None, scale=20, wh_num=None, dtype=<class 'numpy.float32'>, **kwargs)

	Returns a regular grid of keypoints


	Parameters

	
	wh (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (300, 300))


	wh_stride (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – stride of keypoints (defaults to (50, 50))


	scale (int [https://docs.python.org/3/library/functions.html#int]) – (default = 20)


	wh_num (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – desired number of keypoints in x and y direction.
(incompatible with stride).


	dtype (type [https://docs.python.org/3/library/functions.html#type]) – (default = <type ‘numpy.float32’>)






	Returns

	kpts -  keypoints



	Return type

	ndarray[float32_t, ndim=2]






	CommandLine:

	python -m vtool.keypoint get_grid_kpts –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> wh = (300, 300)
>>> wh_stride = None
>>> scale = 20
>>> wh_num = (3, 3)
>>> dtype = np.float32
>>> kpts = get_grid_kpts(wh, wh_num=wh_num, dtype=dtype)
>>> assert len(kpts) == np.prod(wh_num)
>>> result = ('kpts = %s' % (ub.repr2(kpts.shape),))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.show_kpts(kpts)
>>> pt.dark_background()
>>> ut.show_if_requested()










	
vtool.keypoint.get_invVR_mats2x2(kpts)

	Returns the keypoint shape+rotation matrix (from unit circle to ellipse)
Ignores translation component


	Parameters

	kpts (ndarray[float32_t, ndim=2][ndims=2]) – keypoints



	Returns

	invVR_mats



	Return type

	ndarray






	CommandLine:

	python -m vtool.keypoint –test-get_invVR_mats2x2





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([
...    [0, 0, 1, 2, 3, 0],
...    [0, 0, 1, 2, 3, TAU / 4.0],
... ])
>>> invVR_mats2x2 = get_invVR_mats2x2(kpts)
>>> result = kpts_repr(invVR_mats2x2)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.empty((0, 6))
>>> invVR_mats2x2 = get_invVR_mats2x2(kpts)
>>> assert invVR_mats2x2.shape == (0, 2, 2)










	
vtool.keypoint.get_invVR_mats3x3(kpts)

	NEWER FUNCTION

Returns full keypoint transform matricies from a unit circle to an
ellipse that has been rotated, scaled, skewed, and translated. Into
the image keypoint position.


	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints



	Returns

	invVR_mats



	Return type

	ndarray[float32_t, ndim=3]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([
...    [10, 20, 1, 2, 3, 0],
...    [30, 40, 1, 2, 3, TAU / 4.0],
... ])
>>> invVR_mats3x3 = get_invVR_mats3x3(kpts)
>>> # verify results
>>> result = kpts_repr(invVR_mats3x3)
>>> print(result)
array([[[ 1.,  0., 10.],
        [ 2.,  3., 20.],
        [ 0.,  0.,  1.]],
       [[ 0., -1., 30.],
        [ 3., -2., 40.],
        [ 0.,  0.,  1.]]])










	
vtool.keypoint.get_invVR_mats_oris(invVR_mats)

	extracts orientation from matrix encoding, this is a bit tricker
can use -arctan2 or (0, 0) and (0, 1), but then have to normalize

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> invVR_mats = np.random.rand(7, 2, 2).astype(np.float64)
>>> output = get_invVR_mats_oris(invVR_mats)
>>> result = ub.repr2(output, precision=2, with_dtype=True)










	
vtool.keypoint.get_invVR_mats_shape(invVR_mats)

	Extracts keypoint shape components

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
>>> output = get_invVR_mats_shape(invVR_mats)
>>> result = ut.hash_data(output)
>>> print(result)
pibujdiaimwcnmomserkcytyyikahjmp





References

TODO
(a.ravel()[(cols + (rows * a.shape[1]).reshape((-1,1))).ravel()]).reshape(rows.size, cols.size)
http://stackoverflow.com/questions/14386822/fast-numpy-fancy-indexing
# So, this doesn’t work
# Try this instead
http://docs.cython.org/src/userguide/memoryviews.html#memoryviews






	
vtool.keypoint.get_invVR_mats_sqrd_scale(invVR_mats)

	Returns the squared scale of the invVR keyponts

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> invVR_mats = np.random.rand(7, 3, 3).astype(np.float64)
>>> det_arr = get_invVR_mats_sqrd_scale(invVR_mats)
>>> result = ub.repr2(det_arr, precision=2, with_dtype=True)
>>> print(result)
np.array([-0.16, -0.09, -0.34, 0.59, -0.2 , 0.18, 0.06], dtype=np.float64)










	
vtool.keypoint.get_invVR_mats_xys(invVR_mats)

	extracts locations
extracts xys from matrix encoding, Its just the (0, 2), and (1, 2) components


	Parameters

	invVR_mats (ndarray) – list of matrices mapping ucircles to ellipses



	Returns

	the xy location



	Return type

	ndarray






	Ignore:

	>>> # DISABLE_DOCTEST
>>> import utool as ut
>>> setup = ut.codeblock(
...     '''
        import numpy as np
        np.random.seed(0)
        invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
        ''')
>>> stmt_list = ut.codeblock(
...     '''
        invVR_mats[:, 0:2, 2].T
        invVR_mats.T[2, 0:2]
        invVR_mats.T.take(2, axis=0).take([0, 1], axis=0)
        invVR_mats.T.take(2, axis=0)[0:2]
        '''
... ).split('\n')
>>> ut.util_dev.timeit_compare(stmt_list, setup, int(1E5))









Example

>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
>>> invVR_mats.T[2, 0:2]










	
vtool.keypoint.get_invV_mats(kpts, with_trans=False, with_ori=False, ashomog=False, ascontiguous=False)

	TODO: DEPRICATE. too many conditionals

packs keypoint shapes into affine invV matrixes
(default is just the 2x2 shape. But translation, orientation,
homogonous, and contiguous flags can be set.)

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([[10, 20, 1, 2, 3, 0]])
>>> with_trans=True
>>> with_ori=True
>>> ashomog=True
>>> ascontiguous=False
>>> innVR_mats = get_invV_mats(kpts, with_trans, with_ori, ashomog, ascontiguous)
>>> result = kpts_repr(innVR_mats)
>>> print(result)
array([[[ 1.,  0., 10.],
        [ 2.,  3., 20.],
        [ 0.,  0.,  1.]]])










	
vtool.keypoint.get_invV_mats2x2(kpts)

	Returns the keypoint shape (from unit circle to ellipse)
Ignores translation and rotation component


	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints



	Returns

	invV_mats



	Return type

	ndarray[float32_t, ndim=3]






	CommandLine:

	python -m vtool.keypoint –test-get_invV_mats2x2





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([
...    [0, 0, 1, 2, 3, 0],
...    [0, 0, 1, 2, 3, TAU / 4.0],
... ])
>>> invV_mats2x2 = get_invV_mats2x2(kpts)
>>> # verify results
>>> result = kpts_repr(invV_mats2x2)










	
vtool.keypoint.get_invV_mats3x3(kpts)

	NEWER FUNCTION

Returns full keypoint transform matricies from a unit circle to an
ellipse that has been scaled, skewed, and translated. Into
the image keypoint position.

DOES NOT INCLUDE ROTATION


	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints



	Returns

	invVR_mats -  keypoint shape and rotations (possibly translation)



	Return type

	ndarray[float32_t, ndim=3]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([
...    [0, 0, 1, 2, 3, 0],
...    [0, 0, 1, 2, 3, TAU / 4.0],
... ])
>>> invV_arrs3x3 = get_invV_mats3x3(kpts)
>>> # verify results
>>> result = kpts_repr(invV_arrs3x3)










	
vtool.keypoint.get_invVs(kpts)

	Keypoint shapes (oriented with the gravity vector)






	
vtool.keypoint.get_kpts_dlen_sqrd(kpts, outer=False)

	returns diagonal length squared of keypoint extent


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	outer (bool [https://docs.python.org/3/library/functions.html#bool]) – loose if False tight if True






	Returns

	dlen_sqrd



	Return type

	float [https://docs.python.org/3/library/functions.html#float]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> dlen_sqrd = get_kpts_dlen_sqrd(kpts)
>>> result = '%.2f' % dlen_sqrd
>>> print(result)
3735.01










	
vtool.keypoint.get_kpts_eccentricity(kpts)

	
	SeeAlso:

	pyhesaff.tests.test_ellipse





References

https://en.wikipedia.org/wiki/Eccentricity_(mathematics)

Notes

For an ellipse/hyperbola the eccentricity is
sqrt(1 - (b ** 2 / a ** 2))

Eccentricity is undefined for parabolas

where a is the lenth of the semi-major axis and b is the length of the
semi minor axis. The length of the semi-major axis is 2 time the
largest eigenvalue.  And the length of the semi-minor axis is 2 times
the smallest eigenvalue.


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	offset (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0.0, 0.0))


	scale_factor (float [https://docs.python.org/3/library/functions.html#float]) – (default = 1.0)









	CommandLine:

	python -m vtool.keypoint –exec-get_kpts_eccentricity –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts_ = vt.demodata.get_dummy_kpts()
>>> kpts = np.append(kpts_, [[10, 10, 5, 0, 5, 0]], axis=0)
>>> ecc = get_kpts_eccentricity(kpts)
>>> result = 'ecc = %s' % (ub.repr2(ecc, precision=2))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> colors = pt.scores_to_color(ecc)
>>> pt.draw_kpts2(kpts, color=colors, ell_linewidth=6)
>>> extent = vt.get_kpts_image_extent(kpts)
>>> ax = pt.gca()
>>> pt.set_axis_extent(extent, ax)
>>> pt.dark_background()
>>> pt.colorbar(ecc, colors)
>>> ut.show_if_requested()
ecc = np.array([ 0.96, 0.99, 0.87, 0.91, 0.55, 0.  ])










	
vtool.keypoint.get_kpts_image_extent(kpts, outer=False, only_xy=False)

	returns the width and height of keypoint bounding box
This combines xy and shape information
Does not take into account if keypoint extent goes under (0, 0)


	Parameters

	
	kpts (ndarray[float32_t, ndim=2][ndims=2]) – keypoints


	outer – uses outer rectangle if True. Set to false for a
tighter extent.






	Returns

	(minx, maxx, miny, maxy)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> extent = get_kpts_image_extent(kpts, outer=False)
>>> result = ub.repr2(np.array(extent), precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_kpts2(kpts, bbox=True)
>>> ax = pt.gca()
>>> pt.set_axis_extent(extent, ax)
>>> ut.show_if_requested()
np.array([ 14.78, 48.05,  0.32, 51.58])










	
vtool.keypoint.get_kpts_strs(kpts)

	




	
vtool.keypoint.get_kpts_wh(kpts, outer=True)

	Gets the width / height diameter of a keypoint
ie the diameter of the xaxis and yaxis of the keypoint.


	Parameters

	
	kpts (ndarray[float32_t, ndim=2][ndims=2]) – keypoints


	outer (bool [https://docs.python.org/3/library/functions.html#bool]) – if True returns wh of bounding box.
This is useful because extracting a patch needs a rectangle.
If false it returns the otherwise gets the extent of the ellipse.






	Returns

	(2xN) column1 is X extent and column2 is Y extent



	Return type

	ndarray






	Ignore:

	>>> # Determine formula for min/maxing x and y
>>> import sympy
>>> x, y = sympy.symbols('x, y', real=True)
>>> a, d = sympy.symbols('a, d', real=True, positive=True)
>>> c = sympy.symbols('c', real=True)
>>> theta = sympy.symbols('theta', real=True, nonnegative=True)
>>> xeqn = sympy.Eq(x, a * sympy.cos(theta))
>>> yeqn = sympy.Eq(y, c * sympy.sin(theta) + v * d)
>>> dxdt = sympy.solve(sympy.diff(xeqn, theta), 0)
>>> dydt = sympy.solve(sympy.diff(yeqn, theta), 0)
>>>
>>> # Ugg, cant get sympy to do trig derivative, do it manually
>>> dxdt = -a * sin(theta)
>>> dydt = d * cos(theta) - c * sin(theta)
>>> critical_thetas = solve(Eq(dxdt, 0), theta)
>>> critical_thetas += solve(Eq(dydt, 0), theta)
>>> [a, _, c, d] = invV.ravel()
>>> critical_thetas = [
>>>     0, np.pi,
>>>     -2 * np.arctan((c + np.sqrt(c ** 2 + d ** 2)) / d),
>>>     -2 * np.arctan((c - np.sqrt(c ** 2 + d ** 2)) / d),
>>> ]
>>> critical_uvs = np.vstack([np.cos(critical_thetas),
>>>                           np.sin(critical_thetas)])
>>> critical_xys = invV.dot(critical_uvs)







	SeeAlso:

	get_kpts_major_minor





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()[0:5]
>>> kpts[:, 0] += np.arange(len(kpts)) * 30
>>> kpts[:, 1] += np.arange(len(kpts)) * 30
>>> xyexnts = get_kpts_wh(kpts)
>>> result = ub.repr2(xyexnts)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.cla()
>>> pt.draw_kpts2(kpts, color='red', ell_linewidth=6, rect=True)
>>> ax = pt.gca()
>>> extent = np.array(get_kpts_image_extent(kpts))
>>> extent = vt.scale_extents(extent, 1.1)
>>> pt.set_axis_extent(extent, ax)
>>> xs, ys = vt.get_xys(kpts)
>>> radii = xyexnts / 2
>>> horiz_pts1 = np.array([(xs - radii.T[0]), ys]).T
>>> horiz_pts2 = np.array([(xs + radii.T[0]), ys]).T
>>> vert_pts1 = np.array([xs, (ys - radii.T[1])]).T
>>> vert_pts2 = np.array([xs, (ys + radii.T[1])]).T
>>> pt.draw_line_segments2(horiz_pts1, horiz_pts2, color='g')
>>> pt.draw_line_segments2(vert_pts1, vert_pts2, color='b')
>>> ut.show_if_requested()
np.array([[10.43315411, 58.5216589 ],
          [ 4.71017647, 58.5216589 ],
          [24.43314171, 45.09558868],
          [26.71114159, 63.47679138],
          [32.10540009, 30.28536987]])










	
vtool.keypoint.get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1)

	transforms img2 to img2 and finds squared spatial error


	Parameters

	
	kpts1 (ndarray[float32_t, ndim=2]) – keypoints


	kpts2 (ndarray[float32_t, ndim=2]) – keypoints


	H (ndarray[float64_t, ndim=2]) – homography/perspective matrix mapping image 1 to image 2 space


	fx2_to_fx1 (ndarray) – has shape (nMatch, K)






	Returns

	fx2_to_xyerr_sqrd has shape (nMatch, K)



	Return type

	ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts1 = np.array([[ 129.83,  46.97,  15.84,   4.66,   7.24,   0.  ],
...                   [ 137.88,  49.87,  20.09,   5.76,   6.2 ,   0.  ],
...                   [ 115.95,  53.13,  12.96,   1.73,   8.77,   0.  ],
...                   [ 324.88, 172.58, 127.69,  41.29,  50.5 ,   0.  ],
...                   [ 285.44, 254.61, 136.06,  -4.77,  76.69,   0.  ],
...                   [ 367.72, 140.81, 172.13,  12.99,  96.15,   0.  ]], dtype=np.float64)
>>> kpts2 = np.array([[ 318.93,  11.98,  12.11,   0.38,   8.04,   0.  ],
...                   [ 509.47,  12.53,  22.4 ,   1.31,   5.04,   0.  ],
...                   [ 514.03,  13.04,  19.25,   1.74,   4.72,   0.  ],
...                   [ 490.19, 185.49,  95.67,  -4.84,  88.23,   0.  ],
...                   [ 316.97, 206.07,  90.87,   0.07,  80.45,   0.  ],
...                   [ 366.07, 140.05, 161.27, -47.01,  85.62,   0.  ]], dtype=np.float64)
>>> H = np.array([[ -0.70098,  0.12273,  5.18734],
>>>               [ 0.12444, -0.63474, 14.13995],
>>>               [ 0.00004,  0.00025, -0.64873]])
>>> fx2_to_fx1 = np.array([[5, 4, 1, 0],
>>>                        [0, 1, 5, 4],
>>>                        [0, 1, 5, 4],
>>>                        [2, 3, 1, 5],
>>>                        [5, 1, 0, 4],
>>>                        [3, 1, 5, 0]], dtype=np.int32)
>>> fx2_to_xyerr_sqrd = get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1)
>>> fx2_to_xyerr = np.sqrt(fx2_to_xyerr_sqrd)
>>> result = ub.repr2(fx2_to_xyerr, precision=3)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts1 = np.array([[ 6.,  4.,  15.84,   4.66,   7.24,   0.  ],
...                   [ 9.,  3.,  20.09,   5.76,   6.2 ,   0.  ],
...                   [ 1.,  1.,  12.96,   1.73,   8.77,   0.  ],])
>>> kpts2 = np.array([[ 2.,  1.,  12.11,   0.38,   8.04,   0.  ],
...                   [ 5.,  1.,  22.4 ,   1.31,   5.04,   0.  ],
...                   [ 6.,  1.,  19.25,   1.74,   4.72,   0.  ],])
>>> H = np.array([[ 2, 0, 0],
>>>               [ 0, 1, 0],
>>>               [ 0, 0, 1]])
>>> fx2_to_fx1 = np.array([[2, 1, 0],
>>>                        [0, 1, 2],
>>>                        [2, 1, 0]], dtype=np.int32)
>>> fx2_to_xyerr_sqrd = get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1)
>>> fx2_to_xyerr = np.sqrt(fx2_to_xyerr_sqrd)
>>> result = ub.repr2(fx2_to_xyerr, precision=3)
>>> print(result)










	
vtool.keypoint.get_ori_mats(kpts)

	Returns keypoint orientation matrixes






	
vtool.keypoint.get_ori_strs(kpts)

	




	
vtool.keypoint.get_oris(kpts)

	Extracts keypoint orientations for kpts array

(in isotropic guassian space relative to the gravity vector)
(in simpler words: the orientation is is taken from keypoints warped to the unit circle)


	Parameters

	kpts (ndarray) – (N x 6) [x, y, a, c, d, theta]



	Returns

	(ndarray) theta










	
vtool.keypoint.get_scales(kpts)

	Gets average scale (does not take into account elliptical shape






	
vtool.keypoint.get_shape_strs(kpts)

	strings debugging and output






	
vtool.keypoint.get_sqrd_scales(kpts)

	gets average squared scale (does not take into account elliptical shape


	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints



	Returns

	np.ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> _scales_sqrd = get_sqrd_scales(kpts)
>>> result = (ub.repr2(_scales_sqrd, precision=2))
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> _scales_sqrd = get_sqrd_scales([])
>>> result = (ub.repr2(_scales_sqrd, precision=2))
>>> print(result)










	
vtool.keypoint.get_transforms_from_patch_image_kpts(kpts, patch_shape, scale_factor=1.0)

	Given some patch (like a gaussian patch) transforms a patch to be overlayed
on top of each keypoint in the image (adjusted for a scale factor)


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	patch_shape – 


	scale_factor (float [https://docs.python.org/3/library/functions.html#float]) – 






	Returns

	a list of 3x3 tranformation matricies for each keypoint



	Return type

	M_list






	Ignore:

	>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> patch_shape = (7, 7)
>>> scale_factor = 1.0
>>> M_list = get_transforms_from_patch_image_kpts(kpts, patch_shape, scale_factor)
>>> # verify results
>>> result = kpts_repr(M_list)














	
vtool.keypoint.get_uneven_point_sample(kpts)

	
	for each keypoint returns an uneven sample of points along the ellipical

	boundries.






	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints






	SeeAlso:

	pyhesaff.tests.test_ellipse
python -m pyhesaff.tests.test_ellipse –test-in_depth_ellipse –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()[0:2]
>>> ellipse_pts1 = get_uneven_point_sample(kpts)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_line_segments(ellipse_pts1)
>>> pt.set_title('uneven sample points')
>>> pt.show_if_requested()










	
vtool.keypoint.get_xy_strs(kpts)

	strings debugging and output






	
vtool.keypoint.get_xys(kpts)

	Keypoint locations in chip space






	
vtool.keypoint.invert_invV_mats(invV_mats)

	
	Parameters

	invV_mats (ndarray[float32_t, ndim=3]) – keypoint shapes (possibly translation)



	Returns

	V_mats



	Return type

	ndarray[float32_t, ndim=3]





# Ignore:
#     >>> from vtool.keypoint import *
#     >>> invV_mats  = np.array([[[ 18.00372824,   1.86434161,  32.        ],
#     >>>                         [ -0.61356842,  16.02202028,  27.2       ],
#     >>>                         [  0.        ,   0.        ,   1.        ]],
#     >>> #
#     >>>                         [[ 17.41989015,   2.51145917,  61.        ],
#     >>>                         [ -2.94649591,  24.02540959,  22.9       ],
#     >>>                         [  0.        ,   0.        ,   1.        ]],
#     >>> #
#     >>>                         [[ 20.38098025,   0.88070646,  93.1       ],
#     >>>                         [ -0.93778675,  24.78261982,  23.6       ],
#     >>>                         [  0.        ,   0.        ,   1.        ]],
#     >>> #
#     >>>                         [[ 16.25114793,  -5.93213207, 120.        ],
#     >>>                         [  4.71295477,  21.80597527,  29.5       ],
#     >>>                         [  0.        ,   0.        ,   1.        ]],
#     >>> #
#     >>>                         [[ 19.60863253, -11.43641248, 147.        ],
#     >>>                         [  8.45128003,  10.69925072,  42.        ],
#     >>>                         [  0.        ,   0.        ,   1.        ]]])
#     >>> ut.hash_data(invV_mats)
#     hcnoknyxgeecfyfrygblbvdeezmiulws
#     >>> V_mats = npl.inv(invV_mats)
#     >>> ut.hash_data(V_mats)
#     yooneahjgcifojzpovddeyhtkkyypldd

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> invV_mats = vt.get_invVR_mats3x3(kpts)
>>> V_mats = invert_invV_mats(invV_mats)
>>> test = np.matmul(invV_mats, V_mats)
>>> # This should give us identity
>>> assert np.allclose(test, np.eye(3))










	
vtool.keypoint.kp_cpp_infostr(kp)

	mirrors c++ debug code






	
vtool.keypoint.kpts_docrepr(arr, name='arr', indent=True, *args, **kwargs)

	Example

>>> # DISABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> arr = np.random.rand(3, 3)
>>> args = tuple()
>>> kwargs = dict()
>>> result = kpts_docrepr(arr)
>>> # verify results
>>> print(result)










	
vtool.keypoint.kpts_repr(arr, precision=2, suppress_small=True, linebreak=False)

	




	
vtool.keypoint.offset_kpts(kpts, offset=(0.0, 0.0), scale_factor=1.0)

	Transfoms keypoints by a scale factor and a translation


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	offset (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	scale_factor (float [https://docs.python.org/3/library/functions.html#float]) – 






	Returns

	kpts -  keypoints



	Return type

	ndarray[float32_t, ndim=2]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts().astype(np.float64)
>>> offset = (0.0, 0.0)
>>> scale_factor = (1.5, 0.5)
>>> kpts_ = offset_kpts(kpts, offset, scale_factor)
>>> # verify results (hack + 0. to fix negative 0)
>>> result = ut.repr3((kpts, kpts_ + 0.), precision=2, nobr=True, with_dtype=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_kpts2(kpts, color=pt.ORANGE, ell_linewidth=6)
>>> pt.draw_kpts2(kpts_, color=pt.LIGHT_BLUE, ell_linewidth=4)
>>> extent1 = np.array(vt.get_kpts_image_extent(kpts))
>>> extent2 = np.array(vt.get_kpts_image_extent(kpts_))
>>> extent = vt.union_extents([extent1, extent2])
>>> ax = pt.gca()
>>> pt.set_axis_extent(extent)
>>> pt.dark_background()
>>> ut.show_if_requested()
np.array([[20.  , 25.  ,  5.22, -5.11, 24.15,  0.  ],
          [29.  , 25.  ,  2.36, -5.11, 24.15,  0.  ],
          [30.  , 30.  , 12.22, 12.02, 10.53,  0.  ],
          [31.  , 29.  , 13.36, 17.63, 14.1 ,  0.  ],
          [32.  , 31.  , 16.05,  3.41, 11.74,  0.  ]], dtype=np.float64),
np.array([[30.  , 12.5 ,  7.82, -2.56, 12.07,  0.  ],
          [43.5 , 12.5 ,  3.53, -2.56, 12.07,  0.  ],
          [45.  , 15.  , 18.32,  6.01,  5.26,  0.  ],
          [46.5 , 14.5 , 20.03,  8.82,  7.05,  0.  ],
          [48.  , 15.5 , 24.08,  1.7 ,  5.87,  0.  ]], dtype=np.float64),










	
vtool.keypoint.rectify_invV_mats_are_up(invVR_mats)

	Useful if invVR_mats is no longer lower triangular
rotates affine shape matrixes into downward (lower triangular) position


	CommandLine:

	python -m vtool.keypoint –exec-rectify_invV_mats_are_up –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> rng = np.random.RandomState(0)
>>> kpts = vt.demodata.get_dummy_kpts()[0:2]
>>> # Shrink x and y scales a bit
>>> kpts.T[2:4] /= 2
>>> kpts[1][3] *= 3  # increase skew
>>> # Set random orientation
>>> kpts.T[5] = TAU * np.array([.2, .6])
>>> invVR_mats = get_invVR_mats3x3(kpts)
>>> invVR_mats2, oris = rectify_invV_mats_are_up(invVR_mats)
>>> kpts2 = flatten_invV_mats_to_kpts(invVR_mats2)
>>> # Scale down in y a bit
>>> kpts2.T[1] += 100
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.show_kpts(np.vstack([kpts, kpts2]), ori=1, eig=True,
>>>              ori_color='green', rect=True)
>>> # Redraw oriented to show difference
>>> pt.draw_kpts2(kpts2, color='red', ell_linewidth=2, ori=1,
>>>               eig=True, ori_color='green', rect=True)
>>> ax = pt.gca()
>>> ax.set_aspect('auto')
>>> pt.dark_background()
>>> ut.show_if_requested()





pt.figure(doclf=True, fnum=pt.ensure_fnum(None))
ax = pt.gca()
#ax.invert_yaxis()
#pt.draw_kpts2(kpts, color=’blue’, ell_linewidth=3, ori=1, eig=True, ori_color=’green’, rect=True)
pt.draw_kpts2(kpts2, color=’red’, ell_linewidth=2, ori=1, eig=True, ori_color=’green’, rect=True)
extents = np.array(vt.get_kpts_image_extent(np.vstack([kpts, kpts2])))
pt.set_axis_extent(extent, ax)
pt.dark_background()
ut.show_if_requested()

Example

>>> from vtool.keypoint import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> invVR_mats = rng.rand(1000, 2, 2).astype(np.float64)
>>> output = rectify_invV_mats_are_up(invVR_mats)
>>> print(ut.hash_data(output))
oxvrkuiaffukpyalgxyhqikxgbuesutz






	Ignore:

	_invRs_2x2 = invVR_mats[:, 0:2, 0:2][0:1]
A = _invRs_2x2[0]
Q, R = np.linalg.qr(A)

invVR_mats2, oris = rectify_invV_mats_are_up(_invRs_2x2[0:1])
L2, ori2 = invVR_mats2[0], oris[0]
Q2 = vt.rotation_mat2x2(ori2)

np.linalg.det(Q)

vecs = np.random.rand(2, 4)
Q2.dot(vecs)
Q.dot(vecs)

np.linalg.cholesky(_invR_2x2)










	
vtool.keypoint.transform_kpts(kpts, M)

	returns M.dot(kpts_mat)
Currently, only works if M is affine.


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	M (ndarray) – affine transform matrix






	Returns

	ndarray






	Ignore:

	>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> M = np.array([[10, 0, 0], [10, 10, 0], [0, 0, 1]], dtype=np.float64)
>>> kpts = transform_kpts(kpts, M)
>>> # verify results
>>> result = ub.repr2(kpts, precision=3, with_dtype=True).replace('-0. ', ' 0. ')














	
vtool.keypoint.transform_kpts_to_imgspace(kpts, bbox, bbox_theta, chipsz)

	
	Transforms keypoints so they are plotable in imagespace

	kpts   - xyacdo keypoints
bbox   - chip bounding boxes in image space
theta  - chip rotationsinvC
chipsz - chip extent (in keypoint / chip space)










	
vtool.keypoint.transform_kpts_xys(H, kpts)

	
	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	H (ndarray[float64_t, ndim=2]) – homography/perspective matrix






	Returns

	xy_t



	Return type

	ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> H = np.array([[ 3.,  3.,  5.],
...               [ 2.,  3.,  6.],
...               [ 1.,  1.,  2.]])
>>> xy_t = transform_kpts_xys(H, kpts)
>>> # verify results











vtool.linalg module


	TODO: Look at this file

	http://www.lfd.uci.edu/~gohlke/code/transformations.py.html





# Ignore:
#     >>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
#     >>> import vtool as vt
#     >>> import sympy
#     >>> from sympy.abc import theta
#     >>> x, y, a, c, d, sx, sy  = sympy.symbols(‘x y a c d, sx, sy’)
#     >>> R = vt.sympy_mat(vt.rotation_mat3x3(theta, sin=sympy.sin, cos=sympy.cos))
#     >>> vt.evalprint(‘R’)
#     >>> #evalprint(‘R.inv()’)
#     >>> vt.evalprint(‘sympy.simplify(R.inv())’)
#     >>> #evalprint(‘sympy.simplify(R.inv().subs(theta, 4))’)
#     >>> #print(’——-‘)
#     >>> #invR = sympy_mat(vt.rotation_mat3x3(-theta, sin=sympy.sin, cos=sympy.cos))
#     >>> #evalprint(‘invR’)
#     >>> #evalprint(‘invR.inv()’)
#     >>> #evalprint(‘sympy.simplify(invR)’)
#     >>> #evalprint(‘sympy.simplify(invR.subs(theta, 4))’)
#     >>> print(’——-‘)
#     >>> T = vt.sympy_mat(vt.translation_mat3x3(x, y, None))
#     >>> vt.evalprint(‘T’)
#     >>> vt.evalprint(‘T.inv()’)
#     >>> print(’——-‘)
#     >>> S = vt.sympy_mat(vt.scale_mat3x3(sx, sy, dtype=None))
#     >>> vt.evalprint(‘S’)
#     >>> vt.evalprint(‘S.inv()’)
#     >>> print(’——-‘)
#     >>> print(‘LaTeX’)
#     >>> print(ut.align(’\n’.join(sympy.latex(R).split(r’')).replace(‘{matrix}’, ‘{matrix}n’), ‘&’)


	
vtool.linalg.add_homogenous_coordinate(_xys)

	
	CommandLine:

	python -m vtool.linalg –test-add_homogenous_coordinate





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> _xys = np.array([[ 2.,  0.,  0.,  2.],
...                  [ 2.,  2.,  0.,  0.]], dtype=np.float32)
>>> _xyzs = add_homogenous_coordinate(_xys)
>>> assert np.all(_xys == remove_homogenous_coordinate(_xyzs))
>>> result = ub.repr2(_xyzs, with_dtype=True)
>>> print(result)










	
vtool.linalg.affine_around_mat3x3(x, y, sx=1.0, sy=1.0, theta=0.0, shear=0.0, tx=0.0, ty=0.0, x2=None, y2=None)

	Executes an affine transform around center point (x, y).
Equivalent to translation.dot(affine).dot(inv(translation))


	Parameters

	
	x (float [https://docs.python.org/3/library/functions.html#float]) – center x location in input space


	y (float [https://docs.python.org/3/library/functions.html#float]) – center y location in input space


	sx (float [https://docs.python.org/3/library/functions.html#float]) – x scale factor (default = 1)


	sy (float [https://docs.python.org/3/library/functions.html#float]) – y scale factor (default = 1)


	theta (float [https://docs.python.org/3/library/functions.html#float]) – counter-clockwise rotation angle in radians(default = 0)


	shear (float [https://docs.python.org/3/library/functions.html#float]) – counter-clockwise shear angle in radians(default = 0)


	tx (float [https://docs.python.org/3/library/functions.html#float]) – x-translation (default = 0)


	ty (float [https://docs.python.org/3/library/functions.html#float]) – y-translation (default = 0)


	x2 (float [https://docs.python.org/3/library/functions.html#float], optional) – center y location in output space (default = x)


	y2 (float [https://docs.python.org/3/library/functions.html#float], optional) – center y location in output space (default = y)









	CommandLine:

	python -m vtool.linalg affine_around_mat3x3 –show



	CommandLine:

	xdoctest -m ~/code/vtool/vtool/linalg.py affine_around_mat3x3





Example

>>> from vtool.linalg import *  # NOQA
>>> import vtool as vt
>>> orig_pts = np.array(vt.verts_from_bbox([10, 10, 20, 20]))
>>> x, y = vt.bbox_center(vt.bbox_from_verts(orig_pts))
>>> sx, sy = 0.5, 1.0
>>> theta = 1 * np.pi / 4
>>> shear = .1 * np.pi / 4
>>> tx, ty = 5, 0
>>> x2, y2 = None, None
>>> Aff = affine_around_mat3x3(x, y, sx, sy, theta, shear,
>>>                            tx, ty, x2, y2)
>>> trans_pts = vt.transform_points_with_homography(Aff, orig_pts.T).T
>>> # xdoc: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> pt.plt.plot(x, y, 'bx', label='center')
>>> pt.plt.plot(orig_pts.T[0], orig_pts.T[1], 'b-', label='original')
>>> pt.plt.plot(trans_pts.T[0], trans_pts.T[1], 'r-', label='transformed')
>>> pt.plt.legend()
>>> pt.plt.title('Demo of affine_around_mat3x3')
>>> pt.plt.axis('equal')
>>> pt.plt.xlim(0, 40)
>>> pt.plt.ylim(0, 40)
>>> ut.show_if_requested()






	Ignore:

	>>> from vtool.linalg import *  # NOQA
>>> x, y, sx, sy, theta, shear, tx, ty, x2, y2 = (
>>>     256.0, 256.0, 1.5, 1.0, 0.78, 0.2, 0, 100, 500.0, 500.0)
>>> for timer in ub.Timerit(1000, 'old'):  # 19.0697 µs
>>>     with timer:
>>>         tr1_ = translation_mat3x3(-x, -y)
>>>         Aff_ = affine_mat3x3(sx, sy, theta, shear, tx, ty)
>>>         tr2_ = translation_mat3x3(x2, y2)
>>>         Aff1 = tr2_.dot(Aff_).dot(tr1_)
>>> for timer in ub.Timerit(1000, 'new'):  # 11.0242 µs
>>>     with timer:
>>>         Aff2 = affine_around_mat3x3(x, y, sx, sy, theta, shear,
>>>                                     tx, ty, x2, y2)
>>> assert np.all(np.isclose(Aff2, Aff1))







	Ignore:

	>>> from vtool.linalg import *  # NOQA
>>> import vtool as vt
>>> import sympy
>>> # Shows the symbolic construction of the code
>>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
>>> from sympy.abc import theta
>>> x, y, sx, sy, theta, shear, tx, ty, x2, y2 = sympy.symbols(
>>>     'x, y, sx, sy, theta, shear, tx, ty, x2, y2')
>>> theta = sx = sy = tx = ty = 0
>>> # move to center xy, apply affine transform, move center xy2
>>> tr1_ = translation_mat3x3(-x, -y, dtype=None)
>>> Aff_ = affine_mat3x3(sx, sy, theta, shear, tx, ty, trig=sympy)
>>> tr2_ = translation_mat3x3(x2, y2, dtype=None)
>>> # combine transformations
>>> Aff = vt.sympy_mat(tr2_.dot(Aff_).dot(tr1_))
>>> vt.evalprint('Aff')
>>> print('-------')
>>> print('Numpy')
>>> vt.sympy_numpy_repr(Aff)














	
vtool.linalg.affine_mat3x3(sx=1, sy=1, theta=0, shear=0, tx=0, ty=0, trig=<module 'numpy' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/__init__.py'>)

	
	Parameters

	
	sx (float [https://docs.python.org/3/library/functions.html#float]) – x scale factor (default = 1)


	sy (float [https://docs.python.org/3/library/functions.html#float]) – y scale factor (default = 1)


	theta (float [https://docs.python.org/3/library/functions.html#float]) – rotation angle (radians) in counterclockwise direction


	shear (float [https://docs.python.org/3/library/functions.html#float]) – shear angle (radians) in counterclockwise directions


	tx (float [https://docs.python.org/3/library/functions.html#float]) – x-translation (default = 0)


	ty (float [https://docs.python.org/3/library/functions.html#float]) – y-translation (default = 0)








References

https://github.com/scikit-image/scikit-image/blob/master/skimage/transform/_geometric.py






	
vtool.linalg.det_ltri(ltri)

	Lower triangular determinant






	
vtool.linalg.dot_ltri(ltri1, ltri2)

	Lower triangular dot product






	
vtool.linalg.gauss2d_pdf(x_, y_, sigma=None, mu=None)

	
	Parameters

	
	x – x cooordinate of a 2D Gaussian


	y – y cooordinate of a 2D Gaussian


	sigma – covariance of vector


	mu – mean of vector






	Returns

	float - The probability density at that point










	
vtool.linalg.inv_ltri(ltri, det)

	Lower triangular inverse






	
vtool.linalg.normalize(arr, ord=None, axis=None, out=None)

	Returns all row vectors normalized by their magnitude.


	Parameters

	
	arr (ndarray) – row vectors to normalize


	ord (int [https://docs.python.org/3/library/functions.html#int]) – type of norm to use (defaults to 2-norm)
{non-zero int, inf, -inf}


	axis (int [https://docs.python.org/3/library/functions.html#int]) – axis to normalize


	out (ndarray) – preallocated output









	SeeAlso:

	np.linalg.norm





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> arr = np.array([[1, 2, 3, 4, 5], [2, 2, 2, 2, 2]])
>>> arr_normed = normalize(arr, axis=1)
>>> result = ub.hzcat(['arr_normed = ', ub.repr2(arr_normed, precision=2, with_dtype=True)])
>>> assert np.allclose((arr_normed ** 2).sum(axis=1), [1, 1])
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> arr = np.array([ 0.6,  0.1, -0.6])
>>> arr_normed = normalize(arr)
>>> result = ub.hzcat(['arr_normed = ', ub.repr2(arr_normed, precision=2)])
>>> assert np.allclose((arr_normed ** 2).sum(), [1])
>>> print(result)





Example

>>> from vtool.linalg import *  # NOQA
>>> ord_list = [0, 1, 2, np.inf, -np.inf]
>>> arr = np.array([ 0.6,  0.1, -0.5])
>>> normed = [(ord, normalize(arr, ord=ord)) for ord in ord_list]
>>> result = ub.repr2(normed, precision=2, with_dtype=True)
>>> print(result)










	
vtool.linalg.normalize_rows(arr, out=None)

	DEPRICATE






	
vtool.linalg.random_affine_args(zoom_pdf=None, tx_pdf=None, ty_pdf=None, shear_pdf=None, theta_pdf=None, enable_flip=False, enable_stretch=False, default_distribution='uniform', scalar_anchor='reflect', txy_pdf=None, rng=<module 'numpy.random' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/random/__init__.py'>)

	TODO: allow for a pdf of ranges for each dimension

If pdfs are tuples it is interpreted as a default (uniform) distribution between the
two points. A single scalar is a default distribution between -scalar and
scalar.


	Parameters

	
	zoom_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (1.0, 1.0))


	tx_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0.0, 0.0))


	ty_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0.0, 0.0))


	shear_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0, 0))


	theta_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0, 0))


	enable_flip (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)


	enable_stretch (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)


	rng (module) – random number generator(default = numpy.random)






	Returns

	affine_args



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/linalg.py random_affine_args





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> import vtool as vt
>>> zoom_range = (0.9090909090909091, 1.1)
>>> tx_pdf = (0.0, 4.0)
>>> ty_pdf = (0.0, 4.0)
>>> shear_pdf = (0, 0)
>>> theta_pdf = (0, 0)
>>> enable_flip = False
>>> enable_stretch = False
>>> rng = np.random.RandomState(0)
>>> affine_args = random_affine_args(
>>>     zoom_range, tx_pdf, ty_pdf, shear_pdf, theta_pdf,
>>>     enable_flip, enable_stretch, rng=rng)
>>> print('affine_args = %s' % (ub.repr2(affine_args),))
>>> (sx, sy, theta, shear, tx, ty) = affine_args
>>> Aff = vt.affine_mat3x3(sx, sy, theta, shear, tx, ty)
>>> result = ub.repr2(Aff, precision=3, nl=1, with_dtype=0)
>>> print(result)
np.array([[ 1.009, -0.   ,  1.695],
          [ 0.   ,  1.042,  2.584],
          [ 0.   ,  0.   ,  1.   ]])










	
vtool.linalg.random_affine_transform(*args, **kwargs)

	




	
vtool.linalg.remove_homogenous_coordinate(_xyzs)

	normalizes 3d homogonous coordinates into 2d coordinates


	Parameters

	_xyzs (ndarray) – of shape (3, N)



	Returns

	_xys of shape (2, N)



	Return type

	ndarray






	CommandLine:

	python -m vtool.linalg –test-remove_homogenous_coordinate





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> _xyzs = np.array([[ 2.,   0.,  0.,  2.],
...                   [ 2.,   2.,  0.,  0.],
...                   [ 1.2,  1.,  1.,  2.]], dtype=np.float32)
>>> _xys = remove_homogenous_coordinate(_xyzs)
>>> result = ub.repr2(_xys, precision=3, with_dtype=True)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> _xyzs = np.array([[ 140.,  167.,  185.,  185.,  194.],
...                   [ 121.,  139.,  156.,  155.,  163.],
...                   [  47.,   56.,   62.,   62.,   65.]])
>>> _xys = remove_homogenous_coordinate(_xyzs)
>>> result = ub.repr2(_xys, precision=3)
>>> print(result)










	
vtool.linalg.rotation_around_bbox_mat3x3(theta, bbox0, bbox1=None)

	




	
vtool.linalg.rotation_around_mat3x3(theta, x0, y0, x1=None, y1=None)

	




	
vtool.linalg.rotation_mat2x2(theta)

	




	
vtool.linalg.rotation_mat3x3(radians, sin=<ufunc 'sin'>, cos=<ufunc 'cos'>)

	References

https://en.wikipedia.org/wiki/Rotation_matrix






	
vtool.linalg.scale_around_mat3x3(sx, sy, x, y)

	




	
vtool.linalg.scale_mat3x3(sx, sy=None, dtype=<class 'numpy.float64'>)

	




	
vtool.linalg.shear_mat3x3(shear_x, shear_y, dtype=<class 'numpy.float64'>)

	




	
vtool.linalg.svd(M)

	
	Parameters

	M (ndarray) – must be either float32 or float64



	Returns

	(U, s, Vt)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.linalg –test-svd





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> # build test data
>>> M = np.array([1, 2, 3], dtype=np.float32)
>>> M = np.array([[20.5812, 0], [3.615, 17.1295]], dtype=np.float64)
>>> # execute function
>>> (U, s, Vt) = svd(M)






	Ignore:

	flags = cv2.SVD_FULL_UV
%timeit cv2.SVDecomp(M, flags=flags)
%timeit npl.svd(M)










	
vtool.linalg.transform_around(M, x, y)

	translates to origin, applies transform and then translates back






	
vtool.linalg.transform_points_with_homography(H, _xys)

	
	Parameters

	
	H (ndarray[float64_t, ndim=2]) – homography/perspective matrix


	_xys (ndarray[ndim=2]) – (2 x N) array













	
vtool.linalg.translation_mat3x3(x, y, dtype=<class 'numpy.float64'>)

	




	
vtool.linalg.whiten_xy_points(xy_m)

	whitens points to mean=0, stddev=1 and returns transformation

Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> from vtool import demodata
>>> xy_m = demodata.get_dummy_xy()
>>> tup = whiten_xy_points(xy_m)
>>> xy_norm, T = tup
>>> result = (ub.hash_data(tup))
>>> print(result)











vtool.matching module

vt
python -m utool.util_inspect check_module_usage –pat=”matching.py”


	
class vtool.matching.AnnotPairFeatInfo(columns=None, importances=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Information class about feature dimensions of PairwiseMatch.

Notes

Can be used to compute marginal importances over groups of features
used in the pairwise one-vs-one scoring algorithm

Can be used to construct an appropriate cfgdict for a new
PairwiseMatch.


	CommandLine:

	python -m vtool.matching AnnotPairFeatInfo





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> match = demodata_match({})
>>> match.add_global_measures(['time', 'gps'])
>>> index = pd.MultiIndex.from_tuples([(1, 2)], names=('aid1', 'aid2'))
>>> # Feat info without bins
>>> feat = match.make_feature_vector()
>>> X = pd.DataFrame(feat, index=index)
>>> print(X.keys())
>>> featinfo = AnnotPairFeatInfo(X)
>>> pairfeat_cfg, global_keys = featinfo.make_pairfeat_cfg()
>>> print('pairfeat_cfg = %r' % (pairfeat_cfg,))
>>> print('global_keys = %r' % (global_keys,))
>>> assert 'delta' not in global_keys
>>> assert 'max' not in global_keys
>>> ut.cprint(featinfo.get_infostr(), 'blue')
>>> # Feat info with bins
>>> feat = match.make_feature_vector(indices=0, bins=[.7, .8], bin_key='ratio')
>>> X = pd.DataFrame(feat, index=index)
>>> print(X.keys())
>>> featinfo = AnnotPairFeatInfo(X)
>>> pairfeat_cfg, global_keys = featinfo.make_pairfeat_cfg()
>>> print('pairfeat_cfg = %s' % (ut.repr4(pairfeat_cfg),))
>>> print('global_keys = %r' % (global_keys,))
>>> ut.cprint(featinfo.get_infostr(), 'blue')






	
binsum_fmt = '{op}({measure}[{bin_key}<{binval}])'

	




	
dimkey_grammar()

	
	CommandLine:

	python -m vtool.matching AnnotPairFeatInfo.dimkey_grammar





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> match = demodata_match({})
>>> match.add_global_measures(['view', 'qual', 'gps', 'time'])
>>> index = pd.MultiIndex.from_tuples([(1, 2)], names=('aid1', 'aid2'))
>>> # Feat info without bins
>>> feat = match.make_feature_vector()
>>> X = pd.DataFrame(feat, index=index)
>>> featinfo = AnnotPairFeatInfo(X)
>>> feat_grammar = featinfo.dimkey_grammar()
>>> for key in X.keys():
>>>     print(key)
>>>     print(feat_grammar.parseString(key))










	
feature(key)

	




	
find(group_id, op, value, hack=False)

	
	groupid options:

	measure_type global_measure, local_sorter, local_rank,
local_measure, summary_measure, summary_op, summary_bin,
summary_binval, summary_binkey,



	Ignore:

	group_id = ‘summary_op’
op = ‘==’
value = ‘len’










	
get_infostr()

	Summarizes the types (global, local, summary) of features in X based on
standardized dimension names.






	
global_measure(key)

	




	
group_counts(item)

	




	
group_importance(item)

	




	
loc_fmt = 'loc[{sorter},{rank}]({measure})'

	




	
local_measure(key)

	




	
local_rank(key)

	




	
local_sorter(key)

	




	
make_pairfeat_cfg()

	




	
measure(key)

	




	
measure_type(key)

	




	
print_counts(group_id)

	




	
print_margins(group_id, ignore_trivial=True)

	




	
rrr(verbose=True, reload_module=True)

	special class reloading function
This function is often injected as rrr of classes






	
select_columns(criteria, op='and')

	
	Parameters

	criteria (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of tokens denoting selection constraints
can be one of:
measure_type global_measure, local_sorter, local_rank,
local_measure, summary_measure, summary_op, summary_bin,
summary_binval, summary_binkey,






	Ignore:

	>>> featinfo.select_columns([
>>>     ('measure_type', '==', 'local'),
>>>     ('local_sorter', 'in', ['weighted_ratio_score', 'lnbnn_norm_dist']),
>>> ], op='and')














	
sum_fmt = '{op}({measure})'

	




	
summary_binkey(key)

	




	
summary_binval(key)

	




	
summary_measure(key)

	




	
summary_op(key)

	








	
class vtool.matching.AssignTup(fm, match_dist, norm_fx1, norm_dist)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
fm

	Alias for field number 0






	
match_dist

	Alias for field number 1






	
norm_dist

	Alias for field number 3






	
norm_fx1

	Alias for field number 2










	
exception vtool.matching.MatchingError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]






	
class vtool.matching.PairwiseMatch(annot1=None, annot2=None)

	Bases: ubelt.util_mixins.NiceRepr

Newest (Sept-16-2016) object oriented one-vs-one matching interface

Creates an object holding two annotations
Then a pipeline of operations can be applied to
generate score and refine the matches


Note

The annotation dictionaries are required to have certain attributes.


	Required annotation attributes:

	(kpts, vecs) OR rchip OR rchip_fpath



	Optional annotation attributes:

	aid, nid, flann, rchip, dlen_sqrd, weight








	Ignore:

	>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> imgR = vt.imread(ut.grab_test_imgpath('easy1.png'))
>>> imgL = vt.imread(ut.grab_test_imgpath('easy2.png'))
>>> annot1 = {'rchip': imgR}
>>> annot2 = {'rchip': imgL}
>>> match = vt.PairwiseMatch(annot1, annot2)
>>> match.apply_all({'refine_method': 'affine', 'affine_invariance': False, 'rotation_invariance': False})
>>> dsize = imgR.shape[0:2][::-1]
>>> imgR_warp = vt.warpHomog(imgR, match.H_12, dsize)
>>> # xdoctest: +REQUIRES(--show)
>>> import kwplot
>>> kwplot.autompl()
>>> kwplot.imshow(imgL, pnum=(2, 1, 1))
>>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
>>> kwplot.imshow(imgL, pnum=(2, 1, 1))
>>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
>>> # xdoctest: +REQUIRES(--gui)
>>> import wbia.guitool as gt
>>> gt.ensure_qapp()
>>> match.ishow()
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> imgR = vt.imread(ut.grab_test_imgpath('easy1.png'))
>>> imgL = vt.imread(ut.grab_test_imgpath('easy2.png'))
>>> annot1 = {'rchip': imgR}
>>> annot2 = {'rchip': imgL}
>>> match = vt.PairwiseMatch(annot1, annot2)
>>> match.apply_all({'refine_method': 'affine', 'affine_invariance': False, 'rotation_invariance': False})
>>> dsize = imgR.shape[0:2][::-1]
>>> imgR_warp = vt.warpHomog(imgR, match.H_12, dsize)
>>> # xdoctest: +REQUIRES(--show)
>>> import kwplot
>>> kwplot.autompl()
>>> kwplot.imshow(imgL, pnum=(2, 1, 1))
>>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
>>> kwplot.imshow(imgL, pnum=(2, 1, 1))
>>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
>>> # xdoctest: +REQUIRES(--gui)
>>> import wbia.guitool as gt
>>> gt.ensure_qapp()
>>> match.ishow()










	
add_global_measures(global_keys)

	




	
add_local_measures(xy=True, scale=True)

	




	
apply_all(cfgdict)

	




	
apply_ratio_test(cfgdict={}, inplace=None)

	




	
apply_sver(cfgdict={}, inplace=None)

	
	Ignore:

	>>> from vtool.matching import *  # NOQA
>>> cfgdict = {'symmetric': True, 'ratio_thresh': .8,
>>>            'thresh_bins': [.5, .6, .7, .8]}
>>> match = demodata_match(cfgdict, apply=False)
>>> match = match.assign(cfgbase)
>>> match.apply_ratio_test(cfgdict, inplace=True)
>>> flags1 = match.apply_sver(cfgdict)














	
assign(cfgdict={}, verbose=None)

	Assign feature correspondences between annots

Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> cfgdict = {'symmetric': True}
>>> match = demodata_match({}, apply=False)
>>> m1 = match.copy().assign({'symmetric': False})
>>> m2 = match.copy().assign({'symmetric': True})





Example

>>> from vtool.matching import *  # NOQA
>>> grid = {
>>>     'symmetric': [True, False],
>>> }
>>> for cfgdict in ut.all_dict_combinations(grid):
>>>     match = demodata_match(cfgdict, apply=False)
>>>     match.assign()










	
compress(flags, inplace=None)

	




	
copy()

	




	
ishow()

	
	CommandLine:

	python -m vtool.matching ishow –show





Example

>>> # SCRIPT
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> import wbia.guitool as gt
>>> gt.ensure_qapp()
>>> match = demodata_match(use_cache=False)
>>> self = match.ishow()
>>> self.disp_config['show_homog'] = True
>>> self.update()
>>> # xdoctest: +REQUIRES(--show)
>>> gt.qtapp_loop(qwin=self, freq=10)










	
make_feature_vector(local_keys=None, global_keys=None, summary_ops=None, sorters='ratio', indices=3, bin_key=None, bins=None)

	Constructs the pairwise feature vector that represents a match


	Parameters

	
	local_keys (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	global_keys (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	summary_ops (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	sorters (str [https://docs.python.org/3/library/stdtypes.html#str]) – (default = ‘ratio’)


	indices (int [https://docs.python.org/3/library/functions.html#int]) – (default = 3)






	Returns

	feat



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.matching make_feature_vector





Example

>>> # DISABLE_DOCTEST
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> match = demodata_match({})
>>> feat = match.make_feature_vector(indices=[0, 1])
>>> result = ('feat = %s' % (ub.repr2(feat, nl=2),))
>>> print(result)










	
matched_vecs2()

	




	
ratio_test_flags(cfgdict={})

	




	
show(ax=None, show_homog=False, show_ori=False, show_ell=True, show_pts=False, show_lines=True, show_rect=False, show_eig=False, show_all_kpts=False, mask_blend=0, ell_alpha=0.6, line_alpha=0.35, modifysize=False, vert=None, overlay=True, heatmask=False, line_lw=1.4)

	




	
sver_flags(cfgdict={}, return_extra=False)

	Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> cfgdict = {'symmetric': True, 'newsym': True}
>>> match = demodata_match(cfgdict, apply=False)
>>> cfgbase = {'symmetric': True, 'ratio_thresh': .8}
>>> cfgdict = ut.dict_union(cfgbase, dict(thresh_bins=[.5, .6, .7, .8]))
>>> match = match.assign(cfgbase)
>>> match.apply_ratio_test(cfgdict, inplace=True)
>>> flags1 = match.sver_flags(cfgdict)
>>> flags2 = match.sver_flags(cfgbase)










	
take(indicies, inplace=None)

	








	
vtool.matching.assign_symmetric_matches(fx2_to_fx1, fx2_to_dist, fx1_to_fx2, fx1_to_dist, K, Knorm=None)

	
	Ignore:

	>>> import vtool as vt
>>> from vtool.matching import *
>>> K = 2
>>> Knorm = 1
>>> feat1 = np.random.rand(5, 3)
>>> feat2 = np.random.rand(7, 3)
>>>
>>> # Assign distances
>>> distmat = vt.L2(feat1[:, None], feat2[None, :])
>>>
>>> # Find nearest K
>>> fx1_to_fx2 = distmat.argsort()[:, 0:K + Knorm]
>>> fx2_to_fx1 = distmat.T.argsort()[:, 0:K + Knorm]
>>> # and order their distances
>>> fx1_to_dist = np.array([distmat[i].take(col) for i, col in enumerate(fx1_to_fx2)])
>>> fx2_to_dist = np.array([distmat.T[j].take(row) for j, row in enumerate(fx2_to_fx1)])
>>>
>>> # flat_matx1 = fx1_to_fx2 + np.arange(distmat.shape[0])[:, None] * distmat.shape[1]
>>> # fx1_to_dist = distmat.take(flat_matx1).reshape(fx1_to_fx2.shape)
>>>
>>> fx21 = pd.DataFrame(fx2_to_fx1)
>>> fx21.columns.name = 'K'
>>> fx21.index.name = 'fx1'
>>>
>>> fx12 = pd.DataFrame(fx1_to_fx2)
>>> fx12.columns.name = 'K'
>>> fx12.index.name = 'fx2'
>>>
>>> fx12 = fx12.T[0:K].T.astype(np.float)
>>> fx21 = fx21.T[0:K].T.astype(np.float)
>>>
>>> fx12.values[~fx1_to_flags] = np.nan
>>> fx21.values[~fx2_to_flags] = np.nan
>>>
>>> print('fx12.values =\n%r' % (fx12,))
>>> print('fm_ =\n%r' % (fm_,))
>>>
>>> print('fx21.values =\n%r' % (fx21,))
>>> print('fm =\n%r' % (fm,))
>>>
>>> unflat_match_idx2 = -np.ones(fx2_to_fx1.shape)
>>> unflat_match_idx2.ravel()[flat_match_idx2] = flat_match_idx2
>>> inv_lookup21 = unflat_match_idx2.T[0:K].T
>>>
>>> for fx2 in zip(fx12.values[fx1_to_flags]:
>>>
>>> for fx1, fx2 in zip(match_fx1_, match_fx2_):
>>>     cx = np.where(fx2_to_fx1[fx2][0:K] == fx1)[0][0]
>>>     inv_idx = inv_lookup21[fx2][cx]
>>>     print('inv_idx = %r' % (inv_idx,))














	
vtool.matching.assign_unconstrained_matches(fx2_to_fx1, fx2_to_dist, K, Knorm=None, fx2_to_flags=None)

	assigns vsone matches using results of nearest neighbors.


	Ignore:

	fx2_to_dist = np.arange(fx2_to_fx1.size).reshape(fx2_to_fx1.shape)



	CommandLine:

	python -m vtool.matching –test-assign_unconstrained_matches –show
python -m vtool.matching assign_unconstrained_matches:0
python -m vtool.matching assign_unconstrained_matches:1





Example

>>> # ENABLE_DOCTEST
>>> from vtool.matching import *  # NOQA
>>> fx2_to_fx1, fx2_to_dist = empty_neighbors(0, 0)
>>> K = 1
>>> Knorm = 1
>>> fx2_to_flags = None
>>> assigntup = assign_unconstrained_matches(fx2_to_fx1, fx2_to_dist, K,
>>>                                          Knorm, fx2_to_flags)
>>> fm, match_dist, norm_fx1, norm_dist = assigntup
>>> result = ub.repr2(assigntup, precision=3, nobr=True, with_dtype=True)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.matching import *  # NOQA
>>> fx2_to_fx1 = np.array([[ 77,   971, 22],
>>>                        [116,   120, 34],
>>>                        [122,   128, 99],
>>>                        [1075,  692, 102],
>>>                        [ 530,   45, 120],
>>>                        [  45,  530, 77]], dtype=np.int32)
>>> fx2_to_dist = np.array([[ 0.059,  0.238, .3],
>>>                         [ 0.021,  0.240, .4],
>>>                         [ 0.039,  0.247, .5],
>>>                         [ 0.149,  0.151, .6],
>>>                         [ 0.226,  0.244, .7],
>>>                         [ 0.215,  0.236, .8]], dtype=np.float32)
>>> K = 1
>>> Knorm = 1
>>> fx2_to_flags = np.array([[1, 1], [0, 1], [1, 1], [0, 1], [1, 1], [1, 1]])
>>> fx2_to_flags = fx2_to_flags[:, 0:K]
>>> assigntup = assign_unconstrained_matches(fx2_to_fx1, fx2_to_dist, K,
>>>                                          Knorm, fx2_to_flags)
>>> fm, match_dist, norm_fx1, norm_dist = assigntup
>>> result = ub.repr2(assigntup, precision=3, nobr=True, with_dtype=True)
>>> print(result)
>>> assert len(fm.shape) == 2 and fm.shape[1] == 2
>>> assert ub.allsame(list(map(len, assigntup)))










	
vtool.matching.asymmetric_correspondence(annot1, annot2, K, Knorm, checks, allow_shrink=True)

	Find symmetric feature corresopndences






	
vtool.matching.csum(x)

	




	
vtool.matching.demodata_match(cfgdict={}, apply=True, use_cache=True, recompute=False)

	




	
vtool.matching.empty_assign()

	




	
vtool.matching.empty_neighbors(num_vecs=0, K=0)

	




	
vtool.matching.ensure_metadata_dlen_sqrd(annot)

	




	
vtool.matching.ensure_metadata_feats(annot, cfgdict={})

	Adds feature evaluation keys to a lazy dictionary


	Parameters

	
	annot (utool.LazyDict) – 


	suffix (str [https://docs.python.org/3/library/stdtypes.html#str]) – (default = ‘’)


	cfgdict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – (default = {})









	CommandLine:

	python -m vtool.matching –exec-ensure_metadata_feats





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> rchip_fpath = ut.grab_test_imgpath('easy1.png')
>>> annot = ut.LazyDict({'rchip_fpath': rchip_fpath})
>>> cfgdict = {}
>>> ensure_metadata_feats(annot, cfgdict)
>>> assert len(annot._stored_results) == 1
>>> annot['kpts']
>>> assert len(annot._stored_results) >= 4
>>> annot['vecs']
>>> assert len(annot._stored_results) >= 5










	
vtool.matching.ensure_metadata_flann(annot, cfgdict)

	setup lazy flann evaluation






	
vtool.matching.ensure_metadata_normxy(annot, cfgdict={})

	




	
vtool.matching.ensure_metadata_vsone(annot1, annot2, cfgdict={})

	




	
vtool.matching.flag_sym_slow(fx1_to_fx2, fx2_to_fx1, K)

	Returns flags indicating if the matches in fx1_to_fx2 are reciprocal
with the matches in fx2_to_fx1.

Much slower version of flag_symmetric_matches, but more clear






	
vtool.matching.flag_symmetric_matches(fx2_to_fx1, fx1_to_fx2, K=2)

	Returns flags indicating if the matches in fx2_to_fx1 are reciprocal
with the matches in fx1_to_fx2.

Example

>>> # ENABLE_DOCTEST
>>> from vtool.matching import *  # NOQA
>>> K = 2
>>> fx2_to_fx1 = np.array([[ 0,  1], # 0
>>>                        [ 1,  4], # 1
>>>                        [ 3,  4], # 2
>>>                        [ 2,  3]], dtype=np.int32) # 3
>>> fx1_to_fx2 = np.array([[ 0, 1], # 0
>>>                        [ 2, 1], # 1
>>>                        [ 0, 1], # 2
>>>                        [ 3, 1], # 3
>>>                        [ 0, 1]], dtype=np.int32) # 4
>>> fx2_to_flagsA = flag_symmetric_matches(fx2_to_fx1, fx1_to_fx2, K)
>>> fx2_to_flagsB = flag_sym_slow(fx2_to_fx1, fx1_to_fx2, K)
>>> assert np.all(fx2_to_flagsA == fx2_to_flagsB)
>>> result = ub.repr2(fx2_to_flagsB)
>>> print(result)










	
vtool.matching.invsum(x)

	




	
vtool.matching.normalized_nearest_neighbors(flann1, vecs2, K, checks=800)

	Computes matches from vecs2 to flann1.

uses flann index to return nearest neighbors with distances normalized
between 0 and 1 using sifts uint8 trick






	
vtool.matching.symmetric_correspondence(annot1, annot2, K, Knorm, checks, allow_shrink=True)

	Find symmetric feature corresopndences






	
vtool.matching.testdata_annot_metadata(rchip_fpath, cfgdict={})

	





vtool.nearest_neighbors module

Wrapper around flann (with caching)

python -c “import vtool, doctest; print(doctest.testmod(vtool.nearest_neighbors))”


	
class vtool.nearest_neighbors.AnnoyWrapper

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Wrapper for annoy to use the FLANN api


	
build_index(dvecs, **kwargs)

	




	
nn_index(qvecs, num_neighbs, checks=None)

	








	
vtool.nearest_neighbors.ann_flann_once(dpts, qpts, num_neighbors, flann_params={})

	Finds the approximate nearest neighbors of qpts in dpts


	CommandLine:

	xdoctest -m ~/code/vtool/vtool/nearest_neighbors.py ann_flann_once:0





Example

>>> # ENABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> np.random.seed(1)
>>> dpts = np.random.randint(0, 255, (5, 128)).astype(np.uint8)
>>> qpts = np.random.randint(0, 255, (5, 128)).astype(np.uint8)
>>> qx2_dx, qx2_dist = ann_flann_once(dpts, qpts, 2)
>>> import ubelt as ub
>>> result = ub.repr2((qx2_dx.T, qx2_dist.T), precision=2, with_dtype=True, nl=2)
>>> print(result)
(
    np.array([[3, 3, 3, 3, 0],
              [2, 0, 1, 4, 4]], dtype=np.int32),
    np.array([[1037329., 1235876., 1168550., 1286435., 1075507.],
              [1038324., 1243690., 1304896., 1320598., 1369036.]], dtype=np.float32),
)





Example

>>> # ENABLE_DOCTEST
>>> # Test upper bounds on sift descriptors
>>> # SeeAlso distance.understanding_pseudomax_props
>>> from vtool.nearest_neighbors import *  # NOQA
>>> import vtool as vt
>>> import numpy as np
>>> np.random.seed(1)
>>> # get points on unit sphere
>>> nDpts = 5000 # 5
>>> nQpts = 10000 # 10
>>> dpts = vt.normalize_rows(np.random.rand(nDpts, 128))
>>> qpts = vt.normalize_rows(np.random.rand(nQpts, 128))
>>> qmag = np.sqrt(np.power(qpts, 2).sum(1))
>>> dmag = np.sqrt(np.power(dpts, 2).sum(1))
>>> assert np.all(np.allclose(qmag, 1)), 'not on unit sphere'
>>> assert np.all(np.allclose(dmag, 1)), 'not on unit sphere'
>>> # cast to uint8
>>> uint8_max = 512  # hack
>>> uint8_min = 0  # hack
>>> K = 100 # 2





>>> qpts8 = np.clip(np.round(qpts * uint8_max), uint8_min, uint8_max).astype(np.uint8)
>>> dpts8 = np.clip(np.round(dpts * uint8_max), uint8_min, uint8_max).astype(np.uint8)
>>> qmag8 = np.sqrt(np.power(qpts8.astype(np.float32), 2).sum(1))
>>> dmag8 = np.sqrt(np.power(dpts8.astype(np.float32), 2).sum(1))
>>> # test
>>> qx2_dx, qx2_dist = ann_flann_once(dpts8, qpts8, K)
>>> biggest_dist = np.sqrt(qx2_dist.max())
>>> print('biggest_dist = %r' % (biggest_dist))
>>> # Get actual distance by hand
>>> hand_dist = np.sum((qpts8 - dpts8[qx2_dx.T[0]]) ** 2, 0)
>>> # Seems like flann returns squared distance. makes sense
>>> result = ub.hash_data(repr((qx2_dx, qx2_dist)))
>>> print(result)







	Example:

	>>> # Build theoretically maximally distant vectors
>>> b = 512
>>> D = 128
>>> x = np.sqrt((float(b) ** 2) / float(D - 1))
>>> dpts = np.ones((2, 128)) * x
>>> qpts = np.zeros((2, 128))
>>> dpts[:, 0] = 0
>>> qpts[:, 0] = 512
>>> qpts[:, 0::2] = 1
>>> dpts[:, 1::2] = 1
>>> qpts[:, 1::2] = 0
>>> dpts[:, 0::2] = 0
>>> qmag = np.sqrt(np.power(qpts.astype(np.float64), 2).sum(1))
>>> dmag = np.sqrt(np.power(dpts.astype(np.float64), 2).sum(1))
>>> # FIX TO ACTUALLY BE AT THE RIGHT NORM
>>> dpts = (dpts * (512 / np.linalg.norm(dpts, axis=1))[:, None]).astype(np.float32)
>>> qpts = (qpts * (512 / np.linalg.norm(qpts, axis=1))[:, None]).astype(np.float32)
>>> print(np.linalg.norm(dpts))
>>> print(np.linalg.norm(qpts))
>>> dist = np.sqrt(np.sum((qpts - dpts) ** 2, 1))
>>> # Because of norm condition another maximally disant pair of vectors
>>> # is [1, 0, 0, ... 0] and [0, 1, .. 0, 0, 0]
>>> # verifythat this gives you same dist.
>>> dist2 = np.sqrt((512 ** 2 + 512 ** 2))
>>> print(dist2)
>>> print(dist)

















	
vtool.nearest_neighbors.assign_to_centroids(dpts, qpts, num_neighbors=1, flann_params={})

	Helper for akmeans






	
vtool.nearest_neighbors.flann_augment(dpts, new_dpts, cache_dir, cfgstr, new_cfgstr, flann_params, use_cache=True, save=True)

	Example

>>> # DISABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> import vtool.demodata as demodata  # NOQA
>>> dpts = demodata.get_dummy_dpts(ut.get_nth_prime(10))
>>> new_dpts = demodata.get_dummy_dpts(ut.get_nth_prime(9))
>>> cache_dir = ut.get_app_resource_dir('vtool')
>>> cfgstr = '_testcfg'
>>> new_cfgstr = '_new_testcfg'
>>> flann_params = get_kdtree_flann_params()
>>> use_cache = False
>>> save = False










	
vtool.nearest_neighbors.flann_cache(dpts, cache_dir='default', cfgstr='', flann_params={}, use_cache=True, save=True, use_params_hash=True, use_data_hash=True, appname='vtool', verbose=None)

	Tries to load a cached flann index before doing anything
from vtool.nn






	
vtool.nearest_neighbors.flann_index_time_experiment()

	Shows a plot of how long it takes to build a flann index for a given number of KD-trees


	CommandLine:

	python -m vtool.nearest_neighbors –test-flann_index_time_experiment





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.nearest_neighbors import *  # NOQA
>>> result = flann_index_time_experiment()
>>> print(result)










	
vtool.nearest_neighbors.get_flann_cfgstr(dpts, flann_params, cfgstr='', use_params_hash=True, use_data_hash=True)

	
	CommandLine:

	python -m vtool.nearest_neighbors –test-get_flann_cfgstr





Example

>>> # ENABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> rng = np.random.RandomState(1)
>>> dpts = rng.randint(0, 255, (10, 128)).astype(np.uint8)
>>> cache_dir = '.'
>>> cfgstr = '_FEAT(alg=heshes)'
>>> flann_params = get_kdtree_flann_params()
>>> result = get_flann_cfgstr(dpts, flann_params, cfgstr)
>>> print(result)
_FEAT(alg=heshes)_FLANN(4kdtree)_DPTS((10,128)xxaotseonmfjkzcr)










	
vtool.nearest_neighbors.get_flann_fpath(dpts, cache_dir='default', cfgstr='', flann_params={}, use_params_hash=True, use_data_hash=True, appname='vtool', verbose=True)

	returns filepath for flann index






	
vtool.nearest_neighbors.get_flann_params(algorithm='kdtree', **kwargs)

	Returns flann params that are relvant tothe algorithm

References

http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_manual-1.8.4.pdf


	Parameters

	algorithm (str [https://docs.python.org/3/library/stdtypes.html#str]) – (default = ‘kdtree’)



	Returns

	flann_params



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.nearest_neighbors –test-get_flann_params –algo=kdtree
python -m vtool.nearest_neighbors –test-get_flann_params –algo=kmeans





Example

>>> # ENABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> algorithm = ut.get_argval('--algo', default='kdtree')
>>> flann_params = get_flann_params(algorithm)
>>> result = ('flann_params = %s' % (ub.repr2(flann_params),))
>>> print(result)










	
vtool.nearest_neighbors.get_flann_params_cfgstr(flann_params)

	




	
vtool.nearest_neighbors.get_kdtree_flann_params()

	




	
vtool.nearest_neighbors.invertible_stack(vecs_list, label_list)

	Stacks descriptors into a flat structure and returns inverse mapping from
flat database descriptor indexes (dx) to annotation ids (label) and feature
indexes (fx). Feature indexes are w.r.t. annotation indexes.


	Output:

	idx2_desc - flat descriptor stack
idx2_label  - inverted index into annotations
idx2_fx   - inverted index into features





# Example with 2D Descriptors

Example

>>> # DISABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> DESC_TYPE = np.uint8
>>> label_list  = [1, 2, 3, 4, 5]
>>> vecs_list = [
...     np.array([[0, 0], [0, 1]], dtype=DESC_TYPE),
...     np.array([[5, 3], [2, 30], [1, 1]], dtype=DESC_TYPE),
...     np.empty((0, 2), dtype=DESC_TYPE),
...     np.array([[5, 3], [2, 30], [1, 1]], dtype=DESC_TYPE),
...     np.array([[3, 3], [42, 42], [2, 6]], dtype=DESC_TYPE),
...     ]
>>> idx2_vec, idx2_label, idx2_fx = invertible_stack(vecs_list, label_list)
>>> print(repr(idx2_vec.T))
array([[ 0,  0,  5,  2,  1,  5,  2,  1,  3, 42,  2],
       [ 0,  1,  3, 30,  1,  3, 30,  1,  3, 42,  6]], dtype=uint8)
>>> print(repr(idx2_label))
array([1, 1, 2, 2, 2, 4, 4, 4, 5, 5, 5])
>>> print(repr(idx2_fx))
array([0, 1, 0, 1, 2, 0, 1, 2, 0, 1, 2])










	
vtool.nearest_neighbors.test_annoy()

	




	
vtool.nearest_neighbors.test_cv2_flann()

	
	Ignore:

	[name for name in dir(cv2) if ‘create’ in name.lower()]
[name for name in dir(cv2) if ‘stereo’ in name.lower()]

ut.grab_zipped_url(’https://priithon.googlecode.com/archive/a6117f5e81ec00abcfb037f0f9da2937bb2ea47f.tar.gz’, download_dir=’.’)










	
vtool.nearest_neighbors.tune_flann(dpts, target_precision=0.9, build_weight=0.5, memory_weight=0.0, sample_fraction=0.01)

	References

http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_pami2014.pdf
http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_manual-1.8.4.pdf
http://docs.opencv.org/trunk/modules/flann/doc/flann_fast_approximate_nearest_neighbor_search.html


	Math:

	cost of an algorithm is:


	LaTeX:

	
	cost = frac

	{search + build_weight * build }
{ minoverparams( search + build_weight build)} +
memory_weight * memory














	Parameters

	
	dpts (ndarray) – 


	target_precision (float [https://docs.python.org/3/library/functions.html#float]) – number between 0 and 1 representing desired
accuracy. Higher values are more accurate.


	build_weight (float [https://docs.python.org/3/library/functions.html#float]) – importance weight given to minimizing build time
relative to search time. This number can range from 0 to infinity.
typically because building is a more complex computation you want
to keep the number relatively low, (less than 1) otherwise you’ll
end up getting a linear search (no build time).


	memory_weight (float [https://docs.python.org/3/library/functions.html#float]) – Importance of memory relative to total speed.
A value less than 1 gives more importance to the time spent and a
value greater than 1 gives more importance to the memory usage.


	sample_fraction (float [https://docs.python.org/3/library/functions.html#float]) – number between 0 and 1 representing the
fraction of the input data to use in the optimization. A higher
number uses more data.






	Returns

	tuned_params



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.nearest_neighbors –test-tune_flann











vtool.numpy_utils module

These functions might be PR quality for numpy.


	
vtool.numpy_utils.atleast_nd(arr, n, tofront=False)

	View inputs as arrays with at least n dimensions.
TODO: Submit as a PR to numpy


	Parameters

	
	arr (array_like) – One array-like object.  Non-array inputs are
converted to arrays.  Arrays that already have n or more
dimensions are preserved.


	n (int [https://docs.python.org/3/library/functions.html#int]) – number of dimensions to ensure


	tofront (bool [https://docs.python.org/3/library/functions.html#bool]) – if True new dimensions are added to the front of the
array.  otherwise they are added to the back.









	CommandLine:

	python -m vtool.numpy_utils atleast_nd






	Returns

	An array with a.ndim >= n.  Copies are avoided where possible,
and views with three or more dimensions are returned.  For example,
a 1-D array of shape (N,) becomes a view of shape
(1, N, 1), and a 2-D array of shape (M, N) becomes a view
of shape (M, N, 1).



	Return type

	ndarray






See also

ensure_shape, np.atleast_1d, np.atleast_2d, np.atleast_3d



Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import ubelt as ub
>>> n = 2
>>> arr = np.array([1, 1, 1])
>>> arr_ = atleast_nd(arr, n)
>>> result = ub.repr2(arr_.tolist())
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import ubelt as ub
>>> n = 4
>>> arr1 = [1, 1, 1]
>>> arr2 = np.array(0)
>>> arr3 = np.array([[[[[1]]]]])
>>> arr1_ = atleast_nd(arr1, n)
>>> arr2_ = atleast_nd(arr2, n)
>>> arr3_ = atleast_nd(arr3, n)
>>> result1 = ub.repr2(arr1_.tolist())
>>> result2 = ub.repr2(arr2_.tolist())
>>> result3 = ub.repr2(arr3_.tolist())
>>> result = '\n'.join([result1, result2, result3])
>>> print(result)










	
vtool.numpy_utils.ensure_shape(arr, dimshape)

	TODO: Submit as a PR to numpy?

Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> ensure_shape(np.array([[1, 2]]), (None, 2))
>>> ensure_shape(np.array([]), (None, 2))










	
vtool.numpy_utils.fromiter_nd(iter_, shape, dtype)

	Like np.fromiter but handles iterators that generated
n-dimensional arrays. Slightly faster than np.array.


Note

np.vstack(list_) is still faster than
vt.fromiter_nd(ut.iflatten(list_))




	Parameters

	
	iter_ (iter) – an iterable that generates homogenous ndarrays


	shape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – the expected output shape


	dtype (dtype) – the numpy datatype of the generated ndarrays









Note

The iterable must yeild a numpy array. It cannot yeild a Python list.




	CommandLine:

	python -m vtool.numpy_utils fromiter_nd





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> dtype = np.float
>>> total = 11
>>> rng = np.random.RandomState(0)
>>> iter_ = (rng.rand(5, 7, 3) for _ in range(total))
>>> shape = (total, 5, 7, 3)
>>> result = fromiter_nd(iter_, shape, dtype)
>>> assert result.shape == shape





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import utool as ut
>>> dtype = np.int
>>> qfxs = np.array([1, 2, 3])
>>> dfxs = np.array([4, 5, 6])
>>> iter_ = (np.array(x) for x in ut.product(qfxs, dfxs))
>>> total = len(qfxs) * len(dfxs)
>>> shape = (total, 2)
>>> result = fromiter_nd(iter_, shape, dtype)
>>> assert result.shape == shape






	Ignore:

	>>> dtype = np.uint8
>>> feat_dim = 128
>>> mu = 1000
>>> sigma = 500
>>> n_data = 1000
>>> rng = np.random.RandomState(42)
>>> n_feat_list = np.clip(rng.randn(n_data) * sigma + mu, 0, np.inf).astype(np.int)
>>> # Make a large list of vectors of various sizes
>>> print('Making random vectors')
>>> vecs_list = [(rng.rand(num, feat_dim) * 255).astype(dtype) for num in n_feat_list]
>>> mega_bytes = sum([x.nbytes for x in vecs_list]) / 2 ** 20
>>> print('mega_bytes = %r' % (mega_bytes,))
>>> import itertools as it
>>> import vtool as vt
>>> n_total = n_feat_list.sum()
>>> target1 = np.vstack(vecs_list)
>>> iter_ = it.chain.from_iterable(vecs_list)
>>> shape = (n_total, feat_dim)
>>> target2 = vt.fromiter_nd(it.chain.from_iterable(vecs_list), shape, dtype=dtype)
>>> assert np.all(target1 == target2)
>>>
>>> %timeit np.vstack(vecs_list)
>>> 20.4ms
>>> %timeit vt.fromiter_nd(it.chain.from_iterable(vecs_list), shape, dtype)
>>> 102ms
>>>
>>> iter_ = it.chain.from_iterable(vecs_list)
>>> %time vt.fromiter_nd(iter_, shape, dtype)
>>> %time np.vstack(vecs_list)














	
vtool.numpy_utils.index_to_boolmask(index_list, maxval=None, isflat=True)

	transforms a list of indicies into a boolean mask


	Parameters

	
	index_list (ndarray) – 


	maxval (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)









	Kwargs:

	maxval






	Returns

	mask



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_numpy index_to_boolmask





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_numpy import *  # NOQA
>>> import vtool as vt
>>> index_list = np.array([(0, 0), (1, 1), (2, 1)])
>>> maxval = (3, 3)
>>> mask = vt.index_to_boolmask(index_list, maxval, isflat=False)
>>> result = ('mask =\n%s' % (str(mask.astype(np.uint8)),))
>>> print(result)
[[1 0 0]
 [0 1 0]
 [0 1 0]]





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_numpy import *  # NOQA
>>> import vtool as vt
>>> index_list = np.array([0, 1, 4])
>>> maxval = 5
>>> mask = vt.index_to_boolmask(index_list, maxval, isflat=True)
>>> result = ('mask = %s' % (str(mask.astype(np.uint8)),))
>>> print(result)
mask = [1 1 0 0 1]










	
vtool.numpy_utils.iter_reduce_ufunc(ufunc, arr_iter, out=None)

	constant memory iteration and reduction

applys ufunc from left to right over the input arrays

Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> arr_list = [
...     np.array([0, 1, 2, 3, 8, 9]),
...     np.array([4, 1, 2, 3, 4, 5]),
...     np.array([0, 5, 2, 3, 4, 5]),
...     np.array([1, 1, 6, 3, 4, 5]),
...     np.array([0, 1, 2, 7, 4, 5])
... ]
>>> memory = np.array([9, 9, 9, 9, 9, 9])
>>> gen_memory = memory.copy()
>>> def arr_gen(arr_list, gen_memory):
...     for arr in arr_list:
...         gen_memory[:] = arr
...         yield gen_memory
>>> print('memory = %r' % (memory,))
>>> print('gen_memory = %r' % (gen_memory,))
>>> ufunc = np.maximum
>>> res1 = iter_reduce_ufunc(ufunc, iter(arr_list), out=None)
>>> res2 = iter_reduce_ufunc(ufunc, iter(arr_list), out=memory)
>>> res3 = iter_reduce_ufunc(ufunc, arr_gen(arr_list, gen_memory), out=memory)
>>> print('res1       = %r' % (res1,))
>>> print('res2       = %r' % (res2,))
>>> print('res3       = %r' % (res3,))
>>> print('memory     = %r' % (memory,))
>>> print('gen_memory = %r' % (gen_memory,))
>>> assert np.all(res1 == res2)
>>> assert np.all(res2 == res3)










	
vtool.numpy_utils.multiaxis_reduce(ufunc, arr, startaxis=0)

	used to get max/min over all axes after <startaxis>


	CommandLine:

	python -m vtool.numpy_utils –test-multiaxis_reduce





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> arr = (rng.rand(4, 3, 2, 1) * 255).astype(np.uint8)
>>> ufunc = np.amax
>>> startaxis = 1
>>> out_ = multiaxis_reduce(ufunc, arr, startaxis)
>>> result = out_
>>> print(result)
[182 245 236 249]










	
vtool.numpy_utils.unique_row_indexes(arr)

	np.unique on rows


	Parameters

	arr (ndarray) – 2d array



	Returns

	unique_rowx



	Return type

	ndarray





References

http://stackoverflow.com/questions/16970982/find-unique-rows-in-numpy-array


	CommandLine:

	python -m vtool.numpy_utils –test-unique_row_indexes





Example

>>> # DISABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import ubelt as ub
>>> arr = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
>>> unique_rowx = unique_row_indexes(arr)
>>> result = ('unique_rowx = %s' % (ub.repr2(unique_rowx),))
>>> print(result)
unique_rowx = np.array([0, 1, 2, 3, 5], dtype=np.int64)






	Ignore:

	%timeit unique_row_indexes(arr)
%timeit compute_unique_data_ids(arr)
%timeit compute_unique_integer_data_ids(arr)











vtool.other module


	
vtool.other.and_lists(*args)

	Like np.logical_and, but can take more than 2 arguments


	CommandLine:

	python -m vtool.other –test-and_lists



	SeeAlso:

	or_lists





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arg1 = np.array([1, 1, 1, 1,])
>>> arg2 = np.array([1, 1, 0, 1,])
>>> arg3 = np.array([0, 1, 0, 1,])
>>> args = (arg1, arg2, arg3)
>>> flags = and_lists(*args)
>>> result = str(flags)
>>> print(result)
[False  True False  True]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> size = 10000
>>> rng = np.random.RandomState(0)
>>> arg1 = rng.randint(2, size=size)
>>> arg2 = rng.randint(2, size=size)
>>> arg3 = rng.randint(2, size=size)
>>> args = (arg1, arg2, arg3)
>>> flags = and_lists(*args)
>>> # ensure equal division
>>> segments = 5
>>> validx = np.where(flags)[0]
>>> endx = int(segments * (validx.size // (segments)))
>>> parts = np.split(validx[:endx], segments)
>>> result = str(list(map(np.sum, parts)))
>>> print(result)
[243734, 714397, 1204989, 1729375, 2235191]





%timeit reduce(np.logical_and, args)
%timeit np.logical_and.reduce(args)  # wins with more data






	
vtool.other.argsort_groups(scores_list, reverse=False, rng=<module 'numpy.random' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/random/__init__.py'>, randomize_levels=True)

	Sorts each group normally, but randomizes order of level values.

TODO: move to vtool


	Parameters

	
	scores_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	reverse (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = True)


	rng (module) – random number generator(default = numpy.random)









	CommandLine:

	python -m wbia.init.filter_annots –exec-argsort_groups





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> scores_list = [
>>>     np.array([np.nan, np.nan], dtype=np.float32),
>>>     np.array([np.nan, 2], dtype=np.float32),
>>>     np.array([4, 1, 1], dtype=np.float32),
>>>     np.array([7, 3, 3, 0, 9, 7, 5, 8], dtype=np.float32),
>>>     np.array([2, 4], dtype=np.float32),
>>>     np.array([np.nan, 4, np.nan, 8, np.nan, 9], dtype=np.float32),
>>> ]
>>> reverse = True
>>> rng = np.random.RandomState(0)
>>> idxs_list = argsort_groups(scores_list, reverse, rng)
>>> result = 'idxs_list = %s' % (ut.repr4(idxs_list, with_dtype=False),)
>>> print(result)










	
vtool.other.argsort_records(arrays, reverse=False)

	Sorts arrays that form records.
Same as lexsort(arrays[::-1]) — ie. rows are reversed.


	Parameters

	
	arrays (ndarray) – array of records


	reverse (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)






	Returns

	sortx - sorted indicies



	Return type

	ndarray






	CommandLine:

	python -m vtool.other –exec-argsort_records





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arrays = np.array([
>>>     [1, 1, 1, 2, 2, 2, 3, 4, 5],
>>>     [2, 0, 2, 6, 4, 3, 2, 5, 6],
>>>     [1, 1, 0, 2, 3, 4, 5, 6, 7],
>>> ],)
>>> reverse = False
>>> sortx = argsort_records(arrays, reverse)
>>> result = ('sortx = %s' % (str(sortx),))
>>> print('lxsrt = %s' % (np.lexsort(arrays[::-1]),))
>>> print(result)
sortx = [1 2 0 5 4 3 6 7 8]










	
vtool.other.assert_zipcompress(arr_list, flags_list, axis=None)

	




	
vtool.other.asserteq(output1, output2, thresh=1e-08, nestpath=None, level=0, lbl1=None, lbl2=None, output_lbl=None, verbose=True, iswarning=False)

	recursive equality checks

asserts that output1 and output2 are close to equal.






	
vtool.other.atleast_3channels(arr, copy=True)

	Ensures that there are 3 channels in the image


	Parameters

	
	arr (ndarray[N, M, ..]) – the image


	copy (bool [https://docs.python.org/3/library/functions.html#bool]) – Always copies if True, if False, then copies only when the
size of the array must change.






	Returns

	with shape (N, M, C), where C in {3, 4}



	Return type

	ndarray






	CommandLine:

	python -m vtool.other atleast_3channels



	Doctest:

	>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> assert atleast_3channels(np.zeros((10, 10))).shape[-1] == 3
>>> assert atleast_3channels(np.zeros((10, 10, 1))).shape[-1] == 3
>>> assert atleast_3channels(np.zeros((10, 10, 3))).shape[-1] == 3
>>> assert atleast_3channels(np.zeros((10, 10, 4))).shape[-1] == 4














	
vtool.other.atleast_nd(arr, n, tofront=False)

	View inputs as arrays with at least n dimensions.
TODO: Commit to numpy


	Parameters

	
	arr (array_like) – One array-like object.  Non-array inputs are
converted to arrays.  Arrays that already have n or more dimensions
are preserved.


	n (int [https://docs.python.org/3/library/functions.html#int]) – 


	tofront (bool [https://docs.python.org/3/library/functions.html#bool]) – if True new dims are added to the front of the array









	CommandLine:

	python -m vtool.other –exec-atleast_nd –show






	Returns

	An array with a.ndim >= n.  Copies are avoided where possible,
and views with three or more dimensions are returned.  For example,
a 1-D array of shape (N,) becomes a view of shape
(1, N, 1), and a 2-D array of shape (M, N) becomes a view of shape
(M, N, 1).



	Return type

	ndarray






See also

atleast_1d, atleast_2d, atleast_3d



Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> n = 2
>>> arr = np.array([1, 1, 1])
>>> arr_ = atleast_nd(arr, n)
>>> result = ub.repr2(arr_.tolist())
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> n = 4
>>> arr1 = [1, 1, 1]
>>> arr2 = np.array(0)
>>> arr3 = np.array([[[[[1]]]]])
>>> arr1_ = atleast_nd(arr1, n)
>>> arr2_ = atleast_nd(arr2, n)
>>> arr3_ = atleast_nd(arr3, n)
>>> result1 = ub.repr2(arr1_.tolist())
>>> result2 = ub.repr2(arr2_.tolist())
>>> result3 = ub.repr2(arr3_.tolist())
>>> result = '\n'.join([result1, result2, result3])
>>> print(result)










	
vtool.other.atleast_shape(arr, dimshape)

	Ensures that an array takes a certain shape. The total size of the array
must not change.


	Parameters

	
	arr (ndarray) – array to change the shape of


	dimshape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – desired shape (Nones can be used to broadcast
dimensions)






	Returns

	ndarray - the input array, which has been modified inplace.






	CommandLine:

	python -m vtool.other ensure_shape



	Doctest:

	>>> from vtool.other import *  # NOQA
>>> arr = np.zeros((7, 7))
>>> assert atleast_shape(arr, (1, 1, 3,)).shape == (7, 7, 3)
>>> assert atleast_shape(arr, (1, 1, 2, 4,)).shape == (7, 7, 2, 4)
>>> assert atleast_shape(arr, (1, 1,)).shape == (7, 7,)
>>> assert atleast_shape(arr, (1, 1, 1)).shape == (7, 7, 1)
>>> assert atleast_shape(np.zeros(()), (1,)).shape == (1,)
>>> assert atleast_shape(np.zeros(()), tuple()).shape == tuple()
>>> assert atleast_shape(np.zeros(()), (1, 2, 3,)).shape == (1, 2, 3)
>>> ut.assert_raises(ValueError, atleast_shape, arr, (2, 2))
>>> assert atleast_shape(np.zeros((7, 7, 3)), (1, 1, 3)).shape == (7, 7, 3)
>>> ut.assert_raises(ValueError, atleast_shape, np.zeros((7, 7, 3)), (1, 1, 4))














	
vtool.other.calc_error_bars_from_sample(sample_size, num_positive, pop, conf_level=0.95)

	Determines a error bars of sample

References

https://www.qualtrics.com/blog/determining-sample-size/
http://www.surveysystem.com/sscalc.htm
https://en.wikipedia.org/wiki/Sample_size_determination
http://www.surveysystem.com/sample-size-formula.htm
http://courses.wcupa.edu/rbove/Berenson/10th%20ed%20CD-ROM%20topics/section8_7.pdf
https://en.wikipedia.org/wiki/Standard_normal_table
https://www.unc.edu/~rls/s151-2010/class23.pdf






	
vtool.other.calc_sample_from_error_bars(err_frac, pop, conf_level=0.95, prior=0.5)

	Determines a reasonable sample size to achieve desired error bars.

import sympy
p, n, N, z = sympy.symbols(‘prior, ss, pop, zval’)
me = sympy.symbols(‘err_frac’)
expr = (z * sympy.sqrt((p * (1 - p) / n) * ((N - n) / (N - 1))))
equation = sympy.Eq(me, expr)
nexpr = sympy.solve(equation, [n])[0]
nexpr = sympy.simplify(nexpr)

import autopep8
print(autopep8.fix_lines([‘ss = ‘ + str(nexpr)], autopep8._get_options({}, False)))

ss = -pop * prior* (zval**2) (prior - 1) / ((err_frac * 2) * pop - (err_frac**2) - prior * (zval**2) * (prior - 1))
ss = pop * prior * zval ** 2 * (prior - 1) / (-err_frac ** 2 * pop + err_frac ** 2 + prior * zval ** 2 * (prior - 1))






	
vtool.other.check_sift_validity(sift_uint8, lbl=None, verbose=True)

	checks if a SIFT descriptor is valid






	
vtool.other.clipnorm(arr, min_, max_, out=None)

	normalizes arr to the range 0 to 1 using min_ and max_ as clipping bounds






	
vtool.other.colwise_operation(arr1, arr2, op)

	




	
vtool.other.compare_implementations(func1, func2, args, show_output=False, lbl1='', lbl2='', output_lbl=None)

	tests two different implementations of the same function






	
vtool.other.compare_matrix_columns(matrix, columns, comp_op=<ufunc 'equal'>, logic_op=<ufunc 'logical_or'>)

	
	REPLACE WITH:

	qfx2_invalid = logic_op.reduce([comp_op([:, None], qfx2_normnid) for col1 in qfx2_topnid.T])










	
vtool.other.compare_matrix_to_rows(row_matrix, row_list, comp_op=<ufunc 'equal'>, logic_op=<ufunc 'logical_or'>)

	Compares each row in row_list to each row in row matrix using comp_op
Both must have the same number of columns.
Performs logic_op on the results of each individual row


	SeeAlso:

	wbia.algo.hots.nn_weights.mark_name_valid_normalizers





compop   = np.equal
logic_op = np.logical_or






	
vtool.other.componentwise_dot(arr1, arr2)

	a dot product is a componentwise multiplication of
two vector and then a sum.


	Parameters

	
	arr1 (ndarray) – 


	arr2 (ndarray) – 






	Returns

	cosangle



	Return type

	ndarray





Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> np.random.seed(0)
>>> arr1 = np.random.rand(3, 128)
>>> arr1 = arr1 / np.linalg.norm(arr1, axis=1)[:, None]
>>> arr2 = arr1
>>> cosangle = componentwise_dot(arr1, arr2)
>>> result = str(cosangle)
>>> print(result)
[ 1.  1.  1.]










	
vtool.other.compress2(arr, flag_list, axis=None, out=None)

	Wrapper around numpy compress that makes the signature more similar to take






	
vtool.other.compute_ndarray_unique_rowids_unsafe(arr)

	arr = np.random.randint(2, size=(10000, 10))
vt.compute_unique_data_ids_(list(map(tuple, arr)))
len(vt.compute_unique_data_ids_(list(map(tuple, arr))))
len(np.unique(vt.compute_unique_data_ids_(list(map(tuple, arr)))))

%timeit vt.compute_unique_data_ids_(list(map(tuple, arr)))
%timeit compute_ndarray_unique_rowids_unsafe(arr)






	
vtool.other.compute_unique_arr_dataids(arr)

	specialized version for speed when arr is an ndarray






	
vtool.other.compute_unique_data_ids(data)

	This is actually faster than compute_unique_integer_data_ids it seems


	CommandLine:

	python -m vtool.other –test-compute_unique_data_ids





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> data = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
>>> dataid_list = compute_unique_data_ids(data)
>>> result = 'dataid_list = ' + ub.repr2(dataid_list, with_dtype=True)
>>> print(result)
dataid_list = np.array([0, 1, 2, 3, 0, 4, 4, 2, 1], dtype=np.int32)










	
vtool.other.compute_unique_data_ids_(hashable_rows, iddict_=None)

	




	
vtool.other.compute_unique_integer_data_ids(data)

	This is actually slower than compute_unique_data_ids it seems

Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> data = np.array([[0, 0], [0, 1], [1, 1], [0, 0], [0, 0], [0, 1], [1, 1], [0, 0], [9, 0]])
>>> data = np.random.randint(1000, size=(1000, 2))
>>> # execute function
>>> result1 = compute_unique_data_ids(data)
>>> result2 = compute_unique_integer_data_ids(data)
>>> # verify results
>>> print(result)





%timeit compute_unique_data_ids(data)
%timeit compute_unique_integer_data_ids(data)






	
vtool.other.ensure_rng(seed=None)

	Returns a numpy random number generator given a seed.






	
vtool.other.ensure_shape(arr, dimshape)

	Ensures that an array takes a certain shape. The total size of the array
must not change.


	Parameters

	
	arr (ndarray) – array to change the shape of


	dimshape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – desired shape (Nones can be used to broadcast
dimensions)






	Returns

	ndarray - the input array, which has been modified inplace.






	CommandLine:

	python -m vtool.other ensure_shape



	Doctest:

	>>> from vtool.other import *  # NOQA
>>> arr = np.zeros((7, 7))
>>> dimshape = (None, None, 3)
>>> arr2 = ensure_shape(np.array([[1, 2]]), (None, 2))
>>> assert arr2.shape == (1, 2)
>>> arr3 = ensure_shape(np.array([]), (None, 2))
>>> assert arr3.shape == (0, 2)














	
vtool.other.find_best_undirected_edge_indexes(directed_edges, score_arr=None)

	
	Parameters

	
	directed_edges (ndarray[ndims=2]) – 


	score_arr (ndarray) – 






	Returns

	unique_edge_xs



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.other –test-find_best_undirected_edge_indexes





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
>>> score_arr = np.array([1, 1, 1, 1, 1, 1, 2])
>>> unique_edge_xs = find_best_undirected_edge_indexes(directed_edges, score_arr)
>>> result = str(unique_edge_xs)
>>> print(result)
[0 3 4 6]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
>>> score_arr = None
>>> unique_edge_xs = find_best_undirected_edge_indexes(directed_edges, score_arr)
>>> result = str(unique_edge_xs)
>>> print(result)
[0 2 3 4]










	
vtool.other.find_elbow_point(curve)

	Finds the on the curve point furthest from the line defined by the
endpoints of the curve.


	Parameters

	curve (ndarray) – a monotonic curve



	Returns

	tradeoff_idx - this is an elbow point in the curve



	Return type

	int [https://docs.python.org/3/library/functions.html#int]





References

http://stackoverflow.com/questions/2018178/trade-off-point-on-curve


	CommandLine:

	python -m vtool.other find_elbow_point –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> curve = np.exp(np.linspace(0, 10, 100))
>>> tradeoff_idx = find_elbow_point(curve)
>>> result = ('tradeoff_idx = %s' % (ub.repr2(tradeoff_idx),))
>>> print(result)
>>> assert tradeoff_idx == 76
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> point = [tradeoff_idx, curve[tradeoff_idx]]
>>> segment = np.array([[0, len(curve) - 1], [curve[0], curve[-1]]])
>>> e1, e2 = segment.T
>>> dist_point = vt.closest_point_on_line_segment(point, e1, e2)
>>> dist_line = np.array([dist_point, point]).T
>>> pt.plot(curve, 'r', label='curve')
>>> pt.plot(point[0], point[1], 'go', markersize=10, label='tradeoff point')
>>> pt.plot(dist_line[0], dist_line[1], '-xb')
>>> pt.plot(segment[0], segment[1], '-xb')
>>> pt.legend()
>>> ut.show_if_requested()










	
vtool.other.find_first_true_indices(flags_list)

	TODO: move to vtool

returns a list of indexes where the index is the first True position
in the corresponding sublist or None if it does not exist

in other words: for each row finds the smallest True column number or None


	Parameters

	flags_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of lists of booleans






	CommandLine:

	python -m utool.util_list –test-find_first_true_indices





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> flags_list = [[True, False, True],
...               [False, False, False],
...               [False, True, True],
...               [False, False, True]]
>>> # execute function
>>> index_list = find_first_true_indices(flags_list)
>>> # verify results
>>> result = str(index_list)
>>> print(result)
[0, None, 1, 2]










	
vtool.other.find_k_true_indicies(flags_list, k)

	Uses output of either this function or find_first_true_indices
to find the next index of true flags


	Parameters

	flags_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of lists of booleans






	CommandLine:

	python -m utool.util_list –test-find_next_true_indices





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> flags_list = [[False, False, True],
...               [False, False, False],
...               [False, True, True],
...               [True, True, True]]
>>> k = 2
>>> indices = find_k_true_indicies(flags_list, k)
>>> result = str(indices)
>>> print(result)
[array([2]), None, array([1, 2]), array([0, 1])]










	
vtool.other.find_next_true_indices(flags_list, offset_list)

	Uses output of either this function or find_first_true_indices
to find the next index of true flags


	Parameters

	flags_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of lists of booleans






	CommandLine:

	python -m utool.util_list –test-find_next_true_indices





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> flags_list = [[True, False, True],
...               [False, False, False],
...               [False, True, True],
...               [False, False, True]]
>>> offset_list = find_first_true_indices(flags_list)
>>> # execute function
>>> index_list = find_next_true_indices(flags_list, offset_list)
>>> # verify results
>>> result = str(index_list)
>>> print(result)
[2, None, 2, None]










	
vtool.other.flag_intersection(arr1, arr2)

	Flags the rows in arr1 that contain items in arr2


	Returns

	flags where len(flags) == len(arr1)



	Return type

	ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr1 = np.array([0, 1, 2, 3, 4, 5])
>>> arr2 = np.array([2, 6, 4])
>>> flags = flag_intersection(arr1, arr2)
>>> assert len(flags) == len(arr1)
>>> result = ('flags = %s' % (ub.repr2(flags),))
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> arr1 = np.array([[0, 0], [0, 1], [0, 2], [0, 3], [0, 4], [0, 5]])
>>> arr2 = np.array([[0, 2], [0, 6], [0, 4], [3, 0]])
>>> arr1, arr2 = vt.structure_rows(arr1, arr2)
>>> flags = flag_intersection(arr1, arr2)
>>> assert len(flags) == len(arr1)
>>> result = ('flags = %s' % (ub.repr2(flags),))
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr1 = np.array([0, 1, 2, 3, 4, 5])
>>> arr2 = np.array([])
>>> flags = flag_intersection(arr1, arr2)
>>> assert len(flags) == len(arr1)
>>> flags = flag_intersection(np.array([]), np.array([2, 6, 4]))
>>> assert len(flags) == 0






	Ignore:

	>>> setup = ut.codeblock(
>>>     r'''
        import vtool as vt
        import numpy as np
        rng = np.random.RandomState(0)
        arr1 = rng.randint(0, 100, 100000).reshape(-1, 2)
        arr2 = rng.randint(0, 100, 1000).reshape(-1, 2)
        arr1_, arr2_ = vt.structure_rows(arr1, arr2)
        ''')
>>> stmt_list = ut.codeblock(
>>>     '''
        np.array([row in arr2_ for row in arr1_])
        np.logical_or.reduce([arr1_ == row_ for row_ in arr2_]).ravel()
        vt.iter_reduce_ufunc(np.logical_or, (arr1_ == row_ for row_ in arr2_)).ravel()
        ''').split('\n')
>>> out = ut.timeit_compare(stmt_list, setup=setup, iterations=3)














	
vtool.other.fromiter_nd(iter_, shape, dtype)

	Like np.fromiter but handles iterators that generated
n-dimensional arrays. Slightly faster than np.array.

maybe commit to numpy?


	Parameters

	
	iter (iter) – an iterable that generates homogenous ndarrays


	shape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – the expected output shape


	dtype (dtype) – the numpy datatype of the generated ndarrays









Note

The iterable must yeild a numpy array. It cannot yeild a Python list.




	CommandLine:

	python -m vtool.other fromiter_nd –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> dtype = np.float
>>> total = 11
>>> rng = np.random.RandomState(0)
>>> iter_ = (rng.rand(5, 7, 3) for _ in range(total))
>>> shape = (total, 5, 7, 3)
>>> result = fromiter_nd(iter_, shape, dtype)
>>> assert result.shape == shape





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> dtype = np.int
>>> qfxs = np.array([1, 2, 3])
>>> dfxs = np.array([4, 5, 6])
>>> iter_ = (np.array(x) for x in ut.product(qfxs, dfxs))
>>> total = len(qfxs) * len(dfxs)
>>> shape = (total, 2)
>>> result = fromiter_nd(iter_, shape, dtype)
>>> assert result.shape == shape










	
vtool.other.get_covered_mask(covered_array, covering_array)

	




	
vtool.other.get_crop_slices(isfill)

	




	
vtool.other.get_uncovered_mask(covered_array, covering_array)

	
	Parameters

	
	covered_array (ndarray) – 


	covering_array (ndarray) – 






	Returns

	flags



	Return type

	ndarray






	CommandLine:

	python -m vtool.other –test-get_uncovered_mask





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> covered_array = [1, 2, 3, 4, 5]
>>> covering_array = [2, 4, 5]
>>> flags = get_uncovered_mask(covered_array, covering_array)
>>> result = str(flags)
>>> print(result)
[ True False  True False False]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> covered_array = [1, 2, 3, 4, 5]
>>> covering_array = []
>>> flags = get_uncovered_mask(covered_array, covering_array)
>>> result = str(flags)
>>> print(result)
[ True  True  True  True  True]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> covered_array = np.array([
...  [1, 2, 3],
...  [4, 5, 6],
...  [7, 8, 9],
... ], dtype=np.int32)
>>> covering_array = [2, 4, 5]
>>> flags = get_uncovered_mask(covered_array, covering_array)
>>> result = ub.repr2(flags, with_dtype=True)
>>> print(result)
np.array([[ True, False,  True],
          [False, False,  True],
          [ True,  True,  True]], dtype=np.bool)






	Ignore:

	covering_array = [1, 2, 3, 4, 5, 6, 7]
%timeit get_uncovered_mask(covered_array, covering_array)
100000 loops, best of 3: 18.6 µs per loop
%timeit get_uncovered_mask2(covered_array, covering_array)
100000 loops, best of 3: 16.9 µs per loop










	
vtool.other.get_undirected_edge_ids(directed_edges)

	
	Parameters

	directed_edges (ndarray[ndims=2]) – 



	Returns

	edgeid_list



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.other –exec-get_undirected_edge_ids





Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
>>> edgeid_list = get_undirected_edge_ids(directed_edges)
>>> result = ('edgeid_list = %s' % (ub.repr2(edgeid_list),))
>>> print(result)
edgeid_list = [0 0 1 2 3 1 1]










	
vtool.other.grab_webcam_image()

	References

http://opencv-python-tutroals.readthedocs.org/en/latest/py_tutorials/py_gui/py_video_display/py_video_display.html


	CommandLine:

	python -m vtool.other –test-grab_webcam_image –show





Example

>>> # SCRIPT
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> img = grab_webcam_image()
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img)
>>> vt.imwrite('webcap.jpg', img)
>>> ut.show_if_requested()










	
vtool.other.greedy_setcover(universe, subsets, weights=None)

	Copied implmentation of greedy set cover from stack overflow. Needs work.

References

http://stackoverflow.com/questions/7942312/of-greedy-set-cover-faster

Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> universe = set([1,2,3,4])
>>> subsets = [set([1,2]), set([1]), set([1,2,3]), set([1]), set([3,4]),
>>>           set([4]), set([1,2]), set([3,4]), set([1,2,3,4])]
>>> weights = [1, 1, 2, 2, 2, 3, 3, 4, 4]
>>> chosen, costs = greedy_setcover(universe, subsets, weights)
>>> print('Cover: %r' % (chosen,))
>>> print('Total Cost: %r=sum(%r)' % (sum(costs), costs))










	
vtool.other.inbounds(num, low, high, eq=False)

	
	Parameters

	
	num (scalar or ndarray) – 


	low (scalar or ndarray) – 


	high (scalar or ndarray) – 


	eq (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	is_inbounds



	Return type

	scalar or ndarray






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/other.py inbounds





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> import utool as ut
>>> num = np.array([[ 0.   ,  0.431,  0.279],
...                 [ 0.204,  0.352,  0.08 ],
...                 [ 0.107,  0.325,  0.179]])
>>> low  = .1
>>> high = .4
>>> eq = False
>>> is_inbounds = inbounds(num, low, high, eq)
>>> result = ub.repr2(is_inbounds, with_dtype=True)
>>> print(result)










	
vtool.other.index_partition(item_list, part1_items)

	returns two lists. The first are the indecies of items in item_list that
are in part1_items. the second is the indices in item_list that are not
in part1_items. items in part1_items that are not in item_list are
ignored

Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> item_list = ['dist', 'fg', 'distinctiveness']
>>> part1_items = ['fg', 'distinctiveness']
>>> part1_indexes, part2_indexes = index_partition(item_list, part1_items)
>>> ut.assert_eq(part1_indexes.tolist(), [1, 2])
>>> ut.assert_eq(part2_indexes.tolist(), [0])










	
vtool.other.intersect1d_reduce(arr_list, assume_unique=False)

	




	
vtool.other.intersect2d_flags(A, B)

	Checks intersection of rows of A against rows of B


	Parameters

	
	A (ndarray[ndims=2]) – 


	B (ndarray[ndims=2]) – 






	Returns

	(flag_list1, flag_list2)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.other –test-intersect2d_flags



	SeeAlso:

	np.in1d - the one dimensional version





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> A = np.array([[609, 307], [ 95, 344], [  1, 690]])
>>> B = np.array([[ 422, 1148], [ 422,  968], [ 481, 1148], [ 750, 1132], [ 759,  159]])
>>> (flag_list1, flag_list2) = intersect2d_flags(A, B)
>>> result = str((flag_list1, flag_list2))
>>> print(result)










	
vtool.other.intersect2d_indices(A, B)

	
	Parameters

	
	A (ndarray[ndims=2]) – 


	B (ndarray[ndims=2]) – 






	Returns

	(ax_list, bx_list)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.other –test-intersect2d_indices





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> A = np.array([[ 158,  171], [ 542,  297], [ 955, 1113], [ 255, 1254], [ 976, 1255], [ 170, 1265]])
>>> B = np.array([[ 117,  211], [ 158,  171], [ 255, 1254], [ 309,  328], [ 447, 1148], [ 750,  357], [ 976, 1255]])
>>> # execute function
>>> (ax_list, bx_list) = intersect2d_indices(A, B)
>>> # verify results
>>> result = str((ax_list, bx_list))
>>> print(result)










	
vtool.other.intersect2d_numpy(A, B, assume_unique=False, return_indices=False)

	References

http://stackoverflow.com/questions/8317022/get-intersecting-rows-across-two-2d-numpy-arrays/8317155#8317155


	Parameters

	
	A (ndarray[ndims=2]) – 


	B (ndarray[ndims=2]) – 


	assume_unique (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	C



	Return type

	ndarray[ndims=2]






	CommandLine:

	python -m vtool.other –test-intersect2d_numpy





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> A = np.array([[  0,  78,  85, 283, 396, 400, 403, 412, 535, 552],
...               [152,  98,  32, 260, 387, 285,  22, 103,  55, 261]]).T
>>> B = np.array([[403,  85, 412,  85, 815, 463, 613, 552],
...                [ 22,  32, 103, 116, 188, 199, 217, 254]]).T
>>> assume_unique = False
>>> # execute function
>>> C, Ax, Bx = intersect2d_numpy(A, B, return_indices=True)
>>> # verify results
>>> result = str((C.T, Ax, Bx))
>>> print(result)
(array([[ 85, 403, 412],
       [ 32,  22, 103]]), array([2, 6, 7]), array([0, 1, 2]))





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> A = np.array([[1, 2, 3], [1, 1, 1]])
>>> B = np.array([[1, 2, 3], [1, 2, 14]])
>>> C, Ax, Bx = intersect2d_numpy(A, B, return_indices=True)
>>> result = str((C, Ax, Bx))
>>> print(result)
(array([[1, 2, 3]]), array([0]), array([0]))










	
vtool.other.intersect2d_structured_numpy(arr1, arr2, assume_unique=False)

	
	Parameters

	
	arr1 – unstructured 2d array


	arr2 – unstructured 2d array






	Returns

	A_, B_, C_ - structured versions of arr1, and arr2, and their structured intersection





References

http://stackoverflow.com/questions/16970982/find-unique-rows-in-numpy-array
http://stackoverflow.com/questions/8317022/get-intersecting-rows-across-two-2d-numpy-arrays






	
vtool.other.iter_reduce_ufunc(ufunc, arr_iter, out=None)

	constant memory iteration and reduction

applys ufunc from left to right over the input arrays

Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr_list = [
...     np.array([0, 1, 2, 3, 8, 9]),
...     np.array([4, 1, 2, 3, 4, 5]),
...     np.array([0, 5, 2, 3, 4, 5]),
...     np.array([1, 1, 6, 3, 4, 5]),
...     np.array([0, 1, 2, 7, 4, 5])
... ]
>>> memory = np.array([9, 9, 9, 9, 9, 9])
>>> gen_memory = memory.copy()
>>> def arr_gen(arr_list, gen_memory):
...     for arr in arr_list:
...         gen_memory[:] = arr
...         yield gen_memory
>>> print('memory = %r' % (memory,))
>>> print('gen_memory = %r' % (gen_memory,))
>>> ufunc = np.maximum
>>> res1 = iter_reduce_ufunc(ufunc, iter(arr_list), out=None)
>>> res2 = iter_reduce_ufunc(ufunc, iter(arr_list), out=memory)
>>> res3 = iter_reduce_ufunc(ufunc, arr_gen(arr_list, gen_memory), out=memory)
>>> print('res1       = %r' % (res1,))
>>> print('res2       = %r' % (res2,))
>>> print('res3       = %r' % (res3,))
>>> print('memory     = %r' % (memory,))
>>> print('gen_memory = %r' % (gen_memory,))
>>> assert np.all(res1 == res2)
>>> assert np.all(res2 == res3)










	
vtool.other.list_compress_(list_, flag_list)

	




	
vtool.other.list_take_(list_, index_list)

	




	
vtool.other.make_video(images, outvid=None, fps=5, size=None, is_color=True, format='XVID')

	Create a video from a list of images.

References

http://www.xavierdupre.fr/blog/2016-03-30_nojs.html
http://opencv-python-tutroals.readthedocs.org/en/latest/py_tutorials/py_gui/py_video_display/py_video_display.html

@param      outvid      output video
@param      images      list of images to use in the video
@param      fps         frame per second
@param      size        size of each frame
@param      is_color    color
@param      format      see http://www.fourcc.org/codecs.php

The function relies on http://opencv-python-tutroals.readthedocs.org/en/latest/.
By default, the video will have the size of the first image.
It will resize every image to this size before adding them to the video.






	
vtool.other.make_video2(images, outdir)

	




	
vtool.other.median_abs_dev(arr_list, **kwargs)

	References

https://en.wikipedia.org/wiki/Median_absolute_deviation






	
vtool.other.mult_lists(*args)

	




	
vtool.other.multigroup_lookup(lazydict, keys_list, subkeys_list, custom_func)

	Efficiently calls custom_func for each item in zip(keys_list, subkeys_list)
by grouping subkeys to minimize the number of calls to custom_func.

We are given multiple lists of keys, and subvals.
The goal is to group the subvals by keys and apply the subval lookups
(a call to a function) to the key only once and at the same time.


	Parameters

	
	lazydict (dict of utool.LazyDict) – 


	keys_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	subkeys_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	custom_func (func) – must have signature custom_func(lazydict, key, subkeys)









	SeeAlso:

	vt.multigroup_lookup_naive - unoptomized version, but simple to read





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> fpath_list = [ut.grab_test_imgpath(key) for key in ut.util_grabdata.get_valid_test_imgkeys()]
>>> lazydict = {count: vt.testdata_annot_metadata(fpath) for count, fpath in enumerate(fpath_list)}
>>> aids_list = np.array([(3, 2), (0, 2), (1, 2), (2, 3)])
>>> fms       = np.array([[2, 5], [2, 3], [2, 1], [3, 4]])
>>> keys_list = aids_list.T
>>> subkeys_list = fms.T
>>> def custom_func(lazydict, key, subkeys):
>>>     annot = lazydict[key]
>>>     kpts = annot['kpts']
>>>     rchip = annot['rchip']
>>>     kpts_m = kpts.take(subkeys, axis=0)
>>>     warped_patches = vt.get_warped_patches(rchip, kpts_m)[0]
>>>     return warped_patches
>>> data_lists1 = multigroup_lookup(lazydict, keys_list, subkeys_list, custom_func)
>>> data_lists2 = multigroup_lookup_naive(lazydict, keys_list, subkeys_list, custom_func)
>>> vt.sver_c_wrapper.asserteq(data_lists1, data_lists2)





Example

>>> keys_list = [np.array([]), np.array([]), np.array([])]
>>> subkeys_list = [np.array([]), np.array([]), np.array([])]










	
vtool.other.multigroup_lookup_naive(lazydict, keys_list, subkeys_list, custom_func)

	Slow version of multigroup_lookup. Makes a call to custom_func for each
item in zip(keys_list, subkeys_list).


	SeeAlso:

	vt.multigroup_lookup










	
vtool.other.nearest_point(x, y, pts, mode='random')

	finds the nearest point(s) in pts to (x, y)






	
vtool.other.nonunique_row_flags(arr)

	




	
vtool.other.nonunique_row_indexes(arr)

	rows that are not unique (does not include the first instance of each pattern)


	Parameters

	arr (ndarray) – 2d array



	Returns

	nonunique_rowx



	Return type

	ndarray






	SeeAlso:

	unique_row_indexes
nonunique_row_flags



	CommandLine:

	python -m vtool.other –test-unique_row_indexes





Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
>>> nonunique_rowx = unique_row_indexes(arr)
>>> result = ('nonunique_rowx = %s' % (ub.repr2(nonunique_rowx),))
>>> print(result)
nonunique_rowx = np.array([4, 6, 7, 8], dtype=np.int64)










	
vtool.other.norm01(array, dim=None)

	normalizes a numpy array from 0 to 1 based in its extent


	Parameters

	
	array (ndarray) – 


	dim (int [https://docs.python.org/3/library/functions.html#int]) – 






	Returns

	



	Return type

	ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> array = np.array([ 22, 1, 3, 2, 10, 42, ])
>>> dim = None
>>> array_norm = norm01(array, dim)
>>> result = ub.repr2(array_norm, precision=3)
>>> print(result)










	
vtool.other.or_lists(*args)

	Like np.logical_and, but can take more than 2 arguments


	SeeAlso:

	and_lists










	
vtool.other.pad_vstack(arrs, fill_value=0)

	Stacks values and pads arrays with different lengths with zeros






	
vtool.other.rebuild_partition(part1_vals, part2_vals, part1_indexes, part2_indexes)

	Inverts work done by index_partition


	Parameters

	
	part1_vals (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	part2_vals (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	part1_indexes (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – 


	part2_indexes (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – 









	CommandLine:

	python -m vtool.other –test-rebuild_partition





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> item_list = ['dist', 'fg', 'distinctiveness']
>>> part1_items = ['fg', 'distinctiveness']
>>> part1_indexes, part2_indexes = index_partition(item_list, part1_items)
>>> part1_vals = ut.take(item_list, part1_indexes)
>>> part2_vals = ut.take(item_list, part2_indexes)
>>> val_list = rebuild_partition(part1_vals, part2_vals, part1_indexes, part2_indexes)
>>> assert val_list == item_list, 'incorrect inversin'
>>> print(val_list)










	
vtool.other.rowwise_operation(arr1, arr2, op)

	DEPRICATE THIS IS POSSIBLE WITH STRICTLY BROADCASTING AND
USING np.newaxis

DEPRICATE, numpy has better ways of doing this.
Is the rowwise name correct? Should it be colwise?

performs an operation between an
(N x A x B … x Z) array with an
(N x 1) array






	
vtool.other.safe_argmax(arr, fill=nan, finite=False, nans=True)

	
	Doctest:

	>>> from vtool.other import *
>>> assert safe_argmax([np.nan, np.nan], nans=False) == 0
>>> assert safe_argmax([-100, np.nan], nans=False) == 0
>>> assert safe_argmax([np.nan, -100], nans=False) == 1
>>> assert safe_argmax([-100, 0], nans=False) == 1
>>> assert np.isnan(safe_argmax([]))














	
vtool.other.safe_cat(tup, axis=0, default_shape=(0, ), default_dtype=<class 'numpy.float32'>)

	stacks a tuple even if it is empty
Also deals with numpy bug where cat fails if an element in sequence is empty

Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> # test1
>>> tup = []
>>> ut.assert_eq(vt.safe_cat(tup, axis=0).shape, (0,))
>>> # test2
>>> tup = (np.array([[1, 2, 3]]), np.array([[]]))
>>> s = vt.safe_cat(tup, axis=0)
>>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
>>> ut.assert_eq(s.shape, (1, 3))
>>> # test3
>>> tup = (np.array([[1, 2, 3]]), np.array([[3, 4, 5]]))
>>> s = vt.safe_cat(tup, axis=1)
>>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
>>> ut.assert_eq(s.shape, (1, 6))
>>> # test3
>>> tup = (np.array(1), np.array(2), np.array(3))
>>> s = vt.safe_cat(tup, axis=1)
>>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
>>> ut.assert_eq(s.shape, (1, 6))










	
vtool.other.safe_div(a, b)

	




	
vtool.other.safe_extreme(arr, op, fill=nan, finite=False, nans=True)

	Applies an exterme operation to an 1d array (typically max/min) but ensures
a value is always returned even in operations without identities. The
default identity must be specified using the fill argument.


	Parameters

	
	arr (ndarray) – 1d array to take extreme of


	op (func) – vectorized operation like np.max to apply to array


	fill (float [https://docs.python.org/3/library/functions.html#float]) – return type if arr has no elements (default = nan)


	finite (bool [https://docs.python.org/3/library/functions.html#bool]) – if True ignores non-finite values (default = False)


	nans (bool [https://docs.python.org/3/library/functions.html#bool]) – if False ignores nans (default = True)













	
vtool.other.safe_max(arr, fill=nan, finite=False, nans=True)

	
	Parameters

	
	arr (ndarray) – 1d array to take max of


	fill (float [https://docs.python.org/3/library/functions.html#float]) – return type if arr has no elements (default = nan)


	finite (bool [https://docs.python.org/3/library/functions.html#bool]) – if True ignores non-finite values (default = False)


	nans (bool [https://docs.python.org/3/library/functions.html#bool]) – if False ignores nans (default = True)









	CommandLine:

	python -m vtool.other safe_max –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arrs = [[], [np.nan], [-np.inf, np.nan, np.inf], [np.inf], [np.inf, 1], [0, 1]]
>>> arrs = [np.array(arr) for arr in arrs]
>>> fill = np.nan
>>> results1 = [safe_max(arr, fill, finite=False, nans=True) for arr in arrs]
>>> results2 = [safe_max(arr, fill, finite=True, nans=True) for arr in arrs]
>>> results3 = [safe_max(arr, fill, finite=True, nans=False) for arr in arrs]
>>> results4 = [safe_max(arr, fill, finite=False, nans=False) for arr in arrs]
>>> results = [results1, results2, results3, results4]
>>> result = ('results = %s' % (ub.repr2(results, nl=1),))
>>> print(result)
results = [
    [float('nan'), float('nan'), float('nan'), float('inf'), float('inf'), 1],
    [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 1],
    [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 1],
    [float('nan'), float('nan'), float('inf'), float('inf'), float('inf'), 1],
]










	
vtool.other.safe_min(arr, fill=nan, finite=False, nans=True)

	Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arrs = [[], [np.nan], [-np.inf, np.nan, np.inf], [np.inf], [np.inf, 1], [0, 1]]
>>> arrs = [np.array(arr) for arr in arrs]
>>> fill = np.nan
>>> results1 = [safe_min(arr, fill, finite=False, nans=True) for arr in arrs]
>>> results2 = [safe_min(arr, fill, finite=True, nans=True) for arr in arrs]
>>> results3 = [safe_min(arr, fill, finite=True, nans=False) for arr in arrs]
>>> results4 = [safe_min(arr, fill, finite=False, nans=False) for arr in arrs]
>>> results = [results1, results2, results3, results4]
>>> result = ('results = %s' % (ub.repr2(results, nl=1),))
>>> print(result)
results = [
    [float('nan'), float('nan'), float('nan'), float('inf'), 1.0, 0],
    [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 0],
    [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 0],
    [float('nan'), float('nan'), float('-inf'), float('inf'), 1.0, 0],
]










	
vtool.other.safe_vstack(tup, default_shape=(0, ), default_dtype=<class 'numpy.float32'>)

	stacks a tuple even if it is empty






	
vtool.other.significant_shape(arr)

	find the shape without trailing 1’s






	
vtool.other.structure_rows(*arrs)

	
	CommandLine:

	python -m vtool.other structure_rows



	SeeAlso:

	unstructure_rows





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr1 = np.array([[609, 307], [ 95, 344], [  1, 690]])
>>> arr2 = np.array([[ 422, 1148], [ 422,  968], [ 481, 1148], [ 750, 1132], [ 759,  159]])
>>> arrs = (arr1, arr2)
>>> structured_arrs = structure_rows(*arrs)
>>> unstructured_arrs = unstructure_rows(*structured_arrs)
>>> assert np.all(unstructured_arrs[0] == arrs[0])
>>> assert np.all(unstructured_arrs[1] == arrs[1])
>>> union_ = np.union1d(*structured_arrs)
>>> union, = unstructure_rows(union_)
>>> assert len(union.shape) == 2










	
vtool.other.take2(arr, index_list, axis=None, out=None)

	Wrapper around numpy compress that makes the signature more similar to take






	
vtool.other.take_col_per_row(arr, colx_list)

	takes a column from each row


	Ignore:

	num_rows = 1000
num_cols = 4

arr = np.arange(10 * 4).reshape(10, 4)
colx_list = (np.random.rand(10) * 4).astype(np.int)

%timeit np.array([row[cx] for (row, cx) in zip(arr, colx_list)])
%timeit arr.ravel().take(np.ravel_multi_index((np.arange(len(colx_list)), colx_list), arr.shape))
%timeit arr.ravel().take(colx_list + np.arange(arr.shape[0]) * arr.shape[1])










	
vtool.other.to_undirected_edges(directed_edges, upper=False)

	




	
vtool.other.trytake(list_, index_list)

	




	
vtool.other.unique_rows(arr, directed=True)

	Order or columns does not matter if directed = False






	
vtool.other.unstructure_rows(*structured_arrs)

	
	SeeAlso:

	structure_rows










	
vtool.other.weighted_average_scoring(fsv, weight_filtxs, nonweight_filtxs)

	does frac{sum_i w^f_i * w^d_i * r_i}{sum_i w^f_i, w^d_i}
to get a weighed average of ratio scores

If we normalize the weight part to add to 1 then we can get per-feature
scores.

References

http://en.wikipedia.org/wiki/Weighted_arithmetic_mean

Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> fsv = np.array([
...     [ 0.82992172,  1.56136119,  0.66465378],
...     [ 0.8000412 ,  2.14719748,  1.        ],
...     [ 0.80848503,  2.6816361 ,  1.        ],
...     [ 0.86761665,  2.70189977,  1.        ],
...     [ 0.8004055 ,  1.58753884,  0.92178345],])
>>> weight_filtxs = np.array([1, 2], dtype=np.int32)
>>> nonweight_filtxs = np.array([0], dtype=np.int32)
>>> new_fs = weighted_average_scoring(fsv, weight_filtxs, nonweight_filtxs)
>>> result = new_fs
>>> print(result)










	
vtool.other.weighted_geometic_mean(data, weights)

	
	Parameters

	
	data (list of ndarrays) – 


	weights (ndarray) – 






	Returns

	ndarray






	CommandLine:

	python -m vtool.other –test-weighted_geometic_mean





References

https://en.wikipedia.org/wiki/Weighted_geometric_mean


	SeeAlso:

	scipy.stats.mstats.gmean





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> data = [.9, .5]
>>> weights = np.array([1.0, .5])
>>> gmean_ = weighted_geometic_mean(data, weights)
>>> result = ('gmean_ = %.3f' % (gmean_,))
>>> print(result)
gmean_ = 0.740





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> img1 = rng.rand(4, 4)
>>> img2 = rng.rand(4, 4)
>>> data = [img1, img2]
>>> weights = np.array([.5, .5])
>>> gmean_ = weighted_geometic_mean(data, weights)
>>> result = ub.hzcat(['gmean_ = %s' % (ub.repr2(gmean_, precision=2, with_dtype=True), )])
>>> print(result)






	Ignore:

	res1 = ((img1 ** .5 * img2 ** .5)) ** 1
res2 = np.sqrt(img1 * img2)










	
vtool.other.weighted_geometic_mean_unnormalized(data, weights)

	




	
vtool.other.zipcat(arr1_list, arr2_list, axis=None)

	
	Parameters

	
	arr1_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	arr2_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	axis (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)






	Returns

	



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.other –exec-zipcat –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr1_list = [np.array([0, 0, 0]), np.array([0, 0, 0, 0])]
>>> arr2_list = [np.array([1, 1, 1]), np.array([1, 1, 1, 1])]
>>> axis = None
>>> arr3_list = zipcat(arr1_list, arr2_list, axis)
>>> arr3_list0 = zipcat(arr1_list, arr2_list, axis=0)
>>> arr3_list1 = zipcat(arr1_list, arr2_list, axis=1)
>>> arr3_list2 = zipcat(arr1_list, arr2_list, axis=2)
>>> print('arr3_list = %s' % (ut.repr3(arr3_list),))
>>> print('arr3_list0 = %s' % (ut.repr3(arr3_list0),))
>>> print('arr3_list2 = %s' % (ut.repr3(arr3_list2),))










	
vtool.other.zipcompress(arr_list, flags_list, axis=None)

	




	
vtool.other.zipcompress_safe(arr_list, flags_list, axis=None)

	




	
vtool.other.ziptake(arr_list, indices_list, axis=None)

	




	
vtool.other.zstar_value(conf_level=0.95)

	References

http://stackoverflow.com/questions/28242593/correct-way-to-obtain-confidence-interval-with-scipy







vtool.patch module


	
vtool.patch.GaussianBlurInplace(img, sigma, size=None)

	simulates code from helpers.cpp in hesaff


	Parameters

	
	img (ndarray) – 


	sigma (flaot) – 









	CommandLine:

	python -m vtool.patch –test-GaussianBlurInplace:0 –show
python -m vtool.patch –test-GaussianBlurInplace:1 –show



	References;

	http://www.cse.usf.edu/~r1k/MachineVisionBook/MachineVision.files/MachineVision_Chapter4.pdf
http://en.wikipedia.org/wiki/Scale_space_implementation
http://www.cse.psu.edu/~rtc12/CSE486/lecture10_6pp.pdf





Notes

The product of the convolution of two Gaussian functions with spread
sigma is a Gaussian function with spread sqrt(2)*sigma scaled by the
area of the Gaussian filter

Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>> import wbia.plottool as pt
>>> img = get_test_patch('star2')
>>> img_orig = img.copy()
>>> sigma = .8
>>> GaussianBlurInplace(img, sigma)
>>> fig = pt.figure(fnum=1, pnum=(1, 3, 1))
>>> size = int((2.0 * 3.0 * sigma + 1.0))
>>> if not size & 1:  # check if even
>>>     size += 1
>>> ksize = (size, size)
>>> fig.add_subplot(1, 3, 1, projection='3d')
>>> show_gaussian_patch(ksize, sigma, sigma)
>>> pt.imshow(img_orig * 255, fnum=1, pnum=(1, 3, 2))
>>> pt.imshow(img * 255, fnum=1, pnum=(1, 3, 3))
>>> pt.show_if_requested()





Example

>>> # DISABLE_DOCTEST
>>> # demonstrate cascading smoothing property
>>> # THIS ISNT WORKING WHY???
>>> from vtool.patch import *  # NOQA
>>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>> import wbia.plottool as pt
>>> img = get_test_patch('star2')
>>> img1 = img.copy()
>>> img2 = img.copy()
>>> img3 = img.copy()
>>> img4 = img.copy()
>>> img_orig = img.copy()
>>> sigma1 = .6
>>> sigma2 = .9
>>> sigma3 = sigma1 + sigma2
>>> size = 7
>>> # components
>>> GaussianBlurInplace(img1, sigma1, size)
>>> GaussianBlurInplace(img2, sigma2, size)
>>> # all in one shot
>>> GaussianBlurInplace(img3, sigma3, size)
>>> # addative
>>> GaussianBlurInplace(img4, sigma1, size)
>>> GaussianBlurInplace(img4, sigma2, size)
>>> print((img4 - img3).sum())
>>> # xdoctest: +REQUIRES(--show)
>>> fig = pt.figure(fnum=1, pnum=(2, 4, 1))
>>> ksize = (size, size)
>>> #fig.add_subplot(1, 3, 1, projection='3d')
>>> fig.add_subplot(2, 4, 1, projection='3d')
>>> show_gaussian_patch(ksize, sigma1, sigma1)
>>> fig.add_subplot(2, 4, 2, projection='3d')
>>> show_gaussian_patch(ksize, sigma2, sigma2)
>>> fig.add_subplot(2, 4, 3, projection='3d')
>>> show_gaussian_patch(ksize, sigma3, sigma3)
>>> pt.imshow(img_orig * 255, fnum=1, pnum=(2, 4, 4))
>>> pt.imshow(img1 * 255, fnum=1, pnum=(2, 4, 5), title='%r' % (sigma1))
>>> pt.imshow(img2 * 255, fnum=1, pnum=(2, 4, 6), title='%r' % (sigma2))
>>> pt.imshow(img3 * 255, fnum=1, pnum=(2, 4, 7), title='%r' % (sigma3))
>>> pt.imshow(img4 * 255, fnum=1, pnum=(2, 4, 8), title='%r + %r' % (sigma1, sigma2))
>>> pt.show_if_requested()










	
vtool.patch.draw_kp_ori_steps()

	Shows steps in orientation estimation


	CommandLine:

	python -m vtool.patch –test-draw_kp_ori_steps –show –fname=zebra.png –fx=121
python -m vtool.patch –test-draw_kp_ori_steps –show –interact
python -m vtool.patch –test-draw_kp_ori_steps –save ~/latex/crall-candidacy-2015/figures/test_fint_kp_direction.jpg –dpath figures ‘–caption=visualization of the steps in the computation of the dominant gradient orientations.’ –figsize=14,9 –dpi=160 –height=2.65  –left=.04 –right=.96 –top=.95 –bottom=.05 –wspace=.1 –hspace=.1

python -m vtool.patch –test-draw_kp_ori_steps –dpath ~/latex/crall-candidacy-2015/ –save figures/draw_kp_ori_steps.jpg  –figsize=14,9 –dpi=180 –height=2.65 –left=.04 –right=.96 –top=.95 –bottom=.05 –wspace=.1 –hspace=.1 –diskshow

python -m vtool.patch –test-draw_kp_ori_steps –dpath ~/latex/crall-candidacy-2015/ –save figures/draw_kp_ori_steps.jpg  –figsize=14,9 –dpi=180  –djust=.04,.05,.1 –diskshow –fname=zebra.png –fx=121





Example

>>> # DISABLE_DOCTEST
>>> import wbia.plottool as pt
>>> from vtool.patch import *  # NOQA
>>> draw_kp_ori_steps()
>>> pt.show_if_requested()










	
vtool.patch.find_dominant_kp_orientations(imgBGR, kp, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=False)

	References

http://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf
page 219

http://www.cs.berkeley.edu/~malik/cs294/lowe-ijcv04.pdf
page 13.

Lowe uses a 36-bin histogram of edge orientations weigted by a gaussian
distance to the center and gradient magintude. He finds all peaks within
80% of the global maximum. Then he fine tunes the orientation using a
3-binned parabolic fit. Multiple orientations (and hence multiple
keypoints) can be returned, but empirically only about 15% will have
these and they do tend to be important.


	Returns

	ori_offset - offset of current orientation to dominant orientation



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.patch –test-find_dominant_kp_orientations





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> np.random.seed(0)
>>> #imgBGR = get_test_patch('cross', jitter=False)
>>> img_fpath = ut.grab_test_imgpath('star.png')
>>> imgBGR = vt.imread(img_fpath)
>>> kpts, vecs = vt.extract_features(img_fpath)
>>> assert len(kpts) == 1
>>> kp = kpts[0]
>>> print('kp = \n' + (vt.kp_cpp_infostr(kp)))
>>> bins = 36
>>> maxima_thresh = .8
>>> # execute function
>>> new_oris = find_dominant_kp_orientations(imgBGR, kp, bins,
>>>                                          maxima_thresh,
>>>                                          DEBUG_ROTINVAR=True)
>>> # verify results
>>> result = 'new_oris = %r' % (new_oris,)










	
vtool.patch.find_kpts_direction(imgBGR, kpts, DEBUG_ROTINVAR=False)

	
	Parameters

	
	imgBGR (ndarray[uint8_t, ndim=2]) – image data in opencv format (blue, green, red)


	kpts (ndarray[float32_t, ndim=2]) – keypoints






	Returns

	kpts -  keypoints



	Return type

	ndarray[float32_t, ndim=2]






	CommandLine:

	python -m vtool.patch –test-find_kpts_direction










	
vtool.patch.find_patch_dominant_orientations(patch, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=False)

	helper






	
vtool.patch.gaussian_average_patch(patch, sigma=None, copy=True)

	
	Parameters

	
	patch (ndarray) – 


	sigma (float [https://docs.python.org/3/library/functions.html#float]) – 









	CommandLine:

	python -m vtool.patch –test-gaussian_average_patch





References

http://docs.opencv.org/modules/imgproc/doc/filtering.html#getgaussiankernel

Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> patch = get_star_patch()
>>> #sigma = 1.6
>>> sigma = None
>>> result = gaussian_average_patch(patch, sigma)
>>> print(result)
0.414210641527






	Ignore:

	import utool as ut
import wbia.plottool as pt
import vtool as vt
import cv2
gauss_kernel_d0 = (cv2.getGaussianKernel(patch.shape[0], sigma))
gauss_kernel_d1 = (cv2.getGaussianKernel(patch.shape[1], sigma))
weighted_patch = patch.copy()
weighted_patch = np.multiply(weighted_patch,   gauss_kernel_d0)
weighted_patch = np.multiply(weighted_patch.T, gauss_kernel_d1).T
gaussian_kern2 = gauss_kernel_d0.dot(gauss_kernel_d1.T)
fig = pt.figure(fnum=1, pnum=(1, 3, 1), doclf=True, docla=True)
pt.imshow(patch * 255)
fig = pt.figure(fnum=1, pnum=(1, 3, 2))
pt.imshow(ut.norm_zero_one(gaussian_kern2) * 255.0)
fig = pt.figure(fnum=1, pnum=(1, 3, 3))
pt.imshow(ut.norm_zero_one(weighted_patch) * 255.0)
pt.update()










	
vtool.patch.gaussian_patch(shape=(7, 7), sigma=1.0)

	another version of the guassian_patch function. hopefully better

References

http://docs.opencv.org/modules/imgproc/doc/filtering.html#getgaussiankernel


	Parameters

	
	shape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – array dimensions


	sigma (float [https://docs.python.org/3/library/functions.html#float]) – 









	CommandLine:

	python -m vtool.patch –test-gaussian_patch –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> #shape = (7, 7)
>>> shape = (24, 24)
>>> sigma = None  # 1.0
>>> gausspatch = gaussian_patch(shape, sigma)
>>> sum_ = gausspatch.sum()
>>> ut.assert_almost_eq(sum_, 1.0)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(vt.norm01(gausspatch) * 255)
>>> ut.show_if_requested()










	
vtool.patch.gaussian_weight_patch(patch, sigma=None)

	Applies two one dimensional gaussian operations to a patch which
effectively weights it by a 2-dimensional gaussian. This is efficient
because the actually 2-d gaussian never needs to be allocated.

test_show_gaussian_patches






	
vtool.patch.generate_to_patch_transforms(kpts, patch_size=41)

	




	
vtool.patch.get_cross_patch(jitter=False)

	test data patch






	
vtool.patch.get_no_symbol(variant='symbol', size=(100, 100))

	
	Returns

	errorimg



	Return type

	ndarray






	CommandLine:

	python -m vtool.patch –test-get_no_symbol –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> errorimg = get_no_symbol()
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(errorimg)
>>> ut.show_if_requested()










	
vtool.patch.get_orientation_histogram(gori, gori_weights, bins=36, DEBUG_ROTINVAR=False)

	
	Parameters

	
	gori – 


	gori_weights – 


	bins (int [https://docs.python.org/3/library/functions.html#int]) – 






	Returns

	(hist, centers)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.patch –test-get_orientation_histogram



	Ignore:

	print(vt.kpts_docrepr(gori, ‘gori = ‘))
print(vt.kpts_docrepr(gori_weights, ‘gori_weights = ‘))





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> # build test data
>>> gori = np.array([[ 0.  ,  0.  ,  3.14,  3.14,  0.  ],
...                  [ 4.71,  6.15,  3.13,  3.24,  4.71],
...                  [ 4.71,  4.61,  0.5 ,  4.85,  4.71],
...                  [ 1.57,  6.28,  3.14,  3.14,  1.57],
...                  [ 0.  ,  0.  ,  3.14,  3.14,  0.  ]])
>>> gori_weights = np.array([[ 0.  ,  0.11,  0.02,  0.13,  0.  ],
...                          [ 0.02,  0.19,  0.02,  0.21,  0.02],
...                          [ 0.11,  0.16,  0.  ,  0.13,  0.11],
...                          [ 0.  ,  0.17,  0.02,  0.19,  0.  ],
...                          [ 0.  ,  0.11,  0.02,  0.13,  0.  ]])
>>> bins = 36
>>> # execute function
>>> (hist, centers) = get_orientation_histogram(gori, gori_weights, bins)
>>> # verify results
>>> result = str((hist, centers))
>>> print(result)










	
vtool.patch.get_star2_patch(jitter=False)

	test data patch






	
vtool.patch.get_star_patch(jitter=False)

	test data patch






	
vtool.patch.get_stripe_patch(jitter=False)

	test data patch






	
vtool.patch.get_test_patch(key='star', jitter=False)

	
	Parameters

	
	key (str [https://docs.python.org/3/library/stdtypes.html#str]) – 


	jitter (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	patch



	Return type

	ndarray






	CommandLine:

	python -m vtool.patch –test-get_test_patch –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> import wbia.plottool as pt
>>> key = 'star2'
>>> jitter = False
>>> patch = get_test_patch(key, jitter)
>>> pt.imshow(255 * patch)
>>> pt.show_if_requested()










	
vtool.patch.get_unwarped_patch(imgBGR, kp, gray=False)

	Returns unwarped warped patch around a keypoint


	Parameters

	
	img (ndarray) – array representing an image


	kpt (ndarray) – keypoint ndarray in [x, y, a, c, d, theta] format






	Returns

	(wpatch, wkp) the normalized 41x41 patches from the img corresonding to the keypoint



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]










	
vtool.patch.get_unwarped_patches(img, kpts)

	Returns cropped unwarped (keypoint is still elliptical) patch around a
keypoint


	Parameters

	
	img (ndarray) – array representing an image


	kpts (ndarrays) – keypoint ndarrays in [x, y, a, c, d, theta] format






	Returns

	
	(patches, subkpts) - the unnormalized patches from the img

	corresonding to the keypoint









	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]










	
vtool.patch.get_warped_patch(imgBGR, kp, gray=False, flags=4, borderMode=1, patch_size=41)

	Returns warped (into a unit circle) patch around a keypoint


	Parameters

	
	img (ndarray) – array representing an image


	kpt (ndarray) – keypoint ndarray in [x, y, a, c, d, theta] format






	Returns

	
	(wpatch, wkp) the normalized 41x41 patches from

	the img corresonding to the keypoint









	Return type

	(ndarray, ndarray)










	
vtool.patch.get_warped_patches(img, kpts, flags=4, borderMode=1, patch_size=41, use_cpp=False)

	Returns warped (into a unit circle) patch around a keypoint


	FIXME:

	there is a slight translation difference in the way Python extracts
patches and the way C++ extracts patches. C++ should be correct.
TODO: have C++ able to extract color.






	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – array representing an image


	kpts (ndarray[float32_t, ndim=2]) – list of keypoint ndarrays in
[[x, y, a, c, d, theta]] format


	flags (long) – cv2 interpolation flags


	borderMode (long) – cv2 border flags


	patch_size (int [https://docs.python.org/3/library/functions.html#int]) – resolution of resulting image patch






	Returns

	
	(warped_patches, warped_subkpts) the normalized 41x41

	patches from the img corresonding to the keypoint









	Return type

	(list [https://docs.python.org/3/library/stdtypes.html#list], list [https://docs.python.org/3/library/stdtypes.html#list])






	CommandLine:

	python -m vtool.patch –test-get_warped_patches –show –use_cpp
python -m vtool.patch –test-get_warped_patches –show –use_python





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.patch import *  # NOQA
>>> import vtool as vt
>>> import ubelt as ub
>>> # build test data
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> use_cpp = ut.get_argflag('--use_cpp')
>>> kpts, desc = vt.extract_features(img_fpath)
>>> kpts = kpts[0:1]
>>> flags = cv2.INTER_LANCZOS4
>>> borderMode = cv2.BORDER_REPLICATE
>>> # execute function
>>> (warped_patches, warped_subkpts) = get_warped_patches(img, kpts, flags, borderMode, use_cpp=use_cpp)
>>> # verify results
>>> print(np.array(warped_patches).shape)
>>> print(ub.repr2(np.array(warped_subkpts), precision=2))
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(warped_patches[0])
>>> #pt.draw_kpts2(warped_subkpts, pts=True, rect=True)
>>> pt.set_title('use_cpp = %r' % (use_cpp,))
>>> pt.show_if_requested()










	
vtool.patch.gradient_fill(shape, theta=0, flip=False, vert=False, style='linear')

	FIXME: angle does not work properly


	CommandLine:

	python -m vtool.patch gradient_fill –show





Example

>>> from vtool.patch import *  # NOQA
>>> import vtool as vt
>>> shape = (9, 9)
>>> #style = 'linear'
>>> style = 'step'
>>> theta = np.pi / 4
>>> patch = vt.gradient_fill(shape, theta, style=style)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(vt.rectify_to_uint8(patch))
>>> ut.show_if_requested()










	
vtool.patch.intern_warp_single_patch(img, x, y, ori, V, patch_size, flags=2, borderMode=1)

	
	Ignore:

	>>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
>>> from vtool.patch import *  # NOQA
>>> import sympy
>>> from sympy.abc import theta
>>> ori = theta
>>> x, y, a, c, d, patch_size = sympy.symbols('x y a c d S')
>>> half_patch_size = patch_size / 2
>>>
>>> def sympy_rotation_mat3x3(radians):
>>>     # TODO: handle array impouts
>>>     sin_ = sympy.sin(radians)
>>>     cos_ = sympy.cos(radians)
>>>     R = np.array(((cos_, -sin_,  0),
>>>                   (sin_,  cos_,  0),
>>>                   (   0,     0,  1),))
>>>     return sympy.Matrix(R)
>>>
>>> kpts = np.array([[x, y, a, c, d, ori]])
>>> kp = ktool.get_invV_mats(kpts, with_trans=True)[0]
>>> invV = sympy.Matrix(kp)
>>> V = invV.inv()
>>> ss = sympy.sqrt(patch_size) * 3.0
>>> T = sympy.Matrix(ltool.translation_mat3x3(-x, -y, None))  # Center the patch
>>> R = sympy_rotation_mat3x3(-ori)  # Rotate the centered unit circle patch
>>> S = sympy.Matrix(ltool.scale_mat3x3(ss, dtype=None))  # scale from unit circle to the patch size
>>> X = sympy.Matrix(ltool.translation_mat3x3(half_patch_size, half_patch_size, None))  # Translate back to patch-image coordinates
>>>
>>> sympy.MatMul(X, S, hold=True)
>>>
>>> def add_matmul_hold_prop(mat):
>>>     #import functools
>>>     def matmul_hold(other, hold=True):
>>>         new = sympy.MatMul(mat, other, hold=hold)
>>>         add_matmul_hold_prop(new)
>>>         return new
>>>     #matmul_hold = functools.partial(sympy.MatMul, mat, hold=True)
>>>     setattr(mat, 'matmul_hold', matmul_hold)
>>> add_matmul_hold_prop(X)
>>> add_matmul_hold_prop(S)
>>> add_matmul_hold_prop(R)
>>> add_matmul_hold_prop(V)
>>> add_matmul_hold_prop(T)
>>>
>>> M = X.matmul_hold(S).matmul_hold(R).matmul_hold(V).matmul_hold(T)
>>> #M = X.multiply(S).multiply(R).multiply(V).multiply(T)
>>>
>>>
>>> V_full = R.multiply(V).multiply(T)
>>> sympy.latex(V_full)
>>> print(sympy.latex(R.multiply(V).multiply(T)))
>>> print(sympy.latex(X))
>>> print(sympy.latex(S))
>>> print(sympy.latex(R))
>>> print(sympy.latex(invV) + '^{-1}')
>>> print(sympy.latex(T))














	
vtool.patch.inverted_sift_patch(sift, dim=32)

	Idea for inverted sift visualization


	CommandLine:

	python -m vtool.patch test_sift_viz –show –name=star
python -m vtool.patch test_sift_viz –show –name=star2
python -m vtool.patch test_sift_viz –show –name=cross
python -m vtool.patch test_sift_viz –show –name=stripe





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> import vtool as vt
>>> patch = vt.get_test_patch(ut.get_argval('--name', default='star'))
>>> sift = vt.extract_feature_from_patch(patch)
>>> siftimg = test_sift_viz(sift)
>>> # Need to do some image blending
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.figure(fnum=1, pnum=(1, 2, 1))
>>> pt.mpl_sift.draw_sift_on_patch(siftimg, sift)
>>> pt.figure(fnum=1, pnum=(1, 2, 2))
>>> patch2 = patch
>>> patch2 = vt.rectify_to_uint8(patch2)
>>> patch2 = vt.rectify_to_square(patch2)
>>> pt.mpl_sift.draw_sift_on_patch(patch2, sift)
>>> ut.show_if_requested()










	
vtool.patch.make_test_image_keypoints(imgBGR, scale=1.0, skew=0, theta=0, shift=(0, 0))

	




	
vtool.patch.patch_gaussian_weighted_average_intensities(probchip, kpts_)

	




	
vtool.patch.patch_gradient(patch, ksize=1, gaussian_weighted=False)

	




	
vtool.patch.patch_mag(gradx, grady)

	




	
vtool.patch.patch_ori(gradx, grady)

	returns patch orientation relative to the x-axis






	
vtool.patch.show_gaussian_patch(shape, sigma1, sigma2)

	




	
vtool.patch.show_patch_orientation_estimation(imgBGR, kpts, patch, gradx, grady, gmag, gori, hist, centers, gori_weights, fx=None)

	




	
vtool.patch.test_ondisk_find_patch_fpath_dominant_orientations(patch_fpath, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=True)

	
	Parameters

	
	patch_fpath – 


	bins (int [https://docs.python.org/3/library/functions.html#int]) – 


	maxima_thresh (float [https://docs.python.org/3/library/functions.html#float]) – 









	CommandLine:

	python -m vtool.patch –test-test_ondisk_find_patch_fpath_dominant_orientations





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> import wbia.plottool as pt
>>> # build test data
>>> patch_fpath = ut.get_argval('--patch-fpath', type_=str, default=ut.grab_test_imgpath('star.png'))
>>> bins = 36
>>> maxima_thresh = 0.8
>>> test_ondisk_find_patch_fpath_dominant_orientations(patch_fpath, bins, maxima_thresh)
>>> pt.show_if_requested()










	
vtool.patch.test_show_gaussian_patches(shape=(19, 19))

	
	CommandLine:

	python -m vtool.patch –test-test_show_gaussian_patches –show
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=7,7
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=17,17
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=41,41
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=29,29
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=41,7





References

http://matplotlib.org/examples/mplot3d/surface3d_demo.html

Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>> import wbia.plottool as pt
>>> shape = ut.get_argval(('--shape',), type_=list, default=[19, 19])
>>> test_show_gaussian_patches(shape=shape)
>>> pt.show_if_requested()










	
vtool.patch.test_show_gaussian_patches2(shape=(19, 19))

	
	CommandLine:

	python -m vtool.patch –test-test_show_gaussian_patches2 –show
python -m vtool.patch –test-test_show_gaussian_patches2 –show –shape=7,7
python -m vtool.patch –test-test_show_gaussian_patches2 –show –shape=19,19
python -m vtool.patch –test-test_show_gaussian_patches2 –show –shape=41,41
python -m vtool.patch –test-test_show_gaussian_patches2 –show –shape=41,7





References

http://matplotlib.org/examples/mplot3d/surface3d_demo.html

Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>> import wbia.plottool as pt
>>> shape = ut.get_argval(('--shape',), type_=list, default=[19, 19])
>>> test_show_gaussian_patches2(shape=shape)
>>> pt.show_if_requested()










	
vtool.patch.testdata_patch()

	





vtool.quality_classifier module

References

% Single-image noise level estimation for blind denoising.
% http://www.ok.ctrl.titech.ac.jp/res/NLE/TIP2013-noise-level-estimation06607209.pdfhttp://www.ok.ctrl.titech.ac.jp/res/NLE/TIP2013-noise-level-estimation06607209.pdf


	
vtool.quality_classifier.compute_average_contrast(img)

	
	CommandLine:

	python -m vtool.quality_classifier –exec-compute_average_contrast –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.quality_classifier import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath, grayscale=True)
>>> average_contrast, gradmag_sqrd = compute_average_contrast(img)
>>> # xdoctest: +REQUIRES(module:plottool)
>>> import wbia.plottool as pt
>>> # xdoctest: +REQUIRES(--show)
>>> pt.figure(fnum=1)
>>> pt.plt.imshow(gradmag_sqrd)
>>> ut.show_if_requested()










	
vtool.quality_classifier.contrast_measures(img)

	




	
vtool.quality_classifier.fourier_devtest(img)

	
	Parameters

	img (ndarray[uint8_t, ndim=2]) – image data






	CommandLine:

	python -m vtool.quality_classifier –test-fourier_devtest –show





References

http://opencv-python-tutroals.readthedocs.org/en/latest/py_tutorials/py_imgproc/py_transforms/py_fourier_transform/py_fourier_transform.html
http://cns-alumni.bu.edu/~slehar/fourier/fourier.html

Example

>>> # DISABLE_DOCTEST
>>> from vtool.quality_classifier import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath, grayscale=True)
>>> magnitude_spectrum = fourier_devtest(img)










	
vtool.quality_classifier.test_average_contrast()

	





vtool.score_normalization module


	
class vtool.score_normalization.ScoreNormVisualizeClass

	Bases: object [https://docs.python.org/3/library/functions.html#object]

# HACK; eventually move all individual plots into a class structure






	
class vtool.score_normalization.ScoreNormalizer(**kwargs)

	Bases: utool.util_cache.Cachable, vtool.score_normalization.ScoreNormVisualizeClass

Conforms to scikit-learn Estimator interface


	CommandLine:

	python -m vtool.score_normalization –test-ScoreNormalizer –show –cmd



	Kwargs:

	tpr (float): target true positive rate (default .90)
fpr (float): target false positive rate (default None)
reverse (bool): True if lower scores are better, False if higher scores
are better (default=None)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> encoder = ScoreNormalizer()
>>> X, y = vt.demodata.testdata_binary_scores()
>>> attrs = {'index': np.arange(len(y)) * ((2 * y) - 1)}
>>> encoder.fit(X, y, attrs)
>>> # xdoctest: +REQUIRES(--show)
>>> encoder.visualize()
>>> ut.show_if_requested()






	
fit(X, y, attrs=None, verbose=False, finite_only=True)

	Fits estimator to data


	Parameters

	
	X (ndarray) – one dimensional scores


	y (ndarray) – binary labels


	attrs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dictionary of data attributes













	
fit_partitioned(tp_scores, tn_scores, part_attrs=None, **kwargs)

	convinience func to fit only scores that have been separated
instead of labeled






	
get_accuracy(X, y)

	




	
get_confusion_indicies(X, y)

	combination of get_correct_indices and get_error_indicies






	
get_correct_indices(X, y)

	
	Parameters

	
	X (ndarray) – data


	y (ndarray) – labels






	Returns

	(fp_indicies, fn_indicies)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-get_correct_indices





Example

>>> # DISABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> encoder, X, y = testdata_score_normalier()
>>> (tp_indicies, tn_indicies) = encoder.get_correct_indices(X, y)
>>> tp_X = X.take(tp_indicies)[0:3]
>>> tn_X = X.take(tn_indicies)[0:3]
>>> result =    'tp_X = ' + ub.repr2(tp_X)
>>> result += '\ntn_X = ' + ub.repr2(tn_X)
>>> print(result)
tp_X = np.array([ 8.883,  8.77 ,  8.759])
tn_X = np.array([ 0.727,  0.76 ,  0.841])










	
get_error_indicies(X, y)

	Returns the indicies of the most difficult type I and type II errors.

Example

>>> # DISABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> encoder, X, y = testdata_score_normalier()
>>> (fp_indicies, fn_indicies) = encoder.get_error_indicies(X, y)
>>> fp_X = X.take(fp_indicies)[0:3]
>>> fn_X = X.take(fn_indicies)[0:3]
>>> result =    'fp_X = ' + ub.repr2(fp_X)
>>> result += '\nfn_X = ' + ub.repr2(fn_X)
>>> print(result)
fp_X = np.array([ 6.196,  5.912,  5.804])
fn_X = np.array([ 3.947,  4.277,  4.43 ])










	
get_partitioned_support()

	convinience get prepartitioned data






	
get_prefix()

	




	
get_support(finite_only=True)

	return X, y, and attrs






	
inverse_normalize(probs)

	




	
learn_probabilities(verbose=False)

	Kernel density estimation






	
learn_threshold(verbose=False, **thresh_kw)

	Learns cutoff threshold that achieves the target confusion metric
Typically a desired false positive rate (recall) is specified






	
learn_threshold2()

	Finds a cutoff where the probability of a truepos stats becoming
greater than probability of trueneg


	CommandLine:

	python -m vtool.score_normalization –exec-learn_threshold2 –show





Example

>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> #encoder, X, y = testdata_score_normalier([(3.5, 256), (9.5, 1024), (15.5, 2048)], [(6.5, 256), (12.5, 5064), (18.5, 128)], adjust=1, p_tp_method='ratio')
>>> encoder, X, y = testdata_score_normalier([(3.5, 64), (9.5, 1024), (15.5, 5064)], [(6.5, 256), (12.5, 2048), (18.5, 128)], adjust=1, p_tp_method='ratio')
>>> #encoder, X, y = testdata_score_normalier(adjust=1)
>>> #encoder, X, y = testdata_score_normalier([(3.5, 2048)], [(30.5, 128)], tn_scale=.1, adjust=1)
>>> #encoder, X, y = testdata_score_normalier([(0, 64)], [(-.1, 12)], adjust=8, min_clip=0)
>>> locals_ = ut.exec_func_src(encoder.learn_threshold2)
>>> exec(ut.execstr_dict(locals_))
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> #pt.plot(xdata[0:-2], np.diff(np.diff(closeness)))
>>> #maxima_x, maxima_y, argmaxima = vt.hist_argmaxima(closeness)
>>> fnum = 100
>>> pt.multi_plot(xdata, [tp_curve, tn_curve, closeness, ],
>>>               label_list=['p(tp | s)', 'p(tn | s)', 'closeness', ], marker='',
>>>               linewidth_list=[4, 4, 1,], title='intersection points',
>>>               pnum=(4, 1, 1), fnum=fnum, xmax=xdata.max(), xmin=0)
>>> pt.plot(xdata[argmaxima], closeness[argmaxima], 'rx', label='closeness maxima')
>>> pt.plot(x_submax, y_submax, 'o', label='chosen')
>>> #pt.plot(xdata[argmaxima], curveness[argmaxima], 'rx', label='curveness maxima')
>>> pt.legend()
>>> #pt.plot(x_submax, y_submax, 'o')
>>> pt.plot(xdata[argmaxima], tp_curve[argmaxima], 'rx')
>>> pt.plot(xdata[argmaxima], tn_curve[argmaxima], 'rx')
>>> pt.plot(xdata[argmaxima], tp_curve[argmaxima], 'rx')
>>> pt.plot(xdata[argmaxima], tn_curve[argmaxima], 'rx')
>>> #pt.plot(xdata[argmaxima], encoder.interp_fn(x_submax), 'rx')
>>> _mkinterp = ut.partial(
>>>     scipy.interpolate.interp1d, kind='linear', copy=False,
>>>     assume_sorted=False, bounds_error=False)
>>> _interp_sgtn = _mkinterp(xdata, tn_curve)
>>> _interp_sgtp = _mkinterp(xdata, tp_curve)
>>> pt.plot(x_submax, _interp_sgtn(x_submax), 'go')
>>> pt.plot(x_submax, _interp_sgtp(x_submax), 'bx')
>>> #
>>> pt.multi_plot(xdata[argmaxima], [tp_area, fp_area, tn_area, fn_area], title='intersection areas',
>>>               label_list=['tp_area', 'fp_area', 'tn_area', 'fn_area'], markers=['o', 'd', 'o', '.'],
>>>               pnum=(4, 1, 2), fnum=fnum, xmax=xdata.max(), xmin=0)
>>> #
>>> pt.multi_plot(xdata[argmaxima], [lr_pos, lr_neg, acc], title='intersection quality (liklihood ratios)',
>>>               label_list=['lr_pos=tp/fp', 'lr_neg=fn/tn', 'acc'], markers=['o', 'o', '*'],
>>>               pnum=(4, 1, 3), fnum=fnum, xmax=xdata.max(), xmin=0)
>>> #
>>> pnum_ = pt.make_pnum_nextgen(4, 3, start=9)
>>> encoder._plot_score_support_hist(fnum=fnum, pnum=pnum_())
>>> #encoder._plot_prebayes(fnum=fnum, pnum=pnum_())
>>> encoder._plot_postbayes(fnum=fnum, pnum=pnum_())
>>> encoder._plot_roc(fnum=fnum, pnum=pnum_())
>>> pt.adjust_subplots(hspace=.5, top=.95, bottom=.08)
>>> pt.show_if_requested()










	
normalize_scores(X)

	




	
predict(X)

	Predict true or false of X.






	
visualize(**kwargs)

	shows details about the score normalizer


	Kwargs:

	fnum
figtitle
with_hist
interactive
with_scores
with_roc
with_precision_recall



	CommandLine:

	python -m vtool.score_normalization –exec-ScoreNormalizer.visualize:0 –show
python -m vtool.score_normalization –exec-ScoreNormalizer.visualize:1 –show





Example

>>> # UNSTABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> encoder = ScoreNormalizer()
>>> X, y = vt.demodata.testdata_binary_scores()
>>> encoder.fit(X, y)
>>> kwargs = dict(
>>>     with_pr=True, interactive=True, with_roc=True,
>>>     with_hist=True)
>>> encoder.visualize(**kwargs)
>>> ut.show_if_requested()





Example

>>> # UNSTABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> encoder = ScoreNormalizer()
>>> X, y = vt.demodata.testdata_binary_scores()
>>> encoder.fit(X, y)
>>> kwargs = dict(
>>>     with_pr=True, interactive=True, with_roc=True, with_hist=True,
>>>     with_scores=False, with_prebayes=False, with_postbayes=False)
>>> encoder.visualize(target_tpr=.95, **kwargs)
>>> ut.show_if_requested()














	
vtool.score_normalization.check_unused_kwargs(kwargs, expected_keys)

	




	
vtool.score_normalization.estimate_pdf(data, gridsize=1024, adjust=1)

	
	References;

	http://statsmodels.sourceforge.net/devel/generated/statsmodels.nonparametric.kde.KDEUnivariate.html
https://jakevdp.github.io/blog/2013/12/01/kernel-density-estimation/






	Parameters

	
	data (ndarray) – 1 dimensional data of float64


	gridsize (int [https://docs.python.org/3/library/functions.html#int]) – domain size


	adjust (int [https://docs.python.org/3/library/functions.html#int]) – smoothing factor






	Returns

	data_pdf



	Return type

	ndarray





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> rng = np.random.RandomState(0)
>>> data = rng.randn(1000)
>>> data_pdf = vt.estimate_pdf(data)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot(data_pdf.support[:-1], np.diff(data_pdf.cdf))
>>> ut.show_if_requested()










	
vtool.score_normalization.find_clip_range(tp_support, tn_support, clip_factor=2.6180339887499997, reverse=None)

	TODO: generalize to arbitrary domains (not just 0->inf)

Finds score to clip true positives past. This is useful when the highest
true positive scores can be much larger than the highest true negative
score.


	Parameters

	
	tp_support (ndarray) – 


	tn_support (ndarray) – 


	clip_factor (float [https://docs.python.org/3/library/functions.html#float]) – factor of the true negative domain to search for true positives






	Returns

	min_score, max_score



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-find_clip_range





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> tp_support = np.array([100, 200, 50000])
>>> tn_support = np.array([10, 30, 110])
>>> clip_factor = ut.PHI + 1
>>> min_score, max_score = find_clip_range(tp_support, tn_support,  clip_factor)
>>> result = '%.4f, %.4f' % ((min_score, max_score))
>>> print(result)
10.0000, 287.9837










	
vtool.score_normalization.flatten_scores(tp_scores, tn_scores, part_attrs=None)

	convinience helper to translate partitioned to unpartitioned data


	Parameters

	
	tp_scores (ndarray) – 


	tn_scores (ndarray) – 


	part_attrs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – (default = None)






	Returns

	(scores, labels, attrs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-flatten_scores





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> tp_scores = np.array([5, 6, 6, 7])
>>> tn_scores = np.array([1, 2, 2])
>>> part_attrs = {
...     1: {'qaid': [21, 24, 25, 26]},
...     0: {'qaid': [11, 14, 15]},
... }
>>> tup = flatten_scores(
... tp_scores, tn_scores, part_attrs)
>>> (X, y, attrs) = tup
>>> y = y.astype(np.int)
>>> resdict = ut.odict(zip(['X', 'y', 'attrs'], [X, y, attrs]))
>>> result = ub.repr2(resdict, nobraces=True, with_dtype=False,
>>>                      explicit=1, nl=1)
>>> print(result)
X=np.array([5, 6, 6, 7, 1, 2, 2]),
y=np.array([1, 1, 1, 1, 0, 0, 0]),
attrs='qaid': np.array([21, 24, 25, 26, 11, 14, 15]),










	
vtool.score_normalization.get_left_area(ydata, xdata, index_list)

	area to the left of each index point






	
vtool.score_normalization.get_right_area(ydata, xdata, index_list)

	area to the right of each index point






	
vtool.score_normalization.inspect_pdfs(tn_support, tp_support, score_domain, p_tp_given_score, p_tn_given_score, p_score_given_tp, p_score_given_tn, p_score, prob_thresh=None, score_thresh=None, with_scores=False, with_roc=False, with_precision_recall=False, with_hist=False, fnum=None, figtitle=None, interactive=None, use_stems=None, part_attrs=None, thresh_kw=None, attr_callback=None, with_prebayes=True, with_postbayes=True, score_range=None, **kwargs)

	Shows plots of learned thresholds


	CommandLine:

	python -m vtool.score_normalization –test-ScoreNormalizer –show
python -m vtool.score_normalization –exec-ScoreNormalizer.visualize –show










	
vtool.score_normalization.learn_score_normalization(tp_support, tn_support, gridsize=1024, adjust=8, return_all=False, monotonize=True, clip_factor=2.6180339887499997, verbose=False, reverse=False, p_tp_method='eq')

	Takes collected data and applys parzen window density estimation and bayes rule.

#True positive scores must be larger than true negative scores.
FIXME: might be an issue with pdfs summing to 1 here.


	Parameters

	
	tp_support (ndarray) – 


	tn_support (ndarray) – 


	gridsize (int [https://docs.python.org/3/library/functions.html#int]) – default 512


	adjust (int [https://docs.python.org/3/library/functions.html#int]) – default 8


	return_all (bool [https://docs.python.org/3/library/functions.html#bool]) – default False


	monotonize (bool [https://docs.python.org/3/library/functions.html#bool]) – default True


	clip_factor (float [https://docs.python.org/3/library/functions.html#float]) – default phi ** 2






	Returns

	(score_domain, p_tp_given_score, p_tn_given_score, p_score_given_tp, p_score_given_tn, p_score)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-learn_score_normalization





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> tp_support = np.linspace(100, 10000, 512)
>>> tn_support = np.linspace(0, 120, 512)
>>> gridsize = 1024
>>> adjust = 8
>>> return_all = False
>>> monotonize = True
>>> clip_factor = 2.6180339887499997
>>> verbose = True
>>> reverse = False
>>> (score_domain, p_tp_given_score) = learn_score_normalization(tp_support, tn_support)
>>> result = '%.2f' % (np.diff(p_tp_given_score).sum())
>>> print(result)
0.99










	
vtool.score_normalization.normalize_scores(score_domain, p_tp_given_score, scores, interp_fn=None)

	Adjusts a raw scores to a probabilities based on a learned normalizer


	Parameters

	
	score_domain (ndarray) – input score domain


	p_tp_given_score (ndarray) – learned probability mapping


	scores (ndarray) – raw scores






	Returns

	probabilities



	Return type

	ndarray






	CommandLine:

	python -m vtool.score_normalization –test-normalize_scores





Example

>>> # DISABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> score_domain = np.linspace(0, 10, 10)
>>> p_tp_given_score = (score_domain ** 2) / (score_domain.max() ** 2)
>>> scores = np.array([-1, 0.0, 0.01, 2.3, 8.0, 9.99, 10.0, 10.1, 11.1])
>>> prob = normalize_scores(score_domain, p_tp_given_score, scores)
>>> #np.set_printoptions(suppress=True)
>>> result = ub.repr2(prob, precision=2, suppress_small=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(score_domain, p_tp_given_score, 'r-x', equal_aspect=False, label='learned probability')
>>> pt.plot2(scores, prob, 'yo', equal_aspect=False, title='Normalized scores', pad=.2, label='query points')
>>> pt.legend('upper left')
>>> ut.show_if_requested()
np.array([ 0.  ,  0.  ,  0.  ,  0.05,  0.64,  1.  ,  1.  ,  1.  ,  1.  ], dtype=np.float64)










	
vtool.score_normalization.partition_scores(X, y, attrs=None)

	convinience helper to translate partitioned to unpartitioned data


	Parameters

	
	tp_scores (ndarray) – 


	tn_scores (ndarray) – 


	attrs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – (default = None)






	Returns

	(scores, labels, attrs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-partition_scores





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> X = np.array([5, 6, 6, 7, 1, 2, 2])
>>> attrs = {'qaid': np.array([21, 24, 25, 26, 11, 14, 15])}
>>> y = np.array([1, 1, 1, 1, 0, 0, 0], dtype=np.bool_)
>>> tup = partition_scores(X, y, attrs)
>>> resdict = ut.odict(zip(
>>>     ['tp_scores', 'tn_scores', 'part_attrs'], tup))
>>> result = ub.repr2(resdict, nobraces=True, with_dtype=False,
>>>                      explicit=1, nl=2)
>>> print(result)
tp_scores=np.array([5, 6, 6, 7]),
tn_scores=np.array([1, 2, 2]),
part_attrs=False: 'qaid': np.array([11, 14, 15]),
           True: 'qaid': np.array([21, 24, 25, 26]),,










	
vtool.score_normalization.plot_postbayes_pdf(score_domain, p_tn_given_score, p_tp_given_score, score_thresh=None, prob_thresh=None, cfgstr='', fnum=None, pnum=(1, 1, 1))

	




	
vtool.score_normalization.plot_prebayes_pdf(score_domain, p_score_given_tn, p_score_given_tp, p_score, cfgstr='', fnum=None, pnum=(1, 1, 1), **kwargs)

	




	
vtool.score_normalization.test_score_normalization(tp_support, tn_support, with_scores=True, verbose=True, with_roc=True, with_precision_recall=False, figtitle=None, normkw_varydict=None)

	Gives an overview of how well threshold can be learned from raw scores.

DEPRICATE


	CommandLine:

	python -m vtool.score_normalization –test-test_score_normalization –show



	CommandLine:

	xdoctest -m ~/code/vtool/vtool/score_normalization.py test_score_normalization



	Ignore:

	>>> # GUI_DOCTEST
>>> # Shows how score normalization works with gaussian noise
>>> from vtool.score_normalization import *  # NOQA
>>> verbose = True
>>> randstate = np.random.RandomState(seed=0)
>>> # Get a training sample
>>> tp_support = randstate.normal(loc=6.5, size=(256,))
>>> tn_support = randstate.normal(loc=3.5, size=(256,))
>>> # xdoctest: +REQUIRES(module:plottool)
>>> test_score_normalization(tp_support, tn_support, verbose=verbose)
>>> ut.show_if_requested()














	
vtool.score_normalization.testdata_score_normalier(tp_bumps=[(6.5, 256)], tn_bumps=[(3.5, 256)], tp_scale=1.0, tn_scale=1.0, min_clip=None, **kwargs)

	





vtool.segmentation module


	
vtool.segmentation.clean_mask(mask, num_dilate=3, num_erode=3, window_frac=0.025)

	Clean the mask
(num_erode, num_dilate) = (1, 1)
(w, h) = (10, 10)






	
vtool.segmentation.demo_grabcut(bgr_img)

	
	Parameters

	img (ndarray[uint8_t, ndim=2]) – image data






	CommandLine:

	python -m vtool.segmentation –test-demo_grabcut –show



	SeeAlso:

	python -m wbia.algo.preproc.preproc_probchip –test-postprocess_dev





Example

>>> # DISABLE_DOCTEST
>>> from vtool.segmentation import *  # NOQA
>>> # build test data
>>> import utool as ut
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('easy1.png')
>>> bgr_img = vt.imread(img_fpath)
>>> # execute function
>>> print(bgr_img.shape)
>>> result = demo_grabcut(bgr_img)
>>> # verify results
>>> print(result)
>>> ## xdoctest: +REQUIRES(--show)
>>> pt.show_if_requested()










	
vtool.segmentation.fill_holes(mask)

	




	
vtool.segmentation.grabcut(bgr_img, prior_mask, binary=True)

	
	Referencs:

	http://docs.opencv.org/trunk/doc/py_tutorials/py_imgproc/py_grabcut/py_grabcut.html










	
vtool.segmentation.grabcut2(rgb_chip)

	




	
vtool.segmentation.mask_colored_img(img_rgb, mask, encoding='bgr')

	




	
vtool.segmentation.printDBG(msg)

	




	
vtool.segmentation.resize_img_and_bbox(img_fpath, bbox_, new_size=None, sqrt_area=400.0)

	




	
vtool.segmentation.segment(img_fpath, bbox_, new_size=None)

	





vtool.spatial_verification module

Spatial verification of keypoint matches


	Notation:

	1_m = img1_matches; 2_m = img2_matches
x and y are locations, invV is the elliptical shapes.
fx are the original feature indexes (used for making sure 1 keypoint isn’t assigned to 2)



	Look Into:

	Standard
skimage.transform
http://stackoverflow.com/questions/11462781/fast-2d-rigid-body-transformations-in-numpy-scipy
skimage.transform.fast_homography(im, H)



	FIXME:

	is it scaled_thresh or scaled_thresh_sqrd





References

http://ags.cs.uni-kl.de/fileadmin/inf_ags/3dcv-ws11-12/3DCV_WS11-12_lec04.pdf
http://www.imgfsr.com/CVPR2011/Tutorial6/RANSAC_CVPR2011.pdf
http://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf Page 317

Notes

Invariants of affine transforms - parallel lines, ratios of parallel lengths, ratios of areas
Invariants of homographies - cross‐ratio of four points on a line (ratio of ratio)


	
vtool.spatial_verification.build_affine_lstsqrs_Mx6(xy1_man, xy2_man)

	CURRENTLY NOT WORKING


	CommandLine:

	python -m vtool.spatial_verification –test-build_affine_lstsqrs_Mx6





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
>>> xy1_man = ktool.get_xys(kpts1).astype(np.float64)
>>> xy2_man = ktool.get_xys(kpts2).astype(np.float64)
>>> Mx6 = build_affine_lstsqrs_Mx6(xy1_man, xy2_man)
>>> import ubelt as ub
>>> print(ub.repr2(Mx6))
>>> result = ut.hashstr(Mx6)
>>> print(result)






	Ignore:

	>>> import sympy as sym
>>> x1, y1, x2, y2 = sym.symbols('x1, y1, x2, y2')
>>> A = sym.Matrix([
>>>     [x1, y1,  0,  0, 1, 0],
>>>     [ 0,  0, x1, y1, 0, 1],
>>> ])
>>> b = sym.Matrix([[x2], [y2]])
>>> x = (A.T.multiply(A)).inv().multiply(A.T.multiply(b))
>>> x = (A.T.multiply(A)).pinv().multiply(A.T.multiply(b))









References

https://www.cs.ubc.ca/~lowe/papers/ijcv04.pdf page 22






	
vtool.spatial_verification.build_lstsqrs_Mx9(xy1_mn, xy2_mn)

	Builds the M x 9 least squares matrix


	CommandLine:

	python -m vtool.spatial_verification –test-build_lstsqrs_Mx9





Example

>>> # DISABLE_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
>>> xy1_mn = ktool.get_xys(kpts1).astype(np.float64)
>>> xy2_mn = ktool.get_xys(kpts2).astype(np.float64)
>>> Mx9 = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
>>> import ubelt as ub
>>> result = (ub.repr2(Mx9[0:2], suppress_small=True, precision=2, with_dtype=True))
>>> print(result)
np.array([[  0.00e+00,   0.00e+00,   0.00e+00,  -3.20e+01,  -2.72e+01,
            -1.00e+00,   8.82e+02,   7.49e+02,   2.76e+01],
          [  3.20e+01,   2.72e+01,   1.00e+00,   0.00e+00,   0.00e+00,
             0.00e+00,  -1.09e+03,  -9.28e+02,  -3.42e+01]], dtype=np.float64)





References

http://dip.sun.ac.za/~stefan/TW793/attach/notes/homography_estimation.pdf
http://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf Page 317
http://vision.ece.ucsb.edu/~zuliani/Research/RANSAC/docs/RANSAC4Dummies.pdf page 53






	
vtool.spatial_verification.compute_affine(xy1_man, xy2_man)

	
	Parameters

	
	xy1_mn (ndarray[ndim=2]) – xy points in image1


	xy2_mn (ndarray[ndim=2]) – corresponding xy points in image 2






	Returns

	A - affine matrix



	Return type

	ndarray[shape=(3,3)]






	CommandLine:

	python -m vtool.spatial_verification –test-compute_affine:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> import vtool.keypoint as ktool
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
>>> xy1_mn = ktool.get_xys(kpts1)
>>> xy2_mn = ktool.get_xys(kpts2)
>>> A = compute_affine(xy1_mn, xy1_mn)
>>> result =str(A)
>>> result = np.array_str(A, precision=2)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> import vtool.keypoint as ktool
>>> import wbia.plottool as pt
>>> xy1_man, xy2_man, rchip1, rchip2, T1, T2 = testdata_matching_affine_inliers_normalized()
>>> A_prime = compute_affine(xy1_man, xy2_man)
>>> A = npl.solve(T2, A_prime).dot(T1)
>>> A /= A[2, 2]
>>> result = np.array_str(A, precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> rchip2_blendA = pt.draw_sv.get_blended_chip(rchip1, rchip2, A)
>>> pt.imshow(rchip2_blendA)
>>> ut.show_if_requested()
[[  1.19e+00  -1.06e-02  -4.49e+01]
 [ -2.22e-01   1.12e+00  -2.78e+01]
 [  0.00e+00   0.00e+00   1.00e+00]]










	
vtool.spatial_verification.compute_homog(xy1_mn, xy2_mn)

	Generate 6 degrees of freedom homography transformation
Computes homography from normalized (0 to 1) point correspondences
from 2 –> 1
(database->query)


	Parameters

	
	xy1_mn (ndarray[ndim=2]) – xy points in image1


	xy2_mn (ndarray[ndim=2]) – corresponding xy points in image 2






	Returns

	H - homography matrix



	Return type

	ndarray[shape=(3,3)]






	CommandLine:

	python -m vtool.spatial_verification –test-compute_homog:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.keypoint as ktool
>>> import vtool.demodata as demodata
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
>>> xy1_mn = ktool.get_xys(kpts1)
>>> xy2_mn = ktool.get_xys(kpts2)
>>> H = compute_homog(xy1_mn, xy2_mn)
>>> #result = ut.hashstr(H)
>>> result = np.array_str(H, precision=2)
>>> print(result)
[[  1.83e-03   2.85e-03  -7.11e-01]
 [  2.82e-03   1.80e-03  -7.03e-01]
 [  1.67e-05   1.68e-05  -5.53e-03]]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.keypoint as ktool
>>> import wbia.plottool as pt
>>> xy1_man, xy2_man, rchip1, rchip2, T1, T2 = testdata_matching_affine_inliers_normalized()
>>> H_prime = compute_homog(xy1_man, xy2_man)
>>> H = npl.solve(T2, H_prime).dot(T1)
>>> H /= H[2, 2]
>>> result = np.array_str(H, precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> rchip2_blendH = pt.draw_sv.get_blended_chip(rchip1, rchip2, H)
>>> pt.imshow(rchip2_blendH)
>>> ut.show_if_requested()
[[  9.22e-01  -2.50e-01   2.75e+01]
 [ -2.04e-01   8.79e-01  -7.94e+00]
 [ -1.82e-04  -5.99e-04   1.00e+00]]










	
vtool.spatial_verification.estimate_refined_transform(kpts1, kpts2, fm, aff_inliers, refine_method='homog')

	estimates final transformation using normalized affine inliers

References

http://docs.opencv.org/2.4/modules/calib3d/doc/camera_calibration_and_3d_reconstruction.html






	
vtool.spatial_verification.get_affine_inliers(kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh)

	Estimates inliers deterministically using elliptical shapes

Compute all transforms from kpts1 to kpts2 (enumerate all hypothesis)
We transform from chip1 -> chip2
The determinants are squared keypoint scales


	Returns

	aff_inliers_list, aff_errors_list, Aff_mats



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]





Notes


	FROM PERDOCH 2009:

	H = inv(Aj).dot(Rj.T).dot(Ri).dot(Ai)
H = inv(Aj).dot(Ai)
The input invVs = perdoch.invA’s



	CommandLine:

	python2 -m vtool.spatial_verification –test-get_affine_inliers
python3 -m vtool.spatial_verification –test-get_affine_inliers





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> import vtool.keypoint as ktool
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair((100, 100))
>>> fm = demodata.make_dummy_fm(len(kpts1)).astype(np.int32)
>>> fs = np.ones(len(fm), dtype=np.float64)
>>> xy_thresh_sqrd = ktool.KPTS_DTYPE(.009) ** 2
>>> scale_thresh_sqrd = ktool.KPTS_DTYPE(2)
>>> ori_thresh = ktool.KPTS_DTYPE(TAU / 4)
>>> output = get_affine_inliers(kpts1, kpts2, fm, fs, xy_thresh_sqrd,
>>>                             scale_thresh_sqrd, ori_thresh)
>>> output_str = ut.repr3(output, precision=2, suppress_small=True)
>>> print('output_str = %s' % (output_str,))
>>> aff_inliers_list, aff_errors_list, Aff_mats = output
>>> result = 'nInliers=%r hash=%s' % (len(aff_inliers_list), ut.hash_data(output_str))
>>> print(result)










	
vtool.spatial_verification.get_best_affine_inliers(kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh, forcepy=False)

	Tests each hypothesis and returns only the best transformation and inliers






	
vtool.spatial_verification.get_best_affine_inliers_(kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh)

	




	
vtool.spatial_verification.get_normalized_affine_inliers(kpts1, kpts2, fm, aff_inliers)

	returns xy-inliers that are normalized to have a mean of 0 and std of 1 as
well as the transformations so the inverse can be taken






	
vtool.spatial_verification.refine_inliers(kpts1, kpts2, fm, aff_inliers, xy_thresh_sqrd, scale_thresh=2.0, ori_thresh=1.57, full_homog_checks=True, refine_method='homog')

	Given a set of hypothesis inliers, computes a homography and refines inliers
returned homography maps image1 space into image2 space


	CommandLine:

	python -m vtool.spatial_verification –test-refine_inliers
python -m vtool.spatial_verification –test-refine_inliers:0
python -m vtool.spatial_verification –test-refine_inliers:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> import vtool.keypoint as ktool
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair((100, 100))
>>> fm = demodata.make_dummy_fm(len(kpts1)).astype(np.int32)
>>> aff_inliers = np.arange(len(fm))
>>> xy_thresh_sqrd = .01 * ktool.get_kpts_dlen_sqrd(kpts2)
>>> homogtup = refine_inliers(kpts1, kpts2, fm, aff_inliers, xy_thresh_sqrd)
>>> refined_inliers, refined_errors, H = homogtup
>>> import ubelt as ub
>>> result = ub.repr2(homogtup, precision=2, nl=True, suppress_small=True, nobr=True)
>>> print(result)





Example

>>> # DISABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.keypoint as ktool
>>> import wbia.plottool as pt
>>> kpts1, kpts2, fm, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
>>> homog_tup1 = refine_inliers(kpts1, kpts2, fm, aff_inliers, xy_thresh_sqrd)
>>> homog_tup = (homog_tup1[0], homog_tup1[2])
>>> # xdoctest: +REQUIRES(--show)
>>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
>>> ut.show_if_requested()










	
vtool.spatial_verification.spatially_verify_kpts(kpts1, kpts2, fm, xy_thresh=0.01, scale_thresh=2.0, ori_thresh=1.5707963267948966, dlen_sqrd2=None, min_nInliers=4, match_weights=None, returnAff=False, full_homog_checks=True, refine_method='homog', max_nInliers=5000)

	Driver function
Spatially validates feature matches

FIXME: there is a non-determenism here

Returned homography maps image1 space into image2 space.


	Parameters

	
	kpts1 (ndarray[ndim=2]) – all keypoints in image 1


	kpts2 (ndarray[ndim=2]) – all keypoints in image 2


	fm (ndarray[ndim=2]) – matching keypoint indexes […, (kp1x, kp2x), …]


	xy_thresh (float [https://docs.python.org/3/library/functions.html#float]) – spatial distance threshold under affine transform to
be considered a match


	scale_thresh (float [https://docs.python.org/3/library/functions.html#float]) – 


	ori_thresh (float [https://docs.python.org/3/library/functions.html#float]) – 


	dlen_sqrd2 (float [https://docs.python.org/3/library/functions.html#float]) – diagonal length squared of image/chip 2


	min_nInliers (int [https://docs.python.org/3/library/functions.html#int]) – default=4


	returnAff (bool [https://docs.python.org/3/library/functions.html#bool]) – returns best affine hypothesis as well


	max_nInliers (int [https://docs.python.org/3/library/functions.html#int]) – homog is not considered after this threshold






	Returns

	(refined_inliers, refined_errors, H, aff_inliers, aff_errors, Aff) if success else None



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 –show
python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 –show –refine-method=’affine’
python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 –dpath figures –show –save ~/latex/crall-candidacy-2015/figures/sver_kpts.jpg  # NOQA
python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.spatial_verification import *
>>> import vtool.demodata as demodata
>>> import vtool as vt
>>> fname1 = ut.get_argval('--fname1', type_=str, default='easy1.png')
>>> fname2 = ut.get_argval('--fname2', type_=str, default='easy2.png')
>>> default_dict = vt.get_extract_features_default_params()
>>> default_dict['ratio_thresh'] = .625
>>> kwargs = ut.argparse_dict(default_dict)
>>> (kpts1, kpts2, fm, fs, rchip1, rchip2) = demodata.testdata_ratio_matches(fname1, fname2, **kwargs)
>>> xy_thresh = .01
>>> dlen_sqrd2 = 447271.015
>>> ori_thresh = 1.57
>>> min_nInliers = 4
>>> returnAff = True
>>> scale_thresh = 2.0
>>> match_weights = np.ones(len(fm), dtype=np.float64)
>>> refine_method = ut.get_argval('--refine-method', default='homog')
>>> svtup = spatially_verify_kpts(kpts1, kpts2, fm, xy_thresh,
>>>                               scale_thresh, ori_thresh, dlen_sqrd2,
>>>                               min_nInliers, match_weights, returnAff,
>>>                               refine_method=refine_method)
>>> assert svtup is not None and len(svtup) == 6, 'sver failed'
>>> refined_inliers, refined_errors, H = svtup[0:3]
>>> aff_inliers, aff_errors, Aff = svtup[3:6]
>>> #print('aff_errors = %r' % (aff_errors,))
>>> print('aff_inliers = %r' % (aff_inliers,))
>>> print('refined_inliers = %r' % (refined_inliers,))
>>> #print('refined_errors = %r' % (refined_errors,))
>>> import ubelt as ub
>>> result = ut.list_type_profile(svtup, with_dtype=False)
>>> #result = ub.repr2(svtup, precision=3)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> homog_tup = (refined_inliers, H)
>>> aff_tup = (aff_inliers, Aff)
>>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, aff_tup=aff_tup, homog_tup=homog_tup, refine_method=refine_method)
>>> pt.show_if_requested()
tuple(numpy.ndarray, tuple(numpy.ndarray*3), numpy.ndarray, numpy.ndarray, tuple(numpy.ndarray*3), numpy.ndarray)










	
vtool.spatial_verification.test_affine_errors(H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh)

	used for refinement as opposed to initial estimation






	
vtool.spatial_verification.test_homog_errors(H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh, ori_thresh, full_homog_checks=True)

	Test to see which keypoints the homography correctly maps


	Parameters

	
	H (ndarray[float64_t, ndim=2]) – homography/perspective matrix


	kpts1 (ndarray[float32_t, ndim=2]) – keypoints


	kpts2 (ndarray[float32_t, ndim=2]) – keypoints


	fm (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of feature matches as tuples (qfx, dfx)


	xy_thresh_sqrd (float [https://docs.python.org/3/library/functions.html#float]) – 


	scale_thresh (float [https://docs.python.org/3/library/functions.html#float]) – 


	ori_thresh (float [https://docs.python.org/3/library/functions.html#float]) – angle in radians


	full_homog_checks (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	homog_tup1



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.spatial_verification –test-test_homog_errors:0 –show
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –rotation_invariance
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –rotation_invariance –no-affine-invariance –xy-thresh=.001
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –rotation_invariance –no-affine-invariance –xy-thresh=.001 –no-full-homog-checks
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –no-full-homog-checks
# ————–
# Shows (sorta) how inliers are computed
python -m vtool.spatial_verification –test-test_homog_errors:1 –show
python -m vtool.spatial_verification –test-test_homog_errors:1 –show –rotation_invariance
python -m vtool.spatial_verification –test-test_homog_errors:1 –show –rotation_invariance –no-affine-invariance –xy-thresh=.001
python -m vtool.spatial_verification –test-test_homog_errors:1 –show –rotation_invariance –xy-thresh=.001
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –rotation_invariance –xy-thresh=.001





Example

>>> # DISABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import wbia.plottool as pt
>>> kpts1, kpts2, fm, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
>>> H = estimate_refined_transform(kpts1, kpts2, fm, aff_inliers)
>>> scale_thresh, ori_thresh = 2.0, 1.57
>>> full_homog_checks = not ut.get_argflag('--no-full-homog-checks')
>>> homog_tup1 = test_homog_errors(H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh, ori_thresh, full_homog_checks)
>>> homog_tup = (homog_tup1[0], homog_tup1[2])
>>> # xdoctest: +REQUIRES(--show)
>>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
>>> ut.show_if_requested()





Example

>>> # DISABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import wbia.plottool as pt
>>> kpts1, kpts2, fm_, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
>>> H = estimate_refined_transform(kpts1, kpts2, fm_, aff_inliers)
>>> scale_thresh, ori_thresh = 2.0, 1.57
>>> full_homog_checks = not ut.get_argflag('--no-full-homog-checks')
>>> # ----------------
>>> # Take subset of feature matches
>>> fm = fm_
>>> scale_err, xy_err, ori_err = \
...     ut.exec_func_src(test_homog_errors, globals(), locals(),
...     'scale_err, xy_err, ori_err'.split(', '))
>>> # we only care about checking out scale and orientation here. ignore bad xy points
>>> xy_inliers_flag = np.less(xy_err, xy_thresh_sqrd)
>>> scale_err[~xy_inliers_flag] = 0
>>> # filter
>>> fm = fm_[np.array(scale_err).argsort()[::-1][:10]]
>>> fm = fm_[np.array(scale_err).argsort()[::-1][:10]]
>>> # Exec sourcecode
>>> kpts1_m, kpts2_m, off_xy1_m, off_xy1_mt, dxy1_m, dxy1_mt, xy2_m, xy1_m, xy1_mt, scale_err, xy_err, ori_err = \
...     ut.exec_func_src(test_homog_errors, globals(), locals(),
...     'kpts1_m, kpts2_m, off_xy1_m, off_xy1_mt, dxy1_m, dxy1_mt, xy2_m, xy1_m, xy1_mt, scale_err, xy_err, ori_err'.split(', '))
>>> #---------------
>>> # xdoctest: +REQUIRES(--show)
>>> pt.figure(fnum=1, pnum=(1, 2, 1), title='orig points and offset point')
>>> segments_list1 = np.array(list(zip(xy1_m.T.tolist(), off_xy1_m.T.tolist())))
>>> pt.draw_line_segments(segments_list1, color=pt.LIGHT_BLUE)
>>> pt.dark_background()
>>> #---------------
>>> pt.figure(fnum=1, pnum=(1, 2, 2), title='transformed points and matching points')
>>> #---------------
>>> # first have to make corresponding offset points
>>> # Use reference point for scale and orientation tests
>>> oris2_m   = ktool.get_oris(kpts2_m)
>>> scales2_m = ktool.get_scales(kpts2_m)
>>> dxy2_m    = np.vstack((np.sin(oris2_m), -np.cos(oris2_m)))
>>> scaled_dxy2_m = dxy2_m * scales2_m[None, :]
>>> off_xy2_m = xy2_m + scaled_dxy2_m
>>> # Draw transformed semgents
>>> segments_list2 = np.array(list(zip(xy2_m.T.tolist(), off_xy2_m.T.tolist())))
>>> pt.draw_line_segments(segments_list2, color=pt.GREEN)
>>> # Draw corresponding matches semgents
>>> segments_list3 = np.array(list(zip(xy1_mt.T.tolist(), off_xy1_mt.T.tolist())))
>>> pt.draw_line_segments(segments_list3, color=pt.RED)
>>> # Draw matches between correspondences
>>> segments_list4 = np.array(list(zip(xy1_mt.T.tolist(), xy2_m.T.tolist())))
>>> pt.draw_line_segments(segments_list4, color=pt.ORANGE)
>>> pt.dark_background()
>>> #---------------
>>> #vt.get _xy_axis_extents(kpts1_m)
>>> #pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
>>> ut.show_if_requested()










	
vtool.spatial_verification.testdata_matching_affine_inliers()

	




	
vtool.spatial_verification.testdata_matching_affine_inliers_normalized()

	




	
vtool.spatial_verification.try_svd(M)

	
	CommandLine:

	python -m vtool.spatial_verification try_svd





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> rng = np.random.RandomState(42)
>>> num = 1000
>>> xy1_mn = rng.randn(2, num)
>>> xy2_mn = rng.randn(2, num)
>>> M = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
>>> print('M.shape = %r' % (M.shape,))
>>> USV = npl.svd(M, full_matrices=True, compute_uv=True)
>>> USV = try_svd(M)





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> num = np.ceil(np.sqrt(2000))
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair(wh_num=(num, num))
>>> xy1_mn = ktool.get_xys(kpts1).astype(np.float64)
>>> xy2_mn = ktool.get_xys(kpts2).astype(np.float64)
>>> M = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
>>> print('M.shape = %r' % (M.shape,))
>>> USV = npl.svd(M, full_matrices=True, compute_uv=True)
>>> USV = try_svd(M)










	
vtool.spatial_verification.unnormalize_transform(M_prime, T1, T2)

	





vtool.sver_c_wrapper module



vtool.symbolic module

Sympy helpers


	
vtool.symbolic.check_expr_eq(expr1, expr2, verbose=True)

	Does not work in general. Problem is not decidable.
Thanks Richard.


	Parameters

	
	expr1 – 


	expr2 – 









	CommandLine:

	python -m vtool.symbolic –test-check_expr_eq



	SeeALso:

	vt.symbolic_randcheck





Example

>>> # DISABLE_DOCTEST
>>> from vtool.symbolic import *  # NOQA
>>> expr1 = sympy.Matrix([ [sx*x + 1.0*tx + w1*y], [sy*y + 1.0*ty + w2*x], [1.0]])
>>> expr2 = sympy.Matrix([ [sx*x + tx + w1*y], [sy*y + ty + w2*x], [1]])
>>> result = check_expr_eq(expr1, expr2)
>>> print(result)










	
vtool.symbolic.custom_sympy_attrs(mat)

	




	
vtool.symbolic.evalprint(str_, globals_=None, locals_=None, simplify=False)

	




	
vtool.symbolic.symbolic_randcheck(expr1, expr2, domain={}, n=10)

	




	
vtool.symbolic.sympy_latex_repr(expr1)

	




	
vtool.symbolic.sympy_mat(arr)

	




	
vtool.symbolic.sympy_numpy_repr(expr1)

	





vtool.trig module


	
vtool.trig.atan2(y, x)

	does atan2 but returns from 0 to TAU

Example

>>> from vtool.trig import *  # NOQA
>>> import utool
>>> rng = np.random.RandomState(0)
>>> y = rng.rand(1000).astype(np.float64)
>>> x = rng.rand(1000).astype(np.float64)
>>> theta = atan2(y, x)
>>> assert np.all(theta >= 0)
>>> assert np.all(theta < 2 * np.pi)
>>> import ubelt as ub
>>> assert ub.hash_data(theta) in [
>>>     '6bfc86a2e94dd2dafbf501035719a7873d57f5f8e9cde88c4ccc35e98bb9e7b82abf6230803a923be7060866d66b8ac567388803593f9b7c763163a24282442a',
>>>     '90fe55311562f1c3ae451d5c4f27573259fed96752a5bd03f0f1216b46cf5b4b48024dcc744bfc6df7e6f8d6eb2a2a4b31b9f5ca75c0064b37acd09303811d76',
>>> ]











vtool.util_math module

# LICENCE Apache 2 or whatever

FIXME: monotization functions need more hueristics


	
vtool.util_math.beaton_tukey_loss(u, a=1)

	
	CommandLine:

	python -m wbia.plottool.draw_func2 –exec-plot_func –show –range=-8,8 –func=vt.beaton_tukey_weight,vt.beaton_tukey_loss





References

Steward_Robust%20parameter%20estimation%20in%20computer%20vision.pdf






	
vtool.util_math.beaton_tukey_weight(u, a=1)

	
	CommandLine:

	python -m wbia.plottool.draw_func2 –exec-plot_func –show –range=-8,8 –func=vt.beaton_tukey_weight





References

Steward_Robust%20parameter%20estimation%20in%20computer%20vision.pdf






	
vtool.util_math.breakup_equal_streak(arr_in, left_endpoint=None, right_endpoint=None)

	Breaks up streaks of equal values by interpolating between the next lowest and next highest value


	Parameters

	
	arr_in – 


	left_endpoint (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	right_endpoint (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)






	Returns

	arr -



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –exec-breakup_equal_streak
python -m vtool.util_math –test-ensure_monotone_strictly_increasing –show –offset=0





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> arr_in = np.array([0, 0, 1, 1, 2, 2], dtype=np.float32)
>>> arr_in = np.array([ 1.20488135,  1.2529297 ,  1.27306686,  1.29859663,
>>>    1.31769871, 1.37102388,  1.38114004,  1.45732054,  1.48119571,  1.48119571,
>>>     1.5381895 ,  1.54162741,  1.57492901,  1.61129523,  1.61129523,
>>>     1.61270343,  1.63377551,  1.7423034 ,  1.76364247,  1.79908459,
>>>     1.83564709,  1.83819742,  1.83819742,  1.86786967,  1.86786967,
>>>     1.90720142,  1.90720142,  1.92293973,  1.92293973, ]) / 2
>>> left_endpoint = 0
>>> right_endpoint = 1.0
>>> arr = breakup_equal_streak(arr_in, left_endpoint, right_endpoint)
>>> assert strictly_increasing(arr)
>>> result = ('arr = %s' % (str(arr),))
>>> print(result)










	
vtool.util_math.ensure_monotone_decreasing(arr_, fromleft=True, fromright=True)

	
	Parameters

	arr (ndarray) – 



	Returns

	arr



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –test-ensure_monotone_decreasing –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> size_ = 100
>>> domain = np.arange(size_)
>>> arr_ = np.sin(np.pi * (domain / 100) ) + (rng.rand(len(domain)) - .5) * .1
>>> arr = ensure_monotone_decreasing(arr_, fromright=True, fromleft=True)
>>> result = str(arr)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(2, 1, 1), title='before', equal_aspect=False)
>>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(2, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
>>> ut.show_if_requested()










	
vtool.util_math.ensure_monotone_increasing(arr_, fromright=True, fromleft=True, newmode=True)

	
	Parameters

	arr (ndarray) – 



	Returns

	arr



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –test-ensure_monotone_increasing –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> size_ = 100
>>> domain = np.arange(size_)
>>> offset = float(ub.argval('--offset', default=2.3))
>>> arr_ = np.sin(np.pi * (domain / 100) - offset) + (rng.rand(len(domain)) - .5) * .1
>>> arr = ensure_monotone_increasing(arr_, fromleft=False, fromright=True)
>>> result = str(arr)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(2, 1, 1), title='before', equal_aspect=False)
>>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(2, 1, 2), title='after monotonization (increasing)', equal_aspect=False)
>>> ut.show_if_requested()










	
vtool.util_math.ensure_monotone_strictly_decreasing(arr_, left_endpoint=None, right_endpoint=None)

	
	Parameters

	
	arr (ndarray) – 


	left_endpoint (None [https://docs.python.org/3/library/constants.html#None]) – 


	right_endpoint (None [https://docs.python.org/3/library/constants.html#None]) – 






	Returns

	arr



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –test-ensure_monotone_strictly_decreasing –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> import vtool as vt
>>> domain = np.arange(100)
>>> rng = np.random.RandomState(0)
>>> arr_ = np.sin(np.pi * (domain / 75) + 1.3) + (rng.rand(len(domain)) - .5) * .05 + 1.0
>>> #arr_ = vt.demodata.testdata_nonmonotonic()
>>> #domain = np.arange(len(arr_))
>>> left_endpoint = 2.5
>>> right_endpoint = 0.25
>>> arr = ensure_monotone_strictly_decreasing(arr_, left_endpoint, right_endpoint)
>>> result = str(arr)
>>> print(result)
>>> assert strictly_decreasing(arr), 'ensure strict monotonic failed'
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(3, 1, 1), title='before', equal_aspect=False)
>>> arr2 = ensure_monotone_decreasing(arr_)
>>> pt.plot2(domain, arr, 'b-', fnum=1, pnum=(3, 1, 2), equal_aspect=False)
>>> pt.plot2(domain, arr2, 'r-', fnum=1, pnum=(3, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
>>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(3, 1, 3), title='after monotonization (strictly decreasing)', equal_aspect=False)
>>> ut.show_if_requested()










	
vtool.util_math.ensure_monotone_strictly_increasing(arr_, left_endpoint=None, right_endpoint=None, zerohack=False, onehack=False, newmode=True)

	
	Parameters

	
	arr (ndarray) – sequence to monotonize


	zerohack (bool [https://docs.python.org/3/library/functions.html#bool]) – default False, if True sets the first element to be zero and linearlly interpolates to the first nonzero item


	onehack (bool [https://docs.python.org/3/library/functions.html#bool]) – default False, if True one will not be in the resulting array (replaced with number very close to one)








References

http://mathoverflow.net/questions/17464/making-a-non-monotone-function-monotone
http://stackoverflow.com/questions/28563711/make-a-numpy-array-monotonic-without-a-python-loop
https://en.wikipedia.org/wiki/Isotonic_regression
http://scikit-learn.org/stable/auto_examples/plot_isotonic_regression.html


	CommandLine:

	python -m vtool.util_math –test-ensure_monotone_strictly_increasing –show
python -m vtool.util_math –test-ensure_monotone_strictly_increasing –show –offset=0





Example

>>> # ENABLE_DOCTEST
>>> from vtool.util_math import *   # NOQA
>>> import numpy as np
>>> arr_ = np.array([0.4, 0.4, 0.4, 0.5, 0.6, 0.6, 0.6, 0.7, 0.9, 0.9, 0.91, 0.92, 1.0, 1.0])
>>> arr = ensure_monotone_strictly_increasing(arr_)
>>> assert strictly_increasing(arr), 'ensure strict monotonic failed1'





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> import vtool as vt
>>> left_endpoint = None
>>> rng = np.random.RandomState(0)
>>> right_endpoint = None
>>> domain = np.arange(100)
>>> offset = ut.get_argval('--offset', type_=float, default=2.3)
>>> arr_ = np.sin(np.pi * (domain / 100) - offset) + (rng.rand(len(domain)) - .5) * .1 + 1.2
>>> #arr_ = vt.demodata.testdata_nonmonotonic()
>>> #domain = np.arange(len(arr_))
>>> arr = ensure_monotone_strictly_increasing(arr_, left_endpoint, right_endpoint)
>>> result = str(arr)
>>> print(result)
>>> print('arr = %r' % (arr,))
>>> print('arr = %r' % (np.diff(arr),))
>>> assert non_decreasing(arr), 'ensure nondecreasing failed2'
>>> assert strictly_increasing(arr), 'ensure strict monotonic failed2'
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(3, 1, 1), title='before', equal_aspect=False)
>>> arr2 = ensure_monotone_increasing(arr_)
>>> pt.plot2(domain, arr, 'b-', fnum=1, pnum=(3, 1, 2), equal_aspect=False)
>>> pt.plot2(domain, arr2, 'r-', fnum=1, pnum=(3, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
>>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(3, 1, 3), title='after monotonization (strictly decreasing)', equal_aspect=False)
>>> ut.show_if_requested()










	
vtool.util_math.gauss_func1d(x, mu=0.0, sigma=1.0)

	
	Parameters

	
	x – 


	mu (float [https://docs.python.org/3/library/functions.html#float]) – 


	sigma (float [https://docs.python.org/3/library/functions.html#float]) – 









	CommandLine:

	python -m vtool.util_math –test-gauss_func1d



	CommandLine:

	python -m vtool.util_math –test-gauss_func1d –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> # build test data
>>> x = np.array([-2, -1, -.5, 0, .5, 1, 2])
>>> mu = 0.0
>>> sigma = 1.0
>>> # execute function
>>> gaussval = gauss_func1d(x, mu, sigma)
>>> # verify results
>>> result = np.array_repr(gaussval, precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot(x, gaussval)
>>> ut.show_if_requested()
array([ 0.05,  0.24,  0.35,  0.4 ,  0.35,  0.24,  0.05])










	
vtool.util_math.gauss_func1d_unnormalized(x, sigma=1.0)

	faster version of gauss_func1d with no normalization. So the maximum point
will have a value of 1.0


	CommandLine:

	python -m vtool.util_math –test-gauss_func1d_unnormalized –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> # build test data
>>> x = np.array([-2, -1, -.5, 0, .5, 1, 2])
>>> sigma = 1.0
>>> # execute function
>>> gaussval = gauss_func1d_unnormalized(x, sigma)
>>> # verify results
>>> result = np.array_repr(gaussval, precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot(x, gaussval)
>>> ut.show_if_requested()
array([ 0.05,  0.24,  0.35,  0.4 ,  0.35,  0.24,  0.05])










	
vtool.util_math.gauss_parzen_est(dist, L=1, sigma=0.38)

	python -m wbia.plottool.draw_func2 –exec-plot_func –show –range=-.2,.2 –func=vt.gauss_parzen_est
python -m wbia.plottool.draw_func2 –exec-plot_func –show –range=0,1 –func=vt.gauss_parzen_est






	
vtool.util_math.group_consecutive(arr)

	Returns lists of consecutive values

References

http://stackoverflow.com/questions/7352684/how-to-find-the-groups-of-consecutive-elements-from-an-array-in-numpy


	Parameters

	arr (ndarray) – must be integral and unique



	Returns

	arr -



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –exec-group_consecutive





Example

>>> # ENABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> arr = np.array([1, 2, 3, 5, 6, 7, 8, 9, 10, 15, 99, 100, 101])
>>> groups = group_consecutive(arr)
>>> result = ('groups = %s' % (str(groups),))
>>> print(result)
groups = [array([1, 2, 3]), array([ 5,  6,  7,  8,  9, 10]), array([15]), array([ 99, 100, 101])]










	
vtool.util_math.iceil(num, dtype=<class 'numpy.int32'>)

	Integer ceiling. (because numpy doesn’t seem to have it!)


	Parameters

	num (ndarray or scalar) – 



	Returns

	



	Return type

	ndarray or scalar






	CommandLine:

	python -m vtool.util_math –test-iceil





Example

>>> # ENABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> num = 1.5
>>> result = repr(iceil(num))
>>> print(result)
2





Example

>>> # ENABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> import ubelt as ub
>>> num = [1.5, 2.9]
>>> result = ub.repr2(iceil(num), with_dtype=True)
>>> print(result)
np.array([2, 3], dtype=np.int32)










	
vtool.util_math.interpolate_nans(arr)

	replaces nans with interpolated values or 0


	Parameters

	arr (ndarray) – 



	Returns

	new_arr



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –exec-interpolate_nans





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> arr = np.array([np.nan, np.nan, np.nan, np.nan])
>>> new_arr = interpolate_nans(arr)
>>> result = ('new_arr = %s' % (str(new_arr),))
>>> print(result)
new_arr = [ 0.  0.  0.  0.]





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> arr = np.array([np.nan, 1, np.nan, np.nan, np.nan, np.nan, 10, np.nan, 5])
>>> new_arr = interpolate_nans(arr)
>>> result = ('new_arr = %s' % (str(new_arr),))
>>> print(result)
new_arr = [  1.    1.    2.8   4.6   6.4   8.2  10.    7.5   5. ]










	
vtool.util_math.iround(num, dtype=<class 'numpy.int32'>)

	Integer round. (because numpy doesn’t seem to have it!)






	
vtool.util_math.logistic_01(x)

	
	Parameters

	x – 






	CommandLine:

	python -m vtool.util_math –exec-logistic_01 –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> x = np.linspace(0, 1)
>>> y = logistic_01(x)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot(x, y)
>>> ut.show_if_requested()










	
vtool.util_math.logit(x)

	




	
vtool.util_math.non_decreasing(L)

	References

http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity






	
vtool.util_math.non_increasing(L)

	References

http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity






	
vtool.util_math.strictly_decreasing(L)

	References

http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity






	
vtool.util_math.strictly_increasing(L)

	References

http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity






	
vtool.util_math.test_language_modulus()

	References

http://en.wikipedia.org/wiki/Modulo_operation







Module contents

VTool - Computer vision tools


	Autogenerate Command:

	mkinit vtool -i






	
class vtool.AnnotPairFeatInfo(columns=None, importances=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Information class about feature dimensions of PairwiseMatch.

Notes

Can be used to compute marginal importances over groups of features
used in the pairwise one-vs-one scoring algorithm

Can be used to construct an appropriate cfgdict for a new
PairwiseMatch.


	CommandLine:

	python -m vtool.matching AnnotPairFeatInfo





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> match = demodata_match({})
>>> match.add_global_measures(['time', 'gps'])
>>> index = pd.MultiIndex.from_tuples([(1, 2)], names=('aid1', 'aid2'))
>>> # Feat info without bins
>>> feat = match.make_feature_vector()
>>> X = pd.DataFrame(feat, index=index)
>>> print(X.keys())
>>> featinfo = AnnotPairFeatInfo(X)
>>> pairfeat_cfg, global_keys = featinfo.make_pairfeat_cfg()
>>> print('pairfeat_cfg = %r' % (pairfeat_cfg,))
>>> print('global_keys = %r' % (global_keys,))
>>> assert 'delta' not in global_keys
>>> assert 'max' not in global_keys
>>> ut.cprint(featinfo.get_infostr(), 'blue')
>>> # Feat info with bins
>>> feat = match.make_feature_vector(indices=0, bins=[.7, .8], bin_key='ratio')
>>> X = pd.DataFrame(feat, index=index)
>>> print(X.keys())
>>> featinfo = AnnotPairFeatInfo(X)
>>> pairfeat_cfg, global_keys = featinfo.make_pairfeat_cfg()
>>> print('pairfeat_cfg = %s' % (ut.repr4(pairfeat_cfg),))
>>> print('global_keys = %r' % (global_keys,))
>>> ut.cprint(featinfo.get_infostr(), 'blue')






	
binsum_fmt = '{op}({measure}[{bin_key}<{binval}])'

	




	
dimkey_grammar()

	
	CommandLine:

	python -m vtool.matching AnnotPairFeatInfo.dimkey_grammar





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> match = demodata_match({})
>>> match.add_global_measures(['view', 'qual', 'gps', 'time'])
>>> index = pd.MultiIndex.from_tuples([(1, 2)], names=('aid1', 'aid2'))
>>> # Feat info without bins
>>> feat = match.make_feature_vector()
>>> X = pd.DataFrame(feat, index=index)
>>> featinfo = AnnotPairFeatInfo(X)
>>> feat_grammar = featinfo.dimkey_grammar()
>>> for key in X.keys():
>>>     print(key)
>>>     print(feat_grammar.parseString(key))










	
feature(key)

	




	
find(group_id, op, value, hack=False)

	
	groupid options:

	measure_type global_measure, local_sorter, local_rank,
local_measure, summary_measure, summary_op, summary_bin,
summary_binval, summary_binkey,



	Ignore:

	group_id = ‘summary_op’
op = ‘==’
value = ‘len’










	
get_infostr()

	Summarizes the types (global, local, summary) of features in X based on
standardized dimension names.






	
global_measure(key)

	




	
group_counts(item)

	




	
group_importance(item)

	




	
loc_fmt = 'loc[{sorter},{rank}]({measure})'

	




	
local_measure(key)

	




	
local_rank(key)

	




	
local_sorter(key)

	




	
make_pairfeat_cfg()

	




	
measure(key)

	




	
measure_type(key)

	




	
print_counts(group_id)

	




	
print_margins(group_id, ignore_trivial=True)

	




	
rrr(verbose=True, reload_module=True)

	special class reloading function
This function is often injected as rrr of classes






	
select_columns(criteria, op='and')

	
	Parameters

	criteria (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of tokens denoting selection constraints
can be one of:
measure_type global_measure, local_sorter, local_rank,
local_measure, summary_measure, summary_op, summary_bin,
summary_binval, summary_binkey,






	Ignore:

	>>> featinfo.select_columns([
>>>     ('measure_type', '==', 'local'),
>>>     ('local_sorter', 'in', ['weighted_ratio_score', 'lnbnn_norm_dist']),
>>> ], op='and')














	
sum_fmt = '{op}({measure})'

	




	
summary_binkey(key)

	




	
summary_binval(key)

	




	
summary_measure(key)

	




	
summary_op(key)

	








	
class vtool.AnnoyWraper

	Bases: object [https://docs.python.org/3/library/functions.html#object]

flann-like interface to annnoy


	
build_annoy(centroids, trees=3)

	




	
nn(data_vecs, query_vecs, num, trees=3, checks=-1)

	




	
query_annoy(query_vecs, num, checks=-1)

	








	
class vtool.AnnoyWrapper

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Wrapper for annoy to use the FLANN api


	
build_index(dvecs, **kwargs)

	




	
nn_index(qvecs, num_neighbs, checks=None)

	








	
class vtool.AssignTup(fm, match_dist, norm_fx1, norm_dist)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
fm

	Alias for field number 0






	
match_dist

	Alias for field number 1






	
norm_dist

	Alias for field number 3






	
norm_fx1

	Alias for field number 2










	
class vtool.ConfusionMetrics

	Bases: ubelt.util_mixins.NiceRepr

Can compute average percision using the PASCAL definition

References

http://www.flinders.edu.au/science_engineering/fms/School-CSEM/publications/tech_reps-research_artfcts/TRRA_2007.pdf
http://www.alta.asn.au/events/altss_w2003_proc/altss/courses/powers/Bookmaker-all/200302-ICCS-Bookmaker.pdfcs
http://www.cs.bris.ac.uk/Publications/Papers/1000704.pdf
http://en.wikipedia.org/wiki/Information_retrieval
http://en.wikipedia.org/wiki/Precision_and_recall
https://en.wikipedia.org/wiki/Confusion_matrix
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.roc_curve.html#sklearn.metrics.roc_curve


	SeeAlso:

	sklearn.metrics.ranking._binary_clf_curve





Notes

From oxford:
Precision is defined as the ratio of retrieved positive images to the
total number retrieved.
Recall is defined as the ratio of the number of retrieved positive
images to the total number of positive images in the corpus.


	Ignore:

	varname_list = ‘tp, fp, fn, tn, fpr, tpr, tpa’.split(’, ‘)
lines = [‘self.{varname} = {varname}’.format(varname=varname) for varname in varname_list]
print(ut.indent(‘n’.join(lines)))



	CommandLine:

	python -m vtool.confusion ConfusionMetrics –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> c = self = confusions = ConfusionMetrics().fit(scores, labels)
>>> assert np.all(c.n_pos == c.n_tp + c.n_fn)
>>> assert np.all(c.n_neg == c.n_tn + c.n_fp)
>>> assert np.all(np.isclose(c.rp + c.rn, 1.0))
>>> assert np.all(np.isclose(c.pp + c.pn, 1.0))
>>> assert np.all(np.isclose(c.fpr, 1 - c.tnr))
>>> assert np.all(np.isclose(c.fnr, 1 - c.tpr))
>>> assert np.all(np.isclose(c.tpr, c.tp / c.rp))
>>> assert np.all(np.isclose(c.tpa, c.tp / c.pp))
>>> assert np.all(np.isclose(c.jacc, c.tp / (c.tp + c.fn + c.fp)))
>>> assert np.all(np.isclose(c.mcc, np.sqrt(c.mk * c.bm)))
>>> assert np.all(np.isclose(
>>>     c.acc, (c.tpr + c.c * (1 - c.fpr)) / (1 + c.c)))
>>> assert np.all(np.isclose(c.ppv, c.recall * c.prev / c.bias))
>>> assert np.all(np.isclose(
>>>    c.wracc, 4 * c.c * (c.tpr - c.fpr) / (1 + c.c) ** 2))
>>> # xdoctest: +REQUIRES(--show)
>>> confusions.draw_roc_curve()
>>> ut.show_if_requested()






	
acc

	accuracy






	
aliases = {'acc': {'accuracy', 'rand_accuracy', 'tea', 'ter'}, 'bm': {'bookmaker_informedness', "deltaP'", 'informedness', 'r_R'}, 'cn': {'cost_neg'}, 'cp': {'cost_pos'}, 'cs': {'class_odds', 'skew'}, 'cv': {'cost_ratio'}, 'fn': {'false_neg', 'miss', 'type2_error'}, 'fnr': {'false_neg_rate', 'miss_rate'}, 'fp': {'false_alarm', 'false_pos', 'type1_error'}, 'fpr': {'fallout', 'false_pos_rate'}, 'jacc': {'jaccard_coefficient'}, 'mcc': {'matthews_correlation_coefficient'}, 'mk': {'deltaP', 'markedness', 'r_P'}, 'n_fn': {'n_false_neg', 'n_miss'}, 'n_fp': {'n_false_alarm', 'n_false_pos'}, 'n_tn': {'n_reject', 'n_true_neg'}, 'n_tp': {'n_hit', 'n_true_pos'}, 'pn': {'pred_neg'}, 'pp': {'bias', 'pred_pos'}, 'rn': {'real_neg'}, 'rp': {'prev', 'prevalence', 'real_pos'}, 'tn': {'reject', 'true_neg'}, 'tna': {'inv_precision', 'neg_predict_value', 'npv', 'true_neg_acc'}, 'tnr': {'inv_recall, specificity', 'true_neg_rate'}, 'tp': {'hit', 'true_pos'}, 'tpa': {'pos_predict_value', 'ppv', 'precision', 'true_pos_acc'}, 'tpr': {'hit_rate', 'recall', 'sensitivity', 'true_pos_rate'}, 'wracc': {'weighted_relative_accuracy'}}

	




	
auc

	
	The AUC is a standard measure used to evaluate a binary classifier and

	represents the probability that a random correct case will
receive a higher score than a random incorrect case.





References

https://en.wikipedia.org/wiki/Receiver_operating_characteristic#Area_under_the_curve






	
auc_trap

	




	
bm

	bookmaker informedness






	
c

	




	
cs

	class ratio






	
cv

	ratio of cost of making a mistake






	
draw_precision_recall_curve(nSamples=11, **kwargs)

	




	
draw_roc_curve(**kwargs)

	




	
fit(scores, labels, verbose=False)

	




	
fn

	false negative probability






	
fnr

	miss rate, false negative rate






	
fp

	false positive probability






	
fpr

	fallout, false positive rate






	
classmethod from_tp_and_tn_scores(tp_scores, tn_scores, verbose=False)

	




	
get_ave_precision()

	




	
get_fpr_at_recall(target_recall)

	




	
get_index_at_metric(at_metric, at_value, subindex=False, tiebreaker='maxthresh')

	Finds the index that is closet to the metric at a given value


	Parameters

	tiebreaker (str [https://docs.python.org/3/library/stdtypes.html#str]) – either ‘minimize’ or ‘maximize’
if ‘maximize’, then a larger threshold is considered better
when resolving ambiguities. Otherwise a smaller thresh is
better.






	Doctest:

	>>> from vtool.confusion import *
>>> pat1 = [0, 0, 0, 0]
>>> pat2 = [0, 0, 1, 1]
>>> pat3 = [0, 1, 1, 1]
>>> pat4 = [1, 1, 1, 1]
>>> pats = [pat1, pat2, pat3, pat4]
>>> n = 4
>>> import itertools as it
>>> s = it.count(0)
>>> # Create places of ambiguitiy and unambiguity
>>> x = list(ub.flatten([[next(s)] * len(pat) for pat in pats for _ in range(n)]))
>>> y = list(ub.flatten([pat for pat in pats for _ in range(n)]))
>>> self = ConfusionMetrics().fit(x, y)
>>> at_metric = 'n_false_pos'
>>> at_value = 0
>>> subindex = False
>>> idx1 = self.get_index_at_metric(at_metric, at_value, subindex=False, tiebreaker='minthresh')
>>> idx2 = self.get_index_at_metric(at_metric, at_value, subindex=False, tiebreaker= 'maxthresh')
>>> assert idx1 == 3
>>> assert idx2 == 0














	
get_metric_at_index(metric, subindex)

	




	
get_metric_at_metric(get_metric, at_metric, at_value, subindex=False, tiebreaker='maxthresh')

	Finds the corresponding value of get_metric at a specific value of
at_metric.

get_metric = ‘fpr’
at_metric = ‘tpr’
at_value = .25
self.rrr()

self.get_metric_at_metric(‘fpr’, ‘tpr’, .25)
self.get_metric_at_metric(‘n_false_pos’, ‘tpr’, .25)
self.get_metric_at_metric(‘n_true_pos’, ‘tpr’, .25)

get_metric = ‘n_true_pos’
at_metric = ‘n_false_pos’
at_value = 0
subindex = False






	
get_metric_at_thresh(metric, thresh)

	
	Parameters

	
	metric (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of a metric


	thresh (float [https://docs.python.org/3/library/functions.html#float]) – desired threshold






	Returns

	value - metric value



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.confusion –exec-get_metric_at_threshold



	Ignore:

	>>> self = cfms
>>> metric = 'fpr'
>>> thresh = 0









Example

>>> # ENABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> self = ConfusionMetrics().fit(scores, labels)
>>> metric = 'tpr'
>>> thresh = .8
>>> thresh = [0, .1, .9, 1.0]
>>> value = self.get_metric_at_thresh(metric, thresh)
>>> result = ('(None, None) = %s' % (str((None, None)),))
>>> print(result)










	
get_recall_at_fpr(target_fpr)

	




	
get_thresh_at_metric(metric, value, maximize=None)

	Gets a threshold for a binary classifier using a target metric and value


	Parameters

	
	metric (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of metric like tpr or fpr


	value (float [https://docs.python.org/3/library/functions.html#float]) – corresponding numeric value






	Returns

	thresh



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.confusion get_thresh_at_metric
python -m vtool.confusion –exec-interact_roc_factory –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> self = ConfusionMetrics().fit(scores, labels)
>>> metric = 'tpr'
>>> value = .85
>>> thresh = self.get_thresh_at_metric(metric, value)
>>> print('%s = %r' % (metric, value,))
>>> result = ('thresh = %s' % (str(thresh),))
>>> print(result)
thresh = 22.5






	Ignore:

	metric = ‘fpr’
value = 1e-4
self = cfms
maximize = False





interpolate_replbounds(metric_values, self.thresholds, 0, maximize=maximize)
interpolate_replbounds(metric_values, self.thresholds, 1e-4, maximize=maximize)
interpolate_replbounds(metric_values, self.thresholds, 1e-3, maximize=maximize)
interpolate_replbounds(metric_values, self.thresholds, 1e-2, maximize=maximize)
interpolate_replbounds(metric_values, self.thresholds, 1e-2, maximize=maximize)






	
get_thresh_at_metric_max(metric)

	metric = ‘mcc’
metric = ‘fnr’






	
inv_aliases = {'acc': 'acc', 'accuracy': 'acc', 'bias': 'pp', 'bm': 'bm', 'bookmaker_informedness': 'bm', 'class_odds': 'cs', 'cn': 'cn', 'cost_neg': 'cn', 'cost_pos': 'cp', 'cost_ratio': 'cv', 'cp': 'cp', 'cs': 'cs', 'cv': 'cv', 'deltaP': 'mk', "deltaP'": 'bm', 'fallout': 'fpr', 'false_alarm': 'fp', 'false_neg': 'fn', 'false_neg_rate': 'fnr', 'false_pos': 'fp', 'false_pos_rate': 'fpr', 'fn': 'fn', 'fnr': 'fnr', 'fp': 'fp', 'fpr': 'fpr', 'hit': 'tp', 'hit_rate': 'tpr', 'informedness': 'bm', 'inv_precision': 'tna', 'inv_recall, specificity': 'tnr', 'jacc': 'jacc', 'jaccard_coefficient': 'jacc', 'markedness': 'mk', 'matthews_correlation_coefficient': 'mcc', 'mcc': 'mcc', 'miss': 'fn', 'miss_rate': 'fnr', 'mk': 'mk', 'n_false_alarm': 'n_fp', 'n_false_neg': 'n_fn', 'n_false_pos': 'n_fp', 'n_fn': 'n_fn', 'n_fp': 'n_fp', 'n_hit': 'n_tp', 'n_miss': 'n_fn', 'n_reject': 'n_tn', 'n_tn': 'n_tn', 'n_tp': 'n_tp', 'n_true_neg': 'n_tn', 'n_true_pos': 'n_tp', 'neg_predict_value': 'tna', 'npv': 'tna', 'pn': 'pn', 'pos_predict_value': 'tpa', 'pp': 'pp', 'ppv': 'tpa', 'precision': 'tpa', 'pred_neg': 'pn', 'pred_pos': 'pp', 'prev': 'rp', 'prevalence': 'rp', 'r_P': 'mk', 'r_R': 'bm', 'rand_accuracy': 'acc', 'real_neg': 'rn', 'real_pos': 'rp', 'recall': 'tpr', 'reject': 'tn', 'rn': 'rn', 'rp': 'rp', 'sensitivity': 'tpr', 'skew': 'cs', 'tea': 'acc', 'ter': 'acc', 'tn': 'tn', 'tna': 'tna', 'tnr': 'tnr', 'tp': 'tp', 'tpa': 'tpa', 'tpr': 'tpr', 'true_neg': 'tn', 'true_neg_acc': 'tna', 'true_neg_rate': 'tnr', 'true_pos': 'tp', 'true_pos_acc': 'tpa', 'true_pos_rate': 'tpr', 'type1_error': 'fp', 'type2_error': 'fn', 'weighted_relative_accuracy': 'wracc', 'wracc': 'wracc'}

	




	
jacc

	jaccard coefficient






	
mcc

	matthews correlation coefficient


	Also true that:

	mcc == np.sqrt(self.bm * self.mk)










	
minimizing_metrics = {'fn', 'fnr', 'fp', 'fpr'}

	




	
mk

	markedness






	
paper_alias = [['dtp', 'determinant'], ['lr', 'liklihood-ratio'], ['nlr', 'negative-liklihood-ratio'], ['bmg', 'bookmarkG', 'bookmark_geometric_mean', 'mcc?'], ['evenness_R', 'PrevG2'], ['evenness_P', 'BiasG2'], ['rh', 'real_harmonic_mean'], ['ph', 'pred_harminic_mean']]

	




	
paper_relations = {'BMG': ['dtp / evenness_G'], 'BiasG2': ['bias * 1 - bias'], 'IBias': ['1 - Bias'], 'N': ['A + B + C + D'], 'bm': ['dtp / (prev * (1 - prev))'], 'deltap': ['dtp - dtn', '2 * dp'], 'dp': ['tp - etp', 'dtp', '-dtn', '-(tn - etn)'], 'dtp': ['A * D - B * C'], 'etn': ['rn * pn', 'expected_true_negatives'], 'etp': ['rp * pp', 'expected_true_positives'], 'kappa': ['deltap / (deltap + (fp + fn) / 2)'], 'lr': ['tpr / (1 - tnr)'], 'mk': ['dtp / (bias * (1 - bias))', 'dtp / biasG ** 2'], 'nlr': ['tnr / (1 - tpr)'], 'ph': ['2 * pp * pn / (pp + pn)', 'pred_harminic_mean'], 'rh': ['2 * rp * rn / (rp + rn)', 'real_harmonic_mean']}

	




	
plot_metrics()

	




	
plot_vs(x_metric, y_metric)

	x_metric = ‘thresholds’
y_metric = ‘fpr’






	
pn

	predicted negative probability






	
pp

	predicted positive probability






	
rn

	real negative probability






	
rp

	real positive probability






	
show_mcc()

	




	
sqrd_error

	squared error






	
thresh

	




	
tn

	true negative probability






	
tna

	negative predictive value, inverse precision






	
tnr

	true negative rate, inverse recall






	
tp

	true positive probability






	
tpa

	miss rate, false negative rate






	
tpr

	sensitivity, recall, hit rate, tpr






	
wracc

	weighted relative accuracy










	
vtool.DEFAULT_DTYPE

	alias of numpy.float32






	
vtool.GaussianBlurInplace(img, sigma, size=None)

	simulates code from helpers.cpp in hesaff


	Parameters

	
	img (ndarray) – 


	sigma (flaot) – 









	CommandLine:

	python -m vtool.patch –test-GaussianBlurInplace:0 –show
python -m vtool.patch –test-GaussianBlurInplace:1 –show



	References;

	http://www.cse.usf.edu/~r1k/MachineVisionBook/MachineVision.files/MachineVision_Chapter4.pdf
http://en.wikipedia.org/wiki/Scale_space_implementation
http://www.cse.psu.edu/~rtc12/CSE486/lecture10_6pp.pdf





Notes

The product of the convolution of two Gaussian functions with spread
sigma is a Gaussian function with spread sqrt(2)*sigma scaled by the
area of the Gaussian filter

Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>> import wbia.plottool as pt
>>> img = get_test_patch('star2')
>>> img_orig = img.copy()
>>> sigma = .8
>>> GaussianBlurInplace(img, sigma)
>>> fig = pt.figure(fnum=1, pnum=(1, 3, 1))
>>> size = int((2.0 * 3.0 * sigma + 1.0))
>>> if not size & 1:  # check if even
>>>     size += 1
>>> ksize = (size, size)
>>> fig.add_subplot(1, 3, 1, projection='3d')
>>> show_gaussian_patch(ksize, sigma, sigma)
>>> pt.imshow(img_orig * 255, fnum=1, pnum=(1, 3, 2))
>>> pt.imshow(img * 255, fnum=1, pnum=(1, 3, 3))
>>> pt.show_if_requested()





Example

>>> # DISABLE_DOCTEST
>>> # demonstrate cascading smoothing property
>>> # THIS ISNT WORKING WHY???
>>> from vtool.patch import *  # NOQA
>>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>> import wbia.plottool as pt
>>> img = get_test_patch('star2')
>>> img1 = img.copy()
>>> img2 = img.copy()
>>> img3 = img.copy()
>>> img4 = img.copy()
>>> img_orig = img.copy()
>>> sigma1 = .6
>>> sigma2 = .9
>>> sigma3 = sigma1 + sigma2
>>> size = 7
>>> # components
>>> GaussianBlurInplace(img1, sigma1, size)
>>> GaussianBlurInplace(img2, sigma2, size)
>>> # all in one shot
>>> GaussianBlurInplace(img3, sigma3, size)
>>> # addative
>>> GaussianBlurInplace(img4, sigma1, size)
>>> GaussianBlurInplace(img4, sigma2, size)
>>> print((img4 - img3).sum())
>>> # xdoctest: +REQUIRES(--show)
>>> fig = pt.figure(fnum=1, pnum=(2, 4, 1))
>>> ksize = (size, size)
>>> #fig.add_subplot(1, 3, 1, projection='3d')
>>> fig.add_subplot(2, 4, 1, projection='3d')
>>> show_gaussian_patch(ksize, sigma1, sigma1)
>>> fig.add_subplot(2, 4, 2, projection='3d')
>>> show_gaussian_patch(ksize, sigma2, sigma2)
>>> fig.add_subplot(2, 4, 3, projection='3d')
>>> show_gaussian_patch(ksize, sigma3, sigma3)
>>> pt.imshow(img_orig * 255, fnum=1, pnum=(2, 4, 4))
>>> pt.imshow(img1 * 255, fnum=1, pnum=(2, 4, 5), title='%r' % (sigma1))
>>> pt.imshow(img2 * 255, fnum=1, pnum=(2, 4, 6), title='%r' % (sigma2))
>>> pt.imshow(img3 * 255, fnum=1, pnum=(2, 4, 7), title='%r' % (sigma3))
>>> pt.imshow(img4 * 255, fnum=1, pnum=(2, 4, 8), title='%r + %r' % (sigma1, sigma2))
>>> pt.show_if_requested()










	
vtool.INDEX_DTYPE

	alias of numpy.int32






	
vtool.KPTS_DTYPE

	alias of numpy.float32






	
vtool.L1(hist1, hist2, dtype=<class 'numpy.float64'>)

	returns L1 (aka manhatten or grid) distance between two histograms






	
vtool.L2(hist1, hist2)

	returns L2 (aka euclidean or standard) distance between two histograms






	
vtool.L2_root_sift(hist1, hist2)

	Normalized Root-SIFT L2


	Parameters

	
	hist1 (ndarray) – Nx128 array of uint8 with pseudomax trick


	hist2 (ndarray) – Nx128 array of uint8 with pseudomax trick






	Returns

	euclidean distance between 0-1 normalized sift descriptors



	Return type

	ndarray










	
vtool.L2_sift(hist1, hist2)

	Normalized SIFT L2


	Parameters

	
	hist1 (ndarray) – Nx128 array of uint8 with pseudomax trick


	hist2 (ndarray) – Nx128 array of uint8 with pseudomax trick






	Returns

	euclidean distance between 0-1 normalized sift descriptors



	Return type

	ndarray






	CommandLine:

	python -m vtool.distance –test-L2_sift





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1, hist2 = testdata_hist()
>>> sift1, sift2, sift3, sift4, sift5 = testdata_sift2()
>>> l2_dist = L2_sift(hist1, hist2)
>>> max_dist = L2_sift(sift4, sift5)
>>> assert np.isclose(max_dist, 1.0)
>>> result = ub.repr2(l2_dist, precision=2)










	
vtool.L2_sift_sqrd(hist1, hist2)

	Normalized SIFT L2**2


	Parameters

	
	hist1 (ndarray) – Nx128 array of uint8 with pseudomax trick


	hist2 (ndarray) – Nx128 array of uint8 with pseudomax trick






	Returns

	squared euclidean distance between 0-1 normalized sift descriptors



	Return type

	ndarray










	
vtool.L2_sqrd(hist1, hist2, dtype=<class 'numpy.float64'>)

	returns the squared L2 distance


	# FIXME:

	if hist1.shape = (0,) and hist.shape = (0,) then result=0.0



	SeeAlso:

	L2





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> import numpy
>>> ut.exec_funckw(L2_sqrd, globals())
>>> rng = np.random.RandomState(53)
>>> hist1 = rng.rand(5, 2)
>>> hist2 = rng.rand(5, 2)
>>> l2dist = L2_sqrd(hist1, hist2)
>>> result = ub.repr2(l2dist, precision=2, threshold=2)










	
exception vtool.MatchingError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]






	
class vtool.PairwiseMatch(annot1=None, annot2=None)

	Bases: ubelt.util_mixins.NiceRepr

Newest (Sept-16-2016) object oriented one-vs-one matching interface

Creates an object holding two annotations
Then a pipeline of operations can be applied to
generate score and refine the matches


Note

The annotation dictionaries are required to have certain attributes.


	Required annotation attributes:

	(kpts, vecs) OR rchip OR rchip_fpath



	Optional annotation attributes:

	aid, nid, flann, rchip, dlen_sqrd, weight








	Ignore:

	>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> imgR = vt.imread(ut.grab_test_imgpath('easy1.png'))
>>> imgL = vt.imread(ut.grab_test_imgpath('easy2.png'))
>>> annot1 = {'rchip': imgR}
>>> annot2 = {'rchip': imgL}
>>> match = vt.PairwiseMatch(annot1, annot2)
>>> match.apply_all({'refine_method': 'affine', 'affine_invariance': False, 'rotation_invariance': False})
>>> dsize = imgR.shape[0:2][::-1]
>>> imgR_warp = vt.warpHomog(imgR, match.H_12, dsize)
>>> # xdoctest: +REQUIRES(--show)
>>> import kwplot
>>> kwplot.autompl()
>>> kwplot.imshow(imgL, pnum=(2, 1, 1))
>>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
>>> kwplot.imshow(imgL, pnum=(2, 1, 1))
>>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
>>> # xdoctest: +REQUIRES(--gui)
>>> import wbia.guitool as gt
>>> gt.ensure_qapp()
>>> match.ishow()
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> imgR = vt.imread(ut.grab_test_imgpath('easy1.png'))
>>> imgL = vt.imread(ut.grab_test_imgpath('easy2.png'))
>>> annot1 = {'rchip': imgR}
>>> annot2 = {'rchip': imgL}
>>> match = vt.PairwiseMatch(annot1, annot2)
>>> match.apply_all({'refine_method': 'affine', 'affine_invariance': False, 'rotation_invariance': False})
>>> dsize = imgR.shape[0:2][::-1]
>>> imgR_warp = vt.warpHomog(imgR, match.H_12, dsize)
>>> # xdoctest: +REQUIRES(--show)
>>> import kwplot
>>> kwplot.autompl()
>>> kwplot.imshow(imgL, pnum=(2, 1, 1))
>>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
>>> kwplot.imshow(imgL, pnum=(2, 1, 1))
>>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
>>> # xdoctest: +REQUIRES(--gui)
>>> import wbia.guitool as gt
>>> gt.ensure_qapp()
>>> match.ishow()










	
add_global_measures(global_keys)

	




	
add_local_measures(xy=True, scale=True)

	




	
apply_all(cfgdict)

	




	
apply_ratio_test(cfgdict={}, inplace=None)

	




	
apply_sver(cfgdict={}, inplace=None)

	
	Ignore:

	>>> from vtool.matching import *  # NOQA
>>> cfgdict = {'symmetric': True, 'ratio_thresh': .8,
>>>            'thresh_bins': [.5, .6, .7, .8]}
>>> match = demodata_match(cfgdict, apply=False)
>>> match = match.assign(cfgbase)
>>> match.apply_ratio_test(cfgdict, inplace=True)
>>> flags1 = match.apply_sver(cfgdict)














	
assign(cfgdict={}, verbose=None)

	Assign feature correspondences between annots

Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> cfgdict = {'symmetric': True}
>>> match = demodata_match({}, apply=False)
>>> m1 = match.copy().assign({'symmetric': False})
>>> m2 = match.copy().assign({'symmetric': True})





Example

>>> from vtool.matching import *  # NOQA
>>> grid = {
>>>     'symmetric': [True, False],
>>> }
>>> for cfgdict in ut.all_dict_combinations(grid):
>>>     match = demodata_match(cfgdict, apply=False)
>>>     match.assign()










	
compress(flags, inplace=None)

	




	
copy()

	




	
ishow()

	
	CommandLine:

	python -m vtool.matching ishow –show





Example

>>> # SCRIPT
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> import wbia.guitool as gt
>>> gt.ensure_qapp()
>>> match = demodata_match(use_cache=False)
>>> self = match.ishow()
>>> self.disp_config['show_homog'] = True
>>> self.update()
>>> # xdoctest: +REQUIRES(--show)
>>> gt.qtapp_loop(qwin=self, freq=10)










	
make_feature_vector(local_keys=None, global_keys=None, summary_ops=None, sorters='ratio', indices=3, bin_key=None, bins=None)

	Constructs the pairwise feature vector that represents a match


	Parameters

	
	local_keys (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	global_keys (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	summary_ops (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	sorters (str [https://docs.python.org/3/library/stdtypes.html#str]) – (default = ‘ratio’)


	indices (int [https://docs.python.org/3/library/functions.html#int]) – (default = 3)






	Returns

	feat



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.matching make_feature_vector





Example

>>> # DISABLE_DOCTEST
>>> from vtool.matching import *  # NOQA
>>> import vtool as vt
>>> match = demodata_match({})
>>> feat = match.make_feature_vector(indices=[0, 1])
>>> result = ('feat = %s' % (ub.repr2(feat, nl=2),))
>>> print(result)










	
matched_vecs2()

	




	
ratio_test_flags(cfgdict={})

	




	
show(ax=None, show_homog=False, show_ori=False, show_ell=True, show_pts=False, show_lines=True, show_rect=False, show_eig=False, show_all_kpts=False, mask_blend=0, ell_alpha=0.6, line_alpha=0.35, modifysize=False, vert=None, overlay=True, heatmask=False, line_lw=1.4)

	




	
sver_flags(cfgdict={}, return_extra=False)

	Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> cfgdict = {'symmetric': True, 'newsym': True}
>>> match = demodata_match(cfgdict, apply=False)
>>> cfgbase = {'symmetric': True, 'ratio_thresh': .8}
>>> cfgdict = ut.dict_union(cfgbase, dict(thresh_bins=[.5, .6, .7, .8]))
>>> match = match.assign(cfgbase)
>>> match.apply_ratio_test(cfgdict, inplace=True)
>>> flags1 = match.sver_flags(cfgdict)
>>> flags2 = match.sver_flags(cfgbase)










	
take(indicies, inplace=None)

	








	
vtool.SV_DTYPE

	alias of numpy.float64






	
class vtool.ScaleStrat

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Scaling strategies


	
static area(target, orig_wh, tol=0)

	The area becomes target


	Parameters

	target (int [https://docs.python.org/3/library/functions.html#int]) – target size





Example

>>> # ENABLE_DOCTEST
>>> import utool as ut
>>> ut.assert_eq(ScaleStrat.area(800 ** 2, (190, 220)), (743, 861))
>>> ut.assert_eq(ScaleStrat.area(800 ** 2, (220, 190)), (861, 743))










	
static maxwh(target, orig_wh, tol=0)

	The maximum dimension becomes target


	Parameters

	target (int [https://docs.python.org/3/library/functions.html#int]) – target size





Example

>>> # ENABLE_DOCTEST
>>> import utool as ut
>>> ut.assert_eq(ScaleStrat.maxwh(800, (190, 220)), (691, 800))
>>> ut.assert_eq(ScaleStrat.maxwh(800, (220, 190)), (800, 691))










	
static width(target, orig_wh, tol=0)

	The width becomes target


	Parameters

	target (int [https://docs.python.org/3/library/functions.html#int]) – target size





Example

>>> # ENABLE_DOCTEST
>>> import utool as ut
>>> ut.assert_eq(ScaleStrat.width(800, (190, 220)), (800, 926))
>>> ut.assert_eq(ScaleStrat.width(800, (220, 190)), (800, 691))














	
class vtool.ScoreNormVisualizeClass

	Bases: object [https://docs.python.org/3/library/functions.html#object]

# HACK; eventually move all individual plots into a class structure






	
class vtool.ScoreNormalizer(**kwargs)

	Bases: utool.util_cache.Cachable, vtool.score_normalization.ScoreNormVisualizeClass

Conforms to scikit-learn Estimator interface


	CommandLine:

	python -m vtool.score_normalization –test-ScoreNormalizer –show –cmd



	Kwargs:

	tpr (float): target true positive rate (default .90)
fpr (float): target false positive rate (default None)
reverse (bool): True if lower scores are better, False if higher scores
are better (default=None)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> encoder = ScoreNormalizer()
>>> X, y = vt.demodata.testdata_binary_scores()
>>> attrs = {'index': np.arange(len(y)) * ((2 * y) - 1)}
>>> encoder.fit(X, y, attrs)
>>> # xdoctest: +REQUIRES(--show)
>>> encoder.visualize()
>>> ut.show_if_requested()






	
fit(X, y, attrs=None, verbose=False, finite_only=True)

	Fits estimator to data


	Parameters

	
	X (ndarray) – one dimensional scores


	y (ndarray) – binary labels


	attrs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dictionary of data attributes













	
fit_partitioned(tp_scores, tn_scores, part_attrs=None, **kwargs)

	convinience func to fit only scores that have been separated
instead of labeled






	
get_accuracy(X, y)

	




	
get_confusion_indicies(X, y)

	combination of get_correct_indices and get_error_indicies






	
get_correct_indices(X, y)

	
	Parameters

	
	X (ndarray) – data


	y (ndarray) – labels






	Returns

	(fp_indicies, fn_indicies)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-get_correct_indices





Example

>>> # DISABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> encoder, X, y = testdata_score_normalier()
>>> (tp_indicies, tn_indicies) = encoder.get_correct_indices(X, y)
>>> tp_X = X.take(tp_indicies)[0:3]
>>> tn_X = X.take(tn_indicies)[0:3]
>>> result =    'tp_X = ' + ub.repr2(tp_X)
>>> result += '\ntn_X = ' + ub.repr2(tn_X)
>>> print(result)
tp_X = np.array([ 8.883,  8.77 ,  8.759])
tn_X = np.array([ 0.727,  0.76 ,  0.841])










	
get_error_indicies(X, y)

	Returns the indicies of the most difficult type I and type II errors.

Example

>>> # DISABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> encoder, X, y = testdata_score_normalier()
>>> (fp_indicies, fn_indicies) = encoder.get_error_indicies(X, y)
>>> fp_X = X.take(fp_indicies)[0:3]
>>> fn_X = X.take(fn_indicies)[0:3]
>>> result =    'fp_X = ' + ub.repr2(fp_X)
>>> result += '\nfn_X = ' + ub.repr2(fn_X)
>>> print(result)
fp_X = np.array([ 6.196,  5.912,  5.804])
fn_X = np.array([ 3.947,  4.277,  4.43 ])










	
get_partitioned_support()

	convinience get prepartitioned data






	
get_prefix()

	




	
get_support(finite_only=True)

	return X, y, and attrs






	
inverse_normalize(probs)

	




	
learn_probabilities(verbose=False)

	Kernel density estimation






	
learn_threshold(verbose=False, **thresh_kw)

	Learns cutoff threshold that achieves the target confusion metric
Typically a desired false positive rate (recall) is specified






	
learn_threshold2()

	Finds a cutoff where the probability of a truepos stats becoming
greater than probability of trueneg


	CommandLine:

	python -m vtool.score_normalization –exec-learn_threshold2 –show





Example

>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> #encoder, X, y = testdata_score_normalier([(3.5, 256), (9.5, 1024), (15.5, 2048)], [(6.5, 256), (12.5, 5064), (18.5, 128)], adjust=1, p_tp_method='ratio')
>>> encoder, X, y = testdata_score_normalier([(3.5, 64), (9.5, 1024), (15.5, 5064)], [(6.5, 256), (12.5, 2048), (18.5, 128)], adjust=1, p_tp_method='ratio')
>>> #encoder, X, y = testdata_score_normalier(adjust=1)
>>> #encoder, X, y = testdata_score_normalier([(3.5, 2048)], [(30.5, 128)], tn_scale=.1, adjust=1)
>>> #encoder, X, y = testdata_score_normalier([(0, 64)], [(-.1, 12)], adjust=8, min_clip=0)
>>> locals_ = ut.exec_func_src(encoder.learn_threshold2)
>>> exec(ut.execstr_dict(locals_))
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> #pt.plot(xdata[0:-2], np.diff(np.diff(closeness)))
>>> #maxima_x, maxima_y, argmaxima = vt.hist_argmaxima(closeness)
>>> fnum = 100
>>> pt.multi_plot(xdata, [tp_curve, tn_curve, closeness, ],
>>>               label_list=['p(tp | s)', 'p(tn | s)', 'closeness', ], marker='',
>>>               linewidth_list=[4, 4, 1,], title='intersection points',
>>>               pnum=(4, 1, 1), fnum=fnum, xmax=xdata.max(), xmin=0)
>>> pt.plot(xdata[argmaxima], closeness[argmaxima], 'rx', label='closeness maxima')
>>> pt.plot(x_submax, y_submax, 'o', label='chosen')
>>> #pt.plot(xdata[argmaxima], curveness[argmaxima], 'rx', label='curveness maxima')
>>> pt.legend()
>>> #pt.plot(x_submax, y_submax, 'o')
>>> pt.plot(xdata[argmaxima], tp_curve[argmaxima], 'rx')
>>> pt.plot(xdata[argmaxima], tn_curve[argmaxima], 'rx')
>>> pt.plot(xdata[argmaxima], tp_curve[argmaxima], 'rx')
>>> pt.plot(xdata[argmaxima], tn_curve[argmaxima], 'rx')
>>> #pt.plot(xdata[argmaxima], encoder.interp_fn(x_submax), 'rx')
>>> _mkinterp = ut.partial(
>>>     scipy.interpolate.interp1d, kind='linear', copy=False,
>>>     assume_sorted=False, bounds_error=False)
>>> _interp_sgtn = _mkinterp(xdata, tn_curve)
>>> _interp_sgtp = _mkinterp(xdata, tp_curve)
>>> pt.plot(x_submax, _interp_sgtn(x_submax), 'go')
>>> pt.plot(x_submax, _interp_sgtp(x_submax), 'bx')
>>> #
>>> pt.multi_plot(xdata[argmaxima], [tp_area, fp_area, tn_area, fn_area], title='intersection areas',
>>>               label_list=['tp_area', 'fp_area', 'tn_area', 'fn_area'], markers=['o', 'd', 'o', '.'],
>>>               pnum=(4, 1, 2), fnum=fnum, xmax=xdata.max(), xmin=0)
>>> #
>>> pt.multi_plot(xdata[argmaxima], [lr_pos, lr_neg, acc], title='intersection quality (liklihood ratios)',
>>>               label_list=['lr_pos=tp/fp', 'lr_neg=fn/tn', 'acc'], markers=['o', 'o', '*'],
>>>               pnum=(4, 1, 3), fnum=fnum, xmax=xdata.max(), xmin=0)
>>> #
>>> pnum_ = pt.make_pnum_nextgen(4, 3, start=9)
>>> encoder._plot_score_support_hist(fnum=fnum, pnum=pnum_())
>>> #encoder._plot_prebayes(fnum=fnum, pnum=pnum_())
>>> encoder._plot_postbayes(fnum=fnum, pnum=pnum_())
>>> encoder._plot_roc(fnum=fnum, pnum=pnum_())
>>> pt.adjust_subplots(hspace=.5, top=.95, bottom=.08)
>>> pt.show_if_requested()










	
normalize_scores(X)

	




	
predict(X)

	Predict true or false of X.






	
visualize(**kwargs)

	shows details about the score normalizer


	Kwargs:

	fnum
figtitle
with_hist
interactive
with_scores
with_roc
with_precision_recall



	CommandLine:

	python -m vtool.score_normalization –exec-ScoreNormalizer.visualize:0 –show
python -m vtool.score_normalization –exec-ScoreNormalizer.visualize:1 –show





Example

>>> # UNSTABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> encoder = ScoreNormalizer()
>>> X, y = vt.demodata.testdata_binary_scores()
>>> encoder.fit(X, y)
>>> kwargs = dict(
>>>     with_pr=True, interactive=True, with_roc=True,
>>>     with_hist=True)
>>> encoder.visualize(**kwargs)
>>> ut.show_if_requested()





Example

>>> # UNSTABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> encoder = ScoreNormalizer()
>>> X, y = vt.demodata.testdata_binary_scores()
>>> encoder.fit(X, y)
>>> kwargs = dict(
>>>     with_pr=True, interactive=True, with_roc=True, with_hist=True,
>>>     with_scores=False, with_prebayes=False, with_postbayes=False)
>>> encoder.visualize(target_tpr=.95, **kwargs)
>>> ut.show_if_requested()














	
vtool.TEMP_VEC_DTYPE

	alias of numpy.float64






	
vtool.TRANSFORM_DTYPE

	alias of numpy.float64






	
vtool.adaptive_scale(img_fpath, kpts, nScales=4, low=-0.5, high=0.5, nSamples=16)

	




	
vtool.add_homogenous_coordinate(_xys)

	
	CommandLine:

	python -m vtool.linalg –test-add_homogenous_coordinate





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> _xys = np.array([[ 2.,  0.,  0.,  2.],
...                  [ 2.,  2.,  0.,  0.]], dtype=np.float32)
>>> _xyzs = add_homogenous_coordinate(_xys)
>>> assert np.all(_xys == remove_homogenous_coordinate(_xyzs))
>>> result = ub.repr2(_xyzs, with_dtype=True)
>>> print(result)










	
vtool.affine_around_mat3x3(x, y, sx=1.0, sy=1.0, theta=0.0, shear=0.0, tx=0.0, ty=0.0, x2=None, y2=None)

	Executes an affine transform around center point (x, y).
Equivalent to translation.dot(affine).dot(inv(translation))


	Parameters

	
	x (float [https://docs.python.org/3/library/functions.html#float]) – center x location in input space


	y (float [https://docs.python.org/3/library/functions.html#float]) – center y location in input space


	sx (float [https://docs.python.org/3/library/functions.html#float]) – x scale factor (default = 1)


	sy (float [https://docs.python.org/3/library/functions.html#float]) – y scale factor (default = 1)


	theta (float [https://docs.python.org/3/library/functions.html#float]) – counter-clockwise rotation angle in radians(default = 0)


	shear (float [https://docs.python.org/3/library/functions.html#float]) – counter-clockwise shear angle in radians(default = 0)


	tx (float [https://docs.python.org/3/library/functions.html#float]) – x-translation (default = 0)


	ty (float [https://docs.python.org/3/library/functions.html#float]) – y-translation (default = 0)


	x2 (float [https://docs.python.org/3/library/functions.html#float], optional) – center y location in output space (default = x)


	y2 (float [https://docs.python.org/3/library/functions.html#float], optional) – center y location in output space (default = y)









	CommandLine:

	python -m vtool.linalg affine_around_mat3x3 –show



	CommandLine:

	xdoctest -m ~/code/vtool/vtool/linalg.py affine_around_mat3x3





Example

>>> from vtool.linalg import *  # NOQA
>>> import vtool as vt
>>> orig_pts = np.array(vt.verts_from_bbox([10, 10, 20, 20]))
>>> x, y = vt.bbox_center(vt.bbox_from_verts(orig_pts))
>>> sx, sy = 0.5, 1.0
>>> theta = 1 * np.pi / 4
>>> shear = .1 * np.pi / 4
>>> tx, ty = 5, 0
>>> x2, y2 = None, None
>>> Aff = affine_around_mat3x3(x, y, sx, sy, theta, shear,
>>>                            tx, ty, x2, y2)
>>> trans_pts = vt.transform_points_with_homography(Aff, orig_pts.T).T
>>> # xdoc: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> pt.plt.plot(x, y, 'bx', label='center')
>>> pt.plt.plot(orig_pts.T[0], orig_pts.T[1], 'b-', label='original')
>>> pt.plt.plot(trans_pts.T[0], trans_pts.T[1], 'r-', label='transformed')
>>> pt.plt.legend()
>>> pt.plt.title('Demo of affine_around_mat3x3')
>>> pt.plt.axis('equal')
>>> pt.plt.xlim(0, 40)
>>> pt.plt.ylim(0, 40)
>>> ut.show_if_requested()






	Ignore:

	>>> from vtool.linalg import *  # NOQA
>>> x, y, sx, sy, theta, shear, tx, ty, x2, y2 = (
>>>     256.0, 256.0, 1.5, 1.0, 0.78, 0.2, 0, 100, 500.0, 500.0)
>>> for timer in ub.Timerit(1000, 'old'):  # 19.0697 µs
>>>     with timer:
>>>         tr1_ = translation_mat3x3(-x, -y)
>>>         Aff_ = affine_mat3x3(sx, sy, theta, shear, tx, ty)
>>>         tr2_ = translation_mat3x3(x2, y2)
>>>         Aff1 = tr2_.dot(Aff_).dot(tr1_)
>>> for timer in ub.Timerit(1000, 'new'):  # 11.0242 µs
>>>     with timer:
>>>         Aff2 = affine_around_mat3x3(x, y, sx, sy, theta, shear,
>>>                                     tx, ty, x2, y2)
>>> assert np.all(np.isclose(Aff2, Aff1))







	Ignore:

	>>> from vtool.linalg import *  # NOQA
>>> import vtool as vt
>>> import sympy
>>> # Shows the symbolic construction of the code
>>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
>>> from sympy.abc import theta
>>> x, y, sx, sy, theta, shear, tx, ty, x2, y2 = sympy.symbols(
>>>     'x, y, sx, sy, theta, shear, tx, ty, x2, y2')
>>> theta = sx = sy = tx = ty = 0
>>> # move to center xy, apply affine transform, move center xy2
>>> tr1_ = translation_mat3x3(-x, -y, dtype=None)
>>> Aff_ = affine_mat3x3(sx, sy, theta, shear, tx, ty, trig=sympy)
>>> tr2_ = translation_mat3x3(x2, y2, dtype=None)
>>> # combine transformations
>>> Aff = vt.sympy_mat(tr2_.dot(Aff_).dot(tr1_))
>>> vt.evalprint('Aff')
>>> print('-------')
>>> print('Numpy')
>>> vt.sympy_numpy_repr(Aff)














	
vtool.affine_mat3x3(sx=1, sy=1, theta=0, shear=0, tx=0, ty=0, trig=<module 'numpy' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/__init__.py'>)

	
	Parameters

	
	sx (float [https://docs.python.org/3/library/functions.html#float]) – x scale factor (default = 1)


	sy (float [https://docs.python.org/3/library/functions.html#float]) – y scale factor (default = 1)


	theta (float [https://docs.python.org/3/library/functions.html#float]) – rotation angle (radians) in counterclockwise direction


	shear (float [https://docs.python.org/3/library/functions.html#float]) – shear angle (radians) in counterclockwise directions


	tx (float [https://docs.python.org/3/library/functions.html#float]) – x-translation (default = 0)


	ty (float [https://docs.python.org/3/library/functions.html#float]) – y-translation (default = 0)








References

https://github.com/scikit-image/scikit-image/blob/master/skimage/transform/_geometric.py






	
vtool.affine_warp_around_center(img, sx=1, sy=1, theta=0, shear=0, tx=0, ty=0, dsize=None, borderMode=0, flags=4, out=None, **kwargs)

	
	CommandLine:

	python -m vtool.image –test-affine_warp_around_center –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath) / 255.0
>>> img = img.astype(np.float32)
>>> dsize = (1000, 1000)
>>> shear = .2
>>> theta = np.pi / 4
>>> tx = 0
>>> ty = 100
>>> sx = 1.5
>>> sy = 1.0
>>> borderMode = cv2.BORDER_CONSTANT
>>> flags = cv2.INTER_LANCZOS4
>>> img_warped = affine_warp_around_center(img, sx=sx, sy=sy,
...     theta=theta, shear=shear, tx=tx, ty=ty, dsize=dsize,
...     borderMode=borderMode, flags=flags, borderValue=(.5, .5, .5))
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow((img_warped * 255.0).astype(np.uint8))
>>> ut.show_if_requested()










	
vtool.and_lists(*args)

	Like np.logical_and, but can take more than 2 arguments


	CommandLine:

	python -m vtool.other –test-and_lists



	SeeAlso:

	or_lists





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arg1 = np.array([1, 1, 1, 1,])
>>> arg2 = np.array([1, 1, 0, 1,])
>>> arg3 = np.array([0, 1, 0, 1,])
>>> args = (arg1, arg2, arg3)
>>> flags = and_lists(*args)
>>> result = str(flags)
>>> print(result)
[False  True False  True]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> size = 10000
>>> rng = np.random.RandomState(0)
>>> arg1 = rng.randint(2, size=size)
>>> arg2 = rng.randint(2, size=size)
>>> arg3 = rng.randint(2, size=size)
>>> args = (arg1, arg2, arg3)
>>> flags = and_lists(*args)
>>> # ensure equal division
>>> segments = 5
>>> validx = np.where(flags)[0]
>>> endx = int(segments * (validx.size // (segments)))
>>> parts = np.split(validx[:endx], segments)
>>> result = str(list(map(np.sum, parts)))
>>> print(result)
[243734, 714397, 1204989, 1729375, 2235191]





%timeit reduce(np.logical_and, args)
%timeit np.logical_and.reduce(args)  # wins with more data






	
vtool.ann_flann_once(dpts, qpts, num_neighbors, flann_params={})

	Finds the approximate nearest neighbors of qpts in dpts


	CommandLine:

	xdoctest -m ~/code/vtool/vtool/nearest_neighbors.py ann_flann_once:0





Example

>>> # ENABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> np.random.seed(1)
>>> dpts = np.random.randint(0, 255, (5, 128)).astype(np.uint8)
>>> qpts = np.random.randint(0, 255, (5, 128)).astype(np.uint8)
>>> qx2_dx, qx2_dist = ann_flann_once(dpts, qpts, 2)
>>> import ubelt as ub
>>> result = ub.repr2((qx2_dx.T, qx2_dist.T), precision=2, with_dtype=True, nl=2)
>>> print(result)
(
    np.array([[3, 3, 3, 3, 0],
              [2, 0, 1, 4, 4]], dtype=np.int32),
    np.array([[1037329., 1235876., 1168550., 1286435., 1075507.],
              [1038324., 1243690., 1304896., 1320598., 1369036.]], dtype=np.float32),
)





Example

>>> # ENABLE_DOCTEST
>>> # Test upper bounds on sift descriptors
>>> # SeeAlso distance.understanding_pseudomax_props
>>> from vtool.nearest_neighbors import *  # NOQA
>>> import vtool as vt
>>> import numpy as np
>>> np.random.seed(1)
>>> # get points on unit sphere
>>> nDpts = 5000 # 5
>>> nQpts = 10000 # 10
>>> dpts = vt.normalize_rows(np.random.rand(nDpts, 128))
>>> qpts = vt.normalize_rows(np.random.rand(nQpts, 128))
>>> qmag = np.sqrt(np.power(qpts, 2).sum(1))
>>> dmag = np.sqrt(np.power(dpts, 2).sum(1))
>>> assert np.all(np.allclose(qmag, 1)), 'not on unit sphere'
>>> assert np.all(np.allclose(dmag, 1)), 'not on unit sphere'
>>> # cast to uint8
>>> uint8_max = 512  # hack
>>> uint8_min = 0  # hack
>>> K = 100 # 2





>>> qpts8 = np.clip(np.round(qpts * uint8_max), uint8_min, uint8_max).astype(np.uint8)
>>> dpts8 = np.clip(np.round(dpts * uint8_max), uint8_min, uint8_max).astype(np.uint8)
>>> qmag8 = np.sqrt(np.power(qpts8.astype(np.float32), 2).sum(1))
>>> dmag8 = np.sqrt(np.power(dpts8.astype(np.float32), 2).sum(1))
>>> # test
>>> qx2_dx, qx2_dist = ann_flann_once(dpts8, qpts8, K)
>>> biggest_dist = np.sqrt(qx2_dist.max())
>>> print('biggest_dist = %r' % (biggest_dist))
>>> # Get actual distance by hand
>>> hand_dist = np.sum((qpts8 - dpts8[qx2_dx.T[0]]) ** 2, 0)
>>> # Seems like flann returns squared distance. makes sense
>>> result = ub.hash_data(repr((qx2_dx, qx2_dist)))
>>> print(result)







	Example:

	>>> # Build theoretically maximally distant vectors
>>> b = 512
>>> D = 128
>>> x = np.sqrt((float(b) ** 2) / float(D - 1))
>>> dpts = np.ones((2, 128)) * x
>>> qpts = np.zeros((2, 128))
>>> dpts[:, 0] = 0
>>> qpts[:, 0] = 512
>>> qpts[:, 0::2] = 1
>>> dpts[:, 1::2] = 1
>>> qpts[:, 1::2] = 0
>>> dpts[:, 0::2] = 0
>>> qmag = np.sqrt(np.power(qpts.astype(np.float64), 2).sum(1))
>>> dmag = np.sqrt(np.power(dpts.astype(np.float64), 2).sum(1))
>>> # FIX TO ACTUALLY BE AT THE RIGHT NORM
>>> dpts = (dpts * (512 / np.linalg.norm(dpts, axis=1))[:, None]).astype(np.float32)
>>> qpts = (qpts * (512 / np.linalg.norm(qpts, axis=1))[:, None]).astype(np.float32)
>>> print(np.linalg.norm(dpts))
>>> print(np.linalg.norm(qpts))
>>> dist = np.sqrt(np.sum((qpts - dpts) ** 2, 1))
>>> # Because of norm condition another maximally disant pair of vectors
>>> # is [1, 0, 0, ... 0] and [0, 1, .. 0, 0, 0]
>>> # verifythat this gives you same dist.
>>> dist2 = np.sqrt((512 ** 2 + 512 ** 2))
>>> print(dist2)
>>> print(dist)

















	
vtool.apply_filter_funcs(chipBGR, filter_funcs)

	applies a list of preprocessing filters to a chip

DEPRICATE






	
vtool.apply_grouping(items, groupxs, axis=0)

	applies grouping from group_indicies
apply_grouping


	Parameters

	
	items (ndarray) – 


	groupxs (list of ndarrays) – 






	Returns

	grouped items



	Return type

	list of ndarrays






	SeeAlso:

	group_indices
invert_apply_grouping



	CommandLine:

	python -m vtool.clustering2 –test-apply_grouping





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> idx2_groupid = np.array([2, 1, 2, 1, 2, 1, 2, 3, 3, 3, 3])
>>> items        = np.array([1, 8, 5, 5, 8, 6, 7, 5, 3, 0, 9])
>>> (keys, groupxs) = group_indices(idx2_groupid)
>>> grouped_items = apply_grouping(items, groupxs)
>>> result = str(grouped_items)
>>> print(result)
[array([8, 5, 6]), array([1, 5, 8, 7]), array([5, 3, 0, 9])]










	
vtool.apply_grouping_(items, groupxs)

	non-optimized version






	
vtool.apply_grouping_iter(items, groupxs)

	




	
vtool.apply_grouping_iter2(items, groupxs)

	




	
vtool.apply_jagged_grouping(unflat_items, groupxs)

	takes unflat_list and flat group indices. Returns the unflat grouping






	
vtool.argsort_groups(scores_list, reverse=False, rng=<module 'numpy.random' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/random/__init__.py'>, randomize_levels=True)

	Sorts each group normally, but randomizes order of level values.

TODO: move to vtool


	Parameters

	
	scores_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	reverse (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = True)


	rng (module) – random number generator(default = numpy.random)









	CommandLine:

	python -m wbia.init.filter_annots –exec-argsort_groups





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> scores_list = [
>>>     np.array([np.nan, np.nan], dtype=np.float32),
>>>     np.array([np.nan, 2], dtype=np.float32),
>>>     np.array([4, 1, 1], dtype=np.float32),
>>>     np.array([7, 3, 3, 0, 9, 7, 5, 8], dtype=np.float32),
>>>     np.array([2, 4], dtype=np.float32),
>>>     np.array([np.nan, 4, np.nan, 8, np.nan, 9], dtype=np.float32),
>>> ]
>>> reverse = True
>>> rng = np.random.RandomState(0)
>>> idxs_list = argsort_groups(scores_list, reverse, rng)
>>> result = 'idxs_list = %s' % (ut.repr4(idxs_list, with_dtype=False),)
>>> print(result)










	
vtool.argsort_records(arrays, reverse=False)

	Sorts arrays that form records.
Same as lexsort(arrays[::-1]) — ie. rows are reversed.


	Parameters

	
	arrays (ndarray) – array of records


	reverse (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)






	Returns

	sortx - sorted indicies



	Return type

	ndarray






	CommandLine:

	python -m vtool.other –exec-argsort_records





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arrays = np.array([
>>>     [1, 1, 1, 2, 2, 2, 3, 4, 5],
>>>     [2, 0, 2, 6, 4, 3, 2, 5, 6],
>>>     [1, 1, 0, 2, 3, 4, 5, 6, 7],
>>> ],)
>>> reverse = False
>>> sortx = argsort_records(arrays, reverse)
>>> result = ('sortx = %s' % (str(sortx),))
>>> print('lxsrt = %s' % (np.lexsort(arrays[::-1]),))
>>> print(result)
sortx = [1 2 0 5 4 3 6 7 8]










	
vtool.argsubextrema2(op, ydata, xdata=None, thresh_factor=None, normalize_x=True, flat=True)

	Determines approximate maxima values to subindex accuracy.


	Parameters

	
	ydata (ndarray) – ydata, histogram frequencies


	xdata (ndarray) – xdata, histogram labels


	thresh_factor (float [https://docs.python.org/3/library/functions.html#float]) – cutoff point for labeing a value as a maxima


	flat (bool [https://docs.python.org/3/library/functions.html#bool]) – if True allows for flat extrema to be found.






	Returns

	(submaxima_x, submaxima_y)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.histogram argsubmaxima
python -m vtool.histogram argsubmaxima –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> thresh_factor = .8
>>> ydata = np.array([6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
>>> xdata = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
>>> op = 'min'
>>> (subextrema_x, subextrema_y) = argsubextrema2(op, ydata, xdata, thresh_factor)
>>> result = str((subextrema_x, subextrema_y))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_hist_subbin_maxima(ydata, xdata)
>>> pt.show_if_requested()






	Doctest:

	>>> from vtool.histogram import *  # NOQA
>>> thresh_factor = .8
>>> ydata = np.array([1, 1, 1, 2, 1, 2, 3, 2, 4, 1.1, 5, 1.2, 1.1, 1.1, 1.2, 1.1])
>>> op = 'max'
>>> thresh_factor = .8
>>> (subextrema_x, subextrema_y) = argsubextrema2(op, ydata, thresh_factor=thresh_factor)
>>> result = str((subextrema_x, subextrema_y))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.qtensure()
>>> xdata = np.arange(len(ydata))
>>> pt.figure(fnum=1, doclf=True)
>>> pt.plot(xdata, ydata)
>>> pt.plot(subextrema_x, subextrema_y, 'o')
>>> ut.show_if_requested()














	
vtool.argsubmax(ydata, xdata=None)

	Finds a single submaximum value to subindex accuracy.
If xdata is not specified, submax_x is a fractional index.
Otherwise, submax_x is sub-xdata (essentially doing the index interpolation
for you)

Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import ubelt as ub
>>> ydata = [ 0,  1,  2, 1.5,  0]
>>> xdata = [00, 10, 20,  30, 40]
>>> result1 = argsubmax(ydata, xdata=None)
>>> result2 = argsubmax(ydata, xdata=xdata)
>>> result = ub.repr2([result1, result2], precision=4, nl=1, nobr=True)
>>> print(result)
2.1667, 2.0208,
21.6667, 2.0208,





Example

>>> from vtool.histogram import *  # NOQA
>>> hist_ = np.array([0, 1, 2, 3, 4])
>>> centers = None
>>> maxima_thresh=None
>>> argsubmax(hist_)
(4.0, 4.0)










	
vtool.argsubmax2(ydata, xdata=None)

	Finds a single submaximum value to subindex accuracy.
If xdata is not specified, submax_x is a fractional index.
This version always normalizes x-coordinates.

Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import ubelt as ub
>>> ydata = [ 0,  1,  2, 1.5,  0]
>>> xdata = [00, 10, 20,  30, 40]
>>> result1 = argsubmax(ydata, xdata=None)
>>> result2 = argsubmax(ydata, xdata=xdata)
>>> result = ub.repr2([result1, result2], precision=4, nl=1, nobr=True)
>>> print(result)
2.1667, 2.0208,
21.6667, 2.0208,





Example

>>> from vtool.histogram import *  # NOQA
>>> hist_ = np.array([0, 1, 2, 3, 4])
>>> centers = None
>>> thresh_factor = None
>>> argsubmax(hist_)
(4.0, 4.0)










	
vtool.argsubmaxima(hist, centers=None, maxima_thresh=None, _debug=False)

	Determines approximate maxima values to subindex accuracy.


	Parameters

	
	hist_ (ndarray) – ydata, histogram frequencies


	centers (ndarray) – xdata, histogram labels


	maxima_thresh (float [https://docs.python.org/3/library/functions.html#float]) – cutoff point for labeing a value as a maxima






	Returns

	(submaxima_x, submaxima_y)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.histogram argsubmaxima
python -m vtool.histogram argsubmaxima –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> maxima_thresh = .8
>>> hist = np.array([6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
>>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
>>> (submaxima_x, submaxima_y) = argsubmaxima(hist, centers, maxima_thresh)
>>> result = str((submaxima_x, submaxima_y))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_hist_subbin_maxima(hist, centers)
>>> pt.show_if_requested()
(array([ 3.0318792]), array([ 37.19208239]))










	
vtool.argsubmaxima2(ydata, xdata=None, thresh_factor=None, normalize_x=True)

	




	
vtool.argsubmin2(ydata, xdata=None)

	




	
vtool.argsubminima2(ydata, xdata=None, thresh_factor=None, normalize_x=True)

	




	
vtool.assert_zipcompress(arr_list, flags_list, axis=None)

	




	
vtool.asserteq(output1, output2, thresh=1e-08, nestpath=None, level=0, lbl1=None, lbl2=None, output_lbl=None, verbose=True, iswarning=False)

	recursive equality checks

asserts that output1 and output2 are close to equal.






	
vtool.assign_symmetric_matches(fx2_to_fx1, fx2_to_dist, fx1_to_fx2, fx1_to_dist, K, Knorm=None)

	
	Ignore:

	>>> import vtool as vt
>>> from vtool.matching import *
>>> K = 2
>>> Knorm = 1
>>> feat1 = np.random.rand(5, 3)
>>> feat2 = np.random.rand(7, 3)
>>>
>>> # Assign distances
>>> distmat = vt.L2(feat1[:, None], feat2[None, :])
>>>
>>> # Find nearest K
>>> fx1_to_fx2 = distmat.argsort()[:, 0:K + Knorm]
>>> fx2_to_fx1 = distmat.T.argsort()[:, 0:K + Knorm]
>>> # and order their distances
>>> fx1_to_dist = np.array([distmat[i].take(col) for i, col in enumerate(fx1_to_fx2)])
>>> fx2_to_dist = np.array([distmat.T[j].take(row) for j, row in enumerate(fx2_to_fx1)])
>>>
>>> # flat_matx1 = fx1_to_fx2 + np.arange(distmat.shape[0])[:, None] * distmat.shape[1]
>>> # fx1_to_dist = distmat.take(flat_matx1).reshape(fx1_to_fx2.shape)
>>>
>>> fx21 = pd.DataFrame(fx2_to_fx1)
>>> fx21.columns.name = 'K'
>>> fx21.index.name = 'fx1'
>>>
>>> fx12 = pd.DataFrame(fx1_to_fx2)
>>> fx12.columns.name = 'K'
>>> fx12.index.name = 'fx2'
>>>
>>> fx12 = fx12.T[0:K].T.astype(np.float)
>>> fx21 = fx21.T[0:K].T.astype(np.float)
>>>
>>> fx12.values[~fx1_to_flags] = np.nan
>>> fx21.values[~fx2_to_flags] = np.nan
>>>
>>> print('fx12.values =\n%r' % (fx12,))
>>> print('fm_ =\n%r' % (fm_,))
>>>
>>> print('fx21.values =\n%r' % (fx21,))
>>> print('fm =\n%r' % (fm,))
>>>
>>> unflat_match_idx2 = -np.ones(fx2_to_fx1.shape)
>>> unflat_match_idx2.ravel()[flat_match_idx2] = flat_match_idx2
>>> inv_lookup21 = unflat_match_idx2.T[0:K].T
>>>
>>> for fx2 in zip(fx12.values[fx1_to_flags]:
>>>
>>> for fx1, fx2 in zip(match_fx1_, match_fx2_):
>>>     cx = np.where(fx2_to_fx1[fx2][0:K] == fx1)[0][0]
>>>     inv_idx = inv_lookup21[fx2][cx]
>>>     print('inv_idx = %r' % (inv_idx,))














	
vtool.assign_to_centroids(dpts, qpts, num_neighbors=1, flann_params={})

	Helper for akmeans






	
vtool.assign_unconstrained_matches(fx2_to_fx1, fx2_to_dist, K, Knorm=None, fx2_to_flags=None)

	assigns vsone matches using results of nearest neighbors.


	Ignore:

	fx2_to_dist = np.arange(fx2_to_fx1.size).reshape(fx2_to_fx1.shape)



	CommandLine:

	python -m vtool.matching –test-assign_unconstrained_matches –show
python -m vtool.matching assign_unconstrained_matches:0
python -m vtool.matching assign_unconstrained_matches:1





Example

>>> # ENABLE_DOCTEST
>>> from vtool.matching import *  # NOQA
>>> fx2_to_fx1, fx2_to_dist = empty_neighbors(0, 0)
>>> K = 1
>>> Knorm = 1
>>> fx2_to_flags = None
>>> assigntup = assign_unconstrained_matches(fx2_to_fx1, fx2_to_dist, K,
>>>                                          Knorm, fx2_to_flags)
>>> fm, match_dist, norm_fx1, norm_dist = assigntup
>>> result = ub.repr2(assigntup, precision=3, nobr=True, with_dtype=True)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.matching import *  # NOQA
>>> fx2_to_fx1 = np.array([[ 77,   971, 22],
>>>                        [116,   120, 34],
>>>                        [122,   128, 99],
>>>                        [1075,  692, 102],
>>>                        [ 530,   45, 120],
>>>                        [  45,  530, 77]], dtype=np.int32)
>>> fx2_to_dist = np.array([[ 0.059,  0.238, .3],
>>>                         [ 0.021,  0.240, .4],
>>>                         [ 0.039,  0.247, .5],
>>>                         [ 0.149,  0.151, .6],
>>>                         [ 0.226,  0.244, .7],
>>>                         [ 0.215,  0.236, .8]], dtype=np.float32)
>>> K = 1
>>> Knorm = 1
>>> fx2_to_flags = np.array([[1, 1], [0, 1], [1, 1], [0, 1], [1, 1], [1, 1]])
>>> fx2_to_flags = fx2_to_flags[:, 0:K]
>>> assigntup = assign_unconstrained_matches(fx2_to_fx1, fx2_to_dist, K,
>>>                                          Knorm, fx2_to_flags)
>>> fm, match_dist, norm_fx1, norm_dist = assigntup
>>> result = ub.repr2(assigntup, precision=3, nobr=True, with_dtype=True)
>>> print(result)
>>> assert len(fm.shape) == 2 and fm.shape[1] == 2
>>> assert ub.allsame(list(map(len, assigntup)))










	
vtool.asymmetric_correspondence(annot1, annot2, K, Knorm, checks, allow_shrink=True)

	Find symmetric feature corresopndences






	
vtool.atan2(y, x)

	does atan2 but returns from 0 to TAU

Example

>>> from vtool.trig import *  # NOQA
>>> import utool
>>> rng = np.random.RandomState(0)
>>> y = rng.rand(1000).astype(np.float64)
>>> x = rng.rand(1000).astype(np.float64)
>>> theta = atan2(y, x)
>>> assert np.all(theta >= 0)
>>> assert np.all(theta < 2 * np.pi)
>>> import ubelt as ub
>>> assert ub.hash_data(theta) in [
>>>     '6bfc86a2e94dd2dafbf501035719a7873d57f5f8e9cde88c4ccc35e98bb9e7b82abf6230803a923be7060866d66b8ac567388803593f9b7c763163a24282442a',
>>>     '90fe55311562f1c3ae451d5c4f27573259fed96752a5bd03f0f1216b46cf5b4b48024dcc744bfc6df7e6f8d6eb2a2a4b31b9f5ca75c0064b37acd09303811d76',
>>> ]










	
vtool.atleast_3channels(arr, copy=True)

	Ensures that there are 3 channels in the image


	Parameters

	
	arr (ndarray[N, M, ..]) – the image


	copy (bool [https://docs.python.org/3/library/functions.html#bool]) – Always copies if True, if False, then copies only when the
size of the array must change.






	Returns

	with shape (N, M, C), where C in {3, 4}



	Return type

	ndarray






	CommandLine:

	python -m vtool.other atleast_3channels



	Doctest:

	>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> assert atleast_3channels(np.zeros((10, 10))).shape[-1] == 3
>>> assert atleast_3channels(np.zeros((10, 10, 1))).shape[-1] == 3
>>> assert atleast_3channels(np.zeros((10, 10, 3))).shape[-1] == 3
>>> assert atleast_3channels(np.zeros((10, 10, 4))).shape[-1] == 4














	
vtool.atleast_nd(arr, n, tofront=False)

	View inputs as arrays with at least n dimensions.
TODO: Submit as a PR to numpy


	Parameters

	
	arr (array_like) – One array-like object.  Non-array inputs are
converted to arrays.  Arrays that already have n or more
dimensions are preserved.


	n (int [https://docs.python.org/3/library/functions.html#int]) – number of dimensions to ensure


	tofront (bool [https://docs.python.org/3/library/functions.html#bool]) – if True new dimensions are added to the front of the
array.  otherwise they are added to the back.









	CommandLine:

	python -m vtool.numpy_utils atleast_nd






	Returns

	An array with a.ndim >= n.  Copies are avoided where possible,
and views with three or more dimensions are returned.  For example,
a 1-D array of shape (N,) becomes a view of shape
(1, N, 1), and a 2-D array of shape (M, N) becomes a view
of shape (M, N, 1).



	Return type

	ndarray






See also

ensure_shape, np.atleast_1d, np.atleast_2d, np.atleast_3d



Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import ubelt as ub
>>> n = 2
>>> arr = np.array([1, 1, 1])
>>> arr_ = atleast_nd(arr, n)
>>> result = ub.repr2(arr_.tolist())
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import ubelt as ub
>>> n = 4
>>> arr1 = [1, 1, 1]
>>> arr2 = np.array(0)
>>> arr3 = np.array([[[[[1]]]]])
>>> arr1_ = atleast_nd(arr1, n)
>>> arr2_ = atleast_nd(arr2, n)
>>> arr3_ = atleast_nd(arr3, n)
>>> result1 = ub.repr2(arr1_.tolist())
>>> result2 = ub.repr2(arr2_.tolist())
>>> result3 = ub.repr2(arr3_.tolist())
>>> result = '\n'.join([result1, result2, result3])
>>> print(result)










	
vtool.atleast_nd(arr, n, tofront=False)

	View inputs as arrays with at least n dimensions.
TODO: Submit as a PR to numpy


	Parameters

	
	arr (array_like) – One array-like object.  Non-array inputs are
converted to arrays.  Arrays that already have n or more
dimensions are preserved.


	n (int [https://docs.python.org/3/library/functions.html#int]) – number of dimensions to ensure


	tofront (bool [https://docs.python.org/3/library/functions.html#bool]) – if True new dimensions are added to the front of the
array.  otherwise they are added to the back.









	CommandLine:

	python -m vtool.numpy_utils atleast_nd






	Returns

	An array with a.ndim >= n.  Copies are avoided where possible,
and views with three or more dimensions are returned.  For example,
a 1-D array of shape (N,) becomes a view of shape
(1, N, 1), and a 2-D array of shape (M, N) becomes a view
of shape (M, N, 1).



	Return type

	ndarray






See also

ensure_shape, np.atleast_1d, np.atleast_2d, np.atleast_3d



Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import ubelt as ub
>>> n = 2
>>> arr = np.array([1, 1, 1])
>>> arr_ = atleast_nd(arr, n)
>>> result = ub.repr2(arr_.tolist())
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import ubelt as ub
>>> n = 4
>>> arr1 = [1, 1, 1]
>>> arr2 = np.array(0)
>>> arr3 = np.array([[[[[1]]]]])
>>> arr1_ = atleast_nd(arr1, n)
>>> arr2_ = atleast_nd(arr2, n)
>>> arr3_ = atleast_nd(arr3, n)
>>> result1 = ub.repr2(arr1_.tolist())
>>> result2 = ub.repr2(arr2_.tolist())
>>> result3 = ub.repr2(arr3_.tolist())
>>> result = '\n'.join([result1, result2, result3])
>>> print(result)










	
vtool.atleast_shape(arr, dimshape)

	Ensures that an array takes a certain shape. The total size of the array
must not change.


	Parameters

	
	arr (ndarray) – array to change the shape of


	dimshape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – desired shape (Nones can be used to broadcast
dimensions)






	Returns

	ndarray - the input array, which has been modified inplace.






	CommandLine:

	python -m vtool.other ensure_shape



	Doctest:

	>>> from vtool.other import *  # NOQA
>>> arr = np.zeros((7, 7))
>>> assert atleast_shape(arr, (1, 1, 3,)).shape == (7, 7, 3)
>>> assert atleast_shape(arr, (1, 1, 2, 4,)).shape == (7, 7, 2, 4)
>>> assert atleast_shape(arr, (1, 1,)).shape == (7, 7,)
>>> assert atleast_shape(arr, (1, 1, 1)).shape == (7, 7, 1)
>>> assert atleast_shape(np.zeros(()), (1,)).shape == (1,)
>>> assert atleast_shape(np.zeros(()), tuple()).shape == tuple()
>>> assert atleast_shape(np.zeros(()), (1, 2, 3,)).shape == (1, 2, 3)
>>> ut.assert_raises(ValueError, atleast_shape, arr, (2, 2))
>>> assert atleast_shape(np.zeros((7, 7, 3)), (1, 1, 3)).shape == (7, 7, 3)
>>> ut.assert_raises(ValueError, atleast_shape, np.zeros((7, 7, 3)), (1, 1, 4))














	
vtool.augment_2x2_with_translation(kpts, _mat2x2)

	helper function to augment shape matrix with a translation component.






	
vtool.bar_L2_sift(hist1, hist2)

	Normalized SIFT L2


	Parameters

	
	hist1 (ndarray) – Nx128 array of uint8 with pseudomax trick


	hist2 (ndarray) – Nx128 array of uint8 with pseudomax trick









	CommandLine:

	python -m vtool.distance –test-bar_L2_sift





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1, hist2 = testdata_hist()
>>> barl2_dist = bar_L2_sift(hist1, hist2)
>>> result = ub.repr2(barl2_dist, precision=2)










	
vtool.bar_cos_sift(hist1, hist2)

	1 - cos dist






	
vtool.bbox_center(bbox)

	




	
vtool.bbox_from_center_wh(center_xy, wh)

	




	
vtool.bbox_from_extent(extent)

	
	Parameters

	extent (ndarray) – tl_x, br_x, tl_y, br_y



	Returns

	tl_x, tl_y, w, h



	Return type

	bbox (ndarray)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import ubelt as ub
>>> extent = [0, 10, 0, 10]
>>> bbox = bbox_from_extent(extent)
>>> result = ('bbox = %s' % (ub.repr2(bbox, nl=0),))
>>> print(result)
bbox = [0, 0, 10, 10]










	
vtool.bbox_from_verts(verts, castint=False)

	




	
vtool.bbox_from_xywh(xy, wh, xy_rel_pos=[0, 0])

	need to specify xy_rel_pos if xy is not in tl already






	
vtool.bboxes_from_vert_list(verts_list, castint=False)

	Fit the bounding polygon inside a rectangle






	
vtool.beaton_tukey_loss(u, a=1)

	
	CommandLine:

	python -m wbia.plottool.draw_func2 –exec-plot_func –show –range=-8,8 –func=vt.beaton_tukey_weight,vt.beaton_tukey_loss





References

Steward_Robust%20parameter%20estimation%20in%20computer%20vision.pdf






	
vtool.beaton_tukey_weight(u, a=1)

	
	CommandLine:

	python -m wbia.plottool.draw_func2 –exec-plot_func –show –range=-8,8 –func=vt.beaton_tukey_weight





References

Steward_Robust%20parameter%20estimation%20in%20computer%20vision.pdf






	
vtool.blend_images(img1, img2, mode='average', **kwargs)

	
	Parameters

	
	img1 (np.ndarray) – first image


	img2 (np.ndarray) – second image


	mode (str [https://docs.python.org/3/library/stdtypes.html#str]) – can be average, multiply, or overlay













	
vtool.blend_images_average(img1, img2, alpha=0.5)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data


	alpha (float [https://docs.python.org/3/library/functions.html#float]) – (default = 0.5)






	Returns

	imgB



	Return type

	ndarray





References

https://en.wikipedia.org/wiki/Blend_modes


	CommandLine:

	python -m vtool.blend blend_images_average:0 –show
python -m vtool.blend blend_images_average:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> alpha = 0.8
>>> img1, img2 = testdata_blend()
>>> imgB = blend_images_average(img1, img2, alpha)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> ut.show_if_requested()






	Ignore:

	>>> # GRIDSEARCH
>>> from vtool.blend import *  # NOQA
>>> test_func = blend_images_average
>>> args = testdata_blend()
>>> param_info = ut.ParamInfoList('blend_params', [
...    ut.ParamInfo('alpha', .8, 'alpha=',
...                 varyvals=np.linspace(0, 1.0, 25).tolist()),
... ])
>>> gridsearch_image_function(param_info, test_func, args)
>>> ut.show_if_requested()














	
vtool.blend_images_average_stack(images, alpha=None)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data


	alpha (float [https://docs.python.org/3/library/functions.html#float]) – (default = 0.5)






	Returns

	imgB



	Return type

	ndarray





References

https://en.wikipedia.org/wiki/Blend_modes


	CommandLine:

	python -m vtool.blend –test-blend_images_average:0 –show
python -m vtool.blend –test-blend_images_average:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> alpha = 0.8
>>> img1, img2 = testdata_blend()
>>> imgB = blend_images_average(img1, img2, alpha)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> ut.show_if_requested()










	
vtool.blend_images_mult_average(img1, img2, alpha=0.5)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data


	alpha (float [https://docs.python.org/3/library/functions.html#float]) – (default = 0.5)






	Returns

	imgB



	Return type

	ndarray





References

https://en.wikipedia.org/wiki/Blend_modes


	CommandLine:

	python -m vtool.blend –test-blend_images_mult_average:0 –show
python -m vtool.blend –test-blend_images_mult_average:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> alpha = 0.8
>>> img1, img2 = testdata_blend()
>>> imgB = blend_images_mult_average(img1, img2, alpha)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> ut.show_if_requested()






	Ignore:

	>>> # GRIDSEARCH
>>> from vtool.blend import *  # NOQA
>>> test_func = blend_images_mult_average
>>> args = testdata_blend()
>>> param_info = ut.ParamInfoList('blend_params', [
...    ut.ParamInfo('alpha', .8, 'alpha=',
...                 varyvals=np.linspace(0, 1.0, 9).tolist()),
... ])
>>> gridsearch_image_function(param_info, test_func, args)
>>> ut.show_if_requested()














	
vtool.blend_images_multiply(img1, img2, alpha=0.5)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data


	alpha (float [https://docs.python.org/3/library/functions.html#float]) – (default = 0.5)






	Returns

	imgB



	Return type

	ndarray





References

https://en.wikipedia.org/wiki/Blend_modes


	CommandLine:

	python -m vtool.blend –test-blend_images_multiply:0 –show
python -m vtool.blend –test-blend_images_multiply:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> alpha = 0.8
>>> img1, img2 = testdata_blend()
>>> imgB = blend_images_multiply(img1, img2, alpha)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> ut.show_if_requested()






	Ignore:

	>>> # GRIDSEARCH
>>> from vtool.blend import *  # NOQA
>>> test_func = blend_images_multiply
>>> args = testdata_blend(scale=128)
>>> param_info = ut.ParamInfoList('blend_params', [
...    ut.ParamInfo('alpha', .8, 'alpha=',
...                 varyvals=np.linspace(0, 1.0, 9).tolist()),
... ])
>>> gridsearch_image_function(param_info, test_func, args)
>>> ut.show_if_requested()














	
vtool.breakup_equal_streak(arr_in, left_endpoint=None, right_endpoint=None)

	Breaks up streaks of equal values by interpolating between the next lowest and next highest value


	Parameters

	
	arr_in – 


	left_endpoint (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	right_endpoint (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)






	Returns

	arr -



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –exec-breakup_equal_streak
python -m vtool.util_math –test-ensure_monotone_strictly_increasing –show –offset=0





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> arr_in = np.array([0, 0, 1, 1, 2, 2], dtype=np.float32)
>>> arr_in = np.array([ 1.20488135,  1.2529297 ,  1.27306686,  1.29859663,
>>>    1.31769871, 1.37102388,  1.38114004,  1.45732054,  1.48119571,  1.48119571,
>>>     1.5381895 ,  1.54162741,  1.57492901,  1.61129523,  1.61129523,
>>>     1.61270343,  1.63377551,  1.7423034 ,  1.76364247,  1.79908459,
>>>     1.83564709,  1.83819742,  1.83819742,  1.86786967,  1.86786967,
>>>     1.90720142,  1.90720142,  1.92293973,  1.92293973, ]) / 2
>>> left_endpoint = 0
>>> right_endpoint = 1.0
>>> arr = breakup_equal_streak(arr_in, left_endpoint, right_endpoint)
>>> assert strictly_increasing(arr)
>>> result = ('arr = %s' % (str(arr),))
>>> print(result)










	
vtool.build_affine_lstsqrs_Mx6(xy1_man, xy2_man)

	CURRENTLY NOT WORKING


	CommandLine:

	python -m vtool.spatial_verification –test-build_affine_lstsqrs_Mx6





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
>>> xy1_man = ktool.get_xys(kpts1).astype(np.float64)
>>> xy2_man = ktool.get_xys(kpts2).astype(np.float64)
>>> Mx6 = build_affine_lstsqrs_Mx6(xy1_man, xy2_man)
>>> import ubelt as ub
>>> print(ub.repr2(Mx6))
>>> result = ut.hashstr(Mx6)
>>> print(result)






	Ignore:

	>>> import sympy as sym
>>> x1, y1, x2, y2 = sym.symbols('x1, y1, x2, y2')
>>> A = sym.Matrix([
>>>     [x1, y1,  0,  0, 1, 0],
>>>     [ 0,  0, x1, y1, 0, 1],
>>> ])
>>> b = sym.Matrix([[x2], [y2]])
>>> x = (A.T.multiply(A)).inv().multiply(A.T.multiply(b))
>>> x = (A.T.multiply(A)).pinv().multiply(A.T.multiply(b))









References

https://www.cs.ubc.ca/~lowe/papers/ijcv04.pdf page 22






	
vtool.build_lstsqrs_Mx9(xy1_mn, xy2_mn)

	Builds the M x 9 least squares matrix


	CommandLine:

	python -m vtool.spatial_verification –test-build_lstsqrs_Mx9





Example

>>> # DISABLE_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
>>> xy1_mn = ktool.get_xys(kpts1).astype(np.float64)
>>> xy2_mn = ktool.get_xys(kpts2).astype(np.float64)
>>> Mx9 = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
>>> import ubelt as ub
>>> result = (ub.repr2(Mx9[0:2], suppress_small=True, precision=2, with_dtype=True))
>>> print(result)
np.array([[  0.00e+00,   0.00e+00,   0.00e+00,  -3.20e+01,  -2.72e+01,
            -1.00e+00,   8.82e+02,   7.49e+02,   2.76e+01],
          [  3.20e+01,   2.72e+01,   1.00e+00,   0.00e+00,   0.00e+00,
             0.00e+00,  -1.09e+03,  -9.28e+02,  -3.42e+01]], dtype=np.float64)





References

http://dip.sun.ac.za/~stefan/TW793/attach/notes/homography_estimation.pdf
http://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf Page 317
http://vision.ece.ucsb.edu/~zuliani/Research/RANSAC/docs/RANSAC4Dummies.pdf page 53






	
vtool.calc_error_bars_from_sample(sample_size, num_positive, pop, conf_level=0.95)

	Determines a error bars of sample

References

https://www.qualtrics.com/blog/determining-sample-size/
http://www.surveysystem.com/sscalc.htm
https://en.wikipedia.org/wiki/Sample_size_determination
http://www.surveysystem.com/sample-size-formula.htm
http://courses.wcupa.edu/rbove/Berenson/10th%20ed%20CD-ROM%20topics/section8_7.pdf
https://en.wikipedia.org/wiki/Standard_normal_table
https://www.unc.edu/~rls/s151-2010/class23.pdf






	
vtool.calc_sample_from_error_bars(err_frac, pop, conf_level=0.95, prior=0.5)

	Determines a reasonable sample size to achieve desired error bars.

import sympy
p, n, N, z = sympy.symbols(‘prior, ss, pop, zval’)
me = sympy.symbols(‘err_frac’)
expr = (z * sympy.sqrt((p * (1 - p) / n) * ((N - n) / (N - 1))))
equation = sympy.Eq(me, expr)
nexpr = sympy.solve(equation, [n])[0]
nexpr = sympy.simplify(nexpr)

import autopep8
print(autopep8.fix_lines([‘ss = ‘ + str(nexpr)], autopep8._get_options({}, False)))

ss = -pop * prior* (zval**2) (prior - 1) / ((err_frac * 2) * pop - (err_frac**2) - prior * (zval**2) * (prior - 1))
ss = pop * prior * zval ** 2 * (prior - 1) / (-err_frac ** 2 * pop + err_frac ** 2 + prior * zval ** 2 * (prior - 1))






	
vtool.cast_split(kpts, dtype=<class 'numpy.float32'>)

	breakup keypoints into location, shape, and orientation






	
vtool.check_exif_keys(pil_img)

	




	
vtool.check_expr_eq(expr1, expr2, verbose=True)

	Does not work in general. Problem is not decidable.
Thanks Richard.


	Parameters

	
	expr1 – 


	expr2 – 









	CommandLine:

	python -m vtool.symbolic –test-check_expr_eq



	SeeALso:

	vt.symbolic_randcheck





Example

>>> # DISABLE_DOCTEST
>>> from vtool.symbolic import *  # NOQA
>>> expr1 = sympy.Matrix([ [sx*x + 1.0*tx + w1*y], [sy*y + 1.0*ty + w2*x], [1.0]])
>>> expr2 = sympy.Matrix([ [sx*x + tx + w1*y], [sy*y + ty + w2*x], [1]])
>>> result = check_expr_eq(expr1, expr2)
>>> print(result)










	
vtool.check_kpts_in_bounds(kpts_, width, height)

	




	
vtool.check_sift_validity(sift_uint8, lbl=None, verbose=True)

	checks if a SIFT descriptor is valid






	
vtool.check_unused_kwargs(kwargs, expected_keys)

	




	
vtool.circular_distance(arr=None)

	




	
vtool.clipnorm(arr, min_, max_, out=None)

	normalizes arr to the range 0 to 1 using min_ and max_ as clipping bounds






	
vtool.clipwhite(img)

	Strips white borders off an image






	
vtool.clipwhite_ondisk(fpath_in, fpath_out=None, verbose=True)

	Strips white borders off an image on disk


	Parameters

	
	fpath_in (str [https://docs.python.org/3/library/stdtypes.html#str]) – 


	fpath_out (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	verbose (bool [https://docs.python.org/3/library/functions.html#bool]) – verbosity flag(default = True)






	Returns

	fpath_out



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]






	CommandLine:

	python -m vtool.image clipwhite_ondisk










	
vtool.closest_point(pt, pt_arr, distfunc=<function L2_sqrd>)

	finds the nearest point(s) in pts to (x, y)
pt = np.array([1])
pt_arr = np.array([1.1, 2, .95, 20])[:, None]
distfunc = vt.L2_sqrd






	
vtool.closest_point_on_bbox(p, bbox)

	Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> p_list = np.array([[19, 7], [7, 14], [14, 11], [8, 7], [23, 21]], dtype=np.float)
>>> bbox = np.array([10, 10, 10, 10], dtype=np.float)
>>> [closest_point_on_bbox(p, bbox) for p in p_list]










	
vtool.closest_point_on_line(p, e1, e2)

	e1 and e2 define two points on the line.
Does not clip to the segment.


	CommandLine:

	python -m vtool.geometry closest_point_on_line –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import vtool as vt
>>> verts = np.array([[ 21.83012702,  13.16987298],
>>>                   [ 16.83012702,  21.83012702],
>>>                   [  8.16987298,  16.83012702],
>>>                   [ 13.16987298,   8.16987298],
>>>                   [ 21.83012702,  13.16987298]])
>>> rng = np.random.RandomState(0)
>>> p_list = rng.rand(64, 2) * 20 + 5
>>> close_pts = []
>>> for p in p_list:
>>>     candidates = [closest_point_on_line(p, e1, e2) for e1, e2 in ut.itertwo(verts)]
>>>     dists = np.array([vt.L2_sqrd(p, new_pt) for new_pt in candidates])
>>>     close_pts.append(candidates[dists.argmin()])
>>> close_pts = np.array(close_pts)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> pt.plt.plot(p_list.T[0], p_list.T[1], 'ro', label='original point')
>>> pt.plt.plot(close_pts.T[0], close_pts.T[1], 'rx', label='closest point on shape')
>>> for x, y in list(zip(p_list, close_pts)):
>>>     z = np.array(list(zip(x, y)))
>>>     pt.plt.plot(z[0], z[1], 'r--')
>>> pt.plt.legend()
>>> pt.plt.plot(verts.T[0], verts.T[1], 'b-')
>>> pt.plt.xlim(0, 30)
>>> pt.plt.ylim(0, 30)
>>> pt.plt.axis('equal')
>>> ut.show_if_requested()










	
vtool.closest_point_on_line_segment(p, e1, e2)

	Finds the closet point from p on line segment (e1, e2)


	Parameters

	
	p (ndarray) – and xy point


	e1 (ndarray) – the first xy endpoint of the segment


	e2 (ndarray) – the second xy endpoint of the segment






	Returns

	pt_on_seg - the closest xy point on (e1, e2) from p



	Return type

	ndarray





References

http://en.wikipedia.org/wiki/Distance_from_a_point_to_a_line
http://stackoverflow.com/questions/849211/shortest-distance-between-a-point-and-a-line-segment


	CommandLine:

	python -m vtool.geometry –exec-closest_point_on_line_segment –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import vtool as vt
>>> #bbox = np.array([10, 10, 10, 10], dtype=np.float)
>>> #verts_ = np.array(vt.verts_from_bbox(bbox, close=True))
>>> #R = vt.rotation_around_bbox_mat3x3(vt.TAU / 3, bbox)
>>> #verts = vt.transform_points_with_homography(R, verts_.T).T
>>> verts = np.array([[ 21.83012702,  13.16987298],
>>>                   [ 16.83012702,  21.83012702],
>>>                   [  8.16987298,  16.83012702],
>>>                   [ 13.16987298,   8.16987298],
>>>                   [ 21.83012702,  13.16987298]])
>>> rng = np.random.RandomState(0)
>>> p_list = rng.rand(64, 2) * 20 + 5
>>> close_pts = np.array([closest_point_on_vert_segments(p, verts) for p in p_list])
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> pt.plt.plot(p_list.T[0], p_list.T[1], 'ro', label='original point')
>>> pt.plt.plot(close_pts.T[0], close_pts.T[1], 'rx', label='closest point on shape')
>>> for x, y in list(zip(p_list, close_pts)):
>>>     z = np.array(list(zip(x, y)))
>>>     pt.plt.plot(z[0], z[1], 'r--')
>>> pt.plt.legend()
>>> pt.plt.plot(verts.T[0], verts.T[1], 'b-')
>>> pt.plt.xlim(0, 30)
>>> pt.plt.ylim(0, 30)
>>> pt.plt.axis('equal')
>>> ut.show_if_requested()










	
vtool.closest_point_on_vert_segments(p, verts)

	




	
vtool.colwise_operation(arr1, arr2, op)

	




	
vtool.combine_offset_lists(offsets_list, sfs_list, offset_tups, sf_tups)

	Helper for stacking






	
vtool.compare_implementations(func1, func2, args, show_output=False, lbl1='', lbl2='', output_lbl=None)

	tests two different implementations of the same function






	
vtool.compare_matrix_columns(matrix, columns, comp_op=<ufunc 'equal'>, logic_op=<ufunc 'logical_or'>)

	
	REPLACE WITH:

	qfx2_invalid = logic_op.reduce([comp_op([:, None], qfx2_normnid) for col1 in qfx2_topnid.T])










	
vtool.compare_matrix_to_rows(row_matrix, row_list, comp_op=<ufunc 'equal'>, logic_op=<ufunc 'logical_or'>)

	Compares each row in row_list to each row in row matrix using comp_op
Both must have the same number of columns.
Performs logic_op on the results of each individual row


	SeeAlso:

	wbia.algo.hots.nn_weights.mark_name_valid_normalizers





compop   = np.equal
logic_op = np.logical_or






	
vtool.componentwise_dot(arr1, arr2)

	a dot product is a componentwise multiplication of
two vector and then a sum.


	Parameters

	
	arr1 (ndarray) – 


	arr2 (ndarray) – 






	Returns

	cosangle



	Return type

	ndarray





Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> np.random.seed(0)
>>> arr1 = np.random.rand(3, 128)
>>> arr1 = arr1 / np.linalg.norm(arr1, axis=1)[:, None]
>>> arr2 = arr1
>>> cosangle = componentwise_dot(arr1, arr2)
>>> result = str(cosangle)
>>> print(result)
[ 1.  1.  1.]










	
vtool.compress2(arr, flag_list, axis=None, out=None)

	Wrapper around numpy compress that makes the signature more similar to take






	
vtool.compute_affine(xy1_man, xy2_man)

	
	Parameters

	
	xy1_mn (ndarray[ndim=2]) – xy points in image1


	xy2_mn (ndarray[ndim=2]) – corresponding xy points in image 2






	Returns

	A - affine matrix



	Return type

	ndarray[shape=(3,3)]






	CommandLine:

	python -m vtool.spatial_verification –test-compute_affine:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> import vtool.keypoint as ktool
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
>>> xy1_mn = ktool.get_xys(kpts1)
>>> xy2_mn = ktool.get_xys(kpts2)
>>> A = compute_affine(xy1_mn, xy1_mn)
>>> result =str(A)
>>> result = np.array_str(A, precision=2)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> import vtool.keypoint as ktool
>>> import wbia.plottool as pt
>>> xy1_man, xy2_man, rchip1, rchip2, T1, T2 = testdata_matching_affine_inliers_normalized()
>>> A_prime = compute_affine(xy1_man, xy2_man)
>>> A = npl.solve(T2, A_prime).dot(T1)
>>> A /= A[2, 2]
>>> result = np.array_str(A, precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> rchip2_blendA = pt.draw_sv.get_blended_chip(rchip1, rchip2, A)
>>> pt.imshow(rchip2_blendA)
>>> ut.show_if_requested()
[[  1.19e+00  -1.06e-02  -4.49e+01]
 [ -2.22e-01   1.12e+00  -2.78e+01]
 [  0.00e+00   0.00e+00   1.00e+00]]










	
vtool.compute_chip(gfpath, bbox, theta, new_size, filter_list=[], interpolation=4)

	Extracts a chip and applies filters

DEPRICATE


	Parameters

	
	gfpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – image file path string


	bbox (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – bounding box in the format (x, y, w, h)


	theta (float [https://docs.python.org/3/library/functions.html#float]) – angle in radians


	new_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – must maintain the same aspect ratio or else you will get weirdness


	filter_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 






	Returns

	chipBGR -  cropped image



	Return type

	ndarray






	CommandLine:

	python -m vtool.chip –test-compute_chip –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.chip import *  # NOQA
>>> from vtool.util_math import TAU
>>> # build test data
>>> gfpath = ut.grab_test_imgpath('carl.jpg')
>>> bbox = (100, 3, 100, 100)
>>> theta = TAU / 8
>>> new_size = (32, 32)
>>> filter_list = []
>>> # execute function
>>> chipBGR = compute_chip(gfpath, bbox, theta, new_size, filter_list)
>>> # verify results
>>> assert chipBGR.shape[0:2] == new_size[::-1], 'did not resize correctly'
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> pt.imshow(vt.draw_verts(vt.imread(gfpath), vt.scaled_verts_from_bbox(bbox, theta, 1, 1)), pnum=(1, 2, 1))
>>> pt.imshow(chipBGR, pnum=(1, 2, 2))
>>> pt.show_if_requested()










	
vtool.compute_distances(hist1, hist2, dist_list=['L1', 'L2'])

	
	Parameters

	
	hist1 (ndarray) – 


	hist2 (ndarray) – 


	dist_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – (default = [‘L1’, ‘L2’])






	Returns

	dist_dict



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.distance –test-compute_distances





Example

>>> # DISABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1 = np.array([[1, 2], [2, 1], [0, 0]])
>>> hist2 = np.array([[1, 2], [3, 1], [2, 2]])
>>> dist_list = ['L1', 'L2']
>>> dist_dict = compute_distances(hist1, hist2, dist_list)
>>> result = ub.repr2(dist_dict, precision=3)
>>> print(result)










	
vtool.compute_homog(xy1_mn, xy2_mn)

	Generate 6 degrees of freedom homography transformation
Computes homography from normalized (0 to 1) point correspondences
from 2 –> 1
(database->query)


	Parameters

	
	xy1_mn (ndarray[ndim=2]) – xy points in image1


	xy2_mn (ndarray[ndim=2]) – corresponding xy points in image 2






	Returns

	H - homography matrix



	Return type

	ndarray[shape=(3,3)]






	CommandLine:

	python -m vtool.spatial_verification –test-compute_homog:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.keypoint as ktool
>>> import vtool.demodata as demodata
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
>>> xy1_mn = ktool.get_xys(kpts1)
>>> xy2_mn = ktool.get_xys(kpts2)
>>> H = compute_homog(xy1_mn, xy2_mn)
>>> #result = ut.hashstr(H)
>>> result = np.array_str(H, precision=2)
>>> print(result)
[[  1.83e-03   2.85e-03  -7.11e-01]
 [  2.82e-03   1.80e-03  -7.03e-01]
 [  1.67e-05   1.68e-05  -5.53e-03]]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.keypoint as ktool
>>> import wbia.plottool as pt
>>> xy1_man, xy2_man, rchip1, rchip2, T1, T2 = testdata_matching_affine_inliers_normalized()
>>> H_prime = compute_homog(xy1_man, xy2_man)
>>> H = npl.solve(T2, H_prime).dot(T1)
>>> H /= H[2, 2]
>>> result = np.array_str(H, precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> rchip2_blendH = pt.draw_sv.get_blended_chip(rchip1, rchip2, H)
>>> pt.imshow(rchip2_blendH)
>>> ut.show_if_requested()
[[  9.22e-01  -2.50e-01   2.75e+01]
 [ -2.04e-01   8.79e-01  -7.94e+00]
 [ -1.82e-04  -5.99e-04   1.00e+00]]










	
vtool.compute_ndarray_unique_rowids_unsafe(arr)

	arr = np.random.randint(2, size=(10000, 10))
vt.compute_unique_data_ids_(list(map(tuple, arr)))
len(vt.compute_unique_data_ids_(list(map(tuple, arr))))
len(np.unique(vt.compute_unique_data_ids_(list(map(tuple, arr)))))

%timeit vt.compute_unique_data_ids_(list(map(tuple, arr)))
%timeit compute_ndarray_unique_rowids_unsafe(arr)






	
vtool.compute_unique_arr_dataids(arr)

	specialized version for speed when arr is an ndarray






	
vtool.compute_unique_data_ids(data)

	This is actually faster than compute_unique_integer_data_ids it seems


	CommandLine:

	python -m vtool.other –test-compute_unique_data_ids





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> data = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
>>> dataid_list = compute_unique_data_ids(data)
>>> result = 'dataid_list = ' + ub.repr2(dataid_list, with_dtype=True)
>>> print(result)
dataid_list = np.array([0, 1, 2, 3, 0, 4, 4, 2, 1], dtype=np.int32)










	
vtool.compute_unique_data_ids_(hashable_rows, iddict_=None)

	




	
vtool.compute_unique_integer_data_ids(data)

	This is actually slower than compute_unique_data_ids it seems

Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> data = np.array([[0, 0], [0, 1], [1, 1], [0, 0], [0, 0], [0, 1], [1, 1], [0, 0], [9, 0]])
>>> data = np.random.randint(1000, size=(1000, 2))
>>> # execute function
>>> result1 = compute_unique_data_ids(data)
>>> result2 = compute_unique_integer_data_ids(data)
>>> # verify results
>>> print(result)





%timeit compute_unique_data_ids(data)
%timeit compute_unique_integer_data_ids(data)






	
vtool.convert_colorspace(img, colorspace, src_colorspace='BGR')

	Converts colorspace of img.
Convinience function around cv2.cvtColor


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	colorspace (str [https://docs.python.org/3/library/stdtypes.html#str]) – RGB, LAB, etc


	src_colorspace (unicode) – (default = u’BGR’)






	Returns

	img -  image data



	Return type

	ndarray[uint8_t, ndim=2]






	CommandLine:

	python -m vtool.image convert_colorspace –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('zebra.png')
>>> img_fpath = ut.grab_file_url('http://itsnasb.com/wp-content/uploads/2013/03/lisa-frank-logo1.jpg')
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> img_float = vt.rectify_to_float01(img, np.float32)
>>> colorspace = 'LAB'
>>> src_colorspace = 'BGR'
>>> imgLAB = convert_colorspace(img, colorspace, src_colorspace)
>>> imgL = imgLAB[:, :, 0]
>>> fillL = imgL.mean()
>>> fillAB = 0 if ut.is_float(img) else 128
>>> imgAB_LAB = vt.embed_channels(imgLAB[:, :, 1:3], (1, 2), fill=fillL)
>>> imgA_LAB  = vt.embed_channels(imgLAB[:, :, 1], (1,), fill=(fillL, fillAB))
>>> imgB_LAB  = vt.embed_channels(imgLAB[:, :, 2], (2,), fill=(fillL, fillAB))
>>> imgAB_BGR = convert_colorspace(imgAB_LAB, src_colorspace, colorspace)
>>> imgA_BGR = convert_colorspace(imgA_LAB, src_colorspace, colorspace)
>>> imgB_BGR = convert_colorspace(imgB_LAB, src_colorspace, colorspace)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> #imgAB_HSV = convert_colorspace(convert_colorspace(imgAB_LAB, 'LAB', 'BGR'), 'BGR', 'HSV')
>>> imgAB_HSV = convert_colorspace(img, 'HSV', 'BGR')
>>> imgAB_HSV[:, :, 1:3] = .6 if ut.is_float(img) else 128
>>> imgCOLOR_BRG = convert_colorspace(imgAB_HSV, 'BGR', 'HSV')
>>> pt.imshow(img, pnum=(3, 4, 1), title='input')
>>> pt.imshow(imgL, pnum=(3, 4, 2), title='L (lightness)')
>>> pt.imshow((imgLAB[:, :, 1]), pnum=(3, 4, 3), title='A (grayscale)')
>>> pt.imshow((imgLAB[:, :, 2]), pnum=(3, 4, 4), title='B (grayscale)')
>>> pt.imshow(imgCOLOR_BRG, pnum=(3, 4, 5), title='Hue')
>>> pt.imshow(imgAB_BGR, pnum=(3, 4, 6), title='A+B (color overlay)')
>>> pt.imshow(imgA_BGR, pnum=(3, 4, 7), title='A (Red-Green)')
>>> pt.imshow(imgB_BGR, pnum=(3, 4, 8), title='B (Blue-Yellow)')
>>> rgblind_LAB = vt.embed_channels(imgLAB[:, :, (0, 2)], (0, 2), fill=fillAB)
>>> rgblind_BRG = convert_colorspace(rgblind_LAB, src_colorspace, colorspace)
>>> byblind_LAB = vt.embed_channels(imgLAB[:, :, (0, 1)], (0, 1), fill=fillAB)
>>> byblind_BGR = convert_colorspace(byblind_LAB, src_colorspace, colorspace)
>>> pt.imshow(byblind_BGR, title='colorblind B-Y', pnum=(3, 4, 11))
>>> pt.imshow(rgblind_BRG, title='colorblind R-G', pnum=(3, 4, 12))
>>> ut.show_if_requested()










	
vtool.convert_degrees(value)

	Helper function to convert the GPS coordinates stored in the EXIF to degress in float format

References

http://en.wikipedia.org/wiki/Geographic_coordinate_conversion






	
vtool.convert_image_list_colorspace(image_list, colorspace, src_colorspace='BGR')

	converts a list of images from <src_colorspace> to <colorspace>






	
vtool.convert_kptsZ_to_kpts(kpts_Z)

	Convert keypoints in Z format to invV format






	
vtool.cos_sift(hist1, hist2)

	cos dist


	CommandLine:

	python -m vtool.distance –test-cos_sift





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1, hist2 = testdata_hist()
>>> l2_dist = cos_sift(hist1, hist2)










	
vtool.cosine_dist(hist1, hist2)

	




	
vtool.crop_out_imgfill(img, fillval=None, thresh=0, channel=None)

	Crops image to remove fillval


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	fillval (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	thresh (int [https://docs.python.org/3/library/functions.html#int]) – (default = 0)






	Returns

	cropped_img



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –exec-crop_out_imgfill





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img = vt.get_stripe_patch()
>>> img = (img * 255).astype(np.uint8)
>>> print(img)
>>> img = cv2.cvtColor(img, cv2.COLOR_GRAY2RGB)
>>> fillval = np.array([25, 25, 25])
>>> thresh = 0
>>> cropped_img = crop_out_imgfill(img, fillval, thresh)
>>> cropped_img2 = cv2.cvtColor(cropped_img, cv2.COLOR_RGB2GRAY)
>>> result = ('cropped_img2 = \n%s' % (str(cropped_img2),))
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img = vt.get_stripe_patch()
>>> img = (img * 255).astype(np.uint8)
>>> print(img)
>>> fillval = 25
>>> thresh = 0
>>> cropped_img = crop_out_imgfill(img, fillval, thresh)
>>> result = ('cropped_img = \n%s' % (str(cropped_img),))
>>> print(result)










	
vtool.csum(x)

	




	
vtool.custom_sympy_attrs(mat)

	




	
vtool.cvt_BGR2L(imgBGR)

	




	
vtool.cvt_BGR2RGB(imgBGR)

	




	
vtool.cvt_bbox_xywh_to_pt1pt2(xywh, sx=1.0, sy=1.0, round_=True)

	Converts bbox to thumb format with a scale factor






	
vtool.cyclic_distance(arr1, arr2, modulo, out=None)

	returns an unsigned distance


	Parameters

	
	arr1 (ndarray) – 


	arr2 (ndarray) – 


	modulo (float [https://docs.python.org/3/library/functions.html#float] or int [https://docs.python.org/3/library/functions.html#int]) – 


	out (ndarray) – (default = None)






	Returns

	arr_dist



	Return type

	ndarray






	CommandLine:

	python -m vtool.distance cyclic_distance





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> out = None
>>> modulo = 8
>>> offset = 0  # doesnt matter what offset is
>>> arr1 = np.hstack([np.arange(offset, modulo + offset), np.nan])
>>> arr2 = arr1[:, None]
>>> arr_dist = cyclic_distance(arr1, arr2, modulo, out)
>>> result = ('arr_dist =\n%s' % (ub.repr2(arr_dist),))










	
vtool.decompose_Z_to_RV_mats2x2(Z_mats2x2)

	A, B, C = [0.016682, 0.001693, 0.014927]
# A, B, C = [0.010141, -1.1e-05, 0.02863]
Z = np.array([[A, B], [B, C]])

A, B, C = 0.010141, -1.1e-05, 0.02863


	Ignore:

	>>> # Working on figuring relationship between us and VGG
>>> A, B, _, C = Z_mats2x2[0].ravel()
>>> X, Y = 0, 0
>>> theta = np.linspace(0, np.pi * 2)
>>> circle_xy = np.vstack([np.cos(theta), np.sin(theta)])
>>> invV = invV_mats[0, 0:2, 0:2]
>>> x, y = invV.dot(circle_xy)
>>> V = np.linalg.inv(invV)
>>> E = V.T.dot(V)
>>> [[A, B], [_, C]] = E
>>> [[A_, B_], [_, C_]] = E
>>> print(A*(x-X) ** 2 + 2*B*(x-X)*(y-Y) + C*(y-Y) ** 2)
>>>
>>> Z_mats2x2 = np.array([
>>>     [[ .016682, .001693],
>>>     [ .001693, .014927]],
>>>     [[ .01662, .001693],
>>>     [ .001693, .014927]],
>>>     [[ .016682, .00193],
>>>     [ .00193, .01492]],
>>>     ])
>>>
>>> import scipy.linalg
>>> %timeit np.array([scipy.linalg.sqrtm(Z) for Z in Z_mats2x2])
>>> %timeit decompose_Z_to_VR_mats2x2(Z_mats2x2)














	
vtool.decompose_Z_to_V_2x2(Z_2x2)

	




	
vtool.decompose_Z_to_invV_2x2(Z_2x2)

	




	
vtool.decompose_Z_to_invV_mats2x2(Z_mats2x2)

	




	
vtool.demodata_match(cfgdict={}, apply=True, use_cache=True, recompute=False)

	




	
vtool.det_distance(det1, det2)

	Returns how far off determinants are from one another

Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> rng = np.random.RandomState(53)
>>> det1 = rng.rand(5)
>>> det2 = rng.rand(5)
>>> scaledist = det_distance(det1, det2)
>>> result = ub.repr2(scaledist, precision=2, threshold=2)










	
vtool.det_ltri(ltri)

	Lower triangular determinant






	
vtool.detect_opencv_keypoints()

	




	
vtool.distance_to_lineseg(p, e1, e2)

	




	
vtool.dot_ltri(ltri1, ltri2)

	Lower triangular dot product






	
vtool.draw_border(img_in, color=(0, 128, 255), thickness=2, out=None)

	
	Parameters

	
	img_in (ndarray[uint8_t, ndim=2]) – image data


	color (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – in bgr


	thickness (int [https://docs.python.org/3/library/functions.html#int]) – 


	out (None [https://docs.python.org/3/library/constants.html#None]) – 









	CommandLine:

	python -m vtool.geometry –test-draw_border –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import vtool as vt
>>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> color = (0, 128, 255)
>>> thickness = 20
>>> out = None
>>> # xdoctest: +REQUIRES(module:plottool)
>>> img = draw_border(img_in, color, thickness, out)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img)
>>> pt.show_if_requested()










	
vtool.draw_kp_ori_steps()

	Shows steps in orientation estimation


	CommandLine:

	python -m vtool.patch –test-draw_kp_ori_steps –show –fname=zebra.png –fx=121
python -m vtool.patch –test-draw_kp_ori_steps –show –interact
python -m vtool.patch –test-draw_kp_ori_steps –save ~/latex/crall-candidacy-2015/figures/test_fint_kp_direction.jpg –dpath figures ‘–caption=visualization of the steps in the computation of the dominant gradient orientations.’ –figsize=14,9 –dpi=160 –height=2.65  –left=.04 –right=.96 –top=.95 –bottom=.05 –wspace=.1 –hspace=.1

python -m vtool.patch –test-draw_kp_ori_steps –dpath ~/latex/crall-candidacy-2015/ –save figures/draw_kp_ori_steps.jpg  –figsize=14,9 –dpi=180 –height=2.65 –left=.04 –right=.96 –top=.95 –bottom=.05 –wspace=.1 –hspace=.1 –diskshow

python -m vtool.patch –test-draw_kp_ori_steps –dpath ~/latex/crall-candidacy-2015/ –save figures/draw_kp_ori_steps.jpg  –figsize=14,9 –dpi=180  –djust=.04,.05,.1 –diskshow –fname=zebra.png –fx=121





Example

>>> # DISABLE_DOCTEST
>>> import wbia.plottool as pt
>>> from vtool.patch import *  # NOQA
>>> draw_kp_ori_steps()
>>> pt.show_if_requested()










	
vtool.draw_precision_recall_curve(recall_domain, p_interp, title_pref=None, fnum=1, pnum=None, color=None)

	




	
vtool.draw_roc_curve(fpr, tpr, fnum=None, pnum=None, marker='', target_tpr=None, target_fpr=None, thresholds=None, color=None, name=None, label=None, show_operating_point=False)

	
	Parameters

	
	fpr – 


	tpr – 


	fnum (int [https://docs.python.org/3/library/functions.html#int]) – figure number(default = None)


	pnum (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – plot number(default = None)


	marker (str [https://docs.python.org/3/library/stdtypes.html#str]) – (default = ‘-x’)


	target_tpr (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	target_fpr (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	thresholds (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	color (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	show_operating_point (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)









	CommandLine:

	python -m vtool.confusion –exec-draw_roc_curve –show –lightbg





Example

>>> # DISABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> confusions = ConfusionMetrics().fit(scores, labels)
>>> fpr = confusions.fpr
>>> tpr = confusions.tpr
>>> thresholds = confusions.thresholds
>>> fnum = None
>>> pnum = None
>>> marker = 'x'
>>> target_tpr = .85
>>> target_fpr = None
>>> color = None
>>> show_operating_point = True
>>> draw_roc_curve(fpr, tpr, fnum, pnum, marker, target_tpr, target_fpr,
>>>   thresholds, color, show_operating_point)
>>> ut.show_if_requested()










	
vtool.draw_text(img, text, org, textcolor_rgb=[0, 0, 0], fontScale=1, thickness=2, fontFace=0, lineType=16, bottomLeftOrigin=False)

	
	CommandLine:

	python -m vtool.image –test-draw_text:0 –show
python -m vtool.image –test-draw_text:1 –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> font_names = sorted([key for key in cv2.__dict__.keys() if key.startswith('FONT_H')])
>>> text = 'opencv'
>>> img = np.zeros((400, 1024), dtype=np.uint8)
>>> thickness = 2
>>> fontScale = 1.0
>>> lineType = 4
>>> lineType = 8
>>> lineType = cv2.CV_AA
>>> for count, font_name in enumerate(font_names, start=1):
>>>     print(font_name)
>>>     fontFace = cv2.__dict__[font_name]
>>>     org = (10, count * 45)
>>>     text = 'opencv - ' + font_name
>>>     vt.draw_text(img, text, org,
...                  fontFace=fontFace, textcolor_rgb=[255, 255, 255],
...                  fontScale=fontScale, thickness=thickness)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img)
>>> ut.show_if_requested()





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> font_names = sorted([key for key in cv2.__dict__.keys() if key.startswith('FONT_H')])
>>> text = 'opencv'
>>> img = np.zeros((400, 1024, 3), dtype=np.uint8)
>>> img[:200, :512, 0] = 255
>>> img[200:, 512:, 2] = 255
>>> thickness = 2
>>> fontScale = 1.0
>>> lineType = 4
>>> lineType = 8
>>> lineType = cv2.CV_AA
>>> for count, font_name in enumerate(font_names, start=1):
>>>     print(font_name)
>>>     fontFace = cv2.__dict__[font_name]
>>>     org = (10, count * 45)
>>>     text = 'opencv - ' + font_name
>>>     vt.draw_text(img, text, org,
...                  fontFace=fontFace, textcolor_rgb=[255, 255, 255],
...                  fontScale=fontScale, thickness=thickness)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img)
>>> ut.show_if_requested()





where each of the font IDs can be combined with FONT_ITALIC to get the slanted letters.






	
vtool.draw_verts(img_in, verts, color=(0, 128, 255), thickness=2, out=None)

	
	Parameters

	
	img_in – 


	verts – 


	color (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	thickness (int [https://docs.python.org/3/library/functions.html#int]) – 






	Returns

	img -  image data



	Return type

	ndarray[uint8_t, ndim=2]






	CommandLine:

	python -m vtool.geometry –test-draw_verts –show
python -m vtool.geometry –test-draw_verts:0 –show
python -m vtool.geometry –test-draw_verts:1 –show





References

http://docs.opencv.org/modules/core/doc/drawing_functions.html#line

Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> # build test data
>>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> verts = ((10, 10), (10, 100), (100, 100), (100, 10))
>>> color = (0, 128, 255)
>>> thickness = 2
>>> # execute function
>>> out = None
>>> img = draw_verts(img_in, verts, color, thickness, out)
>>> assert img_in is not img
>>> assert out is not img
>>> assert out is not img_in
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> pt.imshow(img)
>>> pt.show_if_requested()





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> # build test data
>>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> verts = ((10, 10), (10, 100), (100, 100), (100, 10))
>>> color = (0, 128, 255)
>>> thickness = 2
>>> out = img_in
>>> # execute function
>>> img = draw_verts(img_in, verts, color, thickness, out)
>>> assert img_in is img, 'should be in place'
>>> assert out is img, 'should be in place'
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> pt.imshow(img)
>>> pt.show_if_requested()





out = img_in = np.zeros((500, 500, 3), dtype=np.uint8)






	
vtool.dummy_img(w, h, intensity=200)

	Creates a demodata test image






	
vtool.dummy_seed(seed=None)

	




	
vtool.embed_channels(img, input_channels=(0, ), nchannels=3, fill=0)

	
	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	input_channels (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0,))


	nchannels (int [https://docs.python.org/3/library/functions.html#int]) – (default = 3)









	CommandLine:

	python -m vtool.image embed_channels –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # Embed a (N,M,2) image into an (N,M,3) image
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath).T[1:3].T
>>> input_channels = (1, 2)
>>> nchannels = 3
>>> newimg = embed_channels(img, input_channels, nchannels)
>>> assert newimg.shape[-1] == 3
>>> assert np.all(newimg[:, :, input_channels] == img)










	
vtool.embed_in_square_image(img, target_size, img_origin=(0.5, 0.5), target_origin=(0.5, 0.5))

	Embeds an image in the center of an empty image


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	target_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	offset (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – position of






	Returns

	img_sqare



	Return type

	ndarray






	CommandLine:

	python -m vtool.image embed_in_square_image –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> target_size = tuple(np.array(vt.get_size(img)) * 3)
>>> img_origin = (.5, .5)
>>> target_origin = (.5, .5)
>>> img_square = embed_in_square_image(img, target_size, img_origin, target_origin)
>>> assert img_square.sum() == img.sum()
>>> assert vt.get_size(img_square) == target_size
>>> img_origin = (0, 0)
>>> target_origin = (0, 0)
>>> img_square2 = embed_in_square_image(img, target_size, img_origin, target_origin)
>>> assert img_square.sum() == img.sum()
>>> assert vt.get_size(img_square) == target_size
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img_square, pnum=(1, 2, 1))
>>> pt.imshow(img_square2, pnum=(1, 2, 2))
>>> ut.show_if_requested()










	
vtool.emd(hist1, hist2, cost_matrix='sift')

	earth mover’s distance by robjects(lpSovle::lp.transport)
require: lpsolve55-5.5.0.9.win32-py2.7.exe


	CommandLine:

	python -m vtool.distance –test-emd





Example

>>> # DISABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> hist1, hist2 = testdata_hist()
>>> emd_dists = emd(hist1, hist2)
>>> result = ub.repr2(emd_dists, precision=2)










	
vtool.empty_assign()

	




	
vtool.empty_neighbors(num_vecs=0, K=0)

	




	
vtool.ensure_3channel(patch)

	DEPRICATE IN FAVOR OF atleast_3channels?

Ensures that there are 3 channels in the image


	Parameters

	patch (ndarray[N, M, ..]) – the image



	Returns

	[N, M, 3]



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –exec-ensure_3channel –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> patch1 = vt.imread(ut.grab_test_imgpath('astro.png'))[0:512, 0:500, :]
>>> patch2 = vt.imread(ut.grab_test_imgpath('ada.jpg'))[:, :, 0:1]
>>> patch3 = vt.imread(ut.grab_test_imgpath('jeff.png'))[0:390, 0:400, 0]
>>> res1 = ensure_3channel(patch1)
>>> res2 = ensure_3channel(patch2)
>>> res3 = ensure_3channel(patch3)
>>> assert res1.shape[0:2] == patch1.shape[0:2], 'failed test1'
>>> assert res2.shape[0:2] == patch2.shape[0:2], 'failed test2'
>>> assert res3.shape[0:2] == patch3.shape[0:2], 'failed test3'
>>> assert res1.shape[-1] == 3
>>> assert res2.shape[-1] == 3
>>> assert res3.shape[-1] == 3










	
vtool.ensure_4channel(img)

	




	
vtool.ensure_alpha_channel(img, alpha=1.0)

	




	
vtool.ensure_grayscale(img, colorspace_hint='BGR')

	




	
vtool.ensure_metadata_dlen_sqrd(annot)

	




	
vtool.ensure_metadata_feats(annot, cfgdict={})

	Adds feature evaluation keys to a lazy dictionary


	Parameters

	
	annot (utool.LazyDict) – 


	suffix (str [https://docs.python.org/3/library/stdtypes.html#str]) – (default = ‘’)


	cfgdict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – (default = {})









	CommandLine:

	python -m vtool.matching –exec-ensure_metadata_feats





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.matching import *  # NOQA
>>> rchip_fpath = ut.grab_test_imgpath('easy1.png')
>>> annot = ut.LazyDict({'rchip_fpath': rchip_fpath})
>>> cfgdict = {}
>>> ensure_metadata_feats(annot, cfgdict)
>>> assert len(annot._stored_results) == 1
>>> annot['kpts']
>>> assert len(annot._stored_results) >= 4
>>> annot['vecs']
>>> assert len(annot._stored_results) >= 5










	
vtool.ensure_metadata_flann(annot, cfgdict)

	setup lazy flann evaluation






	
vtool.ensure_metadata_normxy(annot, cfgdict={})

	




	
vtool.ensure_metadata_vsone(annot1, annot2, cfgdict={})

	




	
vtool.ensure_monotone_decreasing(arr_, fromleft=True, fromright=True)

	
	Parameters

	arr (ndarray) – 



	Returns

	arr



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –test-ensure_monotone_decreasing –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> size_ = 100
>>> domain = np.arange(size_)
>>> arr_ = np.sin(np.pi * (domain / 100) ) + (rng.rand(len(domain)) - .5) * .1
>>> arr = ensure_monotone_decreasing(arr_, fromright=True, fromleft=True)
>>> result = str(arr)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(2, 1, 1), title='before', equal_aspect=False)
>>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(2, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
>>> ut.show_if_requested()










	
vtool.ensure_monotone_increasing(arr_, fromright=True, fromleft=True, newmode=True)

	
	Parameters

	arr (ndarray) – 



	Returns

	arr



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –test-ensure_monotone_increasing –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> size_ = 100
>>> domain = np.arange(size_)
>>> offset = float(ub.argval('--offset', default=2.3))
>>> arr_ = np.sin(np.pi * (domain / 100) - offset) + (rng.rand(len(domain)) - .5) * .1
>>> arr = ensure_monotone_increasing(arr_, fromleft=False, fromright=True)
>>> result = str(arr)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(2, 1, 1), title='before', equal_aspect=False)
>>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(2, 1, 2), title='after monotonization (increasing)', equal_aspect=False)
>>> ut.show_if_requested()










	
vtool.ensure_monotone_strictly_decreasing(arr_, left_endpoint=None, right_endpoint=None)

	
	Parameters

	
	arr (ndarray) – 


	left_endpoint (None [https://docs.python.org/3/library/constants.html#None]) – 


	right_endpoint (None [https://docs.python.org/3/library/constants.html#None]) – 






	Returns

	arr



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –test-ensure_monotone_strictly_decreasing –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> import vtool as vt
>>> domain = np.arange(100)
>>> rng = np.random.RandomState(0)
>>> arr_ = np.sin(np.pi * (domain / 75) + 1.3) + (rng.rand(len(domain)) - .5) * .05 + 1.0
>>> #arr_ = vt.demodata.testdata_nonmonotonic()
>>> #domain = np.arange(len(arr_))
>>> left_endpoint = 2.5
>>> right_endpoint = 0.25
>>> arr = ensure_monotone_strictly_decreasing(arr_, left_endpoint, right_endpoint)
>>> result = str(arr)
>>> print(result)
>>> assert strictly_decreasing(arr), 'ensure strict monotonic failed'
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(3, 1, 1), title='before', equal_aspect=False)
>>> arr2 = ensure_monotone_decreasing(arr_)
>>> pt.plot2(domain, arr, 'b-', fnum=1, pnum=(3, 1, 2), equal_aspect=False)
>>> pt.plot2(domain, arr2, 'r-', fnum=1, pnum=(3, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
>>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(3, 1, 3), title='after monotonization (strictly decreasing)', equal_aspect=False)
>>> ut.show_if_requested()










	
vtool.ensure_monotone_strictly_increasing(arr_, left_endpoint=None, right_endpoint=None, zerohack=False, onehack=False, newmode=True)

	
	Parameters

	
	arr (ndarray) – sequence to monotonize


	zerohack (bool [https://docs.python.org/3/library/functions.html#bool]) – default False, if True sets the first element to be zero and linearlly interpolates to the first nonzero item


	onehack (bool [https://docs.python.org/3/library/functions.html#bool]) – default False, if True one will not be in the resulting array (replaced with number very close to one)








References

http://mathoverflow.net/questions/17464/making-a-non-monotone-function-monotone
http://stackoverflow.com/questions/28563711/make-a-numpy-array-monotonic-without-a-python-loop
https://en.wikipedia.org/wiki/Isotonic_regression
http://scikit-learn.org/stable/auto_examples/plot_isotonic_regression.html


	CommandLine:

	python -m vtool.util_math –test-ensure_monotone_strictly_increasing –show
python -m vtool.util_math –test-ensure_monotone_strictly_increasing –show –offset=0





Example

>>> # ENABLE_DOCTEST
>>> from vtool.util_math import *   # NOQA
>>> import numpy as np
>>> arr_ = np.array([0.4, 0.4, 0.4, 0.5, 0.6, 0.6, 0.6, 0.7, 0.9, 0.9, 0.91, 0.92, 1.0, 1.0])
>>> arr = ensure_monotone_strictly_increasing(arr_)
>>> assert strictly_increasing(arr), 'ensure strict monotonic failed1'





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> import vtool as vt
>>> left_endpoint = None
>>> rng = np.random.RandomState(0)
>>> right_endpoint = None
>>> domain = np.arange(100)
>>> offset = ut.get_argval('--offset', type_=float, default=2.3)
>>> arr_ = np.sin(np.pi * (domain / 100) - offset) + (rng.rand(len(domain)) - .5) * .1 + 1.2
>>> #arr_ = vt.demodata.testdata_nonmonotonic()
>>> #domain = np.arange(len(arr_))
>>> arr = ensure_monotone_strictly_increasing(arr_, left_endpoint, right_endpoint)
>>> result = str(arr)
>>> print(result)
>>> print('arr = %r' % (arr,))
>>> print('arr = %r' % (np.diff(arr),))
>>> assert non_decreasing(arr), 'ensure nondecreasing failed2'
>>> assert strictly_increasing(arr), 'ensure strict monotonic failed2'
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(3, 1, 1), title='before', equal_aspect=False)
>>> arr2 = ensure_monotone_increasing(arr_)
>>> pt.plot2(domain, arr, 'b-', fnum=1, pnum=(3, 1, 2), equal_aspect=False)
>>> pt.plot2(domain, arr2, 'r-', fnum=1, pnum=(3, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
>>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(3, 1, 3), title='after monotonization (strictly decreasing)', equal_aspect=False)
>>> ut.show_if_requested()










	
vtool.ensure_rng(seed=None)

	Returns a numpy random number generator given a seed.






	
vtool.ensure_shape(arr, dimshape)

	TODO: Submit as a PR to numpy?

Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> ensure_shape(np.array([[1, 2]]), (None, 2))
>>> ensure_shape(np.array([]), (None, 2))










	
vtool.ensure_shape(arr, dimshape)

	TODO: Submit as a PR to numpy?

Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> ensure_shape(np.array([[1, 2]]), (None, 2))
>>> ensure_shape(np.array([]), (None, 2))










	
vtool.estimate_pdf(data, gridsize=1024, adjust=1)

	
	References;

	http://statsmodels.sourceforge.net/devel/generated/statsmodels.nonparametric.kde.KDEUnivariate.html
https://jakevdp.github.io/blog/2013/12/01/kernel-density-estimation/






	Parameters

	
	data (ndarray) – 1 dimensional data of float64


	gridsize (int [https://docs.python.org/3/library/functions.html#int]) – domain size


	adjust (int [https://docs.python.org/3/library/functions.html#int]) – smoothing factor






	Returns

	data_pdf



	Return type

	ndarray





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.score_normalization import *  # NOQA
>>> import vtool as vt
>>> rng = np.random.RandomState(0)
>>> data = rng.randn(1000)
>>> data_pdf = vt.estimate_pdf(data)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot(data_pdf.support[:-1], np.diff(data_pdf.cdf))
>>> ut.show_if_requested()










	
vtool.estimate_refined_transform(kpts1, kpts2, fm, aff_inliers, refine_method='homog')

	estimates final transformation using normalized affine inliers

References

http://docs.opencv.org/2.4/modules/calib3d/doc/camera_calibration_and_3d_reconstruction.html






	
vtool.evalprint(str_, globals_=None, locals_=None, simplify=False)

	




	
vtool.example_binary()

	




	
vtool.expand_kpts(kpts, scales)

	




	
vtool.expand_scales(kpts, nScales, low, high)

	




	
vtool.expand_subscales(kpts, subscale_list)

	




	
vtool.extent_from_bbox(bbox)

	
	Parameters

	bbox (ndarray) – tl_x, tl_y, w, h



	Returns

	tl_x, br_x, tl_y, br_y



	Return type

	extent (ndarray)






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/geometry.py extent_from_bbox





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import ubelt as ub
>>> bbox = [0, 0, 10, 10]
>>> extent = extent_from_bbox(bbox)
>>> result = ('extent = %s' % (ub.repr2(extent, nl=0),))
>>> print(result)
extent = [0, 10, 0, 10]










	
vtool.extent_from_verts(verts)

	




	
vtool.extract_chip_from_gpath(gfpath, bbox, theta, new_size, interpolation=4)

	




	
vtool.extract_chip_from_gpath_into_square(args)

	




	
vtool.extract_chip_from_img(imgBGR, bbox, theta, new_size, interpolation=4)

	Crops chip from image ; Rotates and scales;

ibs.show_annot_image(aid)[0].pt_save_and_view()


	Parameters

	
	gfpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – 


	bbox (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – xywh


	theta (float [https://docs.python.org/3/library/functions.html#float]) – 


	new_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – wy






	Returns

	chipBGR



	Return type

	ndarray






	CommandLine:

	python -m vtool.chip –test-extract_chip_from_img
python -m vtool.chip –test-extract_chip_from_img –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.chip import *  # NOQA
>>> # build test data
>>> imgBGR = gtool.imread(ut.grab_test_imgpath('carl.jpg'))
>>> bbox = (100, 3, 100, 100)
>>> theta = 0.0
>>> new_size = (58, 34)
>>> # execute function
>>> chipBGR = extract_chip_from_img(imgBGR, bbox, theta, new_size)
>>> # verify results
>>> assert chipBGR.shape[0:2] == new_size[::-1], 'did not resize correctly'
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(chipBGR)
>>> pt.show_if_requested()










	
vtool.extract_chip_into_square(imgBGR, bbox, theta, target_size)

	




	
vtool.extract_feature_from_patch(patch)

	




	
vtool.extract_features(img_or_fpath, feat_type='hesaff+sift', **kwargs)

	calls pyhesaff’s main driver function for detecting hessian affine keypoints.
extra parameters can be passed to the hessian affine detector by using
kwargs.


	Parameters

	
	img_or_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – image file path on disk


	use_adaptive_scale (bool [https://docs.python.org/3/library/functions.html#bool]) – 


	nogravity_hack (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	(kpts, vecs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.features –test-extract_features
python -m vtool.features –test-extract_features –show





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.features import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img_fpath = ut.grab_test_imgpath(ut.get_argval('--fname', default='lena.png'))
>>> imgBGR = vt.imread(img_fpath)
>>> feat_type = ub.argval('--feat_type', default='hesaff+sift')
>>> import pyhesaff
>>> kwargs = ut.parse_dict_from_argv(pyhesaff.get_hesaff_default_params())
>>> # execute function
>>> #(kpts, vecs) = extract_features(img_fpath)
>>> (kpts, vecs) = extract_features(imgBGR, feat_type, **kwargs)
>>> # verify results
>>> result = str((kpts, vecs))
>>> print(result)
>>> # Show keypoints
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> #pt.figure(fnum=1, doclf=True, docla=True)
>>> #pt.imshow(imgBGR)
>>> #pt.draw_kpts2(kpts, ori=True)
>>> pt.interact_keypoints.ishow_keypoints(imgBGR, kpts, vecs, ori=True, ell_alpha=.4, color='distinct')
>>> pt.show_if_requested()










	
vtool.extrema_neighbors(extrema_list, nBins)

	




	
vtool.filterflags_valid_images(gpaths, valid_formats=None, invalid_formats=None, verbose=True)

	Flags images with a format that disagrees with its extension


	Parameters

	
	gpaths (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of image paths


	valid_formats (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	invalid_formats (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)


	verbose (bool [https://docs.python.org/3/library/functions.html#bool]) – verbosity flag(default = True)






	Returns

	isvalid_flags



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.image filterflags_valid_images –show





Notes

An MPO (Multi Picture Object) file is a stereoscopic image and contains
two JPG images side-by-side, and allows them to be viewed as a single
3D image.

Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> gpaths = [ut.grab_test_imgpath('carl.jpg'),
>>>           ut.grab_test_imgpath('astro.png')]
>>> flags = filterflags_valid_images(gpaths)
>>> assert all(flags)










	
vtool.find_best_undirected_edge_indexes(directed_edges, score_arr=None)

	
	Parameters

	
	directed_edges (ndarray[ndims=2]) – 


	score_arr (ndarray) – 






	Returns

	unique_edge_xs



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.other –test-find_best_undirected_edge_indexes





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
>>> score_arr = np.array([1, 1, 1, 1, 1, 1, 2])
>>> unique_edge_xs = find_best_undirected_edge_indexes(directed_edges, score_arr)
>>> result = str(unique_edge_xs)
>>> print(result)
[0 3 4 6]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
>>> score_arr = None
>>> unique_edge_xs = find_best_undirected_edge_indexes(directed_edges, score_arr)
>>> result = str(unique_edge_xs)
>>> print(result)
[0 2 3 4]










	
vtool.find_clip_range(tp_support, tn_support, clip_factor=2.6180339887499997, reverse=None)

	TODO: generalize to arbitrary domains (not just 0->inf)

Finds score to clip true positives past. This is useful when the highest
true positive scores can be much larger than the highest true negative
score.


	Parameters

	
	tp_support (ndarray) – 


	tn_support (ndarray) – 


	clip_factor (float [https://docs.python.org/3/library/functions.html#float]) – factor of the true negative domain to search for true positives






	Returns

	min_score, max_score



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-find_clip_range





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> tp_support = np.array([100, 200, 50000])
>>> tn_support = np.array([10, 30, 110])
>>> clip_factor = ut.PHI + 1
>>> min_score, max_score = find_clip_range(tp_support, tn_support,  clip_factor)
>>> result = '%.4f, %.4f' % ((min_score, max_score))
>>> print(result)
10.0000, 287.9837










	
vtool.find_dominant_kp_orientations(imgBGR, kp, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=False)

	References

http://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf
page 219

http://www.cs.berkeley.edu/~malik/cs294/lowe-ijcv04.pdf
page 13.

Lowe uses a 36-bin histogram of edge orientations weigted by a gaussian
distance to the center and gradient magintude. He finds all peaks within
80% of the global maximum. Then he fine tunes the orientation using a
3-binned parabolic fit. Multiple orientations (and hence multiple
keypoints) can be returned, but empirically only about 15% will have
these and they do tend to be important.


	Returns

	ori_offset - offset of current orientation to dominant orientation



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.patch –test-find_dominant_kp_orientations





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> np.random.seed(0)
>>> #imgBGR = get_test_patch('cross', jitter=False)
>>> img_fpath = ut.grab_test_imgpath('star.png')
>>> imgBGR = vt.imread(img_fpath)
>>> kpts, vecs = vt.extract_features(img_fpath)
>>> assert len(kpts) == 1
>>> kp = kpts[0]
>>> print('kp = \n' + (vt.kp_cpp_infostr(kp)))
>>> bins = 36
>>> maxima_thresh = .8
>>> # execute function
>>> new_oris = find_dominant_kp_orientations(imgBGR, kp, bins,
>>>                                          maxima_thresh,
>>>                                          DEBUG_ROTINVAR=True)
>>> # verify results
>>> result = 'new_oris = %r' % (new_oris,)










	
vtool.find_duplicate_items(item_arr)

	
	Parameters

	item_arr – 



	Returns

	duplicate_items



	Return type

	?








	CommandLine:

	python -m vtool.clustering2 –test-find_duplicate_items





References

http://stackoverflow.com/questions/21888406/getting-the-indexes-to-the-duplicate-columns-of-a-numpy-array

Example

>>> # DISABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> np.random.seed(0)
>>> item_arr = np.random.randint(100, size=30)
>>> duplicate_items = find_duplicate_items(item_arr)
>>> assert duplicate_items == list(six.iterkeys(ut.find_duplicate_items(item_arr)))
>>> result = str(duplicate_items)
>>> print(result)
[9, 67, 87, 88]










	
vtool.find_elbow_point(curve)

	Finds the on the curve point furthest from the line defined by the
endpoints of the curve.


	Parameters

	curve (ndarray) – a monotonic curve



	Returns

	tradeoff_idx - this is an elbow point in the curve



	Return type

	int [https://docs.python.org/3/library/functions.html#int]





References

http://stackoverflow.com/questions/2018178/trade-off-point-on-curve


	CommandLine:

	python -m vtool.other find_elbow_point –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> curve = np.exp(np.linspace(0, 10, 100))
>>> tradeoff_idx = find_elbow_point(curve)
>>> result = ('tradeoff_idx = %s' % (ub.repr2(tradeoff_idx),))
>>> print(result)
>>> assert tradeoff_idx == 76
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> point = [tradeoff_idx, curve[tradeoff_idx]]
>>> segment = np.array([[0, len(curve) - 1], [curve[0], curve[-1]]])
>>> e1, e2 = segment.T
>>> dist_point = vt.closest_point_on_line_segment(point, e1, e2)
>>> dist_line = np.array([dist_point, point]).T
>>> pt.plot(curve, 'r', label='curve')
>>> pt.plot(point[0], point[1], 'go', markersize=10, label='tradeoff point')
>>> pt.plot(dist_line[0], dist_line[1], '-xb')
>>> pt.plot(segment[0], segment[1], '-xb')
>>> pt.legend()
>>> ut.show_if_requested()










	
vtool.find_first_true_indices(flags_list)

	TODO: move to vtool

returns a list of indexes where the index is the first True position
in the corresponding sublist or None if it does not exist

in other words: for each row finds the smallest True column number or None


	Parameters

	flags_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of lists of booleans






	CommandLine:

	python -m utool.util_list –test-find_first_true_indices





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> flags_list = [[True, False, True],
...               [False, False, False],
...               [False, True, True],
...               [False, False, True]]
>>> # execute function
>>> index_list = find_first_true_indices(flags_list)
>>> # verify results
>>> result = str(index_list)
>>> print(result)
[0, None, 1, 2]










	
vtool.find_k_true_indicies(flags_list, k)

	Uses output of either this function or find_first_true_indices
to find the next index of true flags


	Parameters

	flags_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of lists of booleans






	CommandLine:

	python -m utool.util_list –test-find_next_true_indices





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> flags_list = [[False, False, True],
...               [False, False, False],
...               [False, True, True],
...               [True, True, True]]
>>> k = 2
>>> indices = find_k_true_indicies(flags_list, k)
>>> result = str(indices)
>>> print(result)
[array([2]), None, array([1, 2]), array([0, 1])]










	
vtool.find_kpts_direction(imgBGR, kpts, DEBUG_ROTINVAR=False)

	
	Parameters

	
	imgBGR (ndarray[uint8_t, ndim=2]) – image data in opencv format (blue, green, red)


	kpts (ndarray[float32_t, ndim=2]) – keypoints






	Returns

	kpts -  keypoints



	Return type

	ndarray[float32_t, ndim=2]






	CommandLine:

	python -m vtool.patch –test-find_kpts_direction










	
vtool.find_maxima(y_list)

	




	
vtool.find_maxima_with_neighbors(scalar_list)

	




	
vtool.find_next_true_indices(flags_list, offset_list)

	Uses output of either this function or find_first_true_indices
to find the next index of true flags


	Parameters

	flags_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of lists of booleans






	CommandLine:

	python -m utool.util_list –test-find_next_true_indices





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> flags_list = [[True, False, True],
...               [False, False, False],
...               [False, True, True],
...               [False, False, True]]
>>> offset_list = find_first_true_indices(flags_list)
>>> # execute function
>>> index_list = find_next_true_indices(flags_list, offset_list)
>>> # verify results
>>> result = str(index_list)
>>> print(result)
[2, None, 2, None]










	
vtool.find_patch_dominant_orientations(patch, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=False)

	helper






	
vtool.find_pixel_value_index(img, pixel)

	
	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	pixel (ndarray or scalar) – 









	CommandLine:

	python -m vtool.util_math –test-find_pixel_value_index





References

http://stackoverflow.com/questions/21407815/get-column-row-index-from-numpy-array-that-meets-a-boolean-condition

Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> # build test data
>>> img = np.random.rand(10, 10, 3) + 1.0
>>> pixel = np.array([0, 0, 0])
>>> img[5, 5, :] = pixel
>>> img[2, 3, :] = pixel
>>> img[1, 1, :] = pixel
>>> img[0, 0, :] = pixel
>>> img[2, 0, :] = pixel
>>> # execute function
>>> result = find_pixel_value_index(img, pixel)
>>> # verify results
>>> print(result)
[[0 0]
 [1 1]
 [2 0]
 [2 3]
 [5 5]]










	
vtool.flag_intersection(arr1, arr2)

	Flags the rows in arr1 that contain items in arr2


	Returns

	flags where len(flags) == len(arr1)



	Return type

	ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr1 = np.array([0, 1, 2, 3, 4, 5])
>>> arr2 = np.array([2, 6, 4])
>>> flags = flag_intersection(arr1, arr2)
>>> assert len(flags) == len(arr1)
>>> result = ('flags = %s' % (ub.repr2(flags),))
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> arr1 = np.array([[0, 0], [0, 1], [0, 2], [0, 3], [0, 4], [0, 5]])
>>> arr2 = np.array([[0, 2], [0, 6], [0, 4], [3, 0]])
>>> arr1, arr2 = vt.structure_rows(arr1, arr2)
>>> flags = flag_intersection(arr1, arr2)
>>> assert len(flags) == len(arr1)
>>> result = ('flags = %s' % (ub.repr2(flags),))
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr1 = np.array([0, 1, 2, 3, 4, 5])
>>> arr2 = np.array([])
>>> flags = flag_intersection(arr1, arr2)
>>> assert len(flags) == len(arr1)
>>> flags = flag_intersection(np.array([]), np.array([2, 6, 4]))
>>> assert len(flags) == 0






	Ignore:

	>>> setup = ut.codeblock(
>>>     r'''
        import vtool as vt
        import numpy as np
        rng = np.random.RandomState(0)
        arr1 = rng.randint(0, 100, 100000).reshape(-1, 2)
        arr2 = rng.randint(0, 100, 1000).reshape(-1, 2)
        arr1_, arr2_ = vt.structure_rows(arr1, arr2)
        ''')
>>> stmt_list = ut.codeblock(
>>>     '''
        np.array([row in arr2_ for row in arr1_])
        np.logical_or.reduce([arr1_ == row_ for row_ in arr2_]).ravel()
        vt.iter_reduce_ufunc(np.logical_or, (arr1_ == row_ for row_ in arr2_)).ravel()
        ''').split('\n')
>>> out = ut.timeit_compare(stmt_list, setup=setup, iterations=3)














	
vtool.flag_sym_slow(fx1_to_fx2, fx2_to_fx1, K)

	Returns flags indicating if the matches in fx1_to_fx2 are reciprocal
with the matches in fx2_to_fx1.

Much slower version of flag_symmetric_matches, but more clear






	
vtool.flag_symmetric_matches(fx2_to_fx1, fx1_to_fx2, K=2)

	Returns flags indicating if the matches in fx2_to_fx1 are reciprocal
with the matches in fx1_to_fx2.

Example

>>> # ENABLE_DOCTEST
>>> from vtool.matching import *  # NOQA
>>> K = 2
>>> fx2_to_fx1 = np.array([[ 0,  1], # 0
>>>                        [ 1,  4], # 1
>>>                        [ 3,  4], # 2
>>>                        [ 2,  3]], dtype=np.int32) # 3
>>> fx1_to_fx2 = np.array([[ 0, 1], # 0
>>>                        [ 2, 1], # 1
>>>                        [ 0, 1], # 2
>>>                        [ 3, 1], # 3
>>>                        [ 0, 1]], dtype=np.int32) # 4
>>> fx2_to_flagsA = flag_symmetric_matches(fx2_to_fx1, fx1_to_fx2, K)
>>> fx2_to_flagsB = flag_sym_slow(fx2_to_fx1, fx1_to_fx2, K)
>>> assert np.all(fx2_to_flagsA == fx2_to_flagsB)
>>> result = ub.repr2(fx2_to_flagsB)
>>> print(result)










	
vtool.flann_augment(dpts, new_dpts, cache_dir, cfgstr, new_cfgstr, flann_params, use_cache=True, save=True)

	Example

>>> # DISABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> import vtool.demodata as demodata  # NOQA
>>> dpts = demodata.get_dummy_dpts(ut.get_nth_prime(10))
>>> new_dpts = demodata.get_dummy_dpts(ut.get_nth_prime(9))
>>> cache_dir = ut.get_app_resource_dir('vtool')
>>> cfgstr = '_testcfg'
>>> new_cfgstr = '_new_testcfg'
>>> flann_params = get_kdtree_flann_params()
>>> use_cache = False
>>> save = False










	
vtool.flann_cache(dpts, cache_dir='default', cfgstr='', flann_params={}, use_cache=True, save=True, use_params_hash=True, use_data_hash=True, appname='vtool', verbose=None)

	Tries to load a cached flann index before doing anything
from vtool.nn






	
vtool.flann_index_time_experiment()

	Shows a plot of how long it takes to build a flann index for a given number of KD-trees


	CommandLine:

	python -m vtool.nearest_neighbors –test-flann_index_time_experiment





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.nearest_neighbors import *  # NOQA
>>> result = flann_index_time_experiment()
>>> print(result)










	
vtool.flatten_invV_mats_to_kpts(invV_mats)

	flattens invV matrices into kpts format






	
vtool.flatten_scores(tp_scores, tn_scores, part_attrs=None)

	convinience helper to translate partitioned to unpartitioned data


	Parameters

	
	tp_scores (ndarray) – 


	tn_scores (ndarray) – 


	part_attrs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – (default = None)






	Returns

	(scores, labels, attrs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-flatten_scores





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> tp_scores = np.array([5, 6, 6, 7])
>>> tn_scores = np.array([1, 2, 2])
>>> part_attrs = {
...     1: {'qaid': [21, 24, 25, 26]},
...     0: {'qaid': [11, 14, 15]},
... }
>>> tup = flatten_scores(
... tp_scores, tn_scores, part_attrs)
>>> (X, y, attrs) = tup
>>> y = y.astype(np.int)
>>> resdict = ut.odict(zip(['X', 'y', 'attrs'], [X, y, attrs]))
>>> result = ub.repr2(resdict, nobraces=True, with_dtype=False,
>>>                      explicit=1, nl=1)
>>> print(result)
X=np.array([5, 6, 6, 7, 1, 2, 2]),
y=np.array([1, 1, 1, 1, 0, 0, 0]),
attrs='qaid': np.array([21, 24, 25, 26, 11, 14, 15]),










	
vtool.force_kpts_feasibility(kpts, xys_nonneg=False)

	




	
vtool.fromiter_nd(iter_, shape, dtype)

	Like np.fromiter but handles iterators that generated
n-dimensional arrays. Slightly faster than np.array.


Note

np.vstack(list_) is still faster than
vt.fromiter_nd(ut.iflatten(list_))




	Parameters

	
	iter_ (iter) – an iterable that generates homogenous ndarrays


	shape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – the expected output shape


	dtype (dtype) – the numpy datatype of the generated ndarrays









Note

The iterable must yeild a numpy array. It cannot yeild a Python list.




	CommandLine:

	python -m vtool.numpy_utils fromiter_nd





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> dtype = np.float
>>> total = 11
>>> rng = np.random.RandomState(0)
>>> iter_ = (rng.rand(5, 7, 3) for _ in range(total))
>>> shape = (total, 5, 7, 3)
>>> result = fromiter_nd(iter_, shape, dtype)
>>> assert result.shape == shape





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import utool as ut
>>> dtype = np.int
>>> qfxs = np.array([1, 2, 3])
>>> dfxs = np.array([4, 5, 6])
>>> iter_ = (np.array(x) for x in ut.product(qfxs, dfxs))
>>> total = len(qfxs) * len(dfxs)
>>> shape = (total, 2)
>>> result = fromiter_nd(iter_, shape, dtype)
>>> assert result.shape == shape






	Ignore:

	>>> dtype = np.uint8
>>> feat_dim = 128
>>> mu = 1000
>>> sigma = 500
>>> n_data = 1000
>>> rng = np.random.RandomState(42)
>>> n_feat_list = np.clip(rng.randn(n_data) * sigma + mu, 0, np.inf).astype(np.int)
>>> # Make a large list of vectors of various sizes
>>> print('Making random vectors')
>>> vecs_list = [(rng.rand(num, feat_dim) * 255).astype(dtype) for num in n_feat_list]
>>> mega_bytes = sum([x.nbytes for x in vecs_list]) / 2 ** 20
>>> print('mega_bytes = %r' % (mega_bytes,))
>>> import itertools as it
>>> import vtool as vt
>>> n_total = n_feat_list.sum()
>>> target1 = np.vstack(vecs_list)
>>> iter_ = it.chain.from_iterable(vecs_list)
>>> shape = (n_total, feat_dim)
>>> target2 = vt.fromiter_nd(it.chain.from_iterable(vecs_list), shape, dtype=dtype)
>>> assert np.all(target1 == target2)
>>>
>>> %timeit np.vstack(vecs_list)
>>> 20.4ms
>>> %timeit vt.fromiter_nd(it.chain.from_iterable(vecs_list), shape, dtype)
>>> 102ms
>>>
>>> iter_ = it.chain.from_iterable(vecs_list)
>>> %time vt.fromiter_nd(iter_, shape, dtype)
>>> %time np.vstack(vecs_list)














	
vtool.fromiter_nd(iter_, shape, dtype)

	Like np.fromiter but handles iterators that generated
n-dimensional arrays. Slightly faster than np.array.


Note

np.vstack(list_) is still faster than
vt.fromiter_nd(ut.iflatten(list_))




	Parameters

	
	iter_ (iter) – an iterable that generates homogenous ndarrays


	shape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – the expected output shape


	dtype (dtype) – the numpy datatype of the generated ndarrays









Note

The iterable must yeild a numpy array. It cannot yeild a Python list.




	CommandLine:

	python -m vtool.numpy_utils fromiter_nd





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> dtype = np.float
>>> total = 11
>>> rng = np.random.RandomState(0)
>>> iter_ = (rng.rand(5, 7, 3) for _ in range(total))
>>> shape = (total, 5, 7, 3)
>>> result = fromiter_nd(iter_, shape, dtype)
>>> assert result.shape == shape





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import utool as ut
>>> dtype = np.int
>>> qfxs = np.array([1, 2, 3])
>>> dfxs = np.array([4, 5, 6])
>>> iter_ = (np.array(x) for x in ut.product(qfxs, dfxs))
>>> total = len(qfxs) * len(dfxs)
>>> shape = (total, 2)
>>> result = fromiter_nd(iter_, shape, dtype)
>>> assert result.shape == shape






	Ignore:

	>>> dtype = np.uint8
>>> feat_dim = 128
>>> mu = 1000
>>> sigma = 500
>>> n_data = 1000
>>> rng = np.random.RandomState(42)
>>> n_feat_list = np.clip(rng.randn(n_data) * sigma + mu, 0, np.inf).astype(np.int)
>>> # Make a large list of vectors of various sizes
>>> print('Making random vectors')
>>> vecs_list = [(rng.rand(num, feat_dim) * 255).astype(dtype) for num in n_feat_list]
>>> mega_bytes = sum([x.nbytes for x in vecs_list]) / 2 ** 20
>>> print('mega_bytes = %r' % (mega_bytes,))
>>> import itertools as it
>>> import vtool as vt
>>> n_total = n_feat_list.sum()
>>> target1 = np.vstack(vecs_list)
>>> iter_ = it.chain.from_iterable(vecs_list)
>>> shape = (n_total, feat_dim)
>>> target2 = vt.fromiter_nd(it.chain.from_iterable(vecs_list), shape, dtype=dtype)
>>> assert np.all(target1 == target2)
>>>
>>> %timeit np.vstack(vecs_list)
>>> 20.4ms
>>> %timeit vt.fromiter_nd(it.chain.from_iterable(vecs_list), shape, dtype)
>>> 102ms
>>>
>>> iter_ = it.chain.from_iterable(vecs_list)
>>> %time vt.fromiter_nd(iter_, shape, dtype)
>>> %time np.vstack(vecs_list)














	
vtool.gamma_adjust(img, gamma=1.0)

	
	CommandLine:

	python -m vtool.blend –test-gamma_adjust:0 –show



	Ignore:

	>>> # DISABLE_DOCTEST
>>> from vtool.blend import *  # NOQA
>>> import vtool as vt
>>> test_func = gamma_adjust
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.rectify_to_float01(vt.imread(img_fpath))
>>> args = (img,)
>>> param_info = ut.ParamInfoList('blend_params', [
...    ut.ParamInfo('gamma', .8, 'gamma=',
...                 varyvals=np.linspace(.1, 2.5, 25).tolist()),
... ])
>>> gridsearch_image_function(param_info, test_func, args)
>>> ut.show_if_requested()














	
vtool.gauss2d_pdf(x_, y_, sigma=None, mu=None)

	
	Parameters

	
	x – x cooordinate of a 2D Gaussian


	y – y cooordinate of a 2D Gaussian


	sigma – covariance of vector


	mu – mean of vector






	Returns

	float - The probability density at that point










	
vtool.gauss_func1d(x, mu=0.0, sigma=1.0)

	
	Parameters

	
	x – 


	mu (float [https://docs.python.org/3/library/functions.html#float]) – 


	sigma (float [https://docs.python.org/3/library/functions.html#float]) – 









	CommandLine:

	python -m vtool.util_math –test-gauss_func1d



	CommandLine:

	python -m vtool.util_math –test-gauss_func1d –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> # build test data
>>> x = np.array([-2, -1, -.5, 0, .5, 1, 2])
>>> mu = 0.0
>>> sigma = 1.0
>>> # execute function
>>> gaussval = gauss_func1d(x, mu, sigma)
>>> # verify results
>>> result = np.array_repr(gaussval, precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot(x, gaussval)
>>> ut.show_if_requested()
array([ 0.05,  0.24,  0.35,  0.4 ,  0.35,  0.24,  0.05])










	
vtool.gauss_func1d_unnormalized(x, sigma=1.0)

	faster version of gauss_func1d with no normalization. So the maximum point
will have a value of 1.0


	CommandLine:

	python -m vtool.util_math –test-gauss_func1d_unnormalized –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> # build test data
>>> x = np.array([-2, -1, -.5, 0, .5, 1, 2])
>>> sigma = 1.0
>>> # execute function
>>> gaussval = gauss_func1d_unnormalized(x, sigma)
>>> # verify results
>>> result = np.array_repr(gaussval, precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot(x, gaussval)
>>> ut.show_if_requested()
array([ 0.05,  0.24,  0.35,  0.4 ,  0.35,  0.24,  0.05])










	
vtool.gauss_parzen_est(dist, L=1, sigma=0.38)

	python -m wbia.plottool.draw_func2 –exec-plot_func –show –range=-.2,.2 –func=vt.gauss_parzen_est
python -m wbia.plottool.draw_func2 –exec-plot_func –show –range=0,1 –func=vt.gauss_parzen_est






	
vtool.gaussian_average_patch(patch, sigma=None, copy=True)

	
	Parameters

	
	patch (ndarray) – 


	sigma (float [https://docs.python.org/3/library/functions.html#float]) – 









	CommandLine:

	python -m vtool.patch –test-gaussian_average_patch





References

http://docs.opencv.org/modules/imgproc/doc/filtering.html#getgaussiankernel

Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> patch = get_star_patch()
>>> #sigma = 1.6
>>> sigma = None
>>> result = gaussian_average_patch(patch, sigma)
>>> print(result)
0.414210641527






	Ignore:

	import utool as ut
import wbia.plottool as pt
import vtool as vt
import cv2
gauss_kernel_d0 = (cv2.getGaussianKernel(patch.shape[0], sigma))
gauss_kernel_d1 = (cv2.getGaussianKernel(patch.shape[1], sigma))
weighted_patch = patch.copy()
weighted_patch = np.multiply(weighted_patch,   gauss_kernel_d0)
weighted_patch = np.multiply(weighted_patch.T, gauss_kernel_d1).T
gaussian_kern2 = gauss_kernel_d0.dot(gauss_kernel_d1.T)
fig = pt.figure(fnum=1, pnum=(1, 3, 1), doclf=True, docla=True)
pt.imshow(patch * 255)
fig = pt.figure(fnum=1, pnum=(1, 3, 2))
pt.imshow(ut.norm_zero_one(gaussian_kern2) * 255.0)
fig = pt.figure(fnum=1, pnum=(1, 3, 3))
pt.imshow(ut.norm_zero_one(weighted_patch) * 255.0)
pt.update()










	
vtool.gaussian_patch(shape=(7, 7), sigma=1.0)

	another version of the guassian_patch function. hopefully better

References

http://docs.opencv.org/modules/imgproc/doc/filtering.html#getgaussiankernel


	Parameters

	
	shape (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – array dimensions


	sigma (float [https://docs.python.org/3/library/functions.html#float]) – 









	CommandLine:

	python -m vtool.patch –test-gaussian_patch –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> #shape = (7, 7)
>>> shape = (24, 24)
>>> sigma = None  # 1.0
>>> gausspatch = gaussian_patch(shape, sigma)
>>> sum_ = gausspatch.sum()
>>> ut.assert_almost_eq(sum_, 1.0)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(vt.norm01(gausspatch) * 255)
>>> ut.show_if_requested()










	
vtool.gaussian_weight_patch(patch, sigma=None)

	Applies two one dimensional gaussian operations to a patch which
effectively weights it by a 2-dimensional gaussian. This is efficient
because the actually 2-d gaussian never needs to be allocated.

test_show_gaussian_patches






	
vtool.generate_to_patch_transforms(kpts, patch_size=41)

	




	
vtool.get_RV_mats2x2(kpts)

	
	Returns

	sequence of matrices that transform an ellipse to unit circle



	Return type

	V_mats (ndarray)










	
vtool.get_RV_mats_3x3(kpts)

	prefered over get_invV_mats


	Returns

	sequence of matrices that transform an ellipse to unit circle



	Return type

	V_mats (ndarray)










	
vtool.get_V_mats(kpts, **kwargs)

	
	Returns

	sequence of matrices that transform an ellipse to unit circle



	Return type

	V_mats (ndarray)










	
vtool.get_Z_mats(V_mats)

	transform into conic matrix Z
Z = (V.T).dot(V)


	Returns

	Z is a conic representation of an ellipse



	Return type

	Z_mats (ndarray)










	
vtool.get_affine_inliers(kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh)

	Estimates inliers deterministically using elliptical shapes

Compute all transforms from kpts1 to kpts2 (enumerate all hypothesis)
We transform from chip1 -> chip2
The determinants are squared keypoint scales


	Returns

	aff_inliers_list, aff_errors_list, Aff_mats



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]





Notes


	FROM PERDOCH 2009:

	H = inv(Aj).dot(Rj.T).dot(Ri).dot(Ai)
H = inv(Aj).dot(Ai)
The input invVs = perdoch.invA’s



	CommandLine:

	python2 -m vtool.spatial_verification –test-get_affine_inliers
python3 -m vtool.spatial_verification –test-get_affine_inliers





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> import vtool.keypoint as ktool
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair((100, 100))
>>> fm = demodata.make_dummy_fm(len(kpts1)).astype(np.int32)
>>> fs = np.ones(len(fm), dtype=np.float64)
>>> xy_thresh_sqrd = ktool.KPTS_DTYPE(.009) ** 2
>>> scale_thresh_sqrd = ktool.KPTS_DTYPE(2)
>>> ori_thresh = ktool.KPTS_DTYPE(TAU / 4)
>>> output = get_affine_inliers(kpts1, kpts2, fm, fs, xy_thresh_sqrd,
>>>                             scale_thresh_sqrd, ori_thresh)
>>> output_str = ut.repr3(output, precision=2, suppress_small=True)
>>> print('output_str = %s' % (output_str,))
>>> aff_inliers_list, aff_errors_list, Aff_mats = output
>>> result = 'nInliers=%r hash=%s' % (len(aff_inliers_list), ut.hash_data(output_str))
>>> print(result)










	
vtool.get_best_affine_inliers(kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh, forcepy=False)

	Tests each hypothesis and returns only the best transformation and inliers






	
vtool.get_best_affine_inliers_(kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh)

	




	
vtool.get_covered_mask(covered_array, covering_array)

	




	
vtool.get_crop_slices(isfill)

	




	
vtool.get_cross_patch(jitter=False)

	test data patch






	
vtool.get_dummy_dpts(num, dtype=<class 'numpy.uint8'>)

	Random SIFTish keypoints






	
vtool.get_dummy_invV_mats(dtype=<class 'numpy.float32'>)

	




	
vtool.get_dummy_kpts(num=1, dtype=<class 'numpy.float32'>)

	Some testing data


	Parameters

	
	num (int [https://docs.python.org/3/library/functions.html#int]) – number of times to duplicate


	dtype (type [https://docs.python.org/3/library/functions.html#type]) – 






	Returns

	kpts -  keypoints



	Return type

	ndarray[float32_t, ndim=2][ndims=2]






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/demodata.py get_dummy_kpts





Example

>>> # ENABLE_DOCTEST
>>> from vtool.demodata import *  # NOQA
>>> num = 1
>>> dtype = ktool.KPTS_DTYPE
>>> kpts = get_dummy_kpts(num, dtype)
>>> import ubelt as ub
>>> result = ub.repr2(kpts, precision=2, with_dtype=False)










	
vtool.get_dummy_kpts_pair(wh_stride=(30, 30), wh_num=None)

	




	
vtool.get_dummy_matching_kpts(dtype=<class 'numpy.float32'>)

	




	
vtool.get_dummy_xy(seed=0)

	




	
vtool.get_even_point_sample(kpts)

	gets even points sample along the boundary of the ellipse


	SeeAlso:

	pyhesaff.tests.test_ellipse





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()[0:2]
>>> ell_border_pts_list = get_even_point_sample(kpts)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_line_segments(ell_border_pts_list)
>>> pt.set_title('even sample points')
>>> pt.show_if_requested()










	
vtool.get_exif_dict(pil_img)

	Returns exif dictionary by TAGID






	
vtool.get_exif_dict2(pil_img)

	Returns exif dictionary by TAG (less efficient)






	
vtool.get_exif_tagids(tag_list)

	




	
vtool.get_exist(data, key)

	




	
vtool.get_extract_features_default_params()

	
	Returns

	



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.features –test-get_extract_features_default_params





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.features import *  # NOQA
>>> # build test data
>>> # execute function
>>> param_dict = get_extract_features_default_params()
>>> result = ub.repr2(param_dict)
>>> # verify results
>>> print(result)










	
vtool.get_extramargin_measures(bbox_gs, new_size, halfoffset_ms=(64, 64))

	Computes a detection chip with a bit of spatial context so the detection
algorithm doesn’t clip boundaries


	Returns

	
	mbbox_gs, margin_size -

	margin bounding box in image size,
size of entire margined chip,












	CommandLine:

	python -m vtool.chip –test-get_extramargin_measures –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.chip import *  # NOQA
>>> gfpath = ut.grab_test_imgpath('carl.jpg')
>>> bbox_gs = [40, 40, 150, 150]
>>> theta = .15 * (np.pi * 2)
>>> new_size = (150, 150)
>>> halfoffset_ms = (32, 32)
>>> mbbox_gs, margin_size = get_extramargin_measures(bbox_gs, new_size, halfoffset_ms)
>>> # xdoctest: +REQUIRES(--show)
>>> testshow_extramargin_info(gfpath, bbox_gs, theta, new_size, halfoffset_ms, mbbox_gs, margin_size)










	
vtool.get_flann_cfgstr(dpts, flann_params, cfgstr='', use_params_hash=True, use_data_hash=True)

	
	CommandLine:

	python -m vtool.nearest_neighbors –test-get_flann_cfgstr





Example

>>> # ENABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> rng = np.random.RandomState(1)
>>> dpts = rng.randint(0, 255, (10, 128)).astype(np.uint8)
>>> cache_dir = '.'
>>> cfgstr = '_FEAT(alg=heshes)'
>>> flann_params = get_kdtree_flann_params()
>>> result = get_flann_cfgstr(dpts, flann_params, cfgstr)
>>> print(result)
_FEAT(alg=heshes)_FLANN(4kdtree)_DPTS((10,128)xxaotseonmfjkzcr)










	
vtool.get_flann_fpath(dpts, cache_dir='default', cfgstr='', flann_params={}, use_params_hash=True, use_data_hash=True, appname='vtool', verbose=True)

	returns filepath for flann index






	
vtool.get_flann_params(algorithm='kdtree', **kwargs)

	Returns flann params that are relvant tothe algorithm

References

http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_manual-1.8.4.pdf


	Parameters

	algorithm (str [https://docs.python.org/3/library/stdtypes.html#str]) – (default = ‘kdtree’)



	Returns

	flann_params



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.nearest_neighbors –test-get_flann_params –algo=kdtree
python -m vtool.nearest_neighbors –test-get_flann_params –algo=kmeans





Example

>>> # ENABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> algorithm = ut.get_argval('--algo', default='kdtree')
>>> flann_params = get_flann_params(algorithm)
>>> result = ('flann_params = %s' % (ub.repr2(flann_params),))
>>> print(result)










	
vtool.get_flann_params_cfgstr(flann_params)

	




	
vtool.get_grid_kpts(wh=(300, 300), wh_stride=None, scale=20, wh_num=None, dtype=<class 'numpy.float32'>, **kwargs)

	Returns a regular grid of keypoints


	Parameters

	
	wh (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (300, 300))


	wh_stride (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – stride of keypoints (defaults to (50, 50))


	scale (int [https://docs.python.org/3/library/functions.html#int]) – (default = 20)


	wh_num (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – desired number of keypoints in x and y direction.
(incompatible with stride).


	dtype (type [https://docs.python.org/3/library/functions.html#type]) – (default = <type ‘numpy.float32’>)






	Returns

	kpts -  keypoints



	Return type

	ndarray[float32_t, ndim=2]






	CommandLine:

	python -m vtool.keypoint get_grid_kpts –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> wh = (300, 300)
>>> wh_stride = None
>>> scale = 20
>>> wh_num = (3, 3)
>>> dtype = np.float32
>>> kpts = get_grid_kpts(wh, wh_num=wh_num, dtype=dtype)
>>> assert len(kpts) == np.prod(wh_num)
>>> result = ('kpts = %s' % (ub.repr2(kpts.shape),))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.show_kpts(kpts)
>>> pt.dark_background()
>>> ut.show_if_requested()










	
vtool.get_histinfo_str(hist, edges)

	




	
vtool.get_image_to_chip_transform(bbox, chipsz, theta)

	transforms image space into chipspace


	Parameters

	
	- bounding box of chip in image space (bbox) – 


	- size of the chip (chipsz) – 


	- rotation of the bounding box (theta) – 









	Ignore:

	>>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
>>> from vtool.patch import *  # NOQA
>>> import sympy
>>> import sympy.abc
>>> theta = sympy.abc.theta
>>>
>>> x, y, w, h, target_area  = sympy.symbols('x y w h, a')
>>> gx, gy  = sympy.symbols('gx, gy')
>>>
>>> round = sympy.floor  # hack
>>>
>>> ht = sympy.sqrt(target_area * h / w)
>>> wt = w * ht / h
>>> cw_, ch_ = round(wt), round(ht)
>>>
>>> from vtool import ltool
>>> T1 = ltool.translation_mat3x3(tx1, ty1, dtype=None)
>>> S  = ltool.scale_mat3x3(sx, sy, dtype=None)
>>> R  = ltool.rotation_mat3x3(-theta, sympy.sin, sympy.cos)
>>> T2 = ltool.translation_mat3x3(tx2, ty2, dtype=None)
>>>
>>> def add_matmul_hold_prop(mat):
>>>     #import functools
>>>     mat = sympy.Matrix(mat)
>>>     def matmul_hold(other, hold=False):
>>>         new = sympy.MatMul(mat, other, hold=hold)
>>>         add_matmul_hold_prop(new)
>>>         return new
>>>     setattr(mat, 'matmul_hold', matmul_hold)
>>>     return mat
>>>
>>> T1 = add_matmul_hold_prop(T1)
>>> T2 = add_matmul_hold_prop(T2)
>>> R = add_matmul_hold_prop(R)
>>> S = add_matmul_hold_prop(S)
>>>
>>> C = T2.multiply(R.multiply(S.multiply(T1)))
>>> sympy.simplify(C)














	
vtool.get_invVR_mats2x2(kpts)

	Returns the keypoint shape+rotation matrix (from unit circle to ellipse)
Ignores translation component


	Parameters

	kpts (ndarray[float32_t, ndim=2][ndims=2]) – keypoints



	Returns

	invVR_mats



	Return type

	ndarray






	CommandLine:

	python -m vtool.keypoint –test-get_invVR_mats2x2





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([
...    [0, 0, 1, 2, 3, 0],
...    [0, 0, 1, 2, 3, TAU / 4.0],
... ])
>>> invVR_mats2x2 = get_invVR_mats2x2(kpts)
>>> result = kpts_repr(invVR_mats2x2)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.empty((0, 6))
>>> invVR_mats2x2 = get_invVR_mats2x2(kpts)
>>> assert invVR_mats2x2.shape == (0, 2, 2)










	
vtool.get_invVR_mats3x3(kpts)

	NEWER FUNCTION

Returns full keypoint transform matricies from a unit circle to an
ellipse that has been rotated, scaled, skewed, and translated. Into
the image keypoint position.


	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints



	Returns

	invVR_mats



	Return type

	ndarray[float32_t, ndim=3]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([
...    [10, 20, 1, 2, 3, 0],
...    [30, 40, 1, 2, 3, TAU / 4.0],
... ])
>>> invVR_mats3x3 = get_invVR_mats3x3(kpts)
>>> # verify results
>>> result = kpts_repr(invVR_mats3x3)
>>> print(result)
array([[[ 1.,  0., 10.],
        [ 2.,  3., 20.],
        [ 0.,  0.,  1.]],
       [[ 0., -1., 30.],
        [ 3., -2., 40.],
        [ 0.,  0.,  1.]]])










	
vtool.get_invVR_mats_oris(invVR_mats)

	extracts orientation from matrix encoding, this is a bit tricker
can use -arctan2 or (0, 0) and (0, 1), but then have to normalize

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> invVR_mats = np.random.rand(7, 2, 2).astype(np.float64)
>>> output = get_invVR_mats_oris(invVR_mats)
>>> result = ub.repr2(output, precision=2, with_dtype=True)










	
vtool.get_invVR_mats_shape(invVR_mats)

	Extracts keypoint shape components

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
>>> output = get_invVR_mats_shape(invVR_mats)
>>> result = ut.hash_data(output)
>>> print(result)
pibujdiaimwcnmomserkcytyyikahjmp





References

TODO
(a.ravel()[(cols + (rows * a.shape[1]).reshape((-1,1))).ravel()]).reshape(rows.size, cols.size)
http://stackoverflow.com/questions/14386822/fast-numpy-fancy-indexing
# So, this doesn’t work
# Try this instead
http://docs.cython.org/src/userguide/memoryviews.html#memoryviews






	
vtool.get_invVR_mats_sqrd_scale(invVR_mats)

	Returns the squared scale of the invVR keyponts

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> invVR_mats = np.random.rand(7, 3, 3).astype(np.float64)
>>> det_arr = get_invVR_mats_sqrd_scale(invVR_mats)
>>> result = ub.repr2(det_arr, precision=2, with_dtype=True)
>>> print(result)
np.array([-0.16, -0.09, -0.34, 0.59, -0.2 , 0.18, 0.06], dtype=np.float64)










	
vtool.get_invVR_mats_xys(invVR_mats)

	extracts locations
extracts xys from matrix encoding, Its just the (0, 2), and (1, 2) components


	Parameters

	invVR_mats (ndarray) – list of matrices mapping ucircles to ellipses



	Returns

	the xy location



	Return type

	ndarray






	Ignore:

	>>> # DISABLE_DOCTEST
>>> import utool as ut
>>> setup = ut.codeblock(
...     '''
        import numpy as np
        np.random.seed(0)
        invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
        ''')
>>> stmt_list = ut.codeblock(
...     '''
        invVR_mats[:, 0:2, 2].T
        invVR_mats.T[2, 0:2]
        invVR_mats.T.take(2, axis=0).take([0, 1], axis=0)
        invVR_mats.T.take(2, axis=0)[0:2]
        '''
... ).split('\n')
>>> ut.util_dev.timeit_compare(stmt_list, setup, int(1E5))









Example

>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
>>> invVR_mats.T[2, 0:2]










	
vtool.get_invV_mats(kpts, with_trans=False, with_ori=False, ashomog=False, ascontiguous=False)

	TODO: DEPRICATE. too many conditionals

packs keypoint shapes into affine invV matrixes
(default is just the 2x2 shape. But translation, orientation,
homogonous, and contiguous flags can be set.)

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([[10, 20, 1, 2, 3, 0]])
>>> with_trans=True
>>> with_ori=True
>>> ashomog=True
>>> ascontiguous=False
>>> innVR_mats = get_invV_mats(kpts, with_trans, with_ori, ashomog, ascontiguous)
>>> result = kpts_repr(innVR_mats)
>>> print(result)
array([[[ 1.,  0., 10.],
        [ 2.,  3., 20.],
        [ 0.,  0.,  1.]]])










	
vtool.get_invV_mats2x2(kpts)

	Returns the keypoint shape (from unit circle to ellipse)
Ignores translation and rotation component


	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints



	Returns

	invV_mats



	Return type

	ndarray[float32_t, ndim=3]






	CommandLine:

	python -m vtool.keypoint –test-get_invV_mats2x2





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([
...    [0, 0, 1, 2, 3, 0],
...    [0, 0, 1, 2, 3, TAU / 4.0],
... ])
>>> invV_mats2x2 = get_invV_mats2x2(kpts)
>>> # verify results
>>> result = kpts_repr(invV_mats2x2)










	
vtool.get_invV_mats3x3(kpts)

	NEWER FUNCTION

Returns full keypoint transform matricies from a unit circle to an
ellipse that has been scaled, skewed, and translated. Into
the image keypoint position.

DOES NOT INCLUDE ROTATION


	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints



	Returns

	invVR_mats -  keypoint shape and rotations (possibly translation)



	Return type

	ndarray[float32_t, ndim=3]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts = np.array([
...    [0, 0, 1, 2, 3, 0],
...    [0, 0, 1, 2, 3, TAU / 4.0],
... ])
>>> invV_arrs3x3 = get_invV_mats3x3(kpts)
>>> # verify results
>>> result = kpts_repr(invV_arrs3x3)










	
vtool.get_invVs(kpts)

	Keypoint shapes (oriented with the gravity vector)






	
vtool.get_kdtree_flann_params()

	




	
vtool.get_kpts_dlen_sqrd(kpts, outer=False)

	returns diagonal length squared of keypoint extent


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	outer (bool [https://docs.python.org/3/library/functions.html#bool]) – loose if False tight if True






	Returns

	dlen_sqrd



	Return type

	float [https://docs.python.org/3/library/functions.html#float]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> dlen_sqrd = get_kpts_dlen_sqrd(kpts)
>>> result = '%.2f' % dlen_sqrd
>>> print(result)
3735.01










	
vtool.get_kpts_dummy_img(kpts, sf=1.0, intensity=200)

	
	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	sf (float [https://docs.python.org/3/library/functions.html#float]) – 






	Returns

	img



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.demodata import *  # NOQA
>>> kpts = get_dummy_kpts()
>>> sf = 1.0
>>> img =  get_kpts_dummy_img(kpts, sf, 10)










	
vtool.get_kpts_eccentricity(kpts)

	
	SeeAlso:

	pyhesaff.tests.test_ellipse





References

https://en.wikipedia.org/wiki/Eccentricity_(mathematics)

Notes

For an ellipse/hyperbola the eccentricity is
sqrt(1 - (b ** 2 / a ** 2))

Eccentricity is undefined for parabolas

where a is the lenth of the semi-major axis and b is the length of the
semi minor axis. The length of the semi-major axis is 2 time the
largest eigenvalue.  And the length of the semi-minor axis is 2 times
the smallest eigenvalue.


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	offset (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0.0, 0.0))


	scale_factor (float [https://docs.python.org/3/library/functions.html#float]) – (default = 1.0)









	CommandLine:

	python -m vtool.keypoint –exec-get_kpts_eccentricity –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts_ = vt.demodata.get_dummy_kpts()
>>> kpts = np.append(kpts_, [[10, 10, 5, 0, 5, 0]], axis=0)
>>> ecc = get_kpts_eccentricity(kpts)
>>> result = 'ecc = %s' % (ub.repr2(ecc, precision=2))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> colors = pt.scores_to_color(ecc)
>>> pt.draw_kpts2(kpts, color=colors, ell_linewidth=6)
>>> extent = vt.get_kpts_image_extent(kpts)
>>> ax = pt.gca()
>>> pt.set_axis_extent(extent, ax)
>>> pt.dark_background()
>>> pt.colorbar(ecc, colors)
>>> ut.show_if_requested()
ecc = np.array([ 0.96, 0.99, 0.87, 0.91, 0.55, 0.  ])










	
vtool.get_kpts_image_extent(kpts, outer=False, only_xy=False)

	returns the width and height of keypoint bounding box
This combines xy and shape information
Does not take into account if keypoint extent goes under (0, 0)


	Parameters

	
	kpts (ndarray[float32_t, ndim=2][ndims=2]) – keypoints


	outer – uses outer rectangle if True. Set to false for a
tighter extent.






	Returns

	(minx, maxx, miny, maxy)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> extent = get_kpts_image_extent(kpts, outer=False)
>>> result = ub.repr2(np.array(extent), precision=2)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_kpts2(kpts, bbox=True)
>>> ax = pt.gca()
>>> pt.set_axis_extent(extent, ax)
>>> ut.show_if_requested()
np.array([ 14.78, 48.05,  0.32, 51.58])










	
vtool.get_kpts_strs(kpts)

	




	
vtool.get_kpts_wh(kpts, outer=True)

	Gets the width / height diameter of a keypoint
ie the diameter of the xaxis and yaxis of the keypoint.


	Parameters

	
	kpts (ndarray[float32_t, ndim=2][ndims=2]) – keypoints


	outer (bool [https://docs.python.org/3/library/functions.html#bool]) – if True returns wh of bounding box.
This is useful because extracting a patch needs a rectangle.
If false it returns the otherwise gets the extent of the ellipse.






	Returns

	(2xN) column1 is X extent and column2 is Y extent



	Return type

	ndarray






	Ignore:

	>>> # Determine formula for min/maxing x and y
>>> import sympy
>>> x, y = sympy.symbols('x, y', real=True)
>>> a, d = sympy.symbols('a, d', real=True, positive=True)
>>> c = sympy.symbols('c', real=True)
>>> theta = sympy.symbols('theta', real=True, nonnegative=True)
>>> xeqn = sympy.Eq(x, a * sympy.cos(theta))
>>> yeqn = sympy.Eq(y, c * sympy.sin(theta) + v * d)
>>> dxdt = sympy.solve(sympy.diff(xeqn, theta), 0)
>>> dydt = sympy.solve(sympy.diff(yeqn, theta), 0)
>>>
>>> # Ugg, cant get sympy to do trig derivative, do it manually
>>> dxdt = -a * sin(theta)
>>> dydt = d * cos(theta) - c * sin(theta)
>>> critical_thetas = solve(Eq(dxdt, 0), theta)
>>> critical_thetas += solve(Eq(dydt, 0), theta)
>>> [a, _, c, d] = invV.ravel()
>>> critical_thetas = [
>>>     0, np.pi,
>>>     -2 * np.arctan((c + np.sqrt(c ** 2 + d ** 2)) / d),
>>>     -2 * np.arctan((c - np.sqrt(c ** 2 + d ** 2)) / d),
>>> ]
>>> critical_uvs = np.vstack([np.cos(critical_thetas),
>>>                           np.sin(critical_thetas)])
>>> critical_xys = invV.dot(critical_uvs)







	SeeAlso:

	get_kpts_major_minor





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()[0:5]
>>> kpts[:, 0] += np.arange(len(kpts)) * 30
>>> kpts[:, 1] += np.arange(len(kpts)) * 30
>>> xyexnts = get_kpts_wh(kpts)
>>> result = ub.repr2(xyexnts)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.cla()
>>> pt.draw_kpts2(kpts, color='red', ell_linewidth=6, rect=True)
>>> ax = pt.gca()
>>> extent = np.array(get_kpts_image_extent(kpts))
>>> extent = vt.scale_extents(extent, 1.1)
>>> pt.set_axis_extent(extent, ax)
>>> xs, ys = vt.get_xys(kpts)
>>> radii = xyexnts / 2
>>> horiz_pts1 = np.array([(xs - radii.T[0]), ys]).T
>>> horiz_pts2 = np.array([(xs + radii.T[0]), ys]).T
>>> vert_pts1 = np.array([xs, (ys - radii.T[1])]).T
>>> vert_pts2 = np.array([xs, (ys + radii.T[1])]).T
>>> pt.draw_line_segments2(horiz_pts1, horiz_pts2, color='g')
>>> pt.draw_line_segments2(vert_pts1, vert_pts2, color='b')
>>> ut.show_if_requested()
np.array([[10.43315411, 58.5216589 ],
          [ 4.71017647, 58.5216589 ],
          [24.43314171, 45.09558868],
          [26.71114159, 63.47679138],
          [32.10540009, 30.28536987]])










	
vtool.get_lat_lon(exif_dict, default=(-1, -1))

	Returns the latitude and longitude, if available, from the provided
exif_data2 (obtained through exif_data2 above)

Notes

Might need to downgrade to Pillow 2.9.0 to solve a bug with getting GPS
https://github.com/python-pillow/Pillow/issues/1477

python -c “from PIL import Image; print(Image.PILLOW_VERSION)”

pip uninstall Pillow
pip install Pillow==2.9


	CommandLine:

	python -m vtool.exif –test-get_lat_lon





Example

>>> # DISABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> import numpy as np
>>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
>>> pil_img = Image.open(image_fpath)
>>> exif_dict = get_exif_dict(pil_img)
>>> latlon = get_lat_lon(exif_dict)
>>> result = np.array_str(np.array(latlon), precision=3)
>>> print(result)










	
vtool.get_left_area(ydata, xdata, index_list)

	area to the left of each index point






	
vtool.get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1)

	transforms img2 to img2 and finds squared spatial error


	Parameters

	
	kpts1 (ndarray[float32_t, ndim=2]) – keypoints


	kpts2 (ndarray[float32_t, ndim=2]) – keypoints


	H (ndarray[float64_t, ndim=2]) – homography/perspective matrix mapping image 1 to image 2 space


	fx2_to_fx1 (ndarray) – has shape (nMatch, K)






	Returns

	fx2_to_xyerr_sqrd has shape (nMatch, K)



	Return type

	ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts1 = np.array([[ 129.83,  46.97,  15.84,   4.66,   7.24,   0.  ],
...                   [ 137.88,  49.87,  20.09,   5.76,   6.2 ,   0.  ],
...                   [ 115.95,  53.13,  12.96,   1.73,   8.77,   0.  ],
...                   [ 324.88, 172.58, 127.69,  41.29,  50.5 ,   0.  ],
...                   [ 285.44, 254.61, 136.06,  -4.77,  76.69,   0.  ],
...                   [ 367.72, 140.81, 172.13,  12.99,  96.15,   0.  ]], dtype=np.float64)
>>> kpts2 = np.array([[ 318.93,  11.98,  12.11,   0.38,   8.04,   0.  ],
...                   [ 509.47,  12.53,  22.4 ,   1.31,   5.04,   0.  ],
...                   [ 514.03,  13.04,  19.25,   1.74,   4.72,   0.  ],
...                   [ 490.19, 185.49,  95.67,  -4.84,  88.23,   0.  ],
...                   [ 316.97, 206.07,  90.87,   0.07,  80.45,   0.  ],
...                   [ 366.07, 140.05, 161.27, -47.01,  85.62,   0.  ]], dtype=np.float64)
>>> H = np.array([[ -0.70098,  0.12273,  5.18734],
>>>               [ 0.12444, -0.63474, 14.13995],
>>>               [ 0.00004,  0.00025, -0.64873]])
>>> fx2_to_fx1 = np.array([[5, 4, 1, 0],
>>>                        [0, 1, 5, 4],
>>>                        [0, 1, 5, 4],
>>>                        [2, 3, 1, 5],
>>>                        [5, 1, 0, 4],
>>>                        [3, 1, 5, 0]], dtype=np.int32)
>>> fx2_to_xyerr_sqrd = get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1)
>>> fx2_to_xyerr = np.sqrt(fx2_to_xyerr_sqrd)
>>> result = ub.repr2(fx2_to_xyerr, precision=3)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> kpts1 = np.array([[ 6.,  4.,  15.84,   4.66,   7.24,   0.  ],
...                   [ 9.,  3.,  20.09,   5.76,   6.2 ,   0.  ],
...                   [ 1.,  1.,  12.96,   1.73,   8.77,   0.  ],])
>>> kpts2 = np.array([[ 2.,  1.,  12.11,   0.38,   8.04,   0.  ],
...                   [ 5.,  1.,  22.4 ,   1.31,   5.04,   0.  ],
...                   [ 6.,  1.,  19.25,   1.74,   4.72,   0.  ],])
>>> H = np.array([[ 2, 0, 0],
>>>               [ 0, 1, 0],
>>>               [ 0, 0, 1]])
>>> fx2_to_fx1 = np.array([[2, 1, 0],
>>>                        [0, 1, 2],
>>>                        [2, 1, 0]], dtype=np.int32)
>>> fx2_to_xyerr_sqrd = get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1)
>>> fx2_to_xyerr = np.sqrt(fx2_to_xyerr_sqrd)
>>> result = ub.repr2(fx2_to_xyerr, precision=3)
>>> print(result)










	
vtool.get_no_symbol(variant='symbol', size=(100, 100))

	
	Returns

	errorimg



	Return type

	ndarray






	CommandLine:

	python -m vtool.patch –test-get_no_symbol –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> errorimg = get_no_symbol()
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(errorimg)
>>> ut.show_if_requested()










	
vtool.get_normalized_affine_inliers(kpts1, kpts2, fm, aff_inliers)

	returns xy-inliers that are normalized to have a mean of 0 and std of 1 as
well as the transformations so the inverse can be taken






	
vtool.get_num_channels(img)

	Returns the number of color channels






	
vtool.get_ori_mats(kpts)

	Returns keypoint orientation matrixes






	
vtool.get_ori_strs(kpts)

	




	
vtool.get_orientation(exif_dict, default=0, on_error='warn')

	Returns the image orientation, if available, from the provided
exif_data2 (obtained through exif_data2 above)


	CommandLine:

	python -m vtool.exif –test-get_orientation





Example

>>> # ENABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> from os.path import join
>>> import numpy as np
>>> url = 'https://wildbookiarepository.azureedge.net/models/orientation.zip'
>>> images_path = ut.grab_zipped_url(url)
>>> result = []
>>> for index in range(3):
>>>     image_filename = 'orientation_%05d.JPG' % (index + 1, )
>>>     pil_img = Image.open(join(images_path, image_filename))
>>>     exif_dict = get_exif_dict(pil_img)
>>>     orient = get_orientation(exif_dict)
>>>     pil_img.close()
>>>     result.append(orient)
>>> print(result)
[1, 6, 8]










	
vtool.get_orientation_histogram(gori, gori_weights, bins=36, DEBUG_ROTINVAR=False)

	
	Parameters

	
	gori – 


	gori_weights – 


	bins (int [https://docs.python.org/3/library/functions.html#int]) – 






	Returns

	(hist, centers)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.patch –test-get_orientation_histogram



	Ignore:

	print(vt.kpts_docrepr(gori, ‘gori = ‘))
print(vt.kpts_docrepr(gori_weights, ‘gori_weights = ‘))





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> # build test data
>>> gori = np.array([[ 0.  ,  0.  ,  3.14,  3.14,  0.  ],
...                  [ 4.71,  6.15,  3.13,  3.24,  4.71],
...                  [ 4.71,  4.61,  0.5 ,  4.85,  4.71],
...                  [ 1.57,  6.28,  3.14,  3.14,  1.57],
...                  [ 0.  ,  0.  ,  3.14,  3.14,  0.  ]])
>>> gori_weights = np.array([[ 0.  ,  0.11,  0.02,  0.13,  0.  ],
...                          [ 0.02,  0.19,  0.02,  0.21,  0.02],
...                          [ 0.11,  0.16,  0.  ,  0.13,  0.11],
...                          [ 0.  ,  0.17,  0.02,  0.19,  0.  ],
...                          [ 0.  ,  0.11,  0.02,  0.13,  0.  ]])
>>> bins = 36
>>> # execute function
>>> (hist, centers) = get_orientation_histogram(gori, gori_weights, bins)
>>> # verify results
>>> result = str((hist, centers))
>>> print(result)










	
vtool.get_orientation_str(exif_dict, **kwargs)

	Returns the image orientation strings, if available, from the provided
exif_data2 (obtained through exif_data2 above)


	CommandLine:

	python -m vtool.exif –test-get_orientation_str





Example

>>> # ENABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> from os.path import join
>>> import numpy as np
>>> url = 'https://wildbookiarepository.azureedge.net/models/orientation.zip'
>>> images_path = ut.grab_zipped_url(url)
>>> result = []
>>> for index in range(3):
>>>     image_filename = 'orientation_%05d.JPG' % (index + 1, )
>>>     pil_img = Image.open(join(images_path, image_filename))
>>>     exif_dict = get_exif_dict(pil_img)
>>>     orient_str = get_orientation_str(exif_dict)
>>>     pil_img.close()
>>>     result.append(orient_str)
>>> print(result)
['Normal', '90 Clockwise', '90 Counter-Clockwise']










	
vtool.get_oris(kpts)

	Extracts keypoint orientations for kpts array

(in isotropic guassian space relative to the gravity vector)
(in simpler words: the orientation is is taken from keypoints warped to the unit circle)


	Parameters

	kpts (ndarray) – (N x 6) [x, y, a, c, d, theta]



	Returns

	(ndarray) theta










	
vtool.get_pixel_dist(img, pixel, channel=None)

	pixel = fillval
isfill = mask2d






	
vtool.get_pointset_extent_wh(pts)

	




	
vtool.get_pointset_extents(pts)

	




	
vtool.get_right_area(ydata, xdata, index_list)

	area to the right of each index point






	
vtool.get_round_scaled_dsize(dsize, scale)

	Returns an integer size and scale that best approximates
the floating point scale on the original size


	Parameters

	
	dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – original width height


	scale (float [https://docs.python.org/3/library/functions.html#float] or tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – desired floating point scale factor













	
vtool.get_scale_factor(src_img, dst_img)

	returns scale factor from one image to the next






	
vtool.get_scaled_size_with_dlen(target_dlen, w, h)

	returns new_size which scales (w, h) as close to target_dlen as possible
and maintains aspect ratio






	
vtool.get_scales(kpts)

	Gets average scale (does not take into account elliptical shape






	
vtool.get_shape_strs(kpts)

	strings debugging and output






	
vtool.get_size(img)

	Returns the image size in (width, height)






	
vtool.get_sqrd_scales(kpts)

	gets average squared scale (does not take into account elliptical shape


	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints



	Returns

	np.ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> _scales_sqrd = get_sqrd_scales(kpts)
>>> result = (ub.repr2(_scales_sqrd, precision=2))
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> _scales_sqrd = get_sqrd_scales([])
>>> result = (ub.repr2(_scales_sqrd, precision=2))
>>> print(result)










	
vtool.get_star2_patch(jitter=False)

	test data patch






	
vtool.get_star_patch(jitter=False)

	test data patch






	
vtool.get_stripe_patch(jitter=False)

	test data patch






	
vtool.get_test_patch(key='star', jitter=False)

	
	Parameters

	
	key (str [https://docs.python.org/3/library/stdtypes.html#str]) – 


	jitter (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	patch



	Return type

	ndarray






	CommandLine:

	python -m vtool.patch –test-get_test_patch –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> import wbia.plottool as pt
>>> key = 'star2'
>>> jitter = False
>>> patch = get_test_patch(key, jitter)
>>> pt.imshow(255 * patch)
>>> pt.show_if_requested()










	
vtool.get_testdata_kpts(fname=None, with_vecs=False)

	




	
vtool.get_transforms_from_patch_image_kpts(kpts, patch_shape, scale_factor=1.0)

	Given some patch (like a gaussian patch) transforms a patch to be overlayed
on top of each keypoint in the image (adjusted for a scale factor)


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	patch_shape – 


	scale_factor (float [https://docs.python.org/3/library/functions.html#float]) – 






	Returns

	a list of 3x3 tranformation matricies for each keypoint



	Return type

	M_list






	Ignore:

	>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> patch_shape = (7, 7)
>>> scale_factor = 1.0
>>> M_list = get_transforms_from_patch_image_kpts(kpts, patch_shape, scale_factor)
>>> # verify results
>>> result = kpts_repr(M_list)














	
vtool.get_uncovered_mask(covered_array, covering_array)

	
	Parameters

	
	covered_array (ndarray) – 


	covering_array (ndarray) – 






	Returns

	flags



	Return type

	ndarray






	CommandLine:

	python -m vtool.other –test-get_uncovered_mask





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> covered_array = [1, 2, 3, 4, 5]
>>> covering_array = [2, 4, 5]
>>> flags = get_uncovered_mask(covered_array, covering_array)
>>> result = str(flags)
>>> print(result)
[ True False  True False False]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> covered_array = [1, 2, 3, 4, 5]
>>> covering_array = []
>>> flags = get_uncovered_mask(covered_array, covering_array)
>>> result = str(flags)
>>> print(result)
[ True  True  True  True  True]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> covered_array = np.array([
...  [1, 2, 3],
...  [4, 5, 6],
...  [7, 8, 9],
... ], dtype=np.int32)
>>> covering_array = [2, 4, 5]
>>> flags = get_uncovered_mask(covered_array, covering_array)
>>> result = ub.repr2(flags, with_dtype=True)
>>> print(result)
np.array([[ True, False,  True],
          [False, False,  True],
          [ True,  True,  True]], dtype=np.bool)






	Ignore:

	covering_array = [1, 2, 3, 4, 5, 6, 7]
%timeit get_uncovered_mask(covered_array, covering_array)
100000 loops, best of 3: 18.6 µs per loop
%timeit get_uncovered_mask2(covered_array, covering_array)
100000 loops, best of 3: 16.9 µs per loop










	
vtool.get_undirected_edge_ids(directed_edges)

	
	Parameters

	directed_edges (ndarray[ndims=2]) – 



	Returns

	edgeid_list



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.other –exec-get_undirected_edge_ids





Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
>>> edgeid_list = get_undirected_edge_ids(directed_edges)
>>> result = ('edgeid_list = %s' % (ub.repr2(edgeid_list),))
>>> print(result)
edgeid_list = [0 0 1 2 3 1 1]










	
vtool.get_uneven_point_sample(kpts)

	
	for each keypoint returns an uneven sample of points along the ellipical

	boundries.






	Parameters

	kpts (ndarray[float32_t, ndim=2]) – keypoints






	SeeAlso:

	pyhesaff.tests.test_ellipse
python -m pyhesaff.tests.test_ellipse –test-in_depth_ellipse –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()[0:2]
>>> ellipse_pts1 = get_uneven_point_sample(kpts)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_line_segments(ellipse_pts1)
>>> pt.set_title('uneven sample points')
>>> pt.show_if_requested()










	
vtool.get_unixtime(exif_dict, default=-1)

	TODO: Exif.Image.TimeZoneOffset

Example

>>> # ENABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
>>> pil_img = Image.open(image_fpath)
>>> exif_dict = get_exif_dict(pil_img)
>>> pil_img.close()










	
vtool.get_unixtime_gps(exif_dict, default=-1)

	




	
vtool.get_unwarped_patch(imgBGR, kp, gray=False)

	Returns unwarped warped patch around a keypoint


	Parameters

	
	img (ndarray) – array representing an image


	kpt (ndarray) – keypoint ndarray in [x, y, a, c, d, theta] format






	Returns

	(wpatch, wkp) the normalized 41x41 patches from the img corresonding to the keypoint



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]










	
vtool.get_unwarped_patches(img, kpts)

	Returns cropped unwarped (keypoint is still elliptical) patch around a
keypoint


	Parameters

	
	img (ndarray) – array representing an image


	kpts (ndarrays) – keypoint ndarrays in [x, y, a, c, d, theta] format






	Returns

	
	(patches, subkpts) - the unnormalized patches from the img

	corresonding to the keypoint









	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]










	
vtool.get_warped_patch(imgBGR, kp, gray=False, flags=4, borderMode=1, patch_size=41)

	Returns warped (into a unit circle) patch around a keypoint


	Parameters

	
	img (ndarray) – array representing an image


	kpt (ndarray) – keypoint ndarray in [x, y, a, c, d, theta] format






	Returns

	
	(wpatch, wkp) the normalized 41x41 patches from

	the img corresonding to the keypoint









	Return type

	(ndarray, ndarray)










	
vtool.get_warped_patches(img, kpts, flags=4, borderMode=1, patch_size=41, use_cpp=False)

	Returns warped (into a unit circle) patch around a keypoint


	FIXME:

	there is a slight translation difference in the way Python extracts
patches and the way C++ extracts patches. C++ should be correct.
TODO: have C++ able to extract color.






	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – array representing an image


	kpts (ndarray[float32_t, ndim=2]) – list of keypoint ndarrays in
[[x, y, a, c, d, theta]] format


	flags (long) – cv2 interpolation flags


	borderMode (long) – cv2 border flags


	patch_size (int [https://docs.python.org/3/library/functions.html#int]) – resolution of resulting image patch






	Returns

	
	(warped_patches, warped_subkpts) the normalized 41x41

	patches from the img corresonding to the keypoint









	Return type

	(list [https://docs.python.org/3/library/stdtypes.html#list], list [https://docs.python.org/3/library/stdtypes.html#list])






	CommandLine:

	python -m vtool.patch –test-get_warped_patches –show –use_cpp
python -m vtool.patch –test-get_warped_patches –show –use_python





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.patch import *  # NOQA
>>> import vtool as vt
>>> import ubelt as ub
>>> # build test data
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> use_cpp = ut.get_argflag('--use_cpp')
>>> kpts, desc = vt.extract_features(img_fpath)
>>> kpts = kpts[0:1]
>>> flags = cv2.INTER_LANCZOS4
>>> borderMode = cv2.BORDER_REPLICATE
>>> # execute function
>>> (warped_patches, warped_subkpts) = get_warped_patches(img, kpts, flags, borderMode, use_cpp=use_cpp)
>>> # verify results
>>> print(np.array(warped_patches).shape)
>>> print(ub.repr2(np.array(warped_subkpts), precision=2))
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(warped_patches[0])
>>> #pt.draw_kpts2(warped_subkpts, pts=True, rect=True)
>>> pt.set_title('use_cpp = %r' % (use_cpp,))
>>> pt.show_if_requested()










	
vtool.get_xy_strs(kpts)

	strings debugging and output






	
vtool.get_xys(kpts)

	Keypoint locations in chip space






	
vtool.grab_webcam_image()

	References

http://opencv-python-tutroals.readthedocs.org/en/latest/py_tutorials/py_gui/py_video_display/py_video_display.html


	CommandLine:

	python -m vtool.other –test-grab_webcam_image –show





Example

>>> # SCRIPT
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> img = grab_webcam_image()
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img)
>>> vt.imwrite('webcap.jpg', img)
>>> ut.show_if_requested()










	
vtool.gradient_fill(shape, theta=0, flip=False, vert=False, style='linear')

	FIXME: angle does not work properly


	CommandLine:

	python -m vtool.patch gradient_fill –show





Example

>>> from vtool.patch import *  # NOQA
>>> import vtool as vt
>>> shape = (9, 9)
>>> #style = 'linear'
>>> style = 'step'
>>> theta = np.pi / 4
>>> patch = vt.gradient_fill(shape, theta, style=style)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(vt.rectify_to_uint8(patch))
>>> ut.show_if_requested()










	
vtool.gradient_magnitude(img)

	




	
vtool.greedy_setcover(universe, subsets, weights=None)

	Copied implmentation of greedy set cover from stack overflow. Needs work.

References

http://stackoverflow.com/questions/7942312/of-greedy-set-cover-faster

Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> universe = set([1,2,3,4])
>>> subsets = [set([1,2]), set([1]), set([1,2,3]), set([1]), set([3,4]),
>>>           set([4]), set([1,2]), set([3,4]), set([1,2,3,4])]
>>> weights = [1, 1, 2, 2, 2, 3, 3, 4, 4]
>>> chosen, costs = greedy_setcover(universe, subsets, weights)
>>> print('Cover: %r' % (chosen,))
>>> print('Total Cost: %r=sum(%r)' % (sum(costs), costs))










	
vtool.gridsearch_addWeighted()

	
	CommandLine:

	xdoctest -m ~/code/vtool/vtool/blend.py gridsearch_addWeighted










	
vtool.gridsearch_chipextract()

	
	CommandLine:

	xdoctest -m ~/code/vtool/vtool/chip.py gridsearch_chipextract –show





Example

>>> # DISABLE_DOCTEST
>>> # GRIDSEARCH
>>> from vtool.chip import *  # NOQA
>>> gridsearch_chipextract()
>>> ut.show_if_requested()










	
vtool.gridsearch_image_function(param_info, test_func, args=(), show_func=None)

	gridsearch for a function that produces a single image






	
vtool.group_consecutive(arr)

	Returns lists of consecutive values

References

http://stackoverflow.com/questions/7352684/how-to-find-the-groups-of-consecutive-elements-from-an-array-in-numpy


	Parameters

	arr (ndarray) – must be integral and unique



	Returns

	arr -



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –exec-group_consecutive





Example

>>> # ENABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> arr = np.array([1, 2, 3, 5, 6, 7, 8, 9, 10, 15, 99, 100, 101])
>>> groups = group_consecutive(arr)
>>> result = ('groups = %s' % (str(groups),))
>>> print(result)
groups = [array([1, 2, 3]), array([ 5,  6,  7,  8,  9, 10]), array([15]), array([ 99, 100, 101])]










	
vtool.group_indices(idx2_groupid, assume_sorted=False)

	
	Parameters

	idx2_groupid (ndarray) – numpy array of group ids (must be numeric)



	Returns

	(keys, groupxs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple] (ndarray, list of ndarrays)






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices
xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices:0
xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices:1





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> idx2_groupid = np.array([2, 1, 2, 1, 2, 1, 2, 3, 3, 3, 3])
>>> (keys, groupxs) = group_indices(idx2_groupid)
>>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
>>> print(result)
np.array([1, 2, 3], dtype=np.int64),
[
    np.array([1, 3, 5], dtype=np.int64),
    np.array([0, 2, 4, 6], dtype=np.int64),
    np.array([ 7,  8,  9, 10], dtype=np.int64),
],





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> idx2_groupid = np.array([[  24], [ 129], [ 659], [ 659], [ 24],
...       [659], [ 659], [ 822], [ 659], [ 659], [24]])
>>> # 2d arrays must be flattened before coming into this function so
>>> # information is on the last axis
>>> (keys, groupxs) = group_indices(idx2_groupid.T[0])
>>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
>>> print(result)
np.array([ 24, 129, 659, 822], dtype=np.int64),
[
    np.array([ 0,  4, 10], dtype=np.int64),
    np.array([1], dtype=np.int64),
    np.array([2, 3, 5, 6, 8, 9], dtype=np.int64),
    np.array([7], dtype=np.int64),
],





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> idx2_groupid = np.array([True, True, False, True, False, False, True])
>>> (keys, groupxs) = group_indices(idx2_groupid)
>>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
>>> print(result)
np.array([False,  True], dtype=np.bool),
[
    np.array([2, 4, 5], dtype=np.int64),
    np.array([0, 1, 3, 6], dtype=np.int64),
],






	Time:

	>>> # xdoctest: +SKIP
>>> import vtool as vt
>>> setup = ut.extract_timeit_setup(vt.group_indices, 2, 'groupxs =')
>>> print(setup)
>>> stmt_list = ut.codeblock(
        '''
        [sortx[lx:rx] for lx, rx in ut.itertwo(idxs)]
        [sortx[lx:rx] for lx, rx in zip(idxs, idxs[1:])]
        #[sortx[lx:rx] for lx, rx in ut.iter_window(idxs)]
        #[sortx[slice(*_)] for _ in ut.itertwo(idxs)]
        #[sortx[slice(lr, lx)] for lr, lx in ut.itertwo(idxs)]
        #np.split(sortx, idxs[1:-1])
        #np.hsplit(sortx, idxs[1:-1])
        np.array_split(sortx, idxs[1:-1])
        ''').split('\n')
>>> stmt_list = [x for x in stmt_list if not x.startswith('#')]
>>> passed, times, outputs = ut.timeit_compare(stmt_list, setup, iterations=10000)





>>> # xdoctest: +SKIP
>>> stmt_list = ut.codeblock(
        '''
        np.diff(groupids_sorted)
        np.ediff1d(groupids_sorted)
        np.subtract(groupids_sorted[1:], groupids_sorted[:-1])
        ''').split('\n')
>>> stmt_list = [x for x in stmt_list if not x.startswith('#')]
>>> passed, times, outputs = ut.timeit_compare(stmt_list, setup, iterations=10000)







	Ignore:

	import numba
group_indices_numba = numba.jit(group_indices)
group_indices_numba(idx2_groupid)



	SeeAlso:

	apply_grouping





References

http://stackoverflow.com/questions/4651683/
numpy-grouping-using-itertools-groupby-performance


Todo

Look into np.split
http://stackoverflow.com/questions/21888406/
getting-the-indexes-to-the-duplicate-columns-of-a-numpy-array








	
vtool.groupby(items, idx2_groupid)

	>>> items    = np.array(np.arange(100))
>>> idx2_groupid = np.array(np.random.randint(0, 4, size=100))
>>> items = idx2_groupid










	
vtool.groupby_dict(items, idx2_groupid)

	




	
vtool.groupby_gen(items, idx2_groupid)

	>>> items    = np.array(np.arange(100))
>>> idx2_groupid = np.array(np.random.randint(0, 4, size=100))










	
vtool.groupedzip(id_list, datas_list)

	Function for grouping multiple lists of data (stored in datas_list)
using id_list.


	Parameters

	
	id_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	datas_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 






	Returns

	_iter



	Return type

	iterator






	CommandLine:

	python -m vtool.clustering2 –test-groupedzip





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> # build test data
>>> id_list = np.array([1, 2, 1, 2, 1, 2, 3])
>>> datas_list = [
...     ['a', 'b', 'c', 'd', 'e', 'f', 'g'],
...     ['A', 'B', 'C', 'D', 'E', 'F', 'G'],
... ]
>>> # execute function
>>> groupxs, grouped_iter = groupedzip(id_list, datas_list)
>>> grouped_tuples = list(grouped_iter)
>>> # verify results
>>> result = str(groupxs) + '\n'
>>> result += ub.repr2(grouped_tuples, nl=1)
>>> print(result)
[1 2 3]
[
    (['a', 'c', 'e'], ['A', 'C', 'E']),
    (['b', 'd', 'f'], ['B', 'D', 'F']),
    (['g'], ['G']),
]










	
vtool.haversine(latlon1, latlon2)

	Calculate the great circle distance between two points
on the earth (specified in decimal degrees)


	Parameters

	
	latlon1 (ndarray) – 


	latlon2 (ndarray) – 








References

en.wikipedia.org/wiki/Haversine_formula
gis.stackexchange.com/questions/81551/matching-gps-tracks
stackoverflow.com/questions/4913349/haversine-distance-gps-points


	CommandLine:

	python -m vtool.distance –exec-haversine





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> import scipy.spatial.distance as spdist
>>> import vtool as vt
>>> import functools
>>> gpsarr_track_list_ = [
...    np.array([[ -80.21895315, -158.81099213],
...              [ -12.08338926,   67.50368014],
...              [ -11.08338926,   67.50368014],
...              [ -11.08338926,   67.50368014],]
...    ),
...    np.array([[   9.77816711,  -17.27471498],
...              [ -51.67678814, -158.91065495],])
...    ]
>>> latlon1 = gpsarr_track_list_[0][0]
>>> latlon2 = gpsarr_track_list_[0][1]
>>> kilometers = vt.haversine(latlon1, latlon2)
>>> haversin_pdist = functools.partial(spdist.pdist, metric=vt.haversine)
>>> dist_vector_list = list(map(haversin_pdist, gpsarr_track_list_))
>>> dist_matrix_list = list(map(spdist.squareform, dist_vector_list))










	
vtool.hist_argmaxima(hist, centers=None, maxima_thresh=None)

	must take positive only values


	CommandLine:

	python -m vtool.histogram hist_argmaxima





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> maxima_thresh = .8
>>> hist = np.array([    6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
>>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
>>> maxima_x, maxima_y, argmaxima = hist_argmaxima(hist, centers)
>>> result = str((maxima_x, maxima_y, argmaxima))
>>> print(result)










	
vtool.hist_argmaxima2(hist, maxima_thresh=0.8)

	must take positive only values


	Setup:

	>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA







	GridSearch:

	>>> hist1 = np.array([1, .9, .8, .99, .99, 1.1, .9, 1.0, 1.0])
>>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.0, 1.0])
>>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.0])
>>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.2])
>>> hist2 = np.array([1, 1.2])
>>> hist2 = np.array([1, 1, 1.2])
>>> hist2 = np.array([1])
>>> hist2 = np.array([])









Example

>>> # ENABLE_DOCTEST
>>> maxima_thresh = .8
>>> hist = np.array([1, .9, .8, .99, .99, 1.1, .9, 1.0, 1.0])
>>> argmaxima = hist_argmaxima2(hist)
>>> print(argmaxima)










	
vtool.hist_edges_to_centers(edges)

	Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> edges = [-0.79, 0.00, 0.79, 1.57, 2.36, 3.14, 3.93, 4.71, 5.50, 6.28, 7.07]
>>> centers = hist_edges_to_centers(edges)
>>> result = str(centers)
>>> print(result)
[-0.395  0.395  1.18   1.965  2.75   3.535  4.32   5.105  5.89   6.675]










	
vtool.hist_isect(hist1, hist2)

	returns histogram intersection distance between two histograms






	
vtool.homogenous_circle_pts(nSamples)

	Make a list of homogenous circle points






	
vtool.iceil(num, dtype=<class 'numpy.int32'>)

	Integer ceiling. (because numpy doesn’t seem to have it!)


	Parameters

	num (ndarray or scalar) – 



	Returns

	



	Return type

	ndarray or scalar






	CommandLine:

	python -m vtool.util_math –test-iceil





Example

>>> # ENABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> num = 1.5
>>> result = repr(iceil(num))
>>> print(result)
2





Example

>>> # ENABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> import ubelt as ub
>>> num = [1.5, 2.9]
>>> result = ub.repr2(iceil(num), with_dtype=True)
>>> print(result)
np.array([2, 3], dtype=np.int32)










	
vtool.imread(img_fpath, grayscale=False, orient=False, flags=None, force_pil=None, delete_if_corrupted=False, **kwargs)

	Wrapper around the opencv imread function. Handles remote uris.


	Parameters

	
	img_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – file path string


	grayscale (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)


	orient (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)


	flags (None [https://docs.python.org/3/library/constants.html#None]) – opencv flags (default = None)


	force_pil (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = None)


	delete_if_corrupted (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)






	Returns

	imgBGR



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –test-imread
python -m vtool.image –test-imread:1
python -m vtool.image –test-imread:2





References

http://docs.opencv.org/modules/core/doc/utility_and_system_functions_and_macros.html#error
http://stackoverflow.com/questions/23572241/cv2-threshold-error-210

Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> imgBGR1 = imread(img_fpath, grayscale=False)
>>> imgBGR2 = imread(img_fpath, grayscale=True)
>>> imgBGR3 = imread(img_fpath, orient=True)
>>> assert imgBGR1.shape == (250, 300, 3)
>>> assert imgBGR2.shape == (250, 300)
>>> # assert np.all(imgBGR1 == imgBGR3)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgBGR1, pnum=(2, 2, 1))
>>> pt.imshow(imgBGR2, pnum=(2, 2, 2))
>>> pt.imshow(imgBGR3, pnum=(2, 2, 3))
>>> ut.show_if_requested()





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_url = 'http://images.summitpost.org/original/769474.JPG'
>>> img_fpath = ut.grab_file_url(img_url)
>>> imgBGR1 = imread(img_url)
>>> imgBGR2 = imread(img_fpath)
>>> #imgBGR2 = imread(img_fpath, force_pil=False, flags=cv2.IMREAD_UNCHANGED)
>>> print('imgBGR.shape = %r' % (imgBGR1.shape,))
>>> print('imgBGR2.shape = %r' % (imgBGR2.shape,))
>>> result = str(imgBGR1.shape)
>>> diff_pxls = imgBGR1 != imgBGR2
>>> num_diff_pxls = diff_pxls.sum()
>>> print(result)
>>> print('num_diff_pxls=%r/%r' % (num_diff_pxls, diff_pxls.size))
>>> assert num_diff_pxls == 0
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> diffMag = np.linalg.norm(imgBGR2 / 255. - imgBGR1 / 255., axis=2)
>>> pt.imshow(imgBGR1, pnum=(1, 3, 1))
>>> pt.imshow(diffMag / diffMag.max(), pnum=(1, 3, 2))
>>> pt.imshow(imgBGR2, pnum=(1, 3, 3))
>>> ut.show_if_requested()
(2736, 3648, 3)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> url = 'http://www.sherv.net/cm/emo/funny/2/big-dancing-banana-smiley-emoticon.gif'
>>> img_fpath = ut.grab_file_url(url)
>>> delete_if_corrupted = False
>>> grayscale = False
>>> imgBGR = imread(img_fpath, grayscale=grayscale)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgBGR)
>>> ut.show_if_requested()










	
vtool.imread_remote_s3(img_fpath, **kwargs)

	




	
vtool.imread_remote_url(img_url, **kwargs)

	




	
vtool.imwrite(img_fpath, imgBGR, fallback=False)

	References

http://docs.opencv.org/modules/highgui/doc/reading_and_writing_images_and_video.html


	Parameters

	
	img_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – file path string


	imgBGR (ndarray[uint8_t, ndim=2]) – image data in opencv format (blue, green, red)


	fallback (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)









	CommandLine:

	python -m vtool.image –exec-imwrite





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> import utool as ut
>>> img_fpath1 = ut.grab_test_imgpath('zebra.png')
>>> imgBGR = vt.imread(img_fpath1)
>>> img_dpath = ub.ensure_app_cache_dir('vtool', 'testwrite')
>>> img_fpath2 = ut.unixjoin(img_dpath, 'zebra.png')
>>> fallback = False
>>> imwrite(img_fpath2, imgBGR, fallback=fallback)
>>> imgBGR2 = vt.imread(img_fpath2)
>>> assert np.all(imgBGR2 == imgBGR)










	
vtool.imwrite_fallback(img_fpath, imgBGR)

	




	
vtool.inbounds(num, low, high, eq=False)

	
	Parameters

	
	num (scalar or ndarray) – 


	low (scalar or ndarray) – 


	high (scalar or ndarray) – 


	eq (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	is_inbounds



	Return type

	scalar or ndarray






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/other.py inbounds





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> import utool as ut
>>> num = np.array([[ 0.   ,  0.431,  0.279],
...                 [ 0.204,  0.352,  0.08 ],
...                 [ 0.107,  0.325,  0.179]])
>>> low  = .1
>>> high = .4
>>> eq = False
>>> is_inbounds = inbounds(num, low, high, eq)
>>> result = ub.repr2(is_inbounds, with_dtype=True)
>>> print(result)










	
vtool.index_partition(item_list, part1_items)

	returns two lists. The first are the indecies of items in item_list that
are in part1_items. the second is the indices in item_list that are not
in part1_items. items in part1_items that are not in item_list are
ignored

Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> item_list = ['dist', 'fg', 'distinctiveness']
>>> part1_items = ['fg', 'distinctiveness']
>>> part1_indexes, part2_indexes = index_partition(item_list, part1_items)
>>> ut.assert_eq(part1_indexes.tolist(), [1, 2])
>>> ut.assert_eq(part2_indexes.tolist(), [0])










	
vtool.index_to_boolmask(index_list, maxval=None, isflat=True)

	transforms a list of indicies into a boolean mask


	Parameters

	
	index_list (ndarray) – 


	maxval (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)









	Kwargs:

	maxval






	Returns

	mask



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_numpy index_to_boolmask





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_numpy import *  # NOQA
>>> import vtool as vt
>>> index_list = np.array([(0, 0), (1, 1), (2, 1)])
>>> maxval = (3, 3)
>>> mask = vt.index_to_boolmask(index_list, maxval, isflat=False)
>>> result = ('mask =\n%s' % (str(mask.astype(np.uint8)),))
>>> print(result)
[[1 0 0]
 [0 1 0]
 [0 1 0]]





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_numpy import *  # NOQA
>>> import vtool as vt
>>> index_list = np.array([0, 1, 4])
>>> maxval = 5
>>> mask = vt.index_to_boolmask(index_list, maxval, isflat=True)
>>> result = ('mask = %s' % (str(mask.astype(np.uint8)),))
>>> print(result)
mask = [1 1 0 0 1]










	
vtool.infer_vert(img1, img2, vert)

	which is the better stack dimension






	
vtool.inspect_pdfs(tn_support, tp_support, score_domain, p_tp_given_score, p_tn_given_score, p_score_given_tp, p_score_given_tn, p_score, prob_thresh=None, score_thresh=None, with_scores=False, with_roc=False, with_precision_recall=False, with_hist=False, fnum=None, figtitle=None, interactive=None, use_stems=None, part_attrs=None, thresh_kw=None, attr_callback=None, with_prebayes=True, with_postbayes=True, score_range=None, **kwargs)

	Shows plots of learned thresholds


	CommandLine:

	python -m vtool.score_normalization –test-ScoreNormalizer –show
python -m vtool.score_normalization –exec-ScoreNormalizer.visualize –show










	
vtool.interact_roc_factory(confusions, target_tpr=None, show_operating_point=False)

	
	Parameters

	confusions (Confusions) – 






	CommandLine:

	python -m vtool.confusion –exec-interact_roc_factory –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> print('scores = %r' % (scores,))
>>> confusions = ConfusionMetrics().fit(scores, labels)
>>> print(ut.make_csv_table(
>>>   [confusions.fpr, confusions.tpr, confusions.thresholds],
>>>   ['fpr', 'tpr', 'thresh']))
>>> # xdoctest: +REQUIRES(--show)
>>> ROCInteraction = interact_roc_factory(confusions, target_tpr=.4, show_operating_point=True)
>>> inter = ROCInteraction()
>>> inter.show_page()
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> ut.show_if_requested()










	
vtool.intern_warp_single_patch(img, x, y, ori, V, patch_size, flags=2, borderMode=1)

	
	Ignore:

	>>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
>>> from vtool.patch import *  # NOQA
>>> import sympy
>>> from sympy.abc import theta
>>> ori = theta
>>> x, y, a, c, d, patch_size = sympy.symbols('x y a c d S')
>>> half_patch_size = patch_size / 2
>>>
>>> def sympy_rotation_mat3x3(radians):
>>>     # TODO: handle array impouts
>>>     sin_ = sympy.sin(radians)
>>>     cos_ = sympy.cos(radians)
>>>     R = np.array(((cos_, -sin_,  0),
>>>                   (sin_,  cos_,  0),
>>>                   (   0,     0,  1),))
>>>     return sympy.Matrix(R)
>>>
>>> kpts = np.array([[x, y, a, c, d, ori]])
>>> kp = ktool.get_invV_mats(kpts, with_trans=True)[0]
>>> invV = sympy.Matrix(kp)
>>> V = invV.inv()
>>> ss = sympy.sqrt(patch_size) * 3.0
>>> T = sympy.Matrix(ltool.translation_mat3x3(-x, -y, None))  # Center the patch
>>> R = sympy_rotation_mat3x3(-ori)  # Rotate the centered unit circle patch
>>> S = sympy.Matrix(ltool.scale_mat3x3(ss, dtype=None))  # scale from unit circle to the patch size
>>> X = sympy.Matrix(ltool.translation_mat3x3(half_patch_size, half_patch_size, None))  # Translate back to patch-image coordinates
>>>
>>> sympy.MatMul(X, S, hold=True)
>>>
>>> def add_matmul_hold_prop(mat):
>>>     #import functools
>>>     def matmul_hold(other, hold=True):
>>>         new = sympy.MatMul(mat, other, hold=hold)
>>>         add_matmul_hold_prop(new)
>>>         return new
>>>     #matmul_hold = functools.partial(sympy.MatMul, mat, hold=True)
>>>     setattr(mat, 'matmul_hold', matmul_hold)
>>> add_matmul_hold_prop(X)
>>> add_matmul_hold_prop(S)
>>> add_matmul_hold_prop(R)
>>> add_matmul_hold_prop(V)
>>> add_matmul_hold_prop(T)
>>>
>>> M = X.matmul_hold(S).matmul_hold(R).matmul_hold(V).matmul_hold(T)
>>> #M = X.multiply(S).multiply(R).multiply(V).multiply(T)
>>>
>>>
>>> V_full = R.multiply(V).multiply(T)
>>> sympy.latex(V_full)
>>> print(sympy.latex(R.multiply(V).multiply(T)))
>>> print(sympy.latex(X))
>>> print(sympy.latex(S))
>>> print(sympy.latex(R))
>>> print(sympy.latex(invV) + '^{-1}')
>>> print(sympy.latex(T))














	
vtool.interpolate_between(peak_list, nScales, high, low)

	




	
vtool.interpolate_maxima(scalar_list)

	




	
vtool.interpolate_nans(arr)

	replaces nans with interpolated values or 0


	Parameters

	arr (ndarray) – 



	Returns

	new_arr



	Return type

	ndarray






	CommandLine:

	python -m vtool.util_math –exec-interpolate_nans





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> arr = np.array([np.nan, np.nan, np.nan, np.nan])
>>> new_arr = interpolate_nans(arr)
>>> result = ('new_arr = %s' % (str(new_arr),))
>>> print(result)
new_arr = [ 0.  0.  0.  0.]





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> arr = np.array([np.nan, 1, np.nan, np.nan, np.nan, np.nan, 10, np.nan, 5])
>>> new_arr = interpolate_nans(arr)
>>> result = ('new_arr = %s' % (str(new_arr),))
>>> print(result)
new_arr = [  1.    1.    2.8   4.6   6.4   8.2  10.    7.5   5. ]










	
vtool.interpolate_peaks(x_data_list, y_data_list)

	




	
vtool.interpolate_peaks2(x_data_list, y_data_list)

	




	
vtool.interpolate_precision_recall(precision, recall, nSamples=11)

	Interpolates precision as a function of recall p_{interp}(r)

Reduce wiggles in average precision curve by taking interpolated values
along a uniform sample.

References

http://en.wikipedia.org/wiki/Information_retrieval#Average_precision
http://en.wikipedia.org/wiki/Information_retrieval#Mean_Average_precision


	CommandLine:

	python -m vtool.confusion –test-interpolate_precision_recall –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> nSamples = 11
>>> confusions = ConfusionMetrics().fit(scores, labels)
>>> precision = confusions.precision
>>> recall = confusions.recall
>>> recall_domain, p_interp = interpolate_precision_recall(confusions.precision, recall, nSamples=11)
>>> result = ub.repr2(p_interp, precision=1, with_dtype=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> draw_precision_recall_curve(recall_domain, p_interp)
>>> ut.show_if_requested()
np.array([ 1. ,  1. ,  1. ,  1. ,  1. ,  1. ,  1. ,  0.9,  0.9,  0.8,  0.6], dtype=np.float64)










	
vtool.interpolate_replbounds(xdata, ydata, pt, maximize=True)

	xdata = np.array([.1, .2, .3, .4, .5])
ydata = np.array([.1, .2, .3, .4, .5])
pt = .35


	FIXME:

	if duplicate xdata is given bad things happen.



	BUG:

	in scipy.interpolate.interp1d
If there is a duplicate xdata, then assume_sorted=False will
sort ydata by xdata, but xdata should retain its initial ordering
in places of ambuguity. Currently it does not.






	Parameters

	
	xdata (ndarray) – 


	ydata (ndarray) – 


	pt (ndarray) – 






	Returns

	interp_vals



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.confusion –exec-interpolate_replbounds





Example

>>> from vtool.confusion import *  # NOQA
>>> scores, labels = testdata_scores_labels()
>>> self = ConfusionMetrics().fit(scores, labels)
>>> xdata = self.tpr
>>> ydata = self.thresholds
>>> pt = 1.0
>>> #xdata = self.fpr
>>> #ydata = self.thresholds
>>> #pt = 0.0
>>> thresh = interpolate_replbounds(xdata, ydata, pt, maximize=True)
>>> print('thresh = %r' % (thresh,))
>>> thresh = interpolate_replbounds(xdata, ydata, pt, maximize=False)
>>> print('thresh = %r' % (thresh,))





Example

>>> # DISABLE_DOCTEST
>>> from vtool.confusion import *  # NOQA
>>> xdata = np.array([0.7,  0.8,  0.8,  0.9,  0.9, 0.9])
>>> ydata = np.array([34,    26,   23,   22,   19,  17])
>>> pt = np.array([.85, 1.0, -1.0])
>>> interp_vals = interpolate_replbounds(xdata, ydata, pt)
>>> result = ('interp_vals = %s' % (str(interp_vals),))
>>> print(result)
interp_vals = [ 22.5  17.   34. ]










	
vtool.interpolate_submaxima(argmaxima, hist_, centers=None)

	
	Parameters

	
	argmaxima (ndarray) – indicies into ydata / centers that are argmaxima


	hist_ (ndarray) – ydata, histogram frequencies


	centers (ndarray) – xdata, histogram labels









	FIXME:

	what happens when argmaxima[i] == len(hist_)



	CommandLine:

	python -m vtool.histogram –test-interpolate_submaxima –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import ubelt as ub
>>> argmaxima = np.array([1, 4, 7])
>>> hist_ = np.array([    6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
>>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
>>> submaxima_x, submaxima_y = interpolate_submaxima(argmaxima, hist_, centers)
>>> locals_ = ut.exec_func_src(interpolate_submaxima,
>>>                            key_list=['x123', 'y123', 'coeff_list'])
>>> x123, y123, coeff_list = locals_
>>> res = (submaxima_x, submaxima_y)
>>> result = ub.repr2(res, nl=1, nobr=True, precision=2, with_dtype=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.ensureqt()
>>> pt.figure(fnum=pt.ensure_fnum(None))
>>> pt.plot(centers, hist_, '-')
>>> pt.plot(centers[argmaxima], hist_[argmaxima], 'o', label='argmaxima')
>>> pt.plot(submaxima_x, submaxima_y, 'b*', markersize=20, label='interp maxima')
>>> # Extract parabola points
>>> pt.plt.plot(x123, y123, 'o', label='maxima neighbors')
>>> xpoints = [np.linspace(x1, x3, 50) for (x1, x2, x3) in x123.T]
>>> ypoints = [np.polyval(coeff, x_pts) for x_pts, coeff in zip(xpoints, coeff_list)]
>>> # Draw Submax Parabola
>>> for x_pts, y_pts in zip(xpoints, ypoints):
>>>     pt.plt.plot(x_pts, y_pts, 'g--', lw=2)
>>> pt.show_if_requested()
np.array([ 0.15,  3.03,  5.11], dtype=np.float64),
np.array([  9.2 ,  37.19,   0.  ], dtype=np.float64),





Example

>>> hist_ = np.array([5])
>>> argmaxima = [0]










	
vtool.interpolated_histogram(data, weights, range_, bins, interpolation_wrap=True, _debug=False)

	Follows np.histogram, but does interpolation


	Parameters

	
	data (ndarray) – 


	weights (ndarray) – 


	range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – range from 0 to 1


	bins (int [https://docs.python.org/3/library/functions.html#int]) – 


	interpolation_wrap (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = True)


	_debug (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)









	CommandLine:

	python -m vtool.histogram –test-interpolated_histogram





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> data = np.array([ 0,  1,  2,  3.5,  3,  3,  4,  4])
>>> weights = np.array([1., 1., 1., 1., 1., 1., 1., 1.])
>>> range_ = (0, 4)
>>> bins = 5
>>> interpolation_wrap = False
>>> hist, edges = interpolated_histogram(data, weights, range_, bins,
>>>                                      interpolation_wrap)
>>> assert np.abs(hist.sum() - weights.sum()) < 1E-9
>>> assert hist.size == bins
>>> assert edges.size == bins + 1
>>> result = get_histinfo_str(hist, edges)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> data = np.array([ 0,  1,  2,  3.5,  3,  3,  4,  4])
>>> weights = np.array([4.5, 1., 1., 1., 1., 1., 1., 1.])
>>> range_ = (-.5, 4.5)
>>> bins = 5
>>> interpolation_wrap = True
>>> hist, edges = interpolated_histogram(data, weights, range_, bins,
>>>                                      interpolation_wrap)
>>> assert np.abs(hist.sum() - weights.sum()) < 1E-9
>>> assert hist.size == bins
>>> assert edges.size == bins + 1
>>> result = get_histinfo_str(hist, edges)
>>> print(result)










	
vtool.intersect1d_reduce(arr_list, assume_unique=False)

	




	
vtool.intersect2d_flags(A, B)

	Checks intersection of rows of A against rows of B


	Parameters

	
	A (ndarray[ndims=2]) – 


	B (ndarray[ndims=2]) – 






	Returns

	(flag_list1, flag_list2)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.other –test-intersect2d_flags



	SeeAlso:

	np.in1d - the one dimensional version





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> A = np.array([[609, 307], [ 95, 344], [  1, 690]])
>>> B = np.array([[ 422, 1148], [ 422,  968], [ 481, 1148], [ 750, 1132], [ 759,  159]])
>>> (flag_list1, flag_list2) = intersect2d_flags(A, B)
>>> result = str((flag_list1, flag_list2))
>>> print(result)










	
vtool.intersect2d_indices(A, B)

	
	Parameters

	
	A (ndarray[ndims=2]) – 


	B (ndarray[ndims=2]) – 






	Returns

	(ax_list, bx_list)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.other –test-intersect2d_indices





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> A = np.array([[ 158,  171], [ 542,  297], [ 955, 1113], [ 255, 1254], [ 976, 1255], [ 170, 1265]])
>>> B = np.array([[ 117,  211], [ 158,  171], [ 255, 1254], [ 309,  328], [ 447, 1148], [ 750,  357], [ 976, 1255]])
>>> # execute function
>>> (ax_list, bx_list) = intersect2d_indices(A, B)
>>> # verify results
>>> result = str((ax_list, bx_list))
>>> print(result)










	
vtool.intersect2d_numpy(A, B, assume_unique=False, return_indices=False)

	References

http://stackoverflow.com/questions/8317022/get-intersecting-rows-across-two-2d-numpy-arrays/8317155#8317155


	Parameters

	
	A (ndarray[ndims=2]) – 


	B (ndarray[ndims=2]) – 


	assume_unique (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	C



	Return type

	ndarray[ndims=2]






	CommandLine:

	python -m vtool.other –test-intersect2d_numpy





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> # build test data
>>> A = np.array([[  0,  78,  85, 283, 396, 400, 403, 412, 535, 552],
...               [152,  98,  32, 260, 387, 285,  22, 103,  55, 261]]).T
>>> B = np.array([[403,  85, 412,  85, 815, 463, 613, 552],
...                [ 22,  32, 103, 116, 188, 199, 217, 254]]).T
>>> assume_unique = False
>>> # execute function
>>> C, Ax, Bx = intersect2d_numpy(A, B, return_indices=True)
>>> # verify results
>>> result = str((C.T, Ax, Bx))
>>> print(result)
(array([[ 85, 403, 412],
       [ 32,  22, 103]]), array([2, 6, 7]), array([0, 1, 2]))





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> A = np.array([[1, 2, 3], [1, 1, 1]])
>>> B = np.array([[1, 2, 3], [1, 2, 14]])
>>> C, Ax, Bx = intersect2d_numpy(A, B, return_indices=True)
>>> result = str((C, Ax, Bx))
>>> print(result)
(array([[1, 2, 3]]), array([0]), array([0]))










	
vtool.intersect2d_structured_numpy(arr1, arr2, assume_unique=False)

	
	Parameters

	
	arr1 – unstructured 2d array


	arr2 – unstructured 2d array






	Returns

	A_, B_, C_ - structured versions of arr1, and arr2, and their structured intersection





References

http://stackoverflow.com/questions/16970982/find-unique-rows-in-numpy-array
http://stackoverflow.com/questions/8317022/get-intersecting-rows-across-two-2d-numpy-arrays






	
vtool.inv_ltri(ltri, det)

	Lower triangular inverse






	
vtool.invert_apply_grouping(grouped_items, groupxs)

	
	Parameters

	
	grouped_items (list [https://docs.python.org/3/library/stdtypes.html#list]) – of lists


	groupxs (list [https://docs.python.org/3/library/stdtypes.html#list]) – of lists






	Returns

	items



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.clustering2 –test-invert_apply_grouping





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> grouped_items = [[8, 5, 6], [1, 5, 8, 7], [5, 3, 0, 9]]
>>> groupxs = [np.array([1, 3, 5]), np.array([0, 2, 4, 6]), np.array([ 7,  8,  9, 10])]
>>> items = invert_apply_grouping(grouped_items, groupxs)
>>> result = items
>>> print(result)
[1, 8, 5, 5, 8, 6, 7, 5, 3, 0, 9]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> grouped_items, groupxs = [], []
>>> result = invert_apply_grouping(grouped_items, groupxs)
>>> print(result)
[]










	
vtool.invert_apply_grouping2(grouped_items, groupxs, dtype=None)

	use only when ungrouping will be complete






	
vtool.invert_apply_grouping3(grouped_items, groupxs, maxval)

	




	
vtool.invert_invV_mats(invV_mats)

	
	Parameters

	invV_mats (ndarray[float32_t, ndim=3]) – keypoint shapes (possibly translation)



	Returns

	V_mats



	Return type

	ndarray[float32_t, ndim=3]





# Ignore:
#     >>> from vtool.keypoint import *
#     >>> invV_mats  = np.array([[[ 18.00372824,   1.86434161,  32.        ],
#     >>>                         [ -0.61356842,  16.02202028,  27.2       ],
#     >>>                         [  0.        ,   0.        ,   1.        ]],
#     >>> #
#     >>>                         [[ 17.41989015,   2.51145917,  61.        ],
#     >>>                         [ -2.94649591,  24.02540959,  22.9       ],
#     >>>                         [  0.        ,   0.        ,   1.        ]],
#     >>> #
#     >>>                         [[ 20.38098025,   0.88070646,  93.1       ],
#     >>>                         [ -0.93778675,  24.78261982,  23.6       ],
#     >>>                         [  0.        ,   0.        ,   1.        ]],
#     >>> #
#     >>>                         [[ 16.25114793,  -5.93213207, 120.        ],
#     >>>                         [  4.71295477,  21.80597527,  29.5       ],
#     >>>                         [  0.        ,   0.        ,   1.        ]],
#     >>> #
#     >>>                         [[ 19.60863253, -11.43641248, 147.        ],
#     >>>                         [  8.45128003,  10.69925072,  42.        ],
#     >>>                         [  0.        ,   0.        ,   1.        ]]])
#     >>> ut.hash_data(invV_mats)
#     hcnoknyxgeecfyfrygblbvdeezmiulws
#     >>> V_mats = npl.inv(invV_mats)
#     >>> ut.hash_data(V_mats)
#     yooneahjgcifojzpovddeyhtkkyypldd

Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> invV_mats = vt.get_invVR_mats3x3(kpts)
>>> V_mats = invert_invV_mats(invV_mats)
>>> test = np.matmul(invV_mats, V_mats)
>>> # This should give us identity
>>> assert np.allclose(test, np.eye(3))










	
vtool.inverted_sift_patch(sift, dim=32)

	Idea for inverted sift visualization


	CommandLine:

	python -m vtool.patch test_sift_viz –show –name=star
python -m vtool.patch test_sift_viz –show –name=star2
python -m vtool.patch test_sift_viz –show –name=cross
python -m vtool.patch test_sift_viz –show –name=stripe





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> import vtool as vt
>>> patch = vt.get_test_patch(ut.get_argval('--name', default='star'))
>>> sift = vt.extract_feature_from_patch(patch)
>>> siftimg = test_sift_viz(sift)
>>> # Need to do some image blending
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.figure(fnum=1, pnum=(1, 2, 1))
>>> pt.mpl_sift.draw_sift_on_patch(siftimg, sift)
>>> pt.figure(fnum=1, pnum=(1, 2, 2))
>>> patch2 = patch
>>> patch2 = vt.rectify_to_uint8(patch2)
>>> patch2 = vt.rectify_to_square(patch2)
>>> pt.mpl_sift.draw_sift_on_patch(patch2, sift)
>>> ut.show_if_requested()










	
vtool.invertible_stack(vecs_list, label_list)

	Stacks descriptors into a flat structure and returns inverse mapping from
flat database descriptor indexes (dx) to annotation ids (label) and feature
indexes (fx). Feature indexes are w.r.t. annotation indexes.


	Output:

	idx2_desc - flat descriptor stack
idx2_label  - inverted index into annotations
idx2_fx   - inverted index into features





# Example with 2D Descriptors

Example

>>> # DISABLE_DOCTEST
>>> from vtool.nearest_neighbors import *  # NOQA
>>> DESC_TYPE = np.uint8
>>> label_list  = [1, 2, 3, 4, 5]
>>> vecs_list = [
...     np.array([[0, 0], [0, 1]], dtype=DESC_TYPE),
...     np.array([[5, 3], [2, 30], [1, 1]], dtype=DESC_TYPE),
...     np.empty((0, 2), dtype=DESC_TYPE),
...     np.array([[5, 3], [2, 30], [1, 1]], dtype=DESC_TYPE),
...     np.array([[3, 3], [42, 42], [2, 6]], dtype=DESC_TYPE),
...     ]
>>> idx2_vec, idx2_label, idx2_fx = invertible_stack(vecs_list, label_list)
>>> print(repr(idx2_vec.T))
array([[ 0,  0,  5,  2,  1,  5,  2,  1,  3, 42,  2],
       [ 0,  1,  3, 30,  1,  3, 30,  1,  3, 42,  6]], dtype=uint8)
>>> print(repr(idx2_label))
array([1, 1, 2, 2, 2, 4, 4, 4, 5, 5, 5])
>>> print(repr(idx2_fx))
array([0, 1, 0, 1, 2, 0, 1, 2, 0, 1, 2])










	
vtool.invsum(x)

	




	
vtool.iround(num, dtype=<class 'numpy.int32'>)

	Integer round. (because numpy doesn’t seem to have it!)






	
vtool.iter_reduce_ufunc(ufunc, arr_iter, out=None)

	constant memory iteration and reduction

applys ufunc from left to right over the input arrays

Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> arr_list = [
...     np.array([0, 1, 2, 3, 8, 9]),
...     np.array([4, 1, 2, 3, 4, 5]),
...     np.array([0, 5, 2, 3, 4, 5]),
...     np.array([1, 1, 6, 3, 4, 5]),
...     np.array([0, 1, 2, 7, 4, 5])
... ]
>>> memory = np.array([9, 9, 9, 9, 9, 9])
>>> gen_memory = memory.copy()
>>> def arr_gen(arr_list, gen_memory):
...     for arr in arr_list:
...         gen_memory[:] = arr
...         yield gen_memory
>>> print('memory = %r' % (memory,))
>>> print('gen_memory = %r' % (gen_memory,))
>>> ufunc = np.maximum
>>> res1 = iter_reduce_ufunc(ufunc, iter(arr_list), out=None)
>>> res2 = iter_reduce_ufunc(ufunc, iter(arr_list), out=memory)
>>> res3 = iter_reduce_ufunc(ufunc, arr_gen(arr_list, gen_memory), out=memory)
>>> print('res1       = %r' % (res1,))
>>> print('res2       = %r' % (res2,))
>>> print('res3       = %r' % (res3,))
>>> print('memory     = %r' % (memory,))
>>> print('gen_memory = %r' % (gen_memory,))
>>> assert np.all(res1 == res2)
>>> assert np.all(res2 == res3)










	
vtool.iter_reduce_ufunc(ufunc, arr_iter, out=None)

	constant memory iteration and reduction

applys ufunc from left to right over the input arrays

Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> arr_list = [
...     np.array([0, 1, 2, 3, 8, 9]),
...     np.array([4, 1, 2, 3, 4, 5]),
...     np.array([0, 5, 2, 3, 4, 5]),
...     np.array([1, 1, 6, 3, 4, 5]),
...     np.array([0, 1, 2, 7, 4, 5])
... ]
>>> memory = np.array([9, 9, 9, 9, 9, 9])
>>> gen_memory = memory.copy()
>>> def arr_gen(arr_list, gen_memory):
...     for arr in arr_list:
...         gen_memory[:] = arr
...         yield gen_memory
>>> print('memory = %r' % (memory,))
>>> print('gen_memory = %r' % (gen_memory,))
>>> ufunc = np.maximum
>>> res1 = iter_reduce_ufunc(ufunc, iter(arr_list), out=None)
>>> res2 = iter_reduce_ufunc(ufunc, iter(arr_list), out=memory)
>>> res3 = iter_reduce_ufunc(ufunc, arr_gen(arr_list, gen_memory), out=memory)
>>> print('res1       = %r' % (res1,))
>>> print('res2       = %r' % (res2,))
>>> print('res3       = %r' % (res3,))
>>> print('memory     = %r' % (memory,))
>>> print('gen_memory = %r' % (gen_memory,))
>>> assert np.all(res1 == res2)
>>> assert np.all(res2 == res3)










	
vtool.jagged_group(groupids_list)

	flattens and returns group indexes into the flattened list






	
vtool.kp_cpp_infostr(kp)

	mirrors c++ debug code






	
vtool.kpts_docrepr(arr, name='arr', indent=True, *args, **kwargs)

	Example

>>> # DISABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> np.random.seed(0)
>>> arr = np.random.rand(3, 3)
>>> args = tuple()
>>> kwargs = dict()
>>> result = kpts_docrepr(arr)
>>> # verify results
>>> print(result)










	
vtool.kpts_matrices(kpts)

	




	
vtool.kpts_repr(arr, precision=2, suppress_small=True, linebreak=False)

	




	
vtool.learn_score_normalization(tp_support, tn_support, gridsize=1024, adjust=8, return_all=False, monotonize=True, clip_factor=2.6180339887499997, verbose=False, reverse=False, p_tp_method='eq')

	Takes collected data and applys parzen window density estimation and bayes rule.

#True positive scores must be larger than true negative scores.
FIXME: might be an issue with pdfs summing to 1 here.


	Parameters

	
	tp_support (ndarray) – 


	tn_support (ndarray) – 


	gridsize (int [https://docs.python.org/3/library/functions.html#int]) – default 512


	adjust (int [https://docs.python.org/3/library/functions.html#int]) – default 8


	return_all (bool [https://docs.python.org/3/library/functions.html#bool]) – default False


	monotonize (bool [https://docs.python.org/3/library/functions.html#bool]) – default True


	clip_factor (float [https://docs.python.org/3/library/functions.html#float]) – default phi ** 2






	Returns

	(score_domain, p_tp_given_score, p_tn_given_score, p_score_given_tp, p_score_given_tn, p_score)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-learn_score_normalization





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> tp_support = np.linspace(100, 10000, 512)
>>> tn_support = np.linspace(0, 120, 512)
>>> gridsize = 1024
>>> adjust = 8
>>> return_all = False
>>> monotonize = True
>>> clip_factor = 2.6180339887499997
>>> verbose = True
>>> reverse = False
>>> (score_domain, p_tp_given_score) = learn_score_normalization(tp_support, tn_support)
>>> result = '%.2f' % (np.diff(p_tp_given_score).sum())
>>> print(result)
0.99










	
vtool.linear_interpolation(arr, subindices)

	Does linear interpolation to lookup subindex values

Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> arr = np.array([0, 1, 2, 3])
>>> subindices = np.array([0, .1, 1, 1.8, 2, 2.5, 3] )
>>> subvalues = linear_interpolation(arr, subindices)
>>> assert np.allclose(subindices, subvalues)
>>> assert np.allclose(2.3, linear_interpolation(arr, 2.3))










	
vtool.list_compress_(list_, flag_list)

	




	
vtool.list_take_(list_, index_list)

	




	
vtool.logistic_01(x)

	
	Parameters

	x – 






	CommandLine:

	python -m vtool.util_math –exec-logistic_01 –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.util_math import *  # NOQA
>>> x = np.linspace(0, 1)
>>> y = logistic_01(x)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot(x, y)
>>> ut.show_if_requested()










	
vtool.logit(x)

	




	
vtool.make_channels_comparable(img1, img2)

	Broadcasts image arrays so they can have elementwise operations applied


	CommandLine:

	python -m vtool.image make_channels_comparable





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> wh_basis = [(5, 5), (3, 5), (5, 3), (1, 1), (1, 3), (3, 1)]
>>> for w, h in wh_basis:
>>>     shape_basis = [(w, h), (w, h, 1), (w, h, 3)]
>>>     # Test all permutations of shap inputs
>>>     for shape1, shape2 in ut.product(shape_basis, shape_basis):
>>>         print('*    input shapes: %r, %r' % (shape1, shape2))
>>>         img1 = np.empty(shape1)
>>>         img2 = np.empty(shape2)
>>>         img1, img2 = make_channels_comparable(img1, img2)
>>>         print('... output shapes: %r, %r' % (img1.shape, img2.shape))
>>>         elem = (img1 + img2)
>>>         print('... elem(+) shape: %r' % (elem.shape,))
>>>         assert elem.size == img1.size, 'outputs should have same size'
>>>         assert img1.size == img2.size, 'new imgs should have same size'
>>>         print('--------')










	
vtool.make_dummy_fm(nKpts)

	




	
vtool.make_exif_dict_human_readable(exif_dict)

	




	
vtool.make_test_image_keypoints(imgBGR, scale=1.0, skew=0, theta=0, shift=(0, 0))

	




	
vtool.make_video(images, outvid=None, fps=5, size=None, is_color=True, format='XVID')

	Create a video from a list of images.

References

http://www.xavierdupre.fr/blog/2016-03-30_nojs.html
http://opencv-python-tutroals.readthedocs.org/en/latest/py_tutorials/py_gui/py_video_display/py_video_display.html

@param      outvid      output video
@param      images      list of images to use in the video
@param      fps         frame per second
@param      size        size of each frame
@param      is_color    color
@param      format      see http://www.fourcc.org/codecs.php

The function relies on http://opencv-python-tutroals.readthedocs.org/en/latest/.
By default, the video will have the size of the first image.
It will resize every image to this size before adding them to the video.






	
vtool.make_video2(images, outdir)

	




	
vtool.make_white_transparent(imgBGR)

	
	Parameters

	imgBGR (ndarray[uint8_t, ndim=2]) – image data (blue, green, red)



	Returns

	imgBGRA



	Return type

	ndarray






	CommandLine:

	python -m vtool.image make_white_transparent –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> imgBGR = imread(ut.get_argval('--fpath', type_=str))
>>> imgBGRA = make_white_transparent(imgBGR)
>>> result = ('imgBGRA = %s' % (ub.repr2(imgBGRA),))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> ut.show_if_requested()










	
vtool.maxima_neighbors(argmaxima, hist_, centers=None)

	




	
vtool.maximum_parabola_point(A, B, C)

	Maximum x point is where the derivative is 0






	
vtool.median_abs_dev(arr_list, **kwargs)

	References

https://en.wikipedia.org/wiki/Median_absolute_deviation






	
vtool.montage(img_list, dsize, rng=<module 'numpy.random' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/random/__init__.py'>, method='random', return_debug=False)

	Creates a montage / collage from a set of images


	CommandLine:

	python -m vtool.image –exec-montage:0 –show
python -m vtool.image –exec-montage:1





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.image import *  # NOQA
>>> img_list0 = testdata_imglist()
>>> img_list1 = [resize_to_maxdims(img, (256, 256)) for img in img_list0]
>>> num = 4
>>> img_list = list(ub.flatten([img_list1] * num))
>>> dsize = (700, 700)
>>> rng = np.random.RandomState(42)
>>> method = 'unused'
>>> #method = 'random'
>>> dst, debug_info = montage(img_list, dsize, rng, method=method,
>>>                           return_debug=True)
>>> place_img = debug_info.get('place_img_', np.ones((2, 2)))
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(dst, pnum=(1, 2, 1))
>>> pt.imshow(place_img / place_img.max(), pnum=(1, 2, 2))
>>> ut.show_if_requested()





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> import wbia
>>> import random
>>> from os.path import join, expanduser, abspath
>>> from vtool.image import *  # NOQA
>>> ibs = wbia.opendb('GZC')
>>> gid_list0 = ibs.get_valid_gids()
>>> img_list = []
>>> for i in range(6000):
>>>     print(i)
>>>     try:
>>>         gid = random.choice(gid_list0)
>>>         image = ibs.get_images(gid)
>>>         image = resize_to_maxdims(image, (512, 512))
>>>         img_list.append(image)
>>>     except Exception:
>>>         pass
>>> dsize = (19200, 10800)
>>> rng = np.random.RandomState(42)
>>> dst = montage(img_list, dsize, rng)
>>> filepath = abspath(expanduser(join('~', 'Desktop', 'montage.jpg')))
>>> print('Writing to: %r' % (filepath, ))
>>> imwrite(filepath, dst)










	
vtool.mult_lists(*args)

	




	
vtool.multiaxis_reduce(ufunc, arr, startaxis=0)

	used to get max/min over all axes after <startaxis>


	CommandLine:

	python -m vtool.numpy_utils –test-multiaxis_reduce





Example

>>> # ENABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> arr = (rng.rand(4, 3, 2, 1) * 255).astype(np.uint8)
>>> ufunc = np.amax
>>> startaxis = 1
>>> out_ = multiaxis_reduce(ufunc, arr, startaxis)
>>> result = out_
>>> print(result)
[182 245 236 249]










	
vtool.multigroup_lookup(lazydict, keys_list, subkeys_list, custom_func)

	Efficiently calls custom_func for each item in zip(keys_list, subkeys_list)
by grouping subkeys to minimize the number of calls to custom_func.

We are given multiple lists of keys, and subvals.
The goal is to group the subvals by keys and apply the subval lookups
(a call to a function) to the key only once and at the same time.


	Parameters

	
	lazydict (dict of utool.LazyDict) – 


	keys_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	subkeys_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	custom_func (func) – must have signature custom_func(lazydict, key, subkeys)









	SeeAlso:

	vt.multigroup_lookup_naive - unoptomized version, but simple to read





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> fpath_list = [ut.grab_test_imgpath(key) for key in ut.util_grabdata.get_valid_test_imgkeys()]
>>> lazydict = {count: vt.testdata_annot_metadata(fpath) for count, fpath in enumerate(fpath_list)}
>>> aids_list = np.array([(3, 2), (0, 2), (1, 2), (2, 3)])
>>> fms       = np.array([[2, 5], [2, 3], [2, 1], [3, 4]])
>>> keys_list = aids_list.T
>>> subkeys_list = fms.T
>>> def custom_func(lazydict, key, subkeys):
>>>     annot = lazydict[key]
>>>     kpts = annot['kpts']
>>>     rchip = annot['rchip']
>>>     kpts_m = kpts.take(subkeys, axis=0)
>>>     warped_patches = vt.get_warped_patches(rchip, kpts_m)[0]
>>>     return warped_patches
>>> data_lists1 = multigroup_lookup(lazydict, keys_list, subkeys_list, custom_func)
>>> data_lists2 = multigroup_lookup_naive(lazydict, keys_list, subkeys_list, custom_func)
>>> vt.sver_c_wrapper.asserteq(data_lists1, data_lists2)





Example

>>> keys_list = [np.array([]), np.array([]), np.array([])]
>>> subkeys_list = [np.array([]), np.array([]), np.array([])]










	
vtool.multigroup_lookup_naive(lazydict, keys_list, subkeys_list, custom_func)

	Slow version of multigroup_lookup. Makes a call to custom_func for each
item in zip(keys_list, subkeys_list).


	SeeAlso:

	vt.multigroup_lookup










	
vtool.nan_to_num(arr, num)

	




	
vtool.nearest_point(x, y, pts, mode='random')

	finds the nearest point(s) in pts to (x, y)






	
vtool.nearest_point(x, y, pts, mode='random')

	finds the nearest point(s) in pts to (x, y)






	
vtool.non_decreasing(L)

	References

http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity






	
vtool.non_increasing(L)

	References

http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity






	
vtool.nonunique_row_flags(arr)

	




	
vtool.nonunique_row_indexes(arr)

	rows that are not unique (does not include the first instance of each pattern)


	Parameters

	arr (ndarray) – 2d array



	Returns

	nonunique_rowx



	Return type

	ndarray






	SeeAlso:

	unique_row_indexes
nonunique_row_flags



	CommandLine:

	python -m vtool.other –test-unique_row_indexes





Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
>>> nonunique_rowx = unique_row_indexes(arr)
>>> result = ('nonunique_rowx = %s' % (ub.repr2(nonunique_rowx),))
>>> print(result)
nonunique_rowx = np.array([4, 6, 7, 8], dtype=np.int64)










	
vtool.norm01(array, dim=None)

	normalizes a numpy array from 0 to 1 based in its extent


	Parameters

	
	array (ndarray) – 


	dim (int [https://docs.python.org/3/library/functions.html#int]) – 






	Returns

	



	Return type

	ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> array = np.array([ 22, 1, 3, 2, 10, 42, ])
>>> dim = None
>>> array_norm = norm01(array, dim)
>>> result = ub.repr2(array_norm, precision=3)
>>> print(result)










	
vtool.normalize(arr, ord=None, axis=None, out=None)

	Returns all row vectors normalized by their magnitude.


	Parameters

	
	arr (ndarray) – row vectors to normalize


	ord (int [https://docs.python.org/3/library/functions.html#int]) – type of norm to use (defaults to 2-norm)
{non-zero int, inf, -inf}


	axis (int [https://docs.python.org/3/library/functions.html#int]) – axis to normalize


	out (ndarray) – preallocated output









	SeeAlso:

	np.linalg.norm





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> arr = np.array([[1, 2, 3, 4, 5], [2, 2, 2, 2, 2]])
>>> arr_normed = normalize(arr, axis=1)
>>> result = ub.hzcat(['arr_normed = ', ub.repr2(arr_normed, precision=2, with_dtype=True)])
>>> assert np.allclose((arr_normed ** 2).sum(axis=1), [1, 1])
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> arr = np.array([ 0.6,  0.1, -0.6])
>>> arr_normed = normalize(arr)
>>> result = ub.hzcat(['arr_normed = ', ub.repr2(arr_normed, precision=2)])
>>> assert np.allclose((arr_normed ** 2).sum(), [1])
>>> print(result)





Example

>>> from vtool.linalg import *  # NOQA
>>> ord_list = [0, 1, 2, np.inf, -np.inf]
>>> arr = np.array([ 0.6,  0.1, -0.5])
>>> normed = [(ord, normalize(arr, ord=ord)) for ord in ord_list]
>>> result = ub.repr2(normed, precision=2, with_dtype=True)
>>> print(result)










	
vtool.normalize_rows(arr, out=None)

	DEPRICATE






	
vtool.normalize_scores(score_domain, p_tp_given_score, scores, interp_fn=None)

	Adjusts a raw scores to a probabilities based on a learned normalizer


	Parameters

	
	score_domain (ndarray) – input score domain


	p_tp_given_score (ndarray) – learned probability mapping


	scores (ndarray) – raw scores






	Returns

	probabilities



	Return type

	ndarray






	CommandLine:

	python -m vtool.score_normalization –test-normalize_scores





Example

>>> # DISABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> score_domain = np.linspace(0, 10, 10)
>>> p_tp_given_score = (score_domain ** 2) / (score_domain.max() ** 2)
>>> scores = np.array([-1, 0.0, 0.01, 2.3, 8.0, 9.99, 10.0, 10.1, 11.1])
>>> prob = normalize_scores(score_domain, p_tp_given_score, scores)
>>> #np.set_printoptions(suppress=True)
>>> result = ub.repr2(prob, precision=2, suppress_small=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.plot2(score_domain, p_tp_given_score, 'r-x', equal_aspect=False, label='learned probability')
>>> pt.plot2(scores, prob, 'yo', equal_aspect=False, title='Normalized scores', pad=.2, label='query points')
>>> pt.legend('upper left')
>>> ut.show_if_requested()
np.array([ 0.  ,  0.  ,  0.  ,  0.05,  0.64,  1.  ,  1.  ,  1.  ,  1.  ], dtype=np.float64)










	
vtool.normalized_nearest_neighbors(flann1, vecs2, K, checks=800)

	Computes matches from vecs2 to flann1.

uses flann index to return nearest neighbors with distances normalized
between 0 and 1 using sifts uint8 trick






	
vtool.offset_kpts(kpts, offset=(0.0, 0.0), scale_factor=1.0)

	Transfoms keypoints by a scale factor and a translation


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	offset (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	scale_factor (float [https://docs.python.org/3/library/functions.html#float]) – 






	Returns

	kpts -  keypoints



	Return type

	ndarray[float32_t, ndim=2]





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts().astype(np.float64)
>>> offset = (0.0, 0.0)
>>> scale_factor = (1.5, 0.5)
>>> kpts_ = offset_kpts(kpts, offset, scale_factor)
>>> # verify results (hack + 0. to fix negative 0)
>>> result = ut.repr3((kpts, kpts_ + 0.), precision=2, nobr=True, with_dtype=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.draw_kpts2(kpts, color=pt.ORANGE, ell_linewidth=6)
>>> pt.draw_kpts2(kpts_, color=pt.LIGHT_BLUE, ell_linewidth=4)
>>> extent1 = np.array(vt.get_kpts_image_extent(kpts))
>>> extent2 = np.array(vt.get_kpts_image_extent(kpts_))
>>> extent = vt.union_extents([extent1, extent2])
>>> ax = pt.gca()
>>> pt.set_axis_extent(extent)
>>> pt.dark_background()
>>> ut.show_if_requested()
np.array([[20.  , 25.  ,  5.22, -5.11, 24.15,  0.  ],
          [29.  , 25.  ,  2.36, -5.11, 24.15,  0.  ],
          [30.  , 30.  , 12.22, 12.02, 10.53,  0.  ],
          [31.  , 29.  , 13.36, 17.63, 14.1 ,  0.  ],
          [32.  , 31.  , 16.05,  3.41, 11.74,  0.  ]], dtype=np.float64),
np.array([[30.  , 12.5 ,  7.82, -2.56, 12.07,  0.  ],
          [43.5 , 12.5 ,  3.53, -2.56, 12.07,  0.  ],
          [45.  , 15.  , 18.32,  6.01,  5.26,  0.  ],
          [46.5 , 14.5 , 20.03,  8.82,  7.05,  0.  ],
          [48.  , 15.5 , 24.08,  1.7 ,  5.87,  0.  ]], dtype=np.float64),










	
vtool.open_image_size(image_fpath)

	Gets image size from an image on disk


	Parameters

	image_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – 



	Returns

	size (width, height)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.image –test-open_image_size



	Doctest:

	>>> from vtool.image import *  # NOQA
>>> image_fpath = ut.grab_test_imgpath('patsy.jpg')
>>> size = open_image_size(image_fpath)
>>> result = ('size = %s' % (str(size),))
>>> print(result)
size = (800, 441)







	Ignore:

	>>> # Confirm that Image.open is a lazy load
>>> import vtool as vt
>>> import utool as ut
>>> import timeit
>>> setup = ut.codeblock(
>>>     '''
>>>     from PIL import Image
>>>     import utool as ut
>>>     import vtool as vt
>>>     image_fpath = ut.grab_test_imgpath('patsy.jpg')
>>>     '''
>>> )
>>> t1 = timeit.timeit('Image.open(image_fpath)', setup, number=100)
>>> t2 = timeit.timeit('Image.open(image_fpath).size', setup, number=100)
>>> t3 = timeit.timeit('vt.open_image_size(image_fpath)', setup, number=100)
>>> t4 = timeit.timeit('vt.imread(image_fpath).shape', setup, number=100)
>>> t5 = timeit.timeit('Image.open(image_fpath).getdata()', setup, number=100)
>>> print('t1 = %r' % (t1,))
>>> print('t2 = %r' % (t2,))
>>> print('t3 = %r' % (t3,))
>>> print('t4 = %r' % (t4,))
>>> print('t5 = %r' % (t5,))
>>> assert t2 < t5
>>> assert t3 < t4














	
vtool.open_pil_image(image_fpath)

	




	
vtool.or_lists(*args)

	Like np.logical_and, but can take more than 2 arguments


	SeeAlso:

	and_lists










	
vtool.ori_distance(ori1, ori2, out=None)

	Returns the unsigned distance between two angles

References

http://stackoverflow.com/questions/1878907/the-smallest-difference-between-2-angles


	CommandLine:

	python -m vtool.distance –test-ori_distance





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> ori1 = (rng.rand(10) * TAU) - np.pi
>>> ori2 = (rng.rand(10) * TAU) - np.pi
>>> dist_ = ori_distance(ori1, ori2)
>>> result = ub.repr2(ori1, precision=1)
>>> result += '\n' + ub.repr2(ori2, precision=1)
>>> result += '\n' + ub.repr2(dist_, precision=1)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> ori1 = .3
>>> ori2 = 6.8
>>> dist_ = ori_distance(ori1, ori2)
>>> result = ub.repr2(dist_, precision=2)
>>> print(result)










	
vtool.overlay_alpha_images(img1, img2)

	places img1 on top of img2 respecting alpha channels

References

http://stackoverflow.com/questions/25182421/overlay-numpy-alpha






	
vtool.pad_image(imgBGR, pad_, value=0, borderType=0)

	




	
vtool.pad_image_ondisk(img_fpath, pad_, out_fpath=None, value=0, borderType=0, **kwargs)

	
	Returns

	out_fpath -  file path string



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]






	CommandLine:

	python -m vtool.image pad_image_ondisk





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_fpath = ut.get_argval('--fpath', type_=str)
>>> pad_ = '?'
>>> out_fpath = None
>>> value = 0
>>> borderType = 0
>>> out_fpath = pad_image_ondisk(img_fpath, pad_, out_fpath, value, borderType)
>>> result = ('out_fpath = %s' % (ub.repr2(out_fpath),))
>>> print(result)










	
vtool.pad_vstack(arrs, fill_value=0)

	Stacks values and pads arrays with different lengths with zeros






	
vtool.padded_resize(img, target_size=(64, 64), interpolation=None)

	makes the image resize to the target size and pads the rest of the area with a fill value


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	target_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 









	CommandLine:

	python -m vtool.image –test-padded_resize –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> imgA = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> imgB = vt.imread(ut.grab_test_imgpath('ada.jpg'))
>>> imgC = vt.imread(ut.grab_test_imgpath('carl.jpg'), grayscale=True)
>>> #target_size = (64, 64)
>>> target_size = (1024, 1024)
>>> img3_list = [padded_resize(img, target_size) for img in [imgA, imgB, imgC]]
>>> # verify results
>>> assert ut.allsame([vt.get_size(img3) for img3 in img3_list])
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pnum_ = pt.make_pnum_nextgen(1, 3)
>>> pt.imshow(img3_list[0], pnum=pnum_())
>>> pt.imshow(img3_list[1], pnum=pnum_())
>>> pt.imshow(img3_list[2], pnum=pnum_())
>>> ut.show_if_requested()










	
vtool.parse_exif_unixtime(image_fpath)

	
	Parameters

	image_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – 



	Returns

	unixtime



	Return type

	float [https://docs.python.org/3/library/functions.html#float]






	CommandLine:

	python -m vtool.exif –test-parse_exif_unixtime





Example

>>> # DISABLE_DOCTEST
>>> from vtool.exif import *  # NOQA
>>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
>>> unixtime = parse_exif_unixtime(image_fpath)
>>> result = str(unixtime)
>>> print(result)










	
vtool.parse_exif_unixtime_gps(image_fpath)

	




	
vtool.partition_scores(X, y, attrs=None)

	convinience helper to translate partitioned to unpartitioned data


	Parameters

	
	tp_scores (ndarray) – 


	tn_scores (ndarray) – 


	attrs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – (default = None)






	Returns

	(scores, labels, attrs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.score_normalization –test-partition_scores





Example

>>> # ENABLE_DOCTEST
>>> from vtool.score_normalization import *  # NOQA
>>> X = np.array([5, 6, 6, 7, 1, 2, 2])
>>> attrs = {'qaid': np.array([21, 24, 25, 26, 11, 14, 15])}
>>> y = np.array([1, 1, 1, 1, 0, 0, 0], dtype=np.bool_)
>>> tup = partition_scores(X, y, attrs)
>>> resdict = ut.odict(zip(
>>>     ['tp_scores', 'tn_scores', 'part_attrs'], tup))
>>> result = ub.repr2(resdict, nobraces=True, with_dtype=False,
>>>                      explicit=1, nl=2)
>>> print(result)
tp_scores=np.array([5, 6, 6, 7]),
tn_scores=np.array([1, 2, 2]),
part_attrs=False: 'qaid': np.array([11, 14, 15]),
           True: 'qaid': np.array([21, 24, 25, 26]),,










	
vtool.patch_gaussian_weighted_average_intensities(probchip, kpts_)

	




	
vtool.patch_gradient(patch, ksize=1, gaussian_weighted=False)

	




	
vtool.patch_mag(gradx, grady)

	




	
vtool.patch_ori(gradx, grady)

	returns patch orientation relative to the x-axis






	
vtool.pdist_argsort(x)

	Sorts 2d indicies by their distnace matrix output from scipy.spatial.distance
x = np.array([  3.05555556e-03,   1.47619797e+04,   1.47619828e+04])


	Parameters

	x (ndarray) – 



	Returns

	sortx_2d



	Return type

	ndarray






	CommandLine:

	python -m vtool.distance –test-pdist_argsort





Example

>>> # DISABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> x = np.array([ 21695.78, 10943.76, 10941.44, 25867.64, 10752.03,
>>>               10754.35, 4171.86, 2.32, 14923.89, 14926.2 ],
>>>              dtype=np.float64)
>>> sortx_2d = pdist_argsort(x)
>>> result = ('sortx_2d = %s' % (str(sortx_2d),))
>>> print(result)
sortx_2d = [(2, 3), (1, 4), (1, 2), (1, 3), (0, 3), (0, 2), (2, 4), (3, 4), (0, 1), (0, 4)]










	
vtool.pdist_indicies(num)

	




	
vtool.perlin_noise(size, scale=32.0, rng=<module 'numpy.random' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/random/__init__.py'>)

	References

http://www.siafoo.net/snippet/229


	CommandLine:

	python -m vtool.image perlin_noise –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> #size = (64, 64)
>>> size = (256, 256)
>>> #scale = 32.0
>>> scale = 64.0
>>> img = perlin_noise(size, scale)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img, pnum=(1, 1, 1))
>>> ut.show_if_requested()










	
vtool.perterb_kpts(kpts, xy_std=None, invV_std=None, ori_std=None, damping=None, seed=None, **kwargs)

	Adds normally distributed pertibations to keypoints






	
vtool.perterbed_grid_kpts(*args, **kwargs)

	




	
vtool.plot_centroids(data, centroids, num_pca_dims=3, whiten=False, labels='centroids', fnum=1, prefix='')

	Plots centroids and datapoints. Plots accurately up to 3 dimensions.
If there are more than 3 dimensions, PCA is used to recude the dimenionality
to the <num_pca_dims> principal components






	
vtool.plot_postbayes_pdf(score_domain, p_tn_given_score, p_tp_given_score, score_thresh=None, prob_thresh=None, cfgstr='', fnum=None, pnum=(1, 1, 1))

	




	
vtool.plot_prebayes_pdf(score_domain, p_score_given_tn, p_score_given_tp, p_score, cfgstr='', fnum=None, pnum=(1, 1, 1), **kwargs)

	




	
vtool.point_inside_bbox(point, bbox)

	Flags points that are strictly inside a bounding box.
Points on the boundary are not considered inside.


	Parameters

	
	point (ndarray) – one or more points to test (2xN)


	bbox (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – a bounding box in  (x, y, w, h) format






	Returns

	True if the point is in the bbox



	Return type

	bool [https://docs.python.org/3/library/functions.html#bool] or ndarray






	CommandLine:

	python -m vtool.geometry point_inside_bbox –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> import ubelt as ub
>>> point = np.array([
>>>     [3, 2], [4, 1], [2, 3], [1, 1], [0, 0],
>>>     [4, 9.5], [9, 9.5], [7, 2], [7, 8], [9, 3]
>>> ]).T
>>> bbox = (3, 2, 5, 7)
>>> flag = point_inside_bbox(point, bbox)
>>> flag = flag.astype(np.int)
>>> result = ('flag = %s' % (ub.repr2(flag),))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> verts = np.array(verts_from_bbox(bbox, close=True))
>>> pt.plot(verts.T[0], verts.T[1], 'b-')
>>> pt.plot(point[0][flag], point[1][flag], 'go')
>>> pt.plot(point[0][~flag], point[1][~flag], 'rx')
>>> pt.plt.xlim(0, 10); pt.plt.ylim(0, 10)
>>> pt.show_if_requested()
flag = np.array([0, 0, 0, 0, 0, 0, 0, 0, 1, 0])










	
vtool.print_image_checks(img_fpath)

	




	
vtool.random_affine_args(zoom_pdf=None, tx_pdf=None, ty_pdf=None, shear_pdf=None, theta_pdf=None, enable_flip=False, enable_stretch=False, default_distribution='uniform', scalar_anchor='reflect', txy_pdf=None, rng=<module 'numpy.random' from '/home/docs/checkouts/readthedocs.org/user_builds/wbia-vtool/envs/stable/lib/python3.7/site-packages/numpy/random/__init__.py'>)

	TODO: allow for a pdf of ranges for each dimension

If pdfs are tuples it is interpreted as a default (uniform) distribution between the
two points. A single scalar is a default distribution between -scalar and
scalar.


	Parameters

	
	zoom_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (1.0, 1.0))


	tx_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0.0, 0.0))


	ty_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0.0, 0.0))


	shear_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0, 0))


	theta_range (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – (default = (0, 0))


	enable_flip (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)


	enable_stretch (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)


	rng (module) – random number generator(default = numpy.random)






	Returns

	affine_args



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	xdoctest -m ~/code/vtool/vtool/linalg.py random_affine_args





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> import vtool as vt
>>> zoom_range = (0.9090909090909091, 1.1)
>>> tx_pdf = (0.0, 4.0)
>>> ty_pdf = (0.0, 4.0)
>>> shear_pdf = (0, 0)
>>> theta_pdf = (0, 0)
>>> enable_flip = False
>>> enable_stretch = False
>>> rng = np.random.RandomState(0)
>>> affine_args = random_affine_args(
>>>     zoom_range, tx_pdf, ty_pdf, shear_pdf, theta_pdf,
>>>     enable_flip, enable_stretch, rng=rng)
>>> print('affine_args = %s' % (ub.repr2(affine_args),))
>>> (sx, sy, theta, shear, tx, ty) = affine_args
>>> Aff = vt.affine_mat3x3(sx, sy, theta, shear, tx, ty)
>>> result = ub.repr2(Aff, precision=3, nl=1, with_dtype=0)
>>> print(result)
np.array([[ 1.009, -0.   ,  1.695],
          [ 0.   ,  1.042,  2.584],
          [ 0.   ,  0.   ,  1.   ]])










	
vtool.random_affine_transform(*args, **kwargs)

	




	
vtool.read_all_exif_tags(pil_img)

	




	
vtool.read_exif(fpath, tag=None)

	




	
vtool.read_exif_tags(pil_img, exif_tagid_list, default_list=None)

	




	
vtool.read_one_exif_tag(pil_img, tag)

	




	
vtool.rebuild_partition(part1_vals, part2_vals, part1_indexes, part2_indexes)

	Inverts work done by index_partition


	Parameters

	
	part1_vals (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	part2_vals (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	part1_indexes (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – 


	part2_indexes (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – 









	CommandLine:

	python -m vtool.other –test-rebuild_partition





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> item_list = ['dist', 'fg', 'distinctiveness']
>>> part1_items = ['fg', 'distinctiveness']
>>> part1_indexes, part2_indexes = index_partition(item_list, part1_items)
>>> part1_vals = ut.take(item_list, part1_indexes)
>>> part2_vals = ut.take(item_list, part2_indexes)
>>> val_list = rebuild_partition(part1_vals, part2_vals, part1_indexes, part2_indexes)
>>> assert val_list == item_list, 'incorrect inversin'
>>> print(val_list)










	
vtool.rectify_invV_mats_are_up(invVR_mats)

	Useful if invVR_mats is no longer lower triangular
rotates affine shape matrixes into downward (lower triangular) position


	CommandLine:

	python -m vtool.keypoint –exec-rectify_invV_mats_are_up –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> rng = np.random.RandomState(0)
>>> kpts = vt.demodata.get_dummy_kpts()[0:2]
>>> # Shrink x and y scales a bit
>>> kpts.T[2:4] /= 2
>>> kpts[1][3] *= 3  # increase skew
>>> # Set random orientation
>>> kpts.T[5] = TAU * np.array([.2, .6])
>>> invVR_mats = get_invVR_mats3x3(kpts)
>>> invVR_mats2, oris = rectify_invV_mats_are_up(invVR_mats)
>>> kpts2 = flatten_invV_mats_to_kpts(invVR_mats2)
>>> # Scale down in y a bit
>>> kpts2.T[1] += 100
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.show_kpts(np.vstack([kpts, kpts2]), ori=1, eig=True,
>>>              ori_color='green', rect=True)
>>> # Redraw oriented to show difference
>>> pt.draw_kpts2(kpts2, color='red', ell_linewidth=2, ori=1,
>>>               eig=True, ori_color='green', rect=True)
>>> ax = pt.gca()
>>> ax.set_aspect('auto')
>>> pt.dark_background()
>>> ut.show_if_requested()





pt.figure(doclf=True, fnum=pt.ensure_fnum(None))
ax = pt.gca()
#ax.invert_yaxis()
#pt.draw_kpts2(kpts, color=’blue’, ell_linewidth=3, ori=1, eig=True, ori_color=’green’, rect=True)
pt.draw_kpts2(kpts2, color=’red’, ell_linewidth=2, ori=1, eig=True, ori_color=’green’, rect=True)
extents = np.array(vt.get_kpts_image_extent(np.vstack([kpts, kpts2])))
pt.set_axis_extent(extent, ax)
pt.dark_background()
ut.show_if_requested()

Example

>>> from vtool.keypoint import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> invVR_mats = rng.rand(1000, 2, 2).astype(np.float64)
>>> output = rectify_invV_mats_are_up(invVR_mats)
>>> print(ut.hash_data(output))
oxvrkuiaffukpyalgxyhqikxgbuesutz






	Ignore:

	_invRs_2x2 = invVR_mats[:, 0:2, 0:2][0:1]
A = _invRs_2x2[0]
Q, R = np.linalg.qr(A)

invVR_mats2, oris = rectify_invV_mats_are_up(_invRs_2x2[0:1])
L2, ori2 = invVR_mats2[0], oris[0]
Q2 = vt.rotation_mat2x2(ori2)

np.linalg.det(Q)

vecs = np.random.rand(2, 4)
Q2.dot(vecs)
Q.dot(vecs)

np.linalg.cholesky(_invR_2x2)










	
vtool.rectify_to_float01(img, dtype=<class 'numpy.float32'>)

	Ensure that an image is encoded using a float properly






	
vtool.rectify_to_square(img, extreme='max')

	




	
vtool.rectify_to_uint8(img)

	Ensure that an image is encoded in uint8 properly






	
vtool.refine_inliers(kpts1, kpts2, fm, aff_inliers, xy_thresh_sqrd, scale_thresh=2.0, ori_thresh=1.57, full_homog_checks=True, refine_method='homog')

	Given a set of hypothesis inliers, computes a homography and refines inliers
returned homography maps image1 space into image2 space


	CommandLine:

	python -m vtool.spatial_verification –test-refine_inliers
python -m vtool.spatial_verification –test-refine_inliers:0
python -m vtool.spatial_verification –test-refine_inliers:1 –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> import vtool.keypoint as ktool
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair((100, 100))
>>> fm = demodata.make_dummy_fm(len(kpts1)).astype(np.int32)
>>> aff_inliers = np.arange(len(fm))
>>> xy_thresh_sqrd = .01 * ktool.get_kpts_dlen_sqrd(kpts2)
>>> homogtup = refine_inliers(kpts1, kpts2, fm, aff_inliers, xy_thresh_sqrd)
>>> refined_inliers, refined_errors, H = homogtup
>>> import ubelt as ub
>>> result = ub.repr2(homogtup, precision=2, nl=True, suppress_small=True, nobr=True)
>>> print(result)





Example

>>> # DISABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.keypoint as ktool
>>> import wbia.plottool as pt
>>> kpts1, kpts2, fm, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
>>> homog_tup1 = refine_inliers(kpts1, kpts2, fm, aff_inliers, xy_thresh_sqrd)
>>> homog_tup = (homog_tup1[0], homog_tup1[2])
>>> # xdoctest: +REQUIRES(--show)
>>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
>>> ut.show_if_requested()










	
vtool.remove_homogenous_coordinate(_xyzs)

	normalizes 3d homogonous coordinates into 2d coordinates


	Parameters

	_xyzs (ndarray) – of shape (3, N)



	Returns

	_xys of shape (2, N)



	Return type

	ndarray






	CommandLine:

	python -m vtool.linalg –test-remove_homogenous_coordinate





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> _xyzs = np.array([[ 2.,   0.,  0.,  2.],
...                   [ 2.,   2.,  0.,  0.],
...                   [ 1.2,  1.,  1.,  2.]], dtype=np.float32)
>>> _xys = remove_homogenous_coordinate(_xyzs)
>>> result = ub.repr2(_xys, precision=3, with_dtype=True)
>>> print(result)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> _xyzs = np.array([[ 140.,  167.,  185.,  185.,  194.],
...                   [ 121.,  139.,  156.,  155.,  163.],
...                   [  47.,   56.,   62.,   62.,   65.]])
>>> _xys = remove_homogenous_coordinate(_xyzs)
>>> result = ub.repr2(_xys, precision=3)
>>> print(result)










	
vtool.resize(img, dsize, interpolation=None)

	




	
vtool.resize_image_by_scale(img, scale, interpolation=None)

	




	
vtool.resize_mask(mask, chip, interpolation=None)

	




	
vtool.resize_thumb(img, max_dsize=(64, 64), interpolation=None)

	Resize an image such that its max width or height is:


	CommandLine:

	python -m vtool.image –test-resize_thumb –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> max_dsize = (64, 64)
>>> # execute function
>>> img2 = resize_thumb(img, max_dsize)
>>> print('img.shape = %r' % (img.shape,))
>>> print('img2.shape = %r' % (img2.shape,))
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img2)
>>> ut.show_if_requested()










	
vtool.resize_to_maxdims(img, max_dsize=(64, 64), interpolation=None)

	
	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	max_dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	interpolation (long) – 









	CommandLine:

	python -m vtool.image –test-resize_to_maxdims –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> max_dsize = (1024, 1024)
>>> img2 = resize_to_maxdims(img, max_dsize)
>>> print('img.shape = %r' % (img.shape,))
>>> print('img2.shape = %r' % (img2.shape,))
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(img2)
>>> ut.show_if_requested()










	
vtool.resize_to_maxdims_ondisk(img_fpath, max_dsize, out_fpath=None)

	
	Parameters

	
	img_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – file path string


	max_dsize – 


	out_fpath (str [https://docs.python.org/3/library/stdtypes.html#str]) – file path string(default = None)









	CommandLine:

	python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormA.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormB.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormC.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormD.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormE.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormF.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormG.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormH.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormI.png –dsize=417,None
python -m vtool.image resize_to_maxdims_ondisk –fpath ~/latex/crall-candidacy-2015/figures3/knormJ.png –dsize=417,None





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_fpath = ut.get_argval('--fpath')
>>> max_dsize = ut.get_argval('--dsize', type_=list)
>>> out_fpath = None
>>> resize_to_maxdims_ondisk(img_fpath, max_dsize, out_fpath)










	
vtool.resized_clamped_thumb_dims(img_size, max_dsize)

	




	
vtool.resized_dims_and_ratio(img_size, max_dsize)

	returns resized dimensions to get img_size to fit into max_dsize


	FIXME:

	Should specifying a None force the use of the original dim?






	Parameters

	
	img_size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 


	max_dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – 






	Returns

	(dsize, ratio)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.image resized_dims_and_ratio –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_size = (200, 100)
>>> max_dsize = (150, 150)
>>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
>>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
>>> print(result)
(dsize, ratio) = ((150, 75), 0.75)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_size = (200, 100)
>>> max_dsize = (5000, 1000)
>>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
>>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
>>> print(result)
(dsize, ratio) = ((2000, 1000), 10.0)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_size = (200, 100)
>>> max_dsize = (5000, None)
>>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
>>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
>>> print(result)
(dsize, ratio) = ((200, 100), 1.0)





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_size = (200, 100)
>>> max_dsize = (None, None)
>>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
>>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
>>> print(result)
(dsize, ratio) = ((200, 100), 1.0)










	
vtool.rotate_image(img, theta, border_mode=None, interpolation=None, dsize=None)

	Rotates an image around its center


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	theta – 









	CommandLine:

	python -m vtool.image –test-rotate_image





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img = vt.get_test_patch('star2')
>>> theta = TAU / 16.0
>>> # execute function
>>> imgR = rotate_image(img, theta)
>>> if ut.get_argflag('--show') or ut.inIPython():
>>>     import wbia.plottool as pt
>>>     pt.imshow(img  * 255,  pnum=(1, 2, 1))
>>>     pt.imshow(imgR * 255, pnum=(1, 2, 2))
>>>     pt.show_if_requested()










	
vtool.rotate_image_ondisk(img_fpath, theta, out_fpath=None, **kwargs)

	Rotates an image on disk


	Parameters

	
	img_fpath – 


	theta – 


	out_fpath (None [https://docs.python.org/3/library/constants.html#None]) – 









	CommandLine:

	python -m vtool.image –test-rotate_image_ondisk





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> # build test data
>>> img_fpath = ut.grab_test_imgpath('star.png')
>>> theta = TAU * 3 / 8
>>> # execute function
>>> out_fpath = None
>>> out_fpath_ = rotate_image_ondisk(img_fpath, theta, out_fpath)
>>> print(out_fpath_)
>>> if ut.get_argflag('--show') or ut.inIPython():
>>>     import wbia.plottool as pt
>>>     pt.imshow(out_fpath_,  pnum=(1, 1, 1))
>>>     pt.show_if_requested()










	
vtool.rotation_around_bbox_mat3x3(theta, bbox0, bbox1=None)

	




	
vtool.rotation_around_mat3x3(theta, x0, y0, x1=None, y1=None)

	




	
vtool.rotation_mat2x2(theta)

	




	
vtool.rotation_mat3x3(radians, sin=<ufunc 'sin'>, cos=<ufunc 'cos'>)

	References

https://en.wikipedia.org/wiki/Rotation_matrix






	
vtool.rowwise_operation(arr1, arr2, op)

	DEPRICATE THIS IS POSSIBLE WITH STRICTLY BROADCASTING AND
USING np.newaxis

DEPRICATE, numpy has better ways of doing this.
Is the rowwise name correct? Should it be colwise?

performs an operation between an
(N x A x B … x Z) array with an
(N x 1) array






	
vtool.safe_argmax(arr, fill=nan, finite=False, nans=True)

	
	Doctest:

	>>> from vtool.other import *
>>> assert safe_argmax([np.nan, np.nan], nans=False) == 0
>>> assert safe_argmax([-100, np.nan], nans=False) == 0
>>> assert safe_argmax([np.nan, -100], nans=False) == 1
>>> assert safe_argmax([-100, 0], nans=False) == 1
>>> assert np.isnan(safe_argmax([]))














	
vtool.safe_cat(tup, axis=0, default_shape=(0, ), default_dtype=<class 'numpy.float32'>)

	stacks a tuple even if it is empty
Also deals with numpy bug where cat fails if an element in sequence is empty

Example

>>> # DISABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> import vtool as vt
>>> # test1
>>> tup = []
>>> ut.assert_eq(vt.safe_cat(tup, axis=0).shape, (0,))
>>> # test2
>>> tup = (np.array([[1, 2, 3]]), np.array([[]]))
>>> s = vt.safe_cat(tup, axis=0)
>>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
>>> ut.assert_eq(s.shape, (1, 3))
>>> # test3
>>> tup = (np.array([[1, 2, 3]]), np.array([[3, 4, 5]]))
>>> s = vt.safe_cat(tup, axis=1)
>>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
>>> ut.assert_eq(s.shape, (1, 6))
>>> # test3
>>> tup = (np.array(1), np.array(2), np.array(3))
>>> s = vt.safe_cat(tup, axis=1)
>>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
>>> ut.assert_eq(s.shape, (1, 6))










	
vtool.safe_div(a, b)

	




	
vtool.safe_extreme(arr, op, fill=nan, finite=False, nans=True)

	Applies an exterme operation to an 1d array (typically max/min) but ensures
a value is always returned even in operations without identities. The
default identity must be specified using the fill argument.


	Parameters

	
	arr (ndarray) – 1d array to take extreme of


	op (func) – vectorized operation like np.max to apply to array


	fill (float [https://docs.python.org/3/library/functions.html#float]) – return type if arr has no elements (default = nan)


	finite (bool [https://docs.python.org/3/library/functions.html#bool]) – if True ignores non-finite values (default = False)


	nans (bool [https://docs.python.org/3/library/functions.html#bool]) – if False ignores nans (default = True)













	
vtool.safe_max(arr, fill=nan, finite=False, nans=True)

	
	Parameters

	
	arr (ndarray) – 1d array to take max of


	fill (float [https://docs.python.org/3/library/functions.html#float]) – return type if arr has no elements (default = nan)


	finite (bool [https://docs.python.org/3/library/functions.html#bool]) – if True ignores non-finite values (default = False)


	nans (bool [https://docs.python.org/3/library/functions.html#bool]) – if False ignores nans (default = True)









	CommandLine:

	python -m vtool.other safe_max –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arrs = [[], [np.nan], [-np.inf, np.nan, np.inf], [np.inf], [np.inf, 1], [0, 1]]
>>> arrs = [np.array(arr) for arr in arrs]
>>> fill = np.nan
>>> results1 = [safe_max(arr, fill, finite=False, nans=True) for arr in arrs]
>>> results2 = [safe_max(arr, fill, finite=True, nans=True) for arr in arrs]
>>> results3 = [safe_max(arr, fill, finite=True, nans=False) for arr in arrs]
>>> results4 = [safe_max(arr, fill, finite=False, nans=False) for arr in arrs]
>>> results = [results1, results2, results3, results4]
>>> result = ('results = %s' % (ub.repr2(results, nl=1),))
>>> print(result)
results = [
    [float('nan'), float('nan'), float('nan'), float('inf'), float('inf'), 1],
    [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 1],
    [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 1],
    [float('nan'), float('nan'), float('inf'), float('inf'), float('inf'), 1],
]










	
vtool.safe_min(arr, fill=nan, finite=False, nans=True)

	Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arrs = [[], [np.nan], [-np.inf, np.nan, np.inf], [np.inf], [np.inf, 1], [0, 1]]
>>> arrs = [np.array(arr) for arr in arrs]
>>> fill = np.nan
>>> results1 = [safe_min(arr, fill, finite=False, nans=True) for arr in arrs]
>>> results2 = [safe_min(arr, fill, finite=True, nans=True) for arr in arrs]
>>> results3 = [safe_min(arr, fill, finite=True, nans=False) for arr in arrs]
>>> results4 = [safe_min(arr, fill, finite=False, nans=False) for arr in arrs]
>>> results = [results1, results2, results3, results4]
>>> result = ('results = %s' % (ub.repr2(results, nl=1),))
>>> print(result)
results = [
    [float('nan'), float('nan'), float('nan'), float('inf'), 1.0, 0],
    [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 0],
    [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 0],
    [float('nan'), float('nan'), float('-inf'), float('inf'), 1.0, 0],
]










	
vtool.safe_pdist(arr, *args, **kwargs)

	
	Kwargs:

	metric = ut.absdiff



	SeeAlso:

	scipy.spatial.distance.pdist










	
vtool.safe_vstack(tup, default_shape=(0, ), default_dtype=<class 'numpy.float32'>)

	stacks a tuple even if it is empty






	
vtool.sample_ell_border_pts(expanded_kpts, nSamples)

	




	
vtool.sample_ell_border_vals(imgBGR, expanded_kpts, nKp, nScales, nSamples)

	




	
vtool.sample_uniform(kpts, nSamples=128)

	
	SeeAlso:

	python -m pyhesaff.tests.test_ellipse –test-in_depth_ellipse –show










	
vtool.scale_around_mat3x3(sx, sy, x, y)

	




	
vtool.scale_bbox(bbox, sx, sy=None)

	




	
vtool.scale_extents(extents, sx, sy=None)

	
	Parameters

	extent (ndarray) – tl_x, br_x, tl_y, br_y










	
vtool.scale_mat3x3(sx, sy=None, dtype=<class 'numpy.float64'>)

	




	
vtool.scaled_verts_from_bbox(bbox, theta, sx, sy)

	Helps with drawing scaled bbounding boxes on thumbnails






	
vtool.scaled_verts_from_bbox_gen(bbox_list, theta_list, sx=1, sy=1)

	Helps with drawing scaled bbounding boxes on thumbnails


	Parameters

	
	bbox_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – bboxes in x,y,w,h format


	theta_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – rotation of bounding boxes


	sx (float [https://docs.python.org/3/library/functions.html#float]) – x scale factor


	sy (float [https://docs.python.org/3/library/functions.html#float]) – y scale factor









	Yeilds:

	new_verts - vertices of scaled bounding box for every input



	CommandLine:

	python -m vtool.image –test-scaled_verts_from_bbox_gen





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> # build test data
>>> bbox_list = [(10, 10, 100, 100)]
>>> theta_list = [0]
>>> sx = .5
>>> sy = .5
>>> # execute function
>>> new_verts_list = list(scaled_verts_from_bbox_gen(bbox_list, theta_list, sx, sy))
>>> result = str(new_verts_list)
>>> # verify results
>>> print(result)
[[[5, 5], [55, 5], [55, 55], [5, 55], [5, 5]]]










	
vtool.shear(img, x_shear, y_shear, dsize=None, **kwargs)

	
	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	x_shear – 


	y_shear – 


	dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – width, height









	CommandLine:

	python -m vtool.image –test-shear –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> x_shear = 0.05
>>> y_shear = -0.05
>>> dsize = None
>>> imgSh = shear(img, x_shear, y_shear, dsize)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgSh)
>>> ut.show_if_requested()










	
vtool.shear_mat3x3(shear_x, shear_y, dtype=<class 'numpy.float64'>)

	




	
vtool.show_gaussian_patch(shape, sigma1, sigma2)

	




	
vtool.show_hist_submaxima(hist_, edges=None, centers=None, maxima_thresh=0.8, pnum=(1, 1, 1))

	For C++ to show data


	Parameters

	
	hist – 


	edges (None [https://docs.python.org/3/library/constants.html#None]) – 


	centers (None [https://docs.python.org/3/library/constants.html#None]) – 









	CommandLine:

	python -m vtool.histogram –test-show_hist_submaxima –show
python -m pyhesaff._pyhesaff –test-test_rot_invar –show
python -m vtool.histogram –test-show_hist_submaxima –dpath figures –save ~/latex/crall-candidacy-2015/figures/show_hist_submaxima.jpg





Example

>>> # xdoctest: +REQUIRES(module:wbia)
>>> import wbia.plottool as pt
>>> from vtool.histogram import *  # NOQA
>>> hist_ = np.array(list(map(float, ut.get_argval('--hist', type_=list, default=[1, 4, 2, 5, 3, 3]))))
>>> edges = np.array(list(map(float, ut.get_argval('--edges', type_=list, default=[0, 1, 2, 3, 4, 5, 6]))))
>>> maxima_thresh = ut.get_argval('--maxima_thresh', type_=float, default=.8)
>>> centers = None
>>> show_hist_submaxima(hist_, edges, centers, maxima_thresh)
>>> pt.show_if_requested()










	
vtool.show_ori_image(gori, weights, patch, gradx=None, grady=None, gauss=None, fnum=None)

	
	CommandLine:

	python -m pyhesaff._pyhesaff –test-test_rot_invar –show –nocpp










	
vtool.show_ori_image_ondisk()

	
	CommandLine:

	python -m vtool.histogram –test-show_ori_image_ondisk –show

python -m vtool.histogram –test-show_ori_image_ondisk –show –patch_img_fpath patches/KP_0_PATCH.png –ori_img_fpath patches/KP_0_orientations01.png –weights_img_fpath patches/KP_0_WEIGHTS.png –grady_img_fpath patches/KP_0_ygradient.png –gradx_img_fpath patches/KP_0_xgradient.png –title cpp_show_ori_ondisk

python -m pyhesaff._pyhesaff –test-test_rot_invar –show –rebuild-hesaff –no-rmbuild





Example

>>> # DISABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import wbia.plottool as pt
>>> import vtool as vt
>>> result = show_ori_image_ondisk()
>>> pt.show_if_requested()










	
vtool.show_patch_orientation_estimation(imgBGR, kpts, patch, gradx, grady, gmag, gori, hist, centers, gori_weights, fx=None)

	




	
vtool.signed_cyclic_distance(arr1, arr2, modulo, out=None)

	




	
vtool.signed_ori_distance(ori1, ori2)

	
	Parameters

	
	ori1 (ndarray) – 


	ori2 (ndarray) – 






	Returns

	ori_dist



	Return type

	ndarray






	CommandLine:

	python -m vtool.distance –exec-signed_ori_distance





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> ori1 = np.array([0,  0, 3, 4, 0, 0])
>>> ori2 = np.array([3,  4, 0, 0, np.pi, np.pi - .1])
>>> ori_dist = signed_ori_distance(ori1, ori2)
>>> result = ('ori_dist = %s' % (ub.repr2(ori_dist, precision=3),))










	
vtool.significant_shape(arr)

	find the shape without trailing 1’s






	
vtool.sorted_indices_ranges(groupids_sorted)

	Like group sorted indices but returns a list of slices






	
vtool.spatially_verify_kpts(kpts1, kpts2, fm, xy_thresh=0.01, scale_thresh=2.0, ori_thresh=1.5707963267948966, dlen_sqrd2=None, min_nInliers=4, match_weights=None, returnAff=False, full_homog_checks=True, refine_method='homog', max_nInliers=5000)

	Driver function
Spatially validates feature matches

FIXME: there is a non-determenism here

Returned homography maps image1 space into image2 space.


	Parameters

	
	kpts1 (ndarray[ndim=2]) – all keypoints in image 1


	kpts2 (ndarray[ndim=2]) – all keypoints in image 2


	fm (ndarray[ndim=2]) – matching keypoint indexes […, (kp1x, kp2x), …]


	xy_thresh (float [https://docs.python.org/3/library/functions.html#float]) – spatial distance threshold under affine transform to
be considered a match


	scale_thresh (float [https://docs.python.org/3/library/functions.html#float]) – 


	ori_thresh (float [https://docs.python.org/3/library/functions.html#float]) – 


	dlen_sqrd2 (float [https://docs.python.org/3/library/functions.html#float]) – diagonal length squared of image/chip 2


	min_nInliers (int [https://docs.python.org/3/library/functions.html#int]) – default=4


	returnAff (bool [https://docs.python.org/3/library/functions.html#bool]) – returns best affine hypothesis as well


	max_nInliers (int [https://docs.python.org/3/library/functions.html#int]) – homog is not considered after this threshold






	Returns

	(refined_inliers, refined_errors, H, aff_inliers, aff_errors, Aff) if success else None



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 –show
python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 –show –refine-method=’affine’
python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 –dpath figures –show –save ~/latex/crall-candidacy-2015/figures/sver_kpts.jpg  # NOQA
python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.spatial_verification import *
>>> import vtool.demodata as demodata
>>> import vtool as vt
>>> fname1 = ut.get_argval('--fname1', type_=str, default='easy1.png')
>>> fname2 = ut.get_argval('--fname2', type_=str, default='easy2.png')
>>> default_dict = vt.get_extract_features_default_params()
>>> default_dict['ratio_thresh'] = .625
>>> kwargs = ut.argparse_dict(default_dict)
>>> (kpts1, kpts2, fm, fs, rchip1, rchip2) = demodata.testdata_ratio_matches(fname1, fname2, **kwargs)
>>> xy_thresh = .01
>>> dlen_sqrd2 = 447271.015
>>> ori_thresh = 1.57
>>> min_nInliers = 4
>>> returnAff = True
>>> scale_thresh = 2.0
>>> match_weights = np.ones(len(fm), dtype=np.float64)
>>> refine_method = ut.get_argval('--refine-method', default='homog')
>>> svtup = spatially_verify_kpts(kpts1, kpts2, fm, xy_thresh,
>>>                               scale_thresh, ori_thresh, dlen_sqrd2,
>>>                               min_nInliers, match_weights, returnAff,
>>>                               refine_method=refine_method)
>>> assert svtup is not None and len(svtup) == 6, 'sver failed'
>>> refined_inliers, refined_errors, H = svtup[0:3]
>>> aff_inliers, aff_errors, Aff = svtup[3:6]
>>> #print('aff_errors = %r' % (aff_errors,))
>>> print('aff_inliers = %r' % (aff_inliers,))
>>> print('refined_inliers = %r' % (refined_inliers,))
>>> #print('refined_errors = %r' % (refined_errors,))
>>> import ubelt as ub
>>> result = ut.list_type_profile(svtup, with_dtype=False)
>>> #result = ub.repr2(svtup, precision=3)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> homog_tup = (refined_inliers, H)
>>> aff_tup = (aff_inliers, Aff)
>>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, aff_tup=aff_tup, homog_tup=homog_tup, refine_method=refine_method)
>>> pt.show_if_requested()
tuple(numpy.ndarray, tuple(numpy.ndarray*3), numpy.ndarray, numpy.ndarray, tuple(numpy.ndarray*3), numpy.ndarray)










	
vtool.stack_image_list(img_list, return_offset=False, return_sf=False, return_info=False, **kwargs)

	
	CommandLine:

	python -m vtool.image –test-stack_image_list –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img_list = testdata_imglist()
>>> vert = False
>>> return_offset = True
>>> modifysize = True
>>> return_sf=True
>>> kwargs = dict(modifysize=modifysize, vert=vert, use_larger=False)
>>> # execute function
>>> imgB, offset_list, sf_list = stack_image_list(img_list, return_offset=return_offset, return_sf=return_sf, **kwargs)
>>> # verify results
>>> result = ub.repr2(np.array(offset_list).T, precision=2, with_dtype=True)
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> wh_list = np.array([vt.get_size(img) for img in img_list])
>>> wh_list_ = wh_list * sf_list
>>> for offset, wh, color in zip(offset_list, wh_list_, pt.distinct_colors(len(offset_list))):
...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
>>> pt.show_if_requested()
>>> #wh1 = img1.shape[0:2][::-1]
>>> #wh2 = img2.shape[0:2][::-1]
>>> #pt.draw_bbox((0, 0) + wh1, bbox_color=(1, 0, 0))
>>> #pt.draw_bbox((woff, hoff) + wh2, bbox_color=(0, 1, 0))
np.array([[   0.  ,   76.96,  141.08,  181.87,  246.  ],
          [   0.  ,    0.  ,    0.  ,    0.  ,    0.  ]], dtype=np.float64)










	
vtool.stack_image_list_special(img1, img_list, num=1, vert=True, use_larger=True, initial_sf=None, interpolation=None)

	# TODO: add initial scale down factor?


	CommandLine:

	python -m vtool.image –test-stack_image_list_special –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_list_ = testdata_imglist()
>>> img1 = img_list_[0]
>>> img_list = img_list_[1:]
>>> vert = True
>>> return_offset = True
>>> use_larger = False
>>> num_bot = 1
>>> initial_sf = None
>>> initial_sf = .5
>>> imgB, offset_list, sf_list = stack_image_list_special(img1, img_list, num_bot, vert, use_larger, initial_sf)
>>> # xdoctest: +REQUIRES(--show)
>>> wh_list = np.array([vt.get_size(img1)] + list(map(vt.get_size, img_list)))
>>> wh_list_ = wh_list * sf_list
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> print('imgB.shape = %r' % (imgB.shape,))
>>> for offset, wh, color in zip(offset_list, wh_list_, pt.distinct_colors(len(offset_list))):
...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
>>> ut.show_if_requested()










	
vtool.stack_image_recurse(img_list1, img_list2=None, vert=True, modifysize=False, return_offsets=False, interpolation=None)

	TODO: return offsets as well


	Parameters

	
	img_list1 (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	img_list2 (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	vert (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	None



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –test-stack_image_recurse –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img1 = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> img2 = vt.imread(ut.grab_test_imgpath('astro.png'))
>>> img3 = vt.imread(ut.grab_test_imgpath('ada.jpg'))
>>> img4 = vt.imread(ut.grab_test_imgpath('jeff.png'))
>>> img5 = vt.imread(ut.grab_test_imgpath('star.png'))
>>> img_list1 = [img1, img2, img3, img4, img5]
>>> img_list2 = None
>>> vert = True
>>> # execute function
>>> imgB = stack_image_recurse(img_list1, img_list2, vert)
>>> # verify results
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> imshow(imgB)
>>> #wh1 = img1.shape[0:2][::-1]
>>> #wh2 = img2.shape[0:2][::-1]
>>> #pt.draw_bbox((0, 0) + wh1, bbox_color=(1, 0, 0))
>>> #pt.draw_bbox((woff, hoff) + wh2, bbox_color=(0, 1, 0))
>>> pt.show_if_requested()










	
vtool.stack_images(img1, img2, vert=None, modifysize=False, return_sf=False, use_larger=True, interpolation=None, white_background=False, overlap=0)

	
	Parameters

	
	img1 (ndarray[uint8_t, ndim=2]) – image data


	img2 (ndarray[uint8_t, ndim=2]) – image data









	CommandLine:

	python -m vtool.image –test-stack_images –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> # build test data
>>> img1 = vt.imread(ut.grab_test_imgpath('carl.jpg'))
>>> img2 = vt.imread(ut.grab_test_imgpath('astro.png'))
>>> vert = True
>>> modifysize = False
>>> # execute function
>>> return_sf = True
>>> #(imgB, woff, hoff) = stack_images(img1, img2, vert, modifysize, return_sf=return_sf)
>>> overlap = 100
>>> imgB, offset2, sf_tup = stack_images(img1, img2, vert, modifysize,
>>>                                      return_sf=return_sf,
>>>                                      overlap=overlap)
>>> woff, hoff = offset2
>>> # verify results
>>> result = str((imgB.shape, woff, hoff))
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(imgB)
>>> wh1 = np.multiply(vt.get_size(img1), sf_tup[0])
>>> wh2 = np.multiply(vt.get_size(img2), sf_tup[1])
>>> pt.draw_bbox((0, 0, wh1[0], wh1[1]), bbox_color=(1, 0, 0))
>>> pt.draw_bbox((woff[1], hoff[1], wh2[0], wh2[0]), bbox_color=(0, 1, 0))
>>> pt.show_if_requested()
((662, 512, 3), (0.0, 0.0), (0, 150))










	
vtool.stack_multi_images(img1, img2, offset_list1, sf_list1, offset_list2, sf_list2, vert=True, use_larger=False, modifysize=True, interpolation=None)

	combines images that are already stacked






	
vtool.stack_multi_images2(multiimg_list, offsets_list, sfs_list, vert=True, modifysize=True)

	
	Parameters

	
	multiimg_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	offset_lists – 


	sfs_list – 


	vert (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	(stacked_img, stacked_img, stacked_sfs)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.image –test-stack_multi_images2 –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_list = testdata_imglist()
>>> img_stack1, offset_list1, sf_list1 = stack_image_list(img_list[::-1], vert=True, return_info=True, modifysize=True)
>>> img_stack2, offset_list2, sf_list2 = stack_image_list(img_list, vert=True, return_info=True, modifysize=True)
>>> img_stack3, offset_list3, sf_list3 = stack_image_list(img_list, vert=True, return_info=True, modifysize=False)
>>> multiimg_list = [img_stack1, img_stack2, img_stack3]
>>> offsets_list  = [offset_list1, offset_list2, offset_list3]
>>> sfs_list      = [sf_list1, sf_list2, sf_list3]
>>> vert = False
>>> tup = stack_multi_images2(multiimg_list, offsets_list, sfs_list, vert)
>>> (stacked_img, stacked_offsets, stacked_sfs) = tup
>>> result = ut.remove_doublspaces(ub.repr2(np.array(stacked_offsets).T, precision=2, with_dtype=True, linewidth=10000)).replace(' ,', ',')
>>> print(result)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(stacked_img)
>>> wh_list = np.array([vt.get_size(img) for img in img_list[::-1] + img_list + img_list])
>>> wh_list_ = wh_list * stacked_sfs
>>> for offset, wh, color in zip(stacked_offsets, wh_list_, pt.distinct_colors(len(stacked_offsets))):
...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
>>> ut.show_if_requested()
np.array([[ 0., 0., 0., 0., 0., 512., 512., 512., 512., 512., 1024., 1024., 1024., 1024., 1024. ],
 [ 0., 512.12, 1024.25, 1827., 2339., 0., 427., 939., 1742., 2254., 0., 373.18, 1137.45, 2073.38, 2670.47]], dtype=np.float64)










	
vtool.stack_square_images(img_list, return_info=False, **kwargs)

	
	Parameters

	img_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 



	Returns

	



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –test-stack_square_images





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> img_list = '?'
>>> result = stack_square_images(img_list)
>>> print(result)










	
vtool.strictly_decreasing(L)

	References

http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity






	
vtool.strictly_increasing(L)

	References

http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity






	
vtool.structure_rows(*arrs)

	
	CommandLine:

	python -m vtool.other structure_rows



	SeeAlso:

	unstructure_rows





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr1 = np.array([[609, 307], [ 95, 344], [  1, 690]])
>>> arr2 = np.array([[ 422, 1148], [ 422,  968], [ 481, 1148], [ 750, 1132], [ 759,  159]])
>>> arrs = (arr1, arr2)
>>> structured_arrs = structure_rows(*arrs)
>>> unstructured_arrs = unstructure_rows(*structured_arrs)
>>> assert np.all(unstructured_arrs[0] == arrs[0])
>>> assert np.all(unstructured_arrs[1] == arrs[1])
>>> union_ = np.union1d(*structured_arrs)
>>> union, = unstructure_rows(union_)
>>> assert len(union.shape) == 2










	
vtool.subbin_bounds(z, radius, low, high)

	Gets quantized bounds of a sub-bin/pixel point and a radius.
Useful for cropping using subpixel points


	Parameters

	
	z (float [https://docs.python.org/3/library/functions.html#float]) – center of a circle a 1d pixel array


	radius (float [https://docs.python.org/3/library/functions.html#float]) – radius of the circle


	low (int [https://docs.python.org/3/library/functions.html#int]) – minimum index of 1d pixel array


	high (int [https://docs.python.org/3/library/functions.html#int]) – maximum index of 1d pixel array






	Returns

	
	(iz1, iz2, z_offst) - quantized_bounds and subbin_offset

	iz1 - low radius endpoint
iz2 - high radius endpoint
z_offst - subpixel offset
#Returns: quantized_bounds=(iz1, iz2), subbin_offset









	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.histogram –test-subbin_bounds





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> z = 1.5
>>> radius = 5.666
>>> low = 0
>>> high = 7
>>> (iz1, iz2, z_offst) = subbin_bounds(z, radius, low, high)
>>> result = str((iz1, iz2, z_offst))
>>> print(result)
(0, 7, 1.5)










	
vtool.subpixel_values(img, pts)

	References

stackoverflow.com/uestions/12729228/simple-efficient-binlinear-interpolation-of-images-in-numpy-and-python


	SeeAlso:

	cv2.getRectSubPix(image, patchSize, center[, patch[, patchType]])










	
vtool.subscale_peaks(border_vals_sum, kpts, nScales, low, high)

	




	
vtool.svd(M)

	
	Parameters

	M (ndarray) – must be either float32 or float64



	Returns

	(U, s, Vt)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.linalg –test-svd





Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> # build test data
>>> M = np.array([1, 2, 3], dtype=np.float32)
>>> M = np.array([[20.5812, 0], [3.615, 17.1295]], dtype=np.float64)
>>> # execute function
>>> (U, s, Vt) = svd(M)






	Ignore:

	flags = cv2.SVD_FULL_UV
%timeit cv2.SVDecomp(M, flags=flags)
%timeit npl.svd(M)










	
vtool.symbolic_randcheck(expr1, expr2, domain={}, n=10)

	




	
vtool.symmetric_correspondence(annot1, annot2, K, Knorm, checks, allow_shrink=True)

	Find symmetric feature corresopndences






	
vtool.sympy_latex_repr(expr1)

	




	
vtool.sympy_mat(arr)

	




	
vtool.sympy_numpy_repr(expr1)

	




	
vtool.take2(arr, index_list, axis=None, out=None)

	Wrapper around numpy compress that makes the signature more similar to take






	
vtool.take_col_per_row(arr, colx_list)

	takes a column from each row


	Ignore:

	num_rows = 1000
num_cols = 4

arr = np.arange(10 * 4).reshape(10, 4)
colx_list = (np.random.rand(10) * 4).astype(np.int)

%timeit np.array([row[cx] for (row, cx) in zip(arr, colx_list)])
%timeit arr.ravel().take(np.ravel_multi_index((np.arange(len(colx_list)), colx_list), arr.shape))
%timeit arr.ravel().take(colx_list + np.arange(arr.shape[0]) * arr.shape[1])










	
vtool.test_affine_errors(H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh)

	used for refinement as opposed to initial estimation






	
vtool.test_annoy()

	




	
vtool.test_cv2_flann()

	
	Ignore:

	[name for name in dir(cv2) if ‘create’ in name.lower()]
[name for name in dir(cv2) if ‘stereo’ in name.lower()]

ut.grab_zipped_url(’https://priithon.googlecode.com/archive/a6117f5e81ec00abcfb037f0f9da2937bb2ea47f.tar.gz’, download_dir=’.’)










	
vtool.test_homog_errors(H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh, ori_thresh, full_homog_checks=True)

	Test to see which keypoints the homography correctly maps


	Parameters

	
	H (ndarray[float64_t, ndim=2]) – homography/perspective matrix


	kpts1 (ndarray[float32_t, ndim=2]) – keypoints


	kpts2 (ndarray[float32_t, ndim=2]) – keypoints


	fm (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of feature matches as tuples (qfx, dfx)


	xy_thresh_sqrd (float [https://docs.python.org/3/library/functions.html#float]) – 


	scale_thresh (float [https://docs.python.org/3/library/functions.html#float]) – 


	ori_thresh (float [https://docs.python.org/3/library/functions.html#float]) – angle in radians


	full_homog_checks (bool [https://docs.python.org/3/library/functions.html#bool]) – 






	Returns

	homog_tup1



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.spatial_verification –test-test_homog_errors:0 –show
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –rotation_invariance
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –rotation_invariance –no-affine-invariance –xy-thresh=.001
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –rotation_invariance –no-affine-invariance –xy-thresh=.001 –no-full-homog-checks
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –no-full-homog-checks
# ————–
# Shows (sorta) how inliers are computed
python -m vtool.spatial_verification –test-test_homog_errors:1 –show
python -m vtool.spatial_verification –test-test_homog_errors:1 –show –rotation_invariance
python -m vtool.spatial_verification –test-test_homog_errors:1 –show –rotation_invariance –no-affine-invariance –xy-thresh=.001
python -m vtool.spatial_verification –test-test_homog_errors:1 –show –rotation_invariance –xy-thresh=.001
python -m vtool.spatial_verification –test-test_homog_errors:0 –show –rotation_invariance –xy-thresh=.001





Example

>>> # DISABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import wbia.plottool as pt
>>> kpts1, kpts2, fm, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
>>> H = estimate_refined_transform(kpts1, kpts2, fm, aff_inliers)
>>> scale_thresh, ori_thresh = 2.0, 1.57
>>> full_homog_checks = not ut.get_argflag('--no-full-homog-checks')
>>> homog_tup1 = test_homog_errors(H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh, ori_thresh, full_homog_checks)
>>> homog_tup = (homog_tup1[0], homog_tup1[2])
>>> # xdoctest: +REQUIRES(--show)
>>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
>>> ut.show_if_requested()





Example

>>> # DISABLE_DOCTEST
>>> from vtool.spatial_verification import *  # NOQA
>>> import wbia.plottool as pt
>>> kpts1, kpts2, fm_, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
>>> H = estimate_refined_transform(kpts1, kpts2, fm_, aff_inliers)
>>> scale_thresh, ori_thresh = 2.0, 1.57
>>> full_homog_checks = not ut.get_argflag('--no-full-homog-checks')
>>> # ----------------
>>> # Take subset of feature matches
>>> fm = fm_
>>> scale_err, xy_err, ori_err = \
...     ut.exec_func_src(test_homog_errors, globals(), locals(),
...     'scale_err, xy_err, ori_err'.split(', '))
>>> # we only care about checking out scale and orientation here. ignore bad xy points
>>> xy_inliers_flag = np.less(xy_err, xy_thresh_sqrd)
>>> scale_err[~xy_inliers_flag] = 0
>>> # filter
>>> fm = fm_[np.array(scale_err).argsort()[::-1][:10]]
>>> fm = fm_[np.array(scale_err).argsort()[::-1][:10]]
>>> # Exec sourcecode
>>> kpts1_m, kpts2_m, off_xy1_m, off_xy1_mt, dxy1_m, dxy1_mt, xy2_m, xy1_m, xy1_mt, scale_err, xy_err, ori_err = \
...     ut.exec_func_src(test_homog_errors, globals(), locals(),
...     'kpts1_m, kpts2_m, off_xy1_m, off_xy1_mt, dxy1_m, dxy1_mt, xy2_m, xy1_m, xy1_mt, scale_err, xy_err, ori_err'.split(', '))
>>> #---------------
>>> # xdoctest: +REQUIRES(--show)
>>> pt.figure(fnum=1, pnum=(1, 2, 1), title='orig points and offset point')
>>> segments_list1 = np.array(list(zip(xy1_m.T.tolist(), off_xy1_m.T.tolist())))
>>> pt.draw_line_segments(segments_list1, color=pt.LIGHT_BLUE)
>>> pt.dark_background()
>>> #---------------
>>> pt.figure(fnum=1, pnum=(1, 2, 2), title='transformed points and matching points')
>>> #---------------
>>> # first have to make corresponding offset points
>>> # Use reference point for scale and orientation tests
>>> oris2_m   = ktool.get_oris(kpts2_m)
>>> scales2_m = ktool.get_scales(kpts2_m)
>>> dxy2_m    = np.vstack((np.sin(oris2_m), -np.cos(oris2_m)))
>>> scaled_dxy2_m = dxy2_m * scales2_m[None, :]
>>> off_xy2_m = xy2_m + scaled_dxy2_m
>>> # Draw transformed semgents
>>> segments_list2 = np.array(list(zip(xy2_m.T.tolist(), off_xy2_m.T.tolist())))
>>> pt.draw_line_segments(segments_list2, color=pt.GREEN)
>>> # Draw corresponding matches semgents
>>> segments_list3 = np.array(list(zip(xy1_mt.T.tolist(), off_xy1_mt.T.tolist())))
>>> pt.draw_line_segments(segments_list3, color=pt.RED)
>>> # Draw matches between correspondences
>>> segments_list4 = np.array(list(zip(xy1_mt.T.tolist(), xy2_m.T.tolist())))
>>> pt.draw_line_segments(segments_list4, color=pt.ORANGE)
>>> pt.dark_background()
>>> #---------------
>>> #vt.get _xy_axis_extents(kpts1_m)
>>> #pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
>>> ut.show_if_requested()










	
vtool.test_language_modulus()

	References

http://en.wikipedia.org/wiki/Modulo_operation






	
vtool.test_mser()

	




	
vtool.test_ondisk_find_patch_fpath_dominant_orientations(patch_fpath, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=True)

	
	Parameters

	
	patch_fpath – 


	bins (int [https://docs.python.org/3/library/functions.html#int]) – 


	maxima_thresh (float [https://docs.python.org/3/library/functions.html#float]) – 









	CommandLine:

	python -m vtool.patch –test-test_ondisk_find_patch_fpath_dominant_orientations





Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> import wbia.plottool as pt
>>> # build test data
>>> patch_fpath = ut.get_argval('--patch-fpath', type_=str, default=ut.grab_test_imgpath('star.png'))
>>> bins = 36
>>> maxima_thresh = 0.8
>>> test_ondisk_find_patch_fpath_dominant_orientations(patch_fpath, bins, maxima_thresh)
>>> pt.show_if_requested()










	
vtool.test_score_normalization(tp_support, tn_support, with_scores=True, verbose=True, with_roc=True, with_precision_recall=False, figtitle=None, normkw_varydict=None)

	Gives an overview of how well threshold can be learned from raw scores.

DEPRICATE


	CommandLine:

	python -m vtool.score_normalization –test-test_score_normalization –show



	CommandLine:

	xdoctest -m ~/code/vtool/vtool/score_normalization.py test_score_normalization



	Ignore:

	>>> # GUI_DOCTEST
>>> # Shows how score normalization works with gaussian noise
>>> from vtool.score_normalization import *  # NOQA
>>> verbose = True
>>> randstate = np.random.RandomState(seed=0)
>>> # Get a training sample
>>> tp_support = randstate.normal(loc=6.5, size=(256,))
>>> tn_support = randstate.normal(loc=3.5, size=(256,))
>>> # xdoctest: +REQUIRES(module:plottool)
>>> test_score_normalization(tp_support, tn_support, verbose=verbose)
>>> ut.show_if_requested()














	
vtool.test_show_gaussian_patches(shape=(19, 19))

	
	CommandLine:

	python -m vtool.patch –test-test_show_gaussian_patches –show
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=7,7
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=17,17
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=41,41
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=29,29
python -m vtool.patch –test-test_show_gaussian_patches –show –shape=41,7





References

http://matplotlib.org/examples/mplot3d/surface3d_demo.html

Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>> import wbia.plottool as pt
>>> shape = ut.get_argval(('--shape',), type_=list, default=[19, 19])
>>> test_show_gaussian_patches(shape=shape)
>>> pt.show_if_requested()










	
vtool.test_show_gaussian_patches2(shape=(19, 19))

	
	CommandLine:

	python -m vtool.patch –test-test_show_gaussian_patches2 –show
python -m vtool.patch –test-test_show_gaussian_patches2 –show –shape=7,7
python -m vtool.patch –test-test_show_gaussian_patches2 –show –shape=19,19
python -m vtool.patch –test-test_show_gaussian_patches2 –show –shape=41,41
python -m vtool.patch –test-test_show_gaussian_patches2 –show –shape=41,7





References

http://matplotlib.org/examples/mplot3d/surface3d_demo.html

Example

>>> # DISABLE_DOCTEST
>>> from vtool.patch import *  # NOQA
>>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>> import wbia.plottool as pt
>>> shape = ut.get_argval(('--shape',), type_=list, default=[19, 19])
>>> test_show_gaussian_patches2(shape=shape)
>>> pt.show_if_requested()










	
vtool.testdata_annot_metadata(rchip_fpath, cfgdict={})

	




	
vtool.testdata_binary_scores()

	




	
vtool.testdata_blend(scale=128)

	




	
vtool.testdata_dummy_matches()

	
	Returns

	matches_testtup



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.demodata –test-testdata_dummy_matches –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.demodata import *  # NOQA
>>> matches_testtup = testdata_dummy_matches()
>>> (kpts1, kpts2, fm, fs, rchip1, rchip2) = matches_testtup
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.show_chipmatch2(rchip1, rchip2, kpts1, kpts2, fm, fs)
>>> pt.set_figtitle('Dummy matches')
>>> pt.show_if_requested()










	
vtool.testdata_dummy_sift(nPts=10, asint=True, rng=None)

	Makes a demodata sift descriptor that has the uint8 * 512 hack
like hesaff returns


	Parameters

	nPts (int [https://docs.python.org/3/library/functions.html#int]) – (default = 10)






	CommandLine:

	python -m vtool.demodata –test-testdata_dummy_sift





Example

>>> # ENABLE_DOCTEST
>>> from vtool.demodata import *  # NOQA
>>> import vtool as vt
>>> nPts = 10
>>> rng = np.random.RandomState(0)
>>> sift = testdata_dummy_sift(nPts, rng)
>>> assert vt.check_sift_validity(sift), 'bad SIFT properties'
>>> #assert np.allclose(((sift / 512) ** 2).sum(axis=1), 1, rtol=.01), 'bad SIFT property'
>>> #assert np.all(sift / 512 < .2), 'bad SIFT property'










	
vtool.testdata_hist()

	




	
vtool.testdata_imglist()

	




	
vtool.testdata_matching_affine_inliers()

	




	
vtool.testdata_matching_affine_inliers_normalized()

	




	
vtool.testdata_nonmonotonic()

	




	
vtool.testdata_patch()

	




	
vtool.testdata_ratio_matches(fname1='easy1.png', fname2='easy2.png', **kwargs)

	Runs simple ratio-test matching between two images.
Technically this is not demodata data.


	Parameters

	
	fname1 (str [https://docs.python.org/3/library/stdtypes.html#str]) – 


	fname2 (str [https://docs.python.org/3/library/stdtypes.html#str]) – 






	Returns

	matches_testtup



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.demodata –test-testdata_ratio_matches
python -m vtool.demodata –test-testdata_ratio_matches –help
python -m vtool.demodata –test-testdata_ratio_matches –show
python -m vtool.demodata –test-testdata_ratio_matches –show –ratio_thresh=1.1 –rotation_invariance

python -m vtool.demodata –test-testdata_ratio_matches –show –ratio_thresh=.625 –rotation_invariance –fname1 easy1.png –fname2 easy3.png
python -m vtool.demodata –test-testdata_ratio_matches –show –ratio_thresh=.625 –no-rotation_invariance –fname1 easy1.png –fname2 easy3.png





Example

>>> # xdoctest: +REQUIRES(module:pyhesaff)
>>> from vtool.demodata import *  # NOQA
>>> import vtool as vt
>>> fname1 = ut.get_argval('--fname1', type_=str, default='easy1.png')
>>> fname2 = ut.get_argval('--fname2', type_=str, default='easy2.png')
>>> default_dict = vt.get_extract_features_default_params()
>>> default_dict['ratio_thresh'] = .625
>>> kwargs = ut.argparse_dict(default_dict)
>>> matches_testtup = testdata_ratio_matches(fname1, fname2, **kwargs)
>>> (kpts1, kpts2, fm_RAT, fs_RAT, rchip1, rchip2) = matches_testtup
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.show_chipmatch2(rchip1, rchip2, kpts1, kpts2, fm_RAT, fs_RAT, ori=True)
>>> num_matches = len(fm_RAT)
>>> score_sum = sum(fs_RAT)
>>> title = 'Simple matches using the Lowe\'s ratio test'
>>> title += '\n num_matches=%r, score_sum=%.2f' % (num_matches, score_sum)
>>> pt.set_figtitle(title)
>>> pt.show_if_requested()










	
vtool.testdata_score_normalier(tp_bumps=[(6.5, 256)], tn_bumps=[(3.5, 256)], tp_scale=1.0, tn_scale=1.0, min_clip=None, **kwargs)

	




	
vtool.testdata_scores_labels()

	




	
vtool.testdata_sift2()

	




	
vtool.testshow_extramargin_info(gfpath, bbox_gs, theta, new_size, halfoffset_ms, mbbox_gs, margin_size)

	




	
vtool.to_undirected_edges(directed_edges, upper=False)

	




	
vtool.transform_around(M, x, y)

	translates to origin, applies transform and then translates back






	
vtool.transform_kpts(kpts, M)

	returns M.dot(kpts_mat)
Currently, only works if M is affine.


	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	M (ndarray) – affine transform matrix






	Returns

	ndarray






	Ignore:

	>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> M = np.array([[10, 0, 0], [10, 10, 0], [0, 0, 1]], dtype=np.float64)
>>> kpts = transform_kpts(kpts, M)
>>> # verify results
>>> result = ub.repr2(kpts, precision=3, with_dtype=True).replace('-0. ', ' 0. ')














	
vtool.transform_kpts_to_imgspace(kpts, bbox, bbox_theta, chipsz)

	
	Transforms keypoints so they are plotable in imagespace

	kpts   - xyacdo keypoints
bbox   - chip bounding boxes in image space
theta  - chip rotationsinvC
chipsz - chip extent (in keypoint / chip space)










	
vtool.transform_kpts_xys(H, kpts)

	
	Parameters

	
	kpts (ndarray[float32_t, ndim=2]) – keypoints


	H (ndarray[float64_t, ndim=2]) – homography/perspective matrix






	Returns

	xy_t



	Return type

	ndarray





Example

>>> # ENABLE_DOCTEST
>>> from vtool.keypoint import *  # NOQA
>>> import vtool as vt
>>> kpts = vt.demodata.get_dummy_kpts()
>>> H = np.array([[ 3.,  3.,  5.],
...               [ 2.,  3.,  6.],
...               [ 1.,  1.,  2.]])
>>> xy_t = transform_kpts_xys(H, kpts)
>>> # verify results










	
vtool.transform_points_with_homography(H, _xys)

	
	Parameters

	
	H (ndarray[float64_t, ndim=2]) – homography/perspective matrix


	_xys (ndarray[ndim=2]) – (2 x N) array













	
vtool.translation_mat3x3(x, y, dtype=<class 'numpy.float64'>)

	




	
vtool.try_svd(M)

	
	CommandLine:

	python -m vtool.spatial_verification try_svd





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> rng = np.random.RandomState(42)
>>> num = 1000
>>> xy1_mn = rng.randn(2, num)
>>> xy2_mn = rng.randn(2, num)
>>> M = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
>>> print('M.shape = %r' % (M.shape,))
>>> USV = npl.svd(M, full_matrices=True, compute_uv=True)
>>> USV = try_svd(M)





Example

>>> # SLOW_DOCTEST
>>> # xdoctest: +SKIP
>>> from vtool.spatial_verification import *  # NOQA
>>> import vtool.demodata as demodata
>>> num = np.ceil(np.sqrt(2000))
>>> kpts1, kpts2 = demodata.get_dummy_kpts_pair(wh_num=(num, num))
>>> xy1_mn = ktool.get_xys(kpts1).astype(np.float64)
>>> xy2_mn = ktool.get_xys(kpts2).astype(np.float64)
>>> M = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
>>> print('M.shape = %r' % (M.shape,))
>>> USV = npl.svd(M, full_matrices=True, compute_uv=True)
>>> USV = try_svd(M)










	
vtool.trytake(list_, index_list)

	




	
vtool.tune_flann(dpts, target_precision=0.9, build_weight=0.5, memory_weight=0.0, sample_fraction=0.01)

	References

http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_pami2014.pdf
http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_manual-1.8.4.pdf
http://docs.opencv.org/trunk/modules/flann/doc/flann_fast_approximate_nearest_neighbor_search.html


	Math:

	cost of an algorithm is:


	LaTeX:

	
	cost = frac

	{search + build_weight * build }
{ minoverparams( search + build_weight build)} +
memory_weight * memory














	Parameters

	
	dpts (ndarray) – 


	target_precision (float [https://docs.python.org/3/library/functions.html#float]) – number between 0 and 1 representing desired
accuracy. Higher values are more accurate.


	build_weight (float [https://docs.python.org/3/library/functions.html#float]) – importance weight given to minimizing build time
relative to search time. This number can range from 0 to infinity.
typically because building is a more complex computation you want
to keep the number relatively low, (less than 1) otherwise you’ll
end up getting a linear search (no build time).


	memory_weight (float [https://docs.python.org/3/library/functions.html#float]) – Importance of memory relative to total speed.
A value less than 1 gives more importance to the time spent and a
value greater than 1 gives more importance to the memory usage.


	sample_fraction (float [https://docs.python.org/3/library/functions.html#float]) – number between 0 and 1 representing the
fraction of the input data to use in the optimization. A higher
number uses more data.






	Returns

	tuned_params



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






	CommandLine:

	python -m vtool.nearest_neighbors –test-tune_flann










	
vtool.tune_flann2(data)

	




	
vtool.understanding_pseudomax_props(mode=2)

	Function showing some properties of distances between normalized pseudomax vectors


	CommandLine:

	python -m vtool.distance –test-understanding_pseudomax_props





Example

>>> # ENABLE_DOCTEST
>>> from vtool.distance import *  # NOQA
>>> for mode in [0, 1, 2, 3]:
...     print('+---')
...     print('mode = %r' % (mode,))
...     result = understanding_pseudomax_props(mode)
...     print('L___')
>>> print(result)










	
vtool.uniform_sample_hypersphere(num, ndim=2, only_quadrent_1=False)

	Not quite done yet

References

https://en.wikipedia.org/wiki/Regular_polytope
https://en.wikipedia.org/wiki/Platonic_solid#Higher_dimensions
https://en.wikipedia.org/wiki/Cross-polytope


	Parameters

	
	num – 


	ndim (int [https://docs.python.org/3/library/functions.html#int]) – (default = 2)









	CommandLine:

	python -m vtool.clustering2 –test-uniform_sampe_hypersphere



	Ignore:

	#pip install polytope
sudo pip install cvxopt  –no-deps





Example

>>> # DISABLE_DOCTEST
>>> from vtool.clustering2 import *  # NOQA
>>> num = 100
>>> ndim = 3
>>> pts = uniform_sampe_hypersphere(num, ndim)
>>> print(pts)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> if ndim == 2:
>>>     pt.plot(pts.T[0], pts.T[1], 'gx')
>>> elif ndim == 3:
>>>     #pt.plot_surface3d(pts.T[0], pts.T[1], pts.T[2])
>>>     from mpl_toolkits.mplot3d import Axes3D  # NOQA
>>>     fig = pt.figure(1, doclf=True, docla=True)
>>>     ax = fig.add_subplot(111, projection='3d')
>>>     ax.scatter(pts.T[0], pts.T[1], pts.T[2], s=20, marker='o', alpha=1)
>>>     ax.autoscale(enable=False)
>>>     ax.set_aspect('equal')
>>>     df2.dark_background(ax)
>>> pt.dark_background()
>>> ut.show_if_requested()










	
vtool.union_extents(extents)

	




	
vtool.unique_row_indexes(arr)

	np.unique on rows


	Parameters

	arr (ndarray) – 2d array



	Returns

	unique_rowx



	Return type

	ndarray





References

http://stackoverflow.com/questions/16970982/find-unique-rows-in-numpy-array


	CommandLine:

	python -m vtool.numpy_utils –test-unique_row_indexes





Example

>>> # DISABLE_DOCTEST
>>> from vtool.numpy_utils import *  # NOQA
>>> import ubelt as ub
>>> arr = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
>>> unique_rowx = unique_row_indexes(arr)
>>> result = ('unique_rowx = %s' % (ub.repr2(unique_rowx),))
>>> print(result)
unique_rowx = np.array([0, 1, 2, 3, 5], dtype=np.int64)






	Ignore:

	%timeit unique_row_indexes(arr)
%timeit compute_unique_data_ids(arr)
%timeit compute_unique_integer_data_ids(arr)










	
vtool.unique_rows(arr, directed=True)

	Order or columns does not matter if directed = False






	
vtool.unnormalize_transform(M_prime, T1, T2)

	




	
vtool.unstructure_rows(*structured_arrs)

	
	SeeAlso:

	structure_rows










	
vtool.unsupervised_multicut_labeling(cost_matrix, thresh=0)

	Notes

requires CPLEX


	CommandLine:

	python -m vtool.clustering2 unsupervised_multicut_labeling –show





Ignore:


>>> # synthetic data
>>> import vtool as vt
>>> size = 100
>>> thresh = 50
>>> np.random.randint(0, 1)
>>> np.zeros((size, size))
>>> #np.random.rand(size, size)
>>> size = 45
>>> #size = 10
>>> size = 5
>>> aids = np.arange(size)
>>> rng = np.random.RandomState(443284320)
>>> encounter_lbls = rng.randint(0, size, size)
>>> separation = 5.0
>>> separation = 1.10
>>> grid1 = np.tile(encounter_lbls, (size, 1))
>>> is_match = grid1.T == grid1
>>> good_pos = np.where(is_match)
>>> bad_pos = np.where(~s_match)
>>> cost_matrix_ = np.zeros((size, size))
>>> cost_matrix_[good_pos] = rng.randn(len(good_pos[0])) + separation
>>> cost_matrix_[bad_pos] = rng.randn(len(bad_pos[0])) - separation
>>> false_val = min(cost_matrix_.min(), np.min(rng.randn(1000) - separation))
>>> true_val = max(cost_matrix_.max(), np.max(rng.randn(500) + separation))
>>> cost_matrix_[np.diag_indices_from(cost_matrix_)] = true_val
>>> #cost_matrix_[np.diag_indices_from(cost_matrix_)] = np.inf
>>> cost_matrix = (cost_matrix_ - false_val) / (true_val - false_val)
>>> cost_matrix = 2 * (cost_matrix - .5)
>>> thresh = 0
>>> labels = vt.unsupervised_multicut_labeling(cost_matrix, thresh)
>>> diff = ut.find_group_differences(
>>>     list(ut.group_items(aids, encounter_lbls).values()),
>>>     list(ut.group_items(aids, labels).values()))
>>> print('diff = %r' % (diff,))





#gm, = ut.exec_func_src(vt.unsupervised_multicut_labeling,
#key_list=[‘gm’], sentinal=’inf = opengm’)
#parameter = opengm.InfParam()
#%timeit opengm.inference.Multicut(gm, parameter=parameter).infer()




Example

>>> # SCRIPT
>>> from vtool.clustering2 import *  # NOQA
>>> import networkx as nx
>>> import wbia.plottool as pt
>>> rng = np.random.RandomState(443284320)
>>> pt.ensureqt()
>>> #
>>> def make_test_costmatrix(name_labels, view_labels, separation=2):
>>>     is_same = name_labels == name_labels[:, None]
>>>     is_comp = np.abs(view_labels - view_labels[:, None]) <= 1
>>>     good_pos = np.where(is_same)
>>>     bad_pos = np.where(~is_same)
>>>     cost_matrix_ = np.zeros((len(name_labels), len(name_labels)))
>>>     cost_matrix_[good_pos] = rng.randn(len(good_pos[0])) + separation
>>>     cost_matrix_[bad_pos] = rng.randn(len(bad_pos[0])) - separation
>>>     cost_matrix_ = (cost_matrix_.T + cost_matrix_) / 2
>>>     false_val = min(cost_matrix_.min(), np.min(rng.randn(1000) - separation))
>>>     true_val = max(cost_matrix_.max(), np.max(rng.randn(500) + separation))
>>>     cost_matrix_[np.diag_indices_from(cost_matrix_)] = true_val
>>>     cost_matrix = (cost_matrix_ - false_val) / (true_val - false_val)
>>>     cost_matrix = 2 * (cost_matrix - .5)
>>>     cost_matrix[np.where(~is_comp)] = 0
>>>     return cost_matrix
>>> #
>>> view_labels = np.array([0, 0, 2, 2, 1, 0, 0, 0])
>>> name_labels = np.array([0, 0, 0, 0, 0, 1, 1, 1])
>>> #cost_matrix = make_test_costmatrix(name_labels, view_labels, 2)
>>> cost_matrix = make_test_costmatrix(name_labels, view_labels, .9)
>>> #
>>> def multicut_value(cost_matrix, name_labels):
>>>     grid1 = np.tile(name_labels, (len(name_labels), 1))
>>>     isdiff = grid1.T != grid1
>>>     cut_value = cost_matrix[isdiff].sum()
>>>     return cut_value
>>> #
>>> aids = np.arange(len(name_labels))
>>> #
>>> graph = ut.nx_from_matrix(cost_matrix)
>>> weights = nx.get_edge_attributes(graph, 'weight')
>>> #
>>> floatfmt1 = ut.partial(ub.map_vals, lambda x: 'w=%.2f' % x)
>>> floatfmt2 = ut.partial(ub.map_vals, lambda x: 'l=%.2f' % x)
>>> #
>>> lens = ub.map_vals(lambda x: (1 - ((x + 1) / 2)) / 2, weights)
>>> labels = floatfmt1(weights)
>>> #labels = floatfmt2(lens)
>>> nx.set_edge_attributes(graph, name='label', values=labels)
>>> #nx.set_edge_attributes(graph, name='len', values=lens)
>>> nx.set_node_attributes(graph, name='shape', values='ellipse')
>>> encounter_lbls_str = [str(x) for x in name_labels]
>>> node_name_lbls = dict(zip(aids, encounter_lbls_str))
>>> import vtool as vt
>>> #
>>> mcut_labels = vt.unsupervised_multicut_labeling(cost_matrix, thresh=vt.eps)
>>> diff = ut.find_group_differences(
>>>     list(ut.group_items(aids, name_labels).values()),
>>>     list(ut.group_items(aids, mcut_labels).values()))
>>> print('diff = %r' % (diff,))
>>> #
>>> nx.set_node_attributes(graph, name='label', values=node_name_lbls)
>>> node_mcut_lbls = dict(zip(aids, mcut_labels))
>>> nx.set_node_attributes(graph, name='mcut_label', values=node_mcut_lbls)
>>> #
>>> print('mc_val(name) ' + str(multicut_value(cost_matrix, name_labels)))
>>> print('mc_val(mcut) ' + str(multicut_value(cost_matrix, mcut_labels)))
>>> #
>>> ut.color_nodes(graph, 'mcut_label')
>>> #
>>> # remove noncomparable edges
>>> is_comp = np.abs(view_labels - view_labels[:, None]) <= 1
>>> #
>>> noncomp_edges = list(zip(*np.where(~is_comp)))
>>> graph.remove_edges_from(noncomp_edges)
>>> #
>>> layoutkw = {
>>>     'sep' : 5,
>>>     'prog': 'neato',
>>>     'overlap': 'false',
>>>     'splines': 'spline',
>>> }
>>> pt.show_nx(graph, layoutkw=layoutkw)
>>> ut.show_if_requested()










	
vtool.verts_from_bbox(bbox, close=False)

	
	Parameters

	
	bbox (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – bounding box in the format (x, y, w, h)


	close (bool [https://docs.python.org/3/library/functions.html#bool]) – (default = False)






	Returns

	verts



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.geometry –test-verts_from_bbox





Example

>>> # ENABLE_DOCTEST
>>> from vtool.geometry import *  # NOQA
>>> bbox = (10, 10, 50, 50)
>>> close = False
>>> verts = verts_from_bbox(bbox, close)
>>> result = ('verts = %s' % (str(verts),))
>>> print(result)
verts = ((10, 10), (60, 10), (60, 60), (10, 60))










	
vtool.verts_list_from_bboxes_list(bboxes_list)

	Create a four-vertex polygon from the bounding rectangle






	
vtool.warpAffine(img, Aff, dsize, assume_float01=True)

	dsize = (width, height) of return image


	Parameters

	
	img (ndarray[uint8_t, ndim=2]) – image data


	Aff (ndarray) – affine matrix


	dsize (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – width, height






	Returns

	warped_img



	Return type

	ndarray






	CommandLine:

	python -m vtool.image –test-warpAffine –show





Example

>>> # DISABLE_DOCTEST
>>> from vtool.image import *  # NOQA
>>> import vtool as vt
>>> img_fpath = ut.grab_test_imgpath('carl.jpg')
>>> img = vt.imread(img_fpath)
>>> Aff = vt.rotation_mat3x3(TAU / 8)
>>> dsize = vt.get_size(img)
>>> warped_img = warpAffine(img, Aff, dsize)
>>> # xdoctest: +REQUIRES(--show)
>>> import wbia.plottool as pt
>>> pt.imshow(warped_img)
>>> ut.show_if_requested()






	Ignore:

	>>> import skimage.transform
>>> %timeit cv2.warpAffine(img, Aff[0:2], tuple(dsize), **CV2_WARP_KWARGS)
>>> 100 loops, best of 3: 7.95 ms per loop
>>> skimage.transform.AffineTransform
>>> tf = skimage.transform.AffineTransform(rotation=TAU / 8)
>>> Aff_ = tf.params
>>> out = skimage.transform._warps_cy._warp_fast(img[:, :, 0], Aff_, output_shape=dsize, mode='constant', order=1)
>>> %timeit skimage.transform._warps_cy._warp_fast(img[:, :, 0], Aff_, output_shape=dsize, mode='constant', order=1)
>>> 100 loops, best of 3: 5.74 ms per loop
>>> %timeit cv2.warpAffine(img[:, :, 0], Aff[0:2], tuple(dsize), **CV2_WARP_KWARGS)
>>> 100 loops, best of 3: 5.13 ms per loop
>>> CONCLUSION, cv2 transforms are better














	
vtool.warpHomog(img, Homog, dsize, assume_float01=True)

	dsize = (width, height) of return image

Example

>>> img = np.random.rand(224, 224)
>>> Homog = np.random.rand(3, 3)
>>> dsize = (128, 128)
>>> warped_img = warpHomog(img, Homog, dsize)










	
vtool.weighted_average_scoring(fsv, weight_filtxs, nonweight_filtxs)

	does frac{sum_i w^f_i * w^d_i * r_i}{sum_i w^f_i, w^d_i}
to get a weighed average of ratio scores

If we normalize the weight part to add to 1 then we can get per-feature
scores.

References

http://en.wikipedia.org/wiki/Weighted_arithmetic_mean

Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> fsv = np.array([
...     [ 0.82992172,  1.56136119,  0.66465378],
...     [ 0.8000412 ,  2.14719748,  1.        ],
...     [ 0.80848503,  2.6816361 ,  1.        ],
...     [ 0.86761665,  2.70189977,  1.        ],
...     [ 0.8004055 ,  1.58753884,  0.92178345],])
>>> weight_filtxs = np.array([1, 2], dtype=np.int32)
>>> nonweight_filtxs = np.array([0], dtype=np.int32)
>>> new_fs = weighted_average_scoring(fsv, weight_filtxs, nonweight_filtxs)
>>> result = new_fs
>>> print(result)










	
vtool.weighted_geometic_mean(data, weights)

	
	Parameters

	
	data (list of ndarrays) – 


	weights (ndarray) – 






	Returns

	ndarray






	CommandLine:

	python -m vtool.other –test-weighted_geometic_mean





References

https://en.wikipedia.org/wiki/Weighted_geometric_mean


	SeeAlso:

	scipy.stats.mstats.gmean





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> data = [.9, .5]
>>> weights = np.array([1.0, .5])
>>> gmean_ = weighted_geometic_mean(data, weights)
>>> result = ('gmean_ = %.3f' % (gmean_,))
>>> print(result)
gmean_ = 0.740





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> rng = np.random.RandomState(0)
>>> img1 = rng.rand(4, 4)
>>> img2 = rng.rand(4, 4)
>>> data = [img1, img2]
>>> weights = np.array([.5, .5])
>>> gmean_ = weighted_geometic_mean(data, weights)
>>> result = ub.hzcat(['gmean_ = %s' % (ub.repr2(gmean_, precision=2, with_dtype=True), )])
>>> print(result)






	Ignore:

	res1 = ((img1 ** .5 * img2 ** .5)) ** 1
res2 = np.sqrt(img1 * img2)










	
vtool.weighted_geometic_mean_unnormalized(data, weights)

	




	
vtool.whiten_xy_points(xy_m)

	whitens points to mean=0, stddev=1 and returns transformation

Example

>>> # ENABLE_DOCTEST
>>> from vtool.linalg import *  # NOQA
>>> from vtool import demodata
>>> xy_m = demodata.get_dummy_xy()
>>> tup = whiten_xy_points(xy_m)
>>> xy_norm, T = tup
>>> result = (ub.hash_data(tup))
>>> print(result)










	
vtool.wrap_histogram(hist_, edges_, _debug=False)

	Simulates the first and last histogram bin being being adjacent to one another
by replicating those bins at the last and first positions respectively.


	Parameters

	
	hist (ndarray) – 


	edges (ndarray) – 






	Returns

	(hist_wrap, edge_wrap)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]






	CommandLine:

	python -m vtool.histogram –test-wrap_histogram





Example

>>> # ENABLE_DOCTEST
>>> from vtool.histogram import *  # NOQA
>>> import ubelt as ub
>>> hist_ = np.array([8., 0., 0., 34.32, 29.45, 0., 0., 6.73])
>>> edges_ = np.array([ 0.        ,  0.78539816,  1.57079633,
...                    2.35619449,  3.14159265,  3.92699081,
...                    4.71238898,  5.49778714,  6.2831853 ])
>>> (hist_wrap, edge_wrap) = wrap_histogram(hist_, edges_)
>>> tup = (hist_wrap.tolist(), edge_wrap.tolist())
>>> result = ub.repr2(tup, nl=1, nobr=True, precision=2)
>>> print(result)
6.73, 8.00, 0.00, 0.00, 34.32, 29.45, 0.00, 0.00, 6.73, 8.00,
-0.79, 0.00, 0.79, 1.57, 2.36, 3.14, 3.93, 4.71, 5.50, 6.28, 7.07,










	
vtool.wrapped_distance(arr1, arr2, base, out=None)

	base = TAU corresponds to ori diff






	
vtool.zipcat(arr1_list, arr2_list, axis=None)

	
	Parameters

	
	arr1_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	arr2_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – 


	axis (None [https://docs.python.org/3/library/constants.html#None]) – (default = None)






	Returns

	



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






	CommandLine:

	python -m vtool.other –exec-zipcat –show





Example

>>> # ENABLE_DOCTEST
>>> from vtool.other import *  # NOQA
>>> arr1_list = [np.array([0, 0, 0]), np.array([0, 0, 0, 0])]
>>> arr2_list = [np.array([1, 1, 1]), np.array([1, 1, 1, 1])]
>>> axis = None
>>> arr3_list = zipcat(arr1_list, arr2_list, axis)
>>> arr3_list0 = zipcat(arr1_list, arr2_list, axis=0)
>>> arr3_list1 = zipcat(arr1_list, arr2_list, axis=1)
>>> arr3_list2 = zipcat(arr1_list, arr2_list, axis=2)
>>> print('arr3_list = %s' % (ut.repr3(arr3_list),))
>>> print('arr3_list0 = %s' % (ut.repr3(arr3_list0),))
>>> print('arr3_list2 = %s' % (ut.repr3(arr3_list2),))










	
vtool.zipcompress(arr_list, flags_list, axis=None)

	




	
vtool.zipcompress_safe(arr_list, flags_list, axis=None)

	




	
vtool.ziptake(arr_list, indices_list, axis=None)

	




	
vtool.zstar_value(conf_level=0.95)

	References

http://stackoverflow.com/questions/28242593/correct-way-to-obtain-confidence-interval-with-scipy
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A


  	
      	acc (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	adapteq() (vtool.image_filters.IntensityPreproc method)


      	adapteq_fn() (in module vtool.image_filters)


      	adaptive_scale() (in module vtool)

      
        	(in module vtool.ellipse)


      


      	add_global_measures() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	add_homogenous_coordinate() (in module vtool)

      
        	(in module vtool.linalg)


      


      	add_local_measures() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	affine_around_mat3x3() (in module vtool)

      
        	(in module vtool.linalg)


      


      	affine_mat3x3() (in module vtool)

      
        	(in module vtool.linalg)


      


      	affine_warp_around_center() (in module vtool)

      
        	(in module vtool.image)


      


      	aliases (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	and_lists() (in module vtool)

      
        	(in module vtool.other)


      


      	ann_flann_once() (in module vtool)

      
        	(in module vtool.nearest_neighbors)


      


      	AnnotPairFeatInfo (class in vtool)

      
        	(class in vtool.matching)


      


      	AnnoyWraper (class in vtool)

      
        	(class in vtool.clustering2)


      


      	AnnoyWrapper (class in vtool)

      
        	(class in vtool.nearest_neighbors)


      


      	apply_all() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	apply_filter_funcs() (in module vtool)

      
        	(in module vtool.chip)


      


      	apply_grouping() (in module vtool)

      
        	(in module vtool.clustering2)


      


      	apply_grouping_() (in module vtool)

      
        	(in module vtool.clustering2)


      


      	apply_grouping_iter() (in module vtool)

      
        	(in module vtool.clustering2)


      


      	apply_grouping_iter2() (in module vtool)

      
        	(in module vtool.clustering2)


      


      	apply_jagged_grouping() (in module vtool)

      
        	(in module vtool.clustering2)


      


      	apply_ratio_test() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	apply_sver() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	area() (vtool.chip.ScaleStrat static method)

      
        	(vtool.ScaleStrat static method)


      


  

  	
      	argsort_groups() (in module vtool)

      
        	(in module vtool.other)


      


      	argsort_records() (in module vtool)

      
        	(in module vtool.other)


      


      	argsubextrema2() (in module vtool)

      
        	(in module vtool.histogram)


      


      	argsubmax() (in module vtool)

      
        	(in module vtool.histogram)


      


      	argsubmax2() (in module vtool)

      
        	(in module vtool.histogram)


      


      	argsubmaxima() (in module vtool)

      
        	(in module vtool.histogram)


      


      	argsubmaxima2() (in module vtool)

      
        	(in module vtool.histogram)


      


      	argsubmin2() (in module vtool)

      
        	(in module vtool.histogram)


      


      	argsubminima2() (in module vtool)

      
        	(in module vtool.histogram)


      


      	assert_zipcompress() (in module vtool)

      
        	(in module vtool.other)


      


      	asserteq() (in module vtool)

      
        	(in module vtool.other)


      


      	assign() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	assign_symmetric_matches() (in module vtool)

      
        	(in module vtool.matching)


      


      	assign_to_centroids() (in module vtool)

      
        	(in module vtool.nearest_neighbors)


      


      	assign_unconstrained_matches() (in module vtool)

      
        	(in module vtool.matching)


      


      	AssignTup (class in vtool)

      
        	(class in vtool.matching)


      


      	asymmetric_correspondence() (in module vtool)

      
        	(in module vtool.matching)


      


      	atan2() (in module vtool)

      
        	(in module vtool.trig)


      


      	atleast_3channels() (in module vtool)

      
        	(in module vtool.other)


      


      	atleast_nd() (in module vtool), [1]

      
        	(in module vtool.numpy_utils)


        	(in module vtool.other)


      


      	atleast_shape() (in module vtool)

      
        	(in module vtool.other)


      


      	auc (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	auc_trap (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	augment_2x2_with_translation() (in module vtool)

      
        	(in module vtool.keypoint)


      


  





B


  	
      	bar_cos_sift() (in module vtool)

      
        	(in module vtool.distance)


      


      	bar_L2_sift() (in module vtool)

      
        	(in module vtool.distance)


      


      	bbox_center() (in module vtool)

      
        	(in module vtool.geometry)


      


      	bbox_from_center_wh() (in module vtool)

      
        	(in module vtool.geometry)


      


      	bbox_from_extent() (in module vtool)

      
        	(in module vtool.geometry)


      


      	bbox_from_verts() (in module vtool)

      
        	(in module vtool.geometry)


      


      	bbox_from_xywh() (in module vtool)

      
        	(in module vtool.geometry)


      


      	bboxes_from_vert_list() (in module vtool)

      
        	(in module vtool.geometry)


      


      	beaton_tukey_loss() (in module vtool)

      
        	(in module vtool.util_math)


      


      	beaton_tukey_weight() (in module vtool)

      
        	(in module vtool.util_math)


      


      	binsum_fmt (vtool.AnnotPairFeatInfo attribute)

      
        	(vtool.matching.AnnotPairFeatInfo attribute)


      


      	bitblt() (vtool.fontdemo.Bitmap method)


  

  	
      	Bitmap (class in vtool.fontdemo)


      	blend_images() (in module vtool)

      
        	(in module vtool.blend)


      


      	blend_images_average() (in module vtool)

      
        	(in module vtool.blend)


      


      	blend_images_average_stack() (in module vtool)

      
        	(in module vtool.blend)


      


      	blend_images_mult_average() (in module vtool)

      
        	(in module vtool.blend)


      


      	blend_images_multiply() (in module vtool)

      
        	(in module vtool.blend)


      


      	bm (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	bow_test() (in module vtool._grave)


      	breakup_equal_streak() (in module vtool)

      
        	(in module vtool.util_math)


      


      	build_affine_lstsqrs_Mx6() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	build_annoy() (vtool.AnnoyWraper method)

      
        	(vtool.clustering2.AnnoyWraper method)


      


      	build_index() (vtool.AnnoyWrapper method)

      
        	(vtool.nearest_neighbors.AnnoyWrapper method)


      


      	build_lstsqrs_Mx9() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


  





C


  	
      	c (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	calc_error_bars_from_sample() (in module vtool)

      
        	(in module vtool.other)


      


      	calc_sample_from_error_bars() (in module vtool)

      
        	(in module vtool.other)


      


      	cast_split() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	check_exif_keys() (in module vtool)

      
        	(in module vtool.exif)


      


      	check_expr_eq() (in module vtool)

      
        	(in module vtool.symbolic)


      


      	check_kpts_in_bounds() (in module vtool)

      
        	(in module vtool.ellipse)


      


      	check_sift_validity() (in module vtool)

      
        	(in module vtool.other)


      


      	check_unused_kwargs() (in module vtool)

      
        	(in module vtool.score_normalization)


      


      	circular_distance() (in module vtool)

      
        	(in module vtool.ellipse)


      


      	clean_mask() (in module vtool.image_filters)

      
        	(in module vtool.segmentation)


      


      	clipnorm() (in module vtool)

      
        	(in module vtool.other)


      


      	clipwhite() (in module vtool)

      
        	(in module vtool.image)


      


      	clipwhite_ondisk() (in module vtool)

      
        	(in module vtool.image)


      


      	closeEvent() (vtool.inspect_matches.MatchInspector method)


      	closest_point() (in module vtool)

      
        	(in module vtool.distance)


      


      	closest_point_on_bbox() (in module vtool)

      
        	(in module vtool.geometry)


      


      	closest_point_on_line() (in module vtool)

      
        	(in module vtool.geometry)


      


      	closest_point_on_line_segment() (in module vtool)

      
        	(in module vtool.geometry)


      


      	closest_point_on_vert_segments() (in module vtool)

      
        	(in module vtool.geometry)


      


      	colwise_operation() (in module vtool)

      
        	(in module vtool.other)


      


      	combine_offset_lists() (in module vtool)

      
        	(in module vtool.image)


      


      	compare_implementations() (in module vtool)

      
        	(in module vtool.other)


      


      	compare_matrix_columns() (in module vtool)

      
        	(in module vtool.other)


      


      	compare_matrix_to_rows() (in module vtool)

      
        	(in module vtool.other)


      


      	componentwise_dot() (in module vtool)

      
        	(in module vtool.other)


      


      	compress() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	compress2() (in module vtool)

      
        	(in module vtool.other)


      


  

  	
      	compute_affine() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	compute_average_contrast() (in module vtool.quality_classifier)


      	compute_chip() (in module vtool)

      
        	(in module vtool.chip)


      


      	compute_distances() (in module vtool)

      
        	(in module vtool.distance)


      


      	compute_homog() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	compute_ndarray_unique_rowids_unsafe() (in module vtool)

      
        	(in module vtool.other)


      


      	compute_subbin_to_bins_dist() (in module vtool.coverage_grid)


      	compute_unique_arr_dataids() (in module vtool)

      
        	(in module vtool.other)


      


      	compute_unique_data_ids() (in module vtool)

      
        	(in module vtool.other)


      


      	compute_unique_data_ids_() (in module vtool)

      
        	(in module vtool.other)


      


      	compute_unique_integer_data_ids() (in module vtool)

      
        	(in module vtool.other)


      


      	ConfusionMetrics (class in vtool)

      
        	(class in vtool.confusion)


      


      	contrast_measures() (in module vtool.quality_classifier)


      	convert_colorspace() (in module vtool)

      
        	(in module vtool.image)


      


      	convert_degrees() (in module vtool)

      
        	(in module vtool.exif)


      


      	convert_image_list_colorspace() (in module vtool)

      
        	(in module vtool.image)


      


      	convert_kptsZ_to_kpts() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	copy() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	cos_sift() (in module vtool)

      
        	(in module vtool.distance)


      


      	cosine_dist() (in module vtool)

      
        	(in module vtool.distance)


      


      	crop_out_imgfill() (in module vtool)

      
        	(in module vtool.image)


      


      	cs (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	csum() (in module vtool)

      
        	(in module vtool.matching)


      


      	custom_sympy_attrs() (in module vtool)

      
        	(in module vtool.symbolic)


      


      	cv (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	cvt_bbox_xywh_to_pt1pt2() (in module vtool)

      
        	(in module vtool.geometry)


      


      	cvt_BGR2L() (in module vtool)

      
        	(in module vtool.image)


      


      	cvt_BGR2RGB() (in module vtool)

      
        	(in module vtool.image)


      


      	cyclic_distance() (in module vtool)

      
        	(in module vtool.distance)


      


  





D


  	
      	decompose_Z_to_invV_2x2() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	decompose_Z_to_invV_mats2x2() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	decompose_Z_to_RV_mats2x2() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	decompose_Z_to_V_2x2() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	DEFAULT_DTYPE (in module vtool)


      	demo_grabcut() (in module vtool.segmentation)


      	demodata_match() (in module vtool)

      
        	(in module vtool.matching)


      


      	det_distance() (in module vtool)

      
        	(in module vtool.distance)


      


      	det_ltri() (in module vtool)

      
        	(in module vtool.linalg)


      


      	detect_opencv_keypoints() (in module vtool)

      
        	(in module vtool.features)


      


      	dimkey_grammar() (vtool.AnnotPairFeatInfo method)

      
        	(vtool.matching.AnnotPairFeatInfo method)


      


      	distance_to_lineseg() (in module vtool)
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        	(in module vtool.image)


      


      	stack_image_recurse() (in module vtool)

      
        	(in module vtool.image)


      


      	stack_images() (in module vtool)

      
        	(in module vtool.image)


      


      	stack_multi_images() (in module vtool)

      
        	(in module vtool.image)


      


      	stack_multi_images2() (in module vtool)

      
        	(in module vtool.image)


      


      	stack_square_images() (in module vtool)

      
        	(in module vtool.image)


      


      	strictly_decreasing() (in module vtool)

      
        	(in module vtool.util_math)


      


      	strictly_increasing() (in module vtool)

      
        	(in module vtool.util_math)


      


      	structure_rows() (in module vtool)

      
        	(in module vtool.other)


      


      	subbin_bounds() (in module vtool)

      
        	(in module vtool.histogram)


      


      	subpixel_values() (in module vtool)

      
        	(in module vtool.image)


      


      	subscale_peaks() (in module vtool)

      
        	(in module vtool.ellipse)


      


      	sum_fmt (vtool.AnnotPairFeatInfo attribute)

      
        	(vtool.matching.AnnotPairFeatInfo attribute)


      


      	summary_binkey() (vtool.AnnotPairFeatInfo method)

      
        	(vtool.matching.AnnotPairFeatInfo method)


      


      	summary_binval() (vtool.AnnotPairFeatInfo method)

      
        	(vtool.matching.AnnotPairFeatInfo method)


      


      	summary_measure() (vtool.AnnotPairFeatInfo method)

      
        	(vtool.matching.AnnotPairFeatInfo method)


      


      	summary_op() (vtool.AnnotPairFeatInfo method)

      
        	(vtool.matching.AnnotPairFeatInfo method)


      


      	SV_DTYPE (in module vtool)


      	svd() (in module vtool)

      
        	(in module vtool.linalg)


      


      	sver_flags() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	symbolic_randcheck() (in module vtool)

      
        	(in module vtool.symbolic)


      


      	symmetric_correspondence() (in module vtool)

      
        	(in module vtool.matching)


      


      	sympy_latex_repr() (in module vtool)

      
        	(in module vtool.symbolic)


      


      	sympy_mat() (in module vtool)

      
        	(in module vtool.symbolic)


      


      	sympy_numpy_repr() (in module vtool)

      
        	(in module vtool.symbolic)


      


  





T


  	
      	take() (vtool.matching.PairwiseMatch method)

      
        	(vtool.PairwiseMatch method)


      


      	take2() (in module vtool)

      
        	(in module vtool.other)


      


      	take_col_per_row() (in module vtool)

      
        	(in module vtool.other)


      


      	TEMP_VEC_DTYPE (in module vtool)


      	test_affine_errors() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	test_annoy() (in module vtool)

      
        	(in module vtool.nearest_neighbors)


      


      	test_average_contrast() (in module vtool.quality_classifier)


      	test_cv2_flann() (in module vtool)

      
        	(in module vtool.nearest_neighbors)


      


      	test_homog_errors() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	test_language_modulus() (in module vtool)

      
        	(in module vtool.util_math)


      


      	test_mser() (in module vtool)

      
        	(in module vtool.features)


      


      	test_ondisk_find_patch_fpath_dominant_orientations() (in module vtool)

      
        	(in module vtool.patch)


      


      	test_score_normalization() (in module vtool)

      
        	(in module vtool.score_normalization)


      


      	test_show_gaussian_patches() (in module vtool)

      
        	(in module vtool.patch)


      


      	test_show_gaussian_patches2() (in module vtool)

      
        	(in module vtool.patch)


      


      	testdata_annot_metadata() (in module vtool)

      
        	(in module vtool.matching)


      


      	testdata_binary_scores() (in module vtool)

      
        	(in module vtool.demodata)


      


      	testdata_blend() (in module vtool)

      
        	(in module vtool.blend)


      


      	testdata_coverage() (in module vtool.coverage_kpts)


      	testdata_dummy_matches() (in module vtool)

      
        	(in module vtool.demodata)


      


      	testdata_dummy_sift() (in module vtool)

      
        	(in module vtool.demodata)


      


      	testdata_hist() (in module vtool)

      
        	(in module vtool.distance)


      


      	testdata_imglist() (in module vtool)

      
        	(in module vtool.image)


      


      	testdata_matching_affine_inliers() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	testdata_matching_affine_inliers_normalized() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	testdata_nonmonotonic() (in module vtool)

      
        	(in module vtool.demodata)


      


      	testdata_patch() (in module vtool)

      
        	(in module vtool.patch)


      


  

  	
      	testdata_ratio_matches() (in module vtool)

      
        	(in module vtool.demodata)


      


      	testdata_score_normalier() (in module vtool)

      
        	(in module vtool.score_normalization)


      


      	testdata_scores_labels() (in module vtool)

      
        	(in module vtool.confusion)


      


      	testdata_sift2() (in module vtool)

      
        	(in module vtool.distance)


      


      	testshow_extramargin_info() (in module vtool)

      
        	(in module vtool.chip)


      


      	text_dimensions() (vtool.fontdemo.Font method)


      	thresh (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	ThumbnailCacheContext (class in vtool.depricated)


      	tn (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	tna (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	tnr (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	to_undirected_edges() (in module vtool)

      
        	(in module vtool.other)


      


      	tp (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	tpa (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	tpr (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	transform_around() (in module vtool)

      
        	(in module vtool.linalg)


      


      	TRANSFORM_DTYPE (in module vtool)


      	transform_kpts() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	transform_kpts_to_imgspace() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	transform_kpts_xys() (in module vtool)

      
        	(in module vtool.keypoint)


      


      	transform_points_with_homography() (in module vtool)

      
        	(in module vtool.linalg)


      


      	translation_mat3x3() (in module vtool)

      
        	(in module vtool.linalg)


      


      	try_svd() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	trytake() (in module vtool)

      
        	(in module vtool.other)


      


      	tune_flann() (in module vtool)

      
        	(in module vtool.nearest_neighbors)


      


      	tune_flann2() (in module vtool)

      
        	(in module vtool.clustering2)


      


  





U


  	
      	understanding_pseudomax_props() (in module vtool)

      
        	(in module vtool.distance)


      


      	uniform_sample_hypersphere() (in module vtool)

      
        	(in module vtool.clustering2)


      


      	union_extents() (in module vtool)

      
        	(in module vtool.geometry)


      


      	unique_row_indexes() (in module vtool)

      
        	(in module vtool.numpy_utils)


      


      	unique_rows() (in module vtool)

      
        	(in module vtool.other)


      


  

  	
      	unnormalize_transform() (in module vtool)

      
        	(in module vtool.spatial_verification)


      


      	unpack_mono_bitmap() (vtool.fontdemo.Glyph static method)


      	unstructure_rows() (in module vtool)

      
        	(in module vtool.other)


      


      	unsupervised_multicut_labeling() (in module vtool)

      
        	(in module vtool.clustering2)


      


      	update() (vtool.inspect_matches.MatchInspector method)


  





V


  	
      	verts_from_bbox() (in module vtool)

      
        	(in module vtool.geometry)


      


      	verts_list_from_bboxes_list() (in module vtool)

      
        	(in module vtool.geometry)


      


      	visualize() (vtool._grave.ScoreNormalizerUnsupervised method)

      
        	(vtool.ScoreNormalizer method)


        	(vtool.score_normalization.ScoreNormalizer method)


      


      	vtool (module)


      	vtool.__main__ (module)


      	vtool._grave (module)


      	vtool._old_matching (module)


      	vtool._pyflann_backend (module)


      	vtool._rhomb_dist (module)


      	vtool.blend (module)


      	vtool.chip (module)


      	vtool.clustering2 (module)


      	vtool.confusion (module)


      	vtool.coverage_grid (module)


      	vtool.coverage_kpts (module)


      	vtool.demodata (module)


      	vtool.depricated (module)


      	vtool.distance (module)


      	vtool.ellipse (module)


  

  	
      	vtool.exif (module)


      	vtool.features (module)


      	vtool.fontdemo (module)


      	vtool.geometry (module)


      	vtool.histogram (module)


      	vtool.image (module)


      	vtool.image_filters (module)


      	vtool.image_shared (module)


      	vtool.inspect_matches (module)


      	vtool.keypoint (module)


      	vtool.linalg (module)


      	vtool.matching (module)


      	vtool.nearest_neighbors (module)


      	vtool.numpy_utils (module)


      	vtool.other (module)


      	vtool.patch (module)


      	vtool.quality_classifier (module)


      	vtool.score_normalization (module)


      	vtool.segmentation (module)


      	vtool.spatial_verification (module)


      	vtool.symbolic (module)


      	vtool.trig (module)


      	vtool.util_math (module)


  





W


  	
      	warp_patch_onto_kpts() (in module vtool.coverage_kpts)


      	warpAffine() (in module vtool)

      
        	(in module vtool.image)


      


      	warped_patch_generator() (in module vtool.coverage_kpts)


      	warpHomog() (in module vtool)

      
        	(in module vtool.image)


      


      	weighted_average_scoring() (in module vtool)

      
        	(in module vtool.other)


      


      	weighted_gaussian_falloff() (in module vtool.coverage_grid)


      	weighted_geometic_mean() (in module vtool)

      
        	(in module vtool.other)


      


      	weighted_geometic_mean_unnormalized() (in module vtool)

      
        	(in module vtool.other)


      


  

  	
      	whiten_xy_points() (in module vtool)

      
        	(in module vtool.linalg)


      


      	width (vtool.fontdemo.Glyph attribute)


      	width() (vtool.chip.ScaleStrat static method)

      
        	(vtool.ScaleStrat static method)


      


      	wracc (vtool.confusion.ConfusionMetrics attribute)

      
        	(vtool.ConfusionMetrics attribute)


      


      	wrap_histogram() (in module vtool)

      
        	(in module vtool.histogram)


      


      	wrapped_distance() (in module vtool)

      
        	(in module vtool.distance)


      


  





Z


  	
      	zipcat() (in module vtool)

      
        	(in module vtool.other)


      


      	zipcompress() (in module vtool)

      
        	(in module vtool.other)


      


      	zipcompress_safe() (in module vtool)

      
        	(in module vtool.other)


      


  

  	
      	ziptake() (in module vtool)

      
        	(in module vtool.other)


      


      	zstar_value() (in module vtool)

      
        	(in module vtool.other)


      


  







          

      

      

    

  

    
      
          
            
  All modules for which code is available
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  Source code for numpy

"""
NumPy
=====

Provides
  1. An array object of arbitrary homogeneous items
  2. Fast mathematical operations over arrays
  3. Linear Algebra, Fourier Transforms, Random Number Generation

How to use the documentation
----------------------------
Documentation is available in two forms: docstrings provided
with the code, and a loose standing reference guide, available from
`the NumPy homepage <https://www.scipy.org>`_.

We recommend exploring the docstrings using
`IPython <https://ipython.org>`_, an advanced Python shell with
TAB-completion and introspection capabilities.  See below for further
instructions.

The docstring examples assume that `numpy` has been imported as `np`::

  >>> import numpy as np

Code snippets are indicated by three greater-than signs::

  >>> x = 42
  >>> x = x + 1

Use the built-in ``help`` function to view a function's docstring::

  >>> help(np.sort)
  ... # doctest: +SKIP

For some objects, ``np.info(obj)`` may provide additional help.  This is
particularly true if you see the line "Help on ufunc object:" at the top
of the help() page.  Ufuncs are implemented in C, not Python, for speed.
The native Python help() does not know how to view their help, but our
np.info() function does.

To search for documents containing a keyword, do::

  >>> np.lookfor('keyword')
  ... # doctest: +SKIP

General-purpose documents like a glossary and help on the basic concepts
of numpy are available under the ``doc`` sub-module::

  >>> from numpy import doc
  >>> help(doc)
  ... # doctest: +SKIP

Available subpackages
---------------------
doc
    Topical documentation on broadcasting, indexing, etc.
lib
    Basic functions used by several sub-packages.
random
    Core Random Tools
linalg
    Core Linear Algebra Tools
fft
    Core FFT routines
polynomial
    Polynomial tools
testing
    NumPy testing tools
f2py
    Fortran to Python Interface Generator.
distutils
    Enhancements to distutils with support for
    Fortran compilers support and more.

Utilities
---------
test
    Run numpy unittests
show_config
    Show numpy build configuration
dual
    Overwrite certain functions with high-performance SciPy tools.
    Note: `numpy.dual` is deprecated.  Use the functions from NumPy or Scipy
    directly instead of importing them from `numpy.dual`.
matlib
    Make everything matrices.
__version__
    NumPy version string

Viewing documentation using IPython
-----------------------------------
Start IPython with the NumPy profile (``ipython -p numpy``), which will
import `numpy` under the alias `np`.  Then, use the ``cpaste`` command to
paste examples into the shell.  To see which functions are available in
`numpy`, type ``np.<TAB>`` (where ``<TAB>`` refers to the TAB key), or use
``np.*cos*?<ENTER>`` (where ``<ENTER>`` refers to the ENTER key) to narrow
down the list.  To view the docstring for a function, use
``np.cos?<ENTER>`` (to view the docstring) and ``np.cos??<ENTER>`` (to view
the source code).

Copies vs. in-place operation
-----------------------------
Most of the functions in `numpy` return a copy of the array argument
(e.g., `np.sort`).  In-place versions of these functions are often
available as array methods, i.e. ``x = np.array([1,2,3]); x.sort()``.
Exceptions to this rule are documented.

"""
import sys
import warnings

from ._globals import (
    ModuleDeprecationWarning, VisibleDeprecationWarning, _NoValue
)

# We first need to detect if we're being called as part of the numpy setup
# procedure itself in a reliable manner.
try:
    __NUMPY_SETUP__
except NameError:
    __NUMPY_SETUP__ = False

if __NUMPY_SETUP__:
    sys.stderr.write('Running from numpy source directory.\n')
else:
    try:
        from numpy.__config__ import show as show_config
    except ImportError as e:
        msg = """Error importing numpy: you should not try to import numpy from
        its source directory; please exit the numpy source tree, and relaunch
        your python interpreter from there."""
        raise ImportError(msg) from e

    __all__ = ['ModuleDeprecationWarning',
               'VisibleDeprecationWarning']

    # get the version using versioneer
    from ._version import get_versions
    vinfo = get_versions()
    __version__ = vinfo.get("closest-tag", vinfo["version"])
    __git_version__ = vinfo.get("full-revisionid")
    del get_versions, vinfo

    # mapping of {name: (value, deprecation_msg)}
    __deprecated_attrs__ = {}

    # Allow distributors to run custom init code
    from . import _distributor_init

    from . import core
    from .core import *
    from . import compat
    from . import lib
    # NOTE: to be revisited following future namespace cleanup.
    # See gh-14454 and gh-15672 for discussion.
    from .lib import *

    from . import linalg
    from . import fft
    from . import polynomial
    from . import random
    from . import ctypeslib
    from . import ma
    from . import matrixlib as _mat
    from .matrixlib import *

    # Deprecations introduced in NumPy 1.20.0, 2020-06-06
    import builtins as _builtins

    _msg = (
        "`np.{n}` is a deprecated alias for the builtin `{n}`. "
        "To silence this warning, use `{n}` by itself. Doing this will not "
        "modify any behavior and is safe. {extended_msg}\n"
        "Deprecated in NumPy 1.20; for more details and guidance: "
        "https://numpy.org/devdocs/release/1.20.0-notes.html#deprecations")

    _specific_msg = (
        "If you specifically wanted the numpy scalar type, use `np.{}` here.")

    _int_extended_msg = (
        "When replacing `np.{}`, you may wish to use e.g. `np.int64` "
        "or `np.int32` to specify the precision. If you wish to review "
        "your current use, check the release note link for "
        "additional information.")

    _type_info = [
        ("object", ""),  # The NumPy scalar only exists by name.
        ("bool", _specific_msg.format("bool_")),
        ("float", _specific_msg.format("float64")),
        ("complex", _specific_msg.format("complex128")),
        ("str", _specific_msg.format("str_")),
        ("int", _int_extended_msg.format("int"))]

    __deprecated_attrs__.update({
        n: (getattr(_builtins, n), _msg.format(n=n, extended_msg=extended_msg))
        for n, extended_msg in _type_info
    })
    # Numpy 1.20.0, 2020-10-19
    __deprecated_attrs__["typeDict"] = (
        core.numerictypes.typeDict,
        "`np.typeDict` is a deprecated alias for `np.sctypeDict`."
    )

    _msg = (
        "`np.{n}` is a deprecated alias for `np.compat.{n}`. "
        "To silence this warning, use `np.compat.{n}` by itself. "
        "In the likely event your code does not need to work on Python 2 "
        "you can use the builtin `{n2}` for which `np.compat.{n}` is itself "
        "an alias. Doing this will not modify any behaviour and is safe. "
        "{extended_msg}\n"
        "Deprecated in NumPy 1.20; for more details and guidance: "
        "https://numpy.org/devdocs/release/1.20.0-notes.html#deprecations")

    __deprecated_attrs__["long"] = (
        getattr(compat, "long"),
        _msg.format(n="long", n2="int",
                    extended_msg=_int_extended_msg.format("long")))

    __deprecated_attrs__["unicode"] = (
        getattr(compat, "unicode"),
        _msg.format(n="unicode", n2="str",
                    extended_msg=_specific_msg.format("str_")))

    del _msg, _specific_msg, _int_extended_msg, _type_info, _builtins

    from .core import round, abs, max, min
    # now that numpy modules are imported, can initialize limits
    core.getlimits._register_known_types()

    __all__.extend(['__version__', 'show_config'])
    __all__.extend(core.__all__)
    __all__.extend(_mat.__all__)
    __all__.extend(lib.__all__)
    __all__.extend(['linalg', 'fft', 'random', 'ctypeslib', 'ma'])

    # These are exported by np.core, but are replaced by the builtins below
    # remove them to ensure that we don't end up with `np.long == np.int_`,
    # which would be a breaking change.
    del long, unicode
    __all__.remove('long')
    __all__.remove('unicode')

    # Remove things that are in the numpy.lib but not in the numpy namespace
    # Note that there is a test (numpy/tests/test_public_api.py:test_numpy_namespace)
    # that prevents adding more things to the main namespace by accident.
    # The list below will grow until the `from .lib import *` fixme above is
    # taken care of
    __all__.remove('Arrayterator')
    del Arrayterator

    # These names were removed in NumPy 1.20.  For at least one release,
    # attempts to access these names in the numpy namespace will trigger
    # a warning, and calling the function will raise an exception.
    _financial_names = ['fv', 'ipmt', 'irr', 'mirr', 'nper', 'npv', 'pmt',
                        'ppmt', 'pv', 'rate']
    __expired_functions__ = {
        name: (f'In accordance with NEP 32, the function {name} was removed '
               'from NumPy version 1.20.  A replacement for this function '
               'is available in the numpy_financial library: '
               'https://pypi.org/project/numpy-financial')
        for name in _financial_names}

    # Filter out Cython harmless warnings
    warnings.filterwarnings("ignore", message="numpy.dtype size changed")
    warnings.filterwarnings("ignore", message="numpy.ufunc size changed")
    warnings.filterwarnings("ignore", message="numpy.ndarray size changed")

    # oldnumeric and numarray were removed in 1.9. In case some packages import
    # but do not use them, we define them here for backward compatibility.
    oldnumeric = 'removed'
    numarray = 'removed'

    if sys.version_info[:2] >= (3, 7):
        # module level getattr is only supported in 3.7 onwards
        # https://www.python.org/dev/peps/pep-0562/
        def __getattr__(attr):
            # Warn for expired attributes, and return a dummy function
            # that always raises an exception.
            try:
                msg = __expired_functions__[attr]
            except KeyError:
                pass
            else:
                warnings.warn(msg, DeprecationWarning, stacklevel=2)

                def _expired(*args, **kwds):
                    raise RuntimeError(msg)

                return _expired

            # Emit warnings for deprecated attributes
            try:
                val, msg = __deprecated_attrs__[attr]
            except KeyError:
                pass
            else:
                warnings.warn(msg, DeprecationWarning, stacklevel=2)
                return val

            # Importing Tester requires importing all of UnitTest which is not a
            # cheap import Since it is mainly used in test suits, we lazy import it
            # here to save on the order of 10 ms of import time for most users
            #
            # The previous way Tester was imported also had a side effect of adding
            # the full `numpy.testing` namespace
            if attr == 'testing':
                import numpy.testing as testing
                return testing
            elif attr == 'Tester':
                from .testing import Tester
                return Tester

            raise AttributeError("module {!r} has no attribute "
                                 "{!r}".format(__name__, attr))

        def __dir__():
            return list(globals().keys() | {'Tester', 'testing'})

    else:
        # We don't actually use this ourselves anymore, but I'm not 100% sure that
        # no-one else in the world is using it (though I hope not)
        from .testing import Tester

        # We weren't able to emit a warning about these, so keep them around
        globals().update({
            k: v
            for k, (v, msg) in __deprecated_attrs__.items()
        })


    # Pytest testing
    from numpy._pytesttester import PytestTester
    test = PytestTester(__name__)
    del PytestTester


    def _sanity_check():
        """
        Quick sanity checks for common bugs caused by environment.
        There are some cases e.g. with wrong BLAS ABI that cause wrong
        results under specific runtime conditions that are not necessarily
        achieved during test suite runs, and it is useful to catch those early.

        See https://github.com/numpy/numpy/issues/8577 and other
        similar bug reports.

        """
        try:
            x = ones(2, dtype=float32)
            if not abs(x.dot(x) - 2.0) < 1e-5:
                raise AssertionError()
        except AssertionError:
            msg = ("The current Numpy installation ({!r}) fails to "
                   "pass simple sanity checks. This can be caused for example "
                   "by incorrect BLAS library being linked in, or by mixing "
                   "package managers (pip, conda, apt, ...). Search closed "
                   "numpy issues for similar problems.")
            raise RuntimeError(msg.format(__file__)) from None

    _sanity_check()
    del _sanity_check

    def _mac_os_check():
        """
        Quick Sanity check for Mac OS look for accelerate build bugs.
        Testing numpy polyfit calls init_dgelsd(LAPACK)
        """
        try:
            c = array([3., 2., 1.])
            x = linspace(0, 2, 5)
            y = polyval(c, x)
            _ = polyfit(x, y, 2, cov=True)
        except ValueError:
            pass

    import sys
    if sys.platform == "darwin":
        with warnings.catch_warnings(record=True) as w:
            _mac_os_check()
            # Throw runtime error, if the test failed Check for warning and error_message
            error_message = ""
            if len(w) > 0:
                error_message = "{}: {}".format(w[-1].category.__name__, str(w[-1].message))
                msg = (
                    "Polyfit sanity test emitted a warning, most likely due "
                    "to using a buggy Accelerate backend. If you compiled "
                    "yourself, more information is available at "
                    "https://numpy.org/doc/stable/user/building.html#accelerated-blas-lapack-libraries "
                    "Otherwise report this to the vendor "
                    "that provided NumPy.\n{}\n".format(error_message))
                raise RuntimeError(msg)
    del _mac_os_check

    # We usually use madvise hugepages support, but on some old kernels it
    # is slow and thus better avoided.
    # Specifically kernel version 4.6 had a bug fix which probably fixed this:
    # https://github.com/torvalds/linux/commit/7cf91a98e607c2f935dbcc177d70011e95b8faff
    import os
    use_hugepage = os.environ.get("NUMPY_MADVISE_HUGEPAGE", None)
    if sys.platform == "linux" and use_hugepage is None:
        # If there is an issue with parsing the kernel version,
        # set use_hugepages to 0. Usage of LooseVersion will handle
        # the kernel version parsing better, but avoided since it
        # will increase the import time. See: #16679 for related discussion.
        try:
            use_hugepage = 1
            kernel_version = os.uname().release.split(".")[:2]
            kernel_version = tuple(int(v) for v in kernel_version)
            if kernel_version < (4, 6):
                use_hugepage = 0
        except ValueError:
            use_hugepages = 0
    elif use_hugepage is None:
        # This is not Linux, so it should not matter, just enable anyway
        use_hugepage = 1
    else:
        use_hugepage = int(use_hugepage)

    # Note that this will currently only make a difference on Linux
    core.multiarray._set_madvise_hugepage(use_hugepage)

    # Give a warning if NumPy is reloaded or imported on a sub-interpreter
    # We do this from python, since the C-module may not be reloaded and
    # it is tidier organized.
    core.multiarray._multiarray_umath._reload_guard()

from ._version import get_versions
__version__ = get_versions()['version']
del get_versions




          

      

      

    

  

    
      
          
            
  Source code for pyflann.index

# -*- coding: utf-8 -*-
# Copyright 2008-2010  Marius Muja (mariusm@cs.ubc.ca). All rights reserved.
# Copyright 2008-2010  David G. Lowe (lowe@cs.ubc.ca). All rights reserved.
#
# THE BSD LICENSE
#
# Redistribution and use in source and binary forms, with or without
# modification, are permitted provided that the following conditions
# are met:
#
# 1. Redistributions of source code must retain the above copyright
#   notice, this list of conditions and the following disclaimer.
# 2. Redistributions in binary form must reproduce the above copyright
#   notice, this list of conditions and the following disclaimer in the
#   documentation and/or other materials provided with the distribution.
#
# THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND ANY EXPRESS OR
# IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
# OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
# IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
# INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
# NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
# DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
# THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
# (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
# THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

# from pyflann.flann_ctypes import *  # NOQA
import sys
from ctypes import pointer, c_float, byref, c_char_p
from pyflann.flann_ctypes import (
    flannlib,
    FLANNParameters,
    allowed_types,
    ensure_2d_array,
    default_flags,
    flann,
)
import numpy as np

from pyflann.exceptions import FLANNException
import numpy.random as _rn


index_type = np.int32


def set_distance_type(distance_type, order=0):
    """
    Sets the distance type used. Possible values: euclidean, manhattan, minkowski, max_dist,
    hik, hellinger, cs, kl.
    """

    distance_translation = {
        'euclidean': 1,
        'manhattan': 2,
        'minkowski': 3,
        'max_dist': 4,
        'hik': 5,
        'hellinger': 6,
        'chi_square': 7,
        'cs': 7,
        'kullback_leibler': 8,
        'kl': 8,
    }
    if isinstance(distance_type, str):
        distance_type = distance_translation[distance_type]

    flannlib.flann_set_distance_type(distance_type, order)


def to_bytes(string):
    if sys.hexversion > 0x03000000:
        return bytes(string, 'utf-8')
    return string


# This class is derived from an initial implementation by Hoyt Koepke
# (hoytak@cs.ubc.ca)


class FLANN(object):
    """
    This class defines a python interface to the FLANN lirary.

    Example:
        >>> from pyflann import FLANN
        >>> import numpy as np
        >>> dvecs = np.random.rand(1000, 128)
        >>> qvecs = np.random.rand(10, 128)
        >>> flann = FLANN()
        >>> params = flann.build_index(dvecs)
        >>> # xdoctest: +IGNORE_WANT
        >>> qx_to_dx, qx_to_dist = flann.nn_index(qvecs, num_neighbors=5)
        >>> print('qx_to_dist = {!r}'.format(qx_to_dist))
        >>> print('qx_to_dx = {!r}'.format(qx_to_dx))
        qx_to_dist = array([[16.6, 16.74, 18.055, 18.12, 18.4],
                            [16.2, 16.96, 17.204, 18.50, 18.6],
                            [14.2, 15.91, 15.961, 16.76, 16.8],
                            [18.0, 18.09, 18.389, 18.62, 18.8],
                            [16.0, 17.32, 19.177, 19.17, 19.3],
                            [17.1, 17.83, 17.941, 18.32, 18.5],
                            [17.0, 17.80, 17.888, 18.32, 18.5],
                            [17.6, 17.72, 17.852, 17.93, 18.1],
                            [15.6, 15.66, 16.117, 16.49, 17.0],
                            [14.3, 15.88, 16.186, 16.74, 17.2]])
        qx_to_dx = array([[113, 150, 122, 956, 444],
                          [469, 308, 363, 229, 613],
                          [591, 564, 153,   0, 396],
                          [954, 800, 515, 460, 114],
                          [107, 266, 698, 708, 451],
                          [ 38,  86, 404, 579, 517],
                          [942, 631,  10, 561, 230],
                          [152, 691, 582, 153, 840],
                          [700, 543, 582, 971, 826],
                          [  8, 843, 670, 853,  79]], dtype=int32)
        >>> print('flann.shape = {!r}'.format(flann.shape))
        flann.shape = (1000, 128)
        >>> flann.remove_points(np.unique(qx_to_dx.ravel()))
        >>> qx_to_dx2, qx_to_dist2 = flann.nn_index(qvecs, num_neighbors=5)
        >>> assert len(set(qx_to_dx2.ravel()) & set(qx_to_dx.ravel())) == 0
        >>> flann.add_points(dvecs + 1)

    """

    __rn_gen = _rn.RandomState()

    _as_parameter_ = property(lambda self: self.__curindex)

    def __init__(self, **kwargs):
        """
        Constructor for the class and returns a class that can bind to
        the flann libraries.  Any keyword arguments passed to __init__
        override the global defaults given.
        """

        self.__rn_gen.seed()

        self.__curindex = None
        self.__curindex_data = None  # pointer to keep the numpy data alive
        self.__added_data = []  # contained to keep any added numpy data alive
        self.__removed_ids = []  # contains the point ids that have been removed
        self.__curindex_type = None
        self.__added_data = []  # contained to keep any added numpy data alive
        self.__removed_ids = []  # contains the point ids that have been removed

        self.__flann_parameters = FLANNParameters()
        self.__flann_parameters.update(kwargs)

    def __del__(self):
        # print('FLANN OBJECT IS DELETED')
        # self.delete_index()
        pass

    @property
    def shape(self):
        return self.get_indexed_shape()

    @property
    def __len__(self):
        return self.shape[0]

    def get_indexed_shape(self):
        """returns the shape of the data being indexed"""
        npts, dim = self.__curindex_data.shape
        for _extra in self.__added_data:
            npts += _extra.shape[0]
        npts -= len(self.__removed_ids)
        return npts, dim

    def get_indexed_data(self):
        """
        returns all the data indexed by the FLANN object

        (this returns points that have been removed but still exist in memory)
        """
        return self.__curindex_data, self.__added_data

    def used_memory_dataset(self):
        """
        Returns the amount of memory used by the dataset
        """
        if self.__curindex_data is None:
            return 0
        num_bytes = self.__curindex_data.nbytes
        for _extra in self.__added_data:
            num_bytes += _extra.nbytes
        return num_bytes

    def used_memory(self):
        """
        Returns the amount of memory used by the index

        Returns: int
        """
        if self.__curindex is None:
            return 0
        return flann.used_memory[self.__curindex_type](self.__curindex)

    ##########################################################################
    # actual workhorse functions

    def nn(self, pts, qpts, num_neighbors=1, **kwargs):
        """
        Returns the num_neighbors nearest points in dataset for each point
        in testset.
        """

        if pts.dtype.type not in allowed_types:
            raise FLANNException('Cannot handle type: %s' % pts.dtype)

        if qpts.dtype.type not in allowed_types:
            raise FLANNException('Cannot handle type: %s' % pts.dtype)

        if pts.dtype != qpts.dtype:
            raise FLANNException('Data and query must have the same type')

        pts = ensure_2d_array(pts, default_flags)
        qpts = ensure_2d_array(qpts, default_flags)

        npts, dim = pts.shape
        nqpts = qpts.shape[0]

        assert qpts.shape[1] == dim, 'data and query must have the same dims'
        assert npts >= num_neighbors, 'more neighbors than there are points'

        result = np.empty((nqpts, num_neighbors), dtype=index_type)
        if pts.dtype == np.float64:
            dists = np.empty((nqpts, num_neighbors), dtype=np.float64)
        else:
            dists = np.empty((nqpts, num_neighbors), dtype=np.float32)

        self.__flann_parameters.update(kwargs)

        flann.find_nearest_neighbors[pts.dtype.type](
            pts,
            npts,
            dim,
            qpts,
            nqpts,
            result,
            dists,
            num_neighbors,
            pointer(self.__flann_parameters),
        )

        if num_neighbors == 1:
            return (result.reshape(nqpts), dists.reshape(nqpts))
        else:
            return (result, dists)

    def build_index(self, pts, **kwargs):
        """
        This builds and internally stores an index to be used for
        future nearest neighbor matchings.  It erases any previously
        stored indexes, so use multiple instances of this class to
        work with multiple stored indices.  Use nn_index(...) to find
        the nearest neighbors in this index.

        pts is a 2d numpy array or matrix. All the computation is done
        in np.float32 type, but pts may be any type that is convertable
        to np.float32.
        """

        if pts.dtype.type not in allowed_types:
            raise FLANNException('Cannot handle type: %s' % pts.dtype)

        pts = ensure_2d_array(pts, default_flags)
        npts, dim = pts.shape

        self.__ensureRandomSeed(kwargs)

        self.__flann_parameters.update(kwargs)

        if self.__curindex is not None:
            flann.free_index[self.__curindex_type](
                self.__curindex, pointer(self.__flann_parameters)
            )
            self.__curindex = None

        speedup = c_float(0)
        self.__curindex = flann.build_index[pts.dtype.type](
            pts, npts, dim, byref(speedup), pointer(self.__flann_parameters)
        )
        self.__curindex_data = pts
        self.__curindex_type = pts.dtype.type

        params = dict(self.__flann_parameters)
        params['speedup'] = speedup.value

        return params

    def add_points(self, pts, rebuild_threshold=2):
        """
        Adds points to pre-built index.

        Args:
            pts: 2D numpy array of points.
            rebuild_threshold: reallocs index when it grows by factor of
                `rebuild_threshold`. A smaller value results is more space
                efficient but less computationally efficient. Must be greater
                than 1.
        """
        if pts.dtype.type not in allowed_types:
            raise FLANNException('Cannot handle type: %s' % pts.dtype)
        if pts.dtype.type != self.__curindex_type:
            raise FLANNException('New points must have the same type')
        pts = ensure_2d_array(pts, default_flags)

        npts = pts.shape[0]
        flann.add_points[self.__curindex_type](
            self.__curindex, pts, npts, rebuild_threshold
        )
        self.__curindex_data = np.row_stack((self.__curindex_data, pts))
        self.__added_data.append(pts)

    def remove_point(self, idx):
        """
        Removes a point from a pre-built index.
        """
        flann.remove_point[self.__curindex_type](self.__curindex, idx)
        # Not sure if this is ok:
        self.__curindex_data = np.delete(self.__curindex_data, idx, axis=0)
        self.__removed_ids.append(idx)

    def remove_points(self, id_list):
        """
        Removes multiple points from the index

        Params:
            id_list = point ids to be removed

        Returns: void
        """
        for id_ in id_list:
            flann.remove_point[self.__curindex_type](self.__curindex, id_)

    def save_index(self, filename):
        """
        This saves the index to a disk file.
        """
        if self.__curindex is not None:
            flann.save_index[self.__curindex_type](
                self.__curindex, c_char_p(to_bytes(filename))
            )

    def load_index(self, filename, pts):
        """
        Loads an index previously saved to disk.
        """

        if pts.dtype.type not in allowed_types:
            raise FLANNException('Cannot handle type: %s' % pts.dtype)

        pts = ensure_2d_array(pts, default_flags)
        npts, dim = pts.shape

        if self.__curindex is not None:
            flann.free_index[self.__curindex_type](
                self.__curindex, pointer(self.__flann_parameters)
            )
            self.__curindex = None
            self.__curindex_data = None
            self.__added_data = []
            self.__curindex_type = None
            self.__added_data = []
            self.__removed_ids = []

        self.__curindex = flann.load_index[pts.dtype.type](
            c_char_p(to_bytes(filename)), pts, npts, dim
        )

        if self.__curindex is None:
            raise FLANNException(
                (
                    'Error loading the FLANN index with filename=%r.'
                    ' C++ may have thrown more detailed errors'
                )
                % (filename,)
            )

        self.__curindex_data = pts
        self.__added_data = []
        self.__removed_ids = []
        self.__curindex_type = pts.dtype.type
        self.__added_data = []
        self.__removed_ids = []
        self.__removed_ids = []

    def nn_index(self, qpts, num_neighbors=1, **kwargs):
        """
        For each point in querypts, (which may be a single point), it
        returns the num_neighbors nearest points in the index built by
        calling build_index.
        """

        if self.__curindex is None:
            raise FLANNException(
                'build_index(...) method not called first or current index deleted.'
            )

        if qpts.dtype.type not in allowed_types:
            raise FLANNException('Cannot handle type: %s' % qpts.dtype)

        if self.__curindex_type != qpts.dtype.type:
            raise FLANNException('Index and query must have the same type')

        qpts = ensure_2d_array(qpts, default_flags)

        npts, dim = self.get_indexed_shape()

        if qpts.size == dim:
            qpts.reshape(1, dim)

        nqpts = qpts.shape[0]

        assert qpts.shape[1] == dim, 'data and query must have the same dims'
        assert npts >= num_neighbors, 'more neighbors than there are points'

        result = np.empty((nqpts, num_neighbors), dtype=index_type)
        if self.__curindex_type == np.float64:
            dists = np.empty((nqpts, num_neighbors), dtype=np.float64)
        else:
            dists = np.empty((nqpts, num_neighbors), dtype=np.float32)

        self.__flann_parameters.update(kwargs)

        flann.find_nearest_neighbors_index[self.__curindex_type](
            self.__curindex,
            qpts,
            nqpts,
            result,
            dists,
            num_neighbors,
            pointer(self.__flann_parameters),
        )

        if num_neighbors == 1:
            return (result.reshape(nqpts), dists.reshape(nqpts))
        else:
            return (result, dists)

    def nn_radius(self, query, radius, **kwargs):

        if self.__curindex is None:
            raise FLANNException(
                'build_index(...) method not called first or current index deleted.'
            )

        if query.dtype.type not in allowed_types:
            raise FLANNException('Cannot handle type: %s' % query.dtype)

        if self.__curindex_type != query.dtype.type:
            raise FLANNException('Index and query must have the same type')

        npts, dim = self.get_indexed_shape()
        assert query.shape[0] == dim, 'data and query must have the same dims'

        result = np.empty(npts, dtype=index_type)
        if self.__curindex_type == np.float64:
            dists = np.empty(npts, dtype=np.float64)
        else:
            dists = np.empty(npts, dtype=np.float32)

        self.__flann_parameters.update(kwargs)

        nn = flann.radius_search[self.__curindex_type](
            self.__curindex,
            query,
            result,
            dists,
            npts,
            radius,
            pointer(self.__flann_parameters),
        )

        return (result[0:nn], dists[0:nn])

    def delete_index(self, **kwargs):
        """
        Deletes the current index freeing all the momory it uses.
        The memory used by the dataset that was indexed is not freed
        unless there are no other references to those numpy arrays.
        """

        self.__flann_parameters.update(kwargs)

        if self.__curindex is not None and flann is not None:
            flann.free_index[self.__curindex_type](
                self.__curindex, pointer(self.__flann_parameters)
            )
            self.__curindex = None
            self.__curindex_data = None
            self.__added_data = []
            self.__removed_ids = []

    ##########################################################################
    # Clustering functions

    def kmeans(self, pts, num_clusters, max_iterations=None, dtype=None, **kwargs):
        """
        Runs kmeans on pts with num_clusters centroids.  Returns a
        numpy array of size num_clusters x dim.

        If max_iterations is not None, the algorithm terminates after
        the given number of iterations regardless of convergence.  The
        default is to run until convergence.

        If dtype is None (the default), the array returned is the same
        type as pts.  Otherwise, the returned array is of type dtype.

        """

        if int(num_clusters) != num_clusters or num_clusters < 1:
            raise FLANNException('num_clusters must be an integer >= 1')

        if num_clusters == 1:
            if dtype is None or dtype == pts.dtype:
                return np.mean(pts, 0).reshape(1, pts.shape[1])
            else:
                return dtype(np.mean(pts, 0).reshape(1, pts.shape[1]))

        return self.hierarchical_kmeans(
            pts, int(num_clusters), 1, max_iterations, dtype, **kwargs
        )

    def hierarchical_kmeans(
        self, pts, branch_size, num_branches, max_iterations=None, dtype=None, **kwargs
    ):
        """
        Clusters the data by using multiple runs of kmeans to
        recursively partition the dataset.  The number of resulting
        clusters is given by (branch_size-1)*num_branches+1.

        This method can be significantly faster when the number of
        desired clusters is quite large (e.g. a hundred or more).
        Higher branch sizes are slower but may give better results.

        If dtype is None (the default), the array returned is the same
        type as pts.  Otherwise, the returned array is of type dtype.

        """

        # First verify the paremeters are sensible.

        if pts.dtype.type not in allowed_types:
            raise FLANNException('Cannot handle type: %s' % pts.dtype)

        if int(branch_size) != branch_size or branch_size < 2:
            raise FLANNException('branch_size must be an integer >= 2.')

        branch_size = int(branch_size)

        if int(num_branches) != num_branches or num_branches < 1:
            raise FLANNException('num_branches must be an integer >= 1.')

        num_branches = int(num_branches)

        if max_iterations is None:
            max_iterations = -1
        else:
            max_iterations = int(max_iterations)

        # init the arrays and starting values
        pts = ensure_2d_array(pts, default_flags)
        npts, dim = pts.shape
        num_clusters = (branch_size - 1) * num_branches + 1

        if pts.dtype.type == np.float64:
            result = np.empty((num_clusters, dim), dtype=np.float64)
        else:
            result = np.empty((num_clusters, dim), dtype=np.float32)

        # set all the parameters appropriately

        self.__ensureRandomSeed(kwargs)

        params = {
            'iterations': max_iterations,
            'algorithm': 'kmeans',
            'branching': branch_size,
            'random_seed': kwargs['random_seed'],
        }

        self.__flann_parameters.update(params)

        numclusters = flann.compute_cluster_centers[pts.dtype.type](
            pts,
            npts,
            dim,
            num_clusters,
            result,
            pointer(self.__flann_parameters),
        )
        if numclusters <= 0:
            raise FLANNException('Error occured during clustering procedure.')

        if dtype is None:
            return result
        else:
            return dtype(result)

    ##########################################################################
    # internal bookkeeping functions

    def __ensureRandomSeed(self, kwargs):
        if 'random_seed' not in kwargs:
            kwargs['random_seed'] = self.__rn_gen.randint(2 ** 30)




          

      

      

    

  

    
      
          
            
  Source code for utool.util_class

# -*- coding: utf-8 -*-
"""
In this module:
    * a metaclass allowing for reloading of single class instances
    * functions to autoinject methods into a class upon instance creation.
    * A wrapper class allowing an object's properties to be used as kwargs
    * a metaclass to forward properties to another class

    ReloadingMetaclass
    KwargsWrapper
"""
from __future__ import absolute_import, division, print_function
import sys
import six
import types
import functools

try:
    from collections.abc import Mapping  # noqa
except ImportError:
    from collections import Mapping  # noqa
import operator as op
from collections import defaultdict
from utool import util_inject
from utool import util_set
from utool import util_arg
from utool._internal.meta_util_six import get_funcname, get_funcglobals

print, rrr, profile = util_inject.inject2(__name__)


# Registers which classes have which attributes
# FIXME: this might cause memory leaks
# FIXME: this does cause weird reimport behavior
__CLASSTYPE_ATTRIBUTES__ = defaultdict(util_set.oset)
__CLASSTYPE_POSTINJECT_FUNCS__ = defaultdict(util_set.oset)
__CLASSNAME_CLASSKEY_REGISTER__ = defaultdict(util_set.oset)


# _rrr = rrr
# def rrr(verbose=True):
#    """ keep registered functions through reloads ? """
#    global __CLASSTYPE_ATTRIBUTES__
#    global __CLASSTYPE_POSTINJECT_FUNCS__
#    cta = __CLASSTYPE_ATTRIBUTES__.copy()
#    ctpif = __CLASSTYPE_POSTINJECT_FUNCS__.copy()
#    rrr_(verbose=verbose)
#    __CLASSTYPE_ATTRIBUTES__ = cta
#    __CLASSTYPE_POSTINJECT_FUNCS__ = ctpif


QUIET_CLASS = util_arg.get_argflag(('--quiet-class', '--quietclass'))
VERBOSE_CLASS = util_arg.get_argflag(('--verbose-class', '--verbclass')) or (
    not QUIET_CLASS and util_arg.VERYVERBOSE
)


def inject_instance(
    self, classkey=None, allow_override=False, verbose=VERBOSE_CLASS, strict=True
):
    """
    Injects an instance (self) of type (classkey)
    with all functions registered to (classkey)

    call this in the __init__ class function

    Args:
        self: the class instance
        classkey: key for a class, preferably the class type itself, but it
            doesnt have to be

    SeeAlso:
        make_class_method_decorator

    Example:
        >>> # DISABLE_DOCTEST
        >>> # DOCTEST_DISABLE
        >>> utool.make_class_method_decorator(InvertedIndex)(smk_debug.invindex_dbgstr)
        >>> utool.inject_instance(invindex)
    """
    import utool as ut

    if verbose:
        print('[util_class] begin inject_instance')
    try:
        if classkey is None:
            # Probably should depricate this block of code
            # It tries to do too much
            classkey = self.__class__
            if classkey == 'wbia.gui.models_and_views.IBEISTableView':
                # HACK HACK HACK
                try:
                    from wbia.guitool.__PYQT__ import QtWidgets  # NOQA
                except ImportError:
                    from guitool.__PYQT__ import QtWidgets  # NOQA
                classkey = QtWidgets.QAbstractItemView
            if len(__CLASSTYPE_ATTRIBUTES__[classkey]) == 0:
                print(
                    '[utool] Warning: no classes of type %r are registered' % (classkey,)
                )
                print('[utool] type(self)=%r, self=%r' % (type(self), self)),
                print('[utool] Checking to see if anybody else was registered...')
                print(
                    '[utool] __CLASSTYPE_ATTRIBUTES__ = '
                    + ut.repr4(__CLASSTYPE_ATTRIBUTES__.keys())
                )
                for classtype_, _ in six.iteritems(__CLASSTYPE_ATTRIBUTES__):
                    isinstance(self, classtype_)
                    classkey = classtype_
                    print('[utool] Warning: using subclass=%r' % (classtype_,))
                    break
        func_list = __CLASSTYPE_ATTRIBUTES__[classkey]
        if verbose:
            print(
                '[util_class] injecting %d methods\n   with classkey=%r\n   into %r'
                % (len(func_list), classkey, self)
            )
        for func in func_list:
            if VERBOSE_CLASS:
                print('[util_class] * injecting %r' % (func,))
            method_name = None
            # Allow user to register tuples for aliases
            if isinstance(func, tuple):
                func, method_name = func
            inject_func_as_method(
                self,
                func,
                method_name=method_name,
                allow_override=allow_override,
                verbose=verbose,
            )
    except Exception as ex:
        ut.printex(ex, 'ISSUE WHEN INJECTING %r' % (classkey,), iswarning=not strict)
        if strict:
            raise


def postinject_instance(self, classkey, verbose=VERBOSE_CLASS):
    if verbose:
        print('[util_class] Running postinject functions on %r' % (self,))
    for func in __CLASSTYPE_POSTINJECT_FUNCS__[classkey]:
        func(self)
    if verbose:
        print('[util_class] Finished injecting instance self=%r' % (self,))


def inject_all_external_modules(
    self, classname=None, allow_override='override+warn', strict=True
):
    """
    dynamically injects registered module methods into a class instance

    FIXME: naming convention and use this in all places where this clas is used
    """
    # import utool as ut
    if classname is None:
        classname = self.__class__.__name__
    # import utool as ut
    # ut.embed()

    NEW = True
    if NEW:
        classkey_list = [key for key in __CLASSTYPE_ATTRIBUTES__ if key[0] == classname]
    else:
        injected_modules = get_injected_modules(classname)
        # the variable must be named CLASS_INJECT_KEY
        # and only one class can be specified per module.
        classkey_list = [module.CLASS_INJECT_KEY for module in injected_modules]

    for classkey in classkey_list:
        inject_instance(
            self, classkey=classkey, allow_override=allow_override, strict=False
        )

    for classkey in classkey_list:
        postinject_instance(self, classkey=classkey)


def reload_injected_modules(classname):
    injected_modules = get_injected_modules(classname)
    for module in injected_modules:
        if hasattr(module, 'rrr'):
            module.rrr()
        else:
            import imp

            print('rrr not defined in module=%r' % (module,))
            imp.reload(module)


def get_injected_modules(classname):
    r"""
    Example:
        >>> # DISABLE_DOCTEST
        >>> from utool.util_class import __CLASSNAME_CLASSKEY_REGISTER__  # NOQA
    """
    modname_list = __CLASSNAME_CLASSKEY_REGISTER__[classname]

    injected_modules = []
    for modstr in modname_list:
        parts = modstr.split('.')
        pkgname = '.'.join(parts[:-1])
        modname = parts[-1]
        try:
            exec(
                'from %s import %s' % (pkgname, modname),
                globals(),
                locals(),
            )
            module = eval(modname)
            injected_modules.append(module)
        except ImportError as ex:
            ut.printex(
                ex,
                'Cannot load package=%r, module=%r' % (pkgname, modname),
            )
    return injected_modules


def autogen_import_list(classname, conditional_imports=None):
    import utool as ut

    # ut.embed()
    # line_list = []
    line_list = ['import sys  # NOQA']
    for modname in __CLASSNAME_CLASSKEY_REGISTER__[classname]:
        # <super hacky>
        condition = None
        for x in conditional_imports:
            if modname == x[1]:
                condition = x[0]
        # </super hacky>
        parts = modname.split('.')
        frompart = '.'.join(parts[:-1])
        imppart = parts[-1]
        # line = 'from %s import %s  # NOQA' % (frompart, imppart)
        if condition is None:
            line = 'from %s import %s' % (frompart, imppart)
        else:
            line = ut.codeblock(
                """
                if not ut.get_argflag({condition}) or '{frompart}' in sys.modules:
                    from {frompart} import {imppart}
                """
            ).format(condition=condition, frompart=frompart, imppart=imppart)
        line_list.append(line)
    src = '\n'.join(line_list)
    return src


def autogen_explicit_injectable_metaclass(
    classname, regen_command=None, conditional_imports=None
):
    r"""
    Args:
        classname (?):

    Returns:
        ?:

    CommandLine:
        python -m utool.util_class --exec-autogen_explicit_injectable_metaclass

    Example:
        >>> # DISABLE_DOCTEST
        >>> from utool.util_class import *  # NOQA
        >>> from utool.util_class import  __CLASSTYPE_ATTRIBUTES__  # NOQA
        >>> import wbia
        >>> import wbia.control.IBEISControl
        >>> classname = wbia.control.controller_inject.CONTROLLER_CLASSNAME
        >>> result = autogen_explicit_injectable_metaclass(classname)
        >>> print(result)
    """
    import utool as ut

    vals_list = []

    def make_redirect(func):
        # PRESERVES ALL SIGNATURES WITH EXECS
        src_fmt = r'''
        def {funcname}{defsig}:
            """ {orig_docstr}"""
            return {orig_funcname}{callsig}
        '''
        from utool._internal import meta_util_six

        orig_docstr = meta_util_six.get_funcdoc(func)
        funcname = meta_util_six.get_funcname(func)
        orig_funcname = modname.split('.')[-1] + '.' + funcname
        orig_docstr = '' if orig_docstr is None else orig_docstr
        import textwrap

        # Put wrapped function into a scope
        import inspect

        argspec = inspect.getargspec(func)
        (args, varargs, varkw, defaults) = argspec
        defsig = inspect.formatargspec(*argspec)
        callsig = inspect.formatargspec(*argspec[0:3])
        src_fmtdict = dict(
            funcname=funcname,
            orig_funcname=orig_funcname,
            defsig=defsig,
            callsig=callsig,
            orig_docstr=orig_docstr,
        )
        src = textwrap.dedent(src_fmt).format(**src_fmtdict)
        return src

    src_list = []

    for classkey, vals in __CLASSTYPE_ATTRIBUTES__.items():
        modname = classkey[1]
        if classkey[0] == classname:
            vals_list.append(vals)
            for func in vals:
                src = make_redirect(func)
                src = ut.indent(src)
                src = '\n'.join([_.rstrip() for _ in src.split('\n')])
                src_list.append(src)

    if regen_command is None:
        regen_command = 'FIXME None given'

    module_header = ut.codeblock(
        """
        # -*- coding: utf-8 -*-
        """
        + ut.TRIPLE_DOUBLE_QUOTE
        + """
        Static file containing autogenerated functions for {classname}
        Autogenerated on {autogen_time}

        RegenCommand:
            {regen_command}
        """
        + ut.TRIPLE_DOUBLE_QUOTE
        + """

        from __future__ import absolute_import, division, print_function
        import utool as ut

        """
    ).format(
        autogen_time=ut.get_timestamp(), regen_command=regen_command, classname=classname
    )

    depends_module_block = autogen_import_list(classname, conditional_imports)
    inject_statement_fmt = (
        'print, rrr, profile = '
        "ut.inject2(__name__, '[autogen_explicit_inject_{classname}]')"
    )
    inject_statement = inject_statement_fmt.format(classname=classname)

    source_block_lines = [
        module_header,
        depends_module_block,
        inject_statement,
        '\n',
        'class ExplicitInject' + classname + '(object):',
    ] + src_list
    source_block = '\n'.join(source_block_lines)

    source_block = ut.autoformat_pep8(source_block, aggressive=2)
    return source_block


def make_class_method_decorator(classkey, modname=None):
    """
    register a class to be injectable
    classkey is a key that identifies the injected class
    REMEMBER to call inject_instance in __init__

    Args:
        classkey : the class to be injected into
        modname : the global __name__ of the module youa re injecting from

    Returns:
        closure_decorate_class_method (func): decorator for injectable methods

    Example:
        >>> # ENABLE_DOCTEST
        >>> import utool as ut
        >>> class CheeseShop(object):
        ...     def __init__(self):
        ...         import utool as ut
        ...         ut.inject_all_external_modules(self)
        >>> cheeseshop_method = ut.make_class_method_decorator(CheeseShop)
        >>> shop1 = CheeseShop()
        >>> assert not hasattr(shop1, 'has_cheese'), 'have not injected yet'
        >>> @cheeseshop_method
        >>> def has_cheese(self):
        >>>     return False
        >>> shop2 = CheeseShop()
        >>> assert shop2.has_cheese() is False, 'external method not injected'
        >>> print('Cheese shop does not have cheese. All is well.')
    """
    global __APP_MODNAME_REGISTER__
    # if util_arg.VERBOSE or VERBOSE_CLASS:
    if VERBOSE_CLASS:
        print(
            '[util_class] register via make_class_method_decorator classkey=%r, modname=%r'
            % (classkey, modname)
        )
    if modname == '__main__':
        # skips reinjects into main
        print('WARNING: cannot register classkey=%r functions as __main__' % (classkey,))
        return lambda func: func
    # register that this module was injected into
    if isinstance(classkey, tuple):
        classname, _ = classkey
        __CLASSNAME_CLASSKEY_REGISTER__[classname].append(modname)
    elif isinstance(classkey, type):
        classname = classkey.__name__
        if modname is not None:
            assert (
                modname == classkey.__module__
            ), 'modname=%r does not agree with __module__=%r' % (
                modname,
                classkey.__module__,
            )
        modname = classkey.__module__
        # Convert to new classkey format
        classkey = (classname, modname)
        __CLASSNAME_CLASSKEY_REGISTER__[classname].append(modname)
    else:
        print('Warning not using classkey for %r %r' % (classkey, modname))
        raise AssertionError('classkey no longer supported. Use class_inject_key instead')
    closure_decorate_class_method = functools.partial(
        decorate_class_method, classkey=classkey
    )
    return closure_decorate_class_method


def make_class_postinject_decorator(classkey, modname=None):
    """
    Args:
        classkey : the class to be injected into
        modname : the global __name__ of the module youa re injecting from

    Returns:
        closure_decorate_postinject (func): decorator for injectable methods

    SeeAlso:
        make_class_method_decorator
    """
    if util_arg.VERBOSE or VERBOSE_CLASS:
        print(
            '[util_class] register class_postinject classkey=%r, modname=%r'
            % (classkey, modname)
        )
    if modname == '__main__':
        print('WARNING: cannot register class functions as __main__')
        # skips reinjects into main
        return lambda func: func
    closure_decorate_postinject = functools.partial(
        decorate_postinject, classkey=classkey
    )
    return closure_decorate_postinject


def decorate_class_method(func, classkey=None, skipmain=False):
    """
    Will inject all decorated function as methods of classkey

    classkey is some identifying string, tuple, or object

    func can also be a tuple
    """
    # import utool as ut
    global __CLASSTYPE_ATTRIBUTES__
    assert classkey is not None, 'must specify classkey'
    # if not (skipmain and ut.get_caller_modname() == '__main__'):
    __CLASSTYPE_ATTRIBUTES__[classkey].append(func)
    return func


def decorate_postinject(func, classkey=None, skipmain=False):
    """
    Will perform func with argument self after inject_instance is called on classkey

    classkey is some identifying string, tuple, or object
    """
    # import utool as ut
    global __CLASSTYPE_POSTINJECT_FUNCS__
    assert classkey is not None, 'must specify classkey'
    # if not (skipmain and ut.get_caller_modname() == '__main__'):
    __CLASSTYPE_POSTINJECT_FUNCS__[classkey].append(func)
    return func


def get_method_func(method):
    try:
        return method.im_func if six.PY2 else method.__func__
    except AttributeError:
        # check if this is a method-wrapper type
        if isinstance(method, type(all.__call__)):
            # in which case there is no underlying function
            return None
        raise


def inject_func_as_method(
    self,
    func,
    method_name=None,
    class_=None,
    allow_override=False,
    allow_main=False,
    verbose=True,
    override=None,
    force=False,
):
    """Injects a function into an object as a method

    Wraps func as a bound method of self. Then injects func into self
    It is preferable to use make_class_method_decorator and inject_instance

    Args:
       self (object): class instance
       func : some function whos first arugment is a class instance
       method_name (str) : default=func.__name__, if specified renames the method
       class_ (type) : if func is an unbound method of this class


    References:
        http://stackoverflow.com/questions/1015307/python-bind-an-unbound-method
    """
    if override is not None:
        # TODO depcirate allow_override
        allow_override = override
    if method_name is None:
        method_name = get_funcname(func)
    if force:
        allow_override = True
        allow_main = True
    old_method = getattr(self, method_name, None)
    # Bind function to the class instance
    # new_method = types.MethodType(func, self, self.__class__)
    new_method = func.__get__(self, self.__class__)
    # new_method = profile(func.__get__(self, self.__class__))

    if old_method is not None:
        old_im_func = get_method_func(old_method)
        new_im_func = get_method_func(new_method)
        if (
            not allow_main
            and old_im_func is not None
            and (
                get_funcglobals(old_im_func)['__name__'] != '__main__'
                and get_funcglobals(new_im_func)['__name__'] == '__main__'
            )
        ):
            if True or VERBOSE_CLASS:
                print('[util_class] skipping re-inject of %r from __main__' % method_name)
            return
        if old_method is new_method or old_im_func is new_im_func:
            # if verbose and util_arg.NOT_QUIET:
            #    print('WARNING: Skipping injecting the same function twice: %r' % new_method)
            # print('WARNING: Injecting the same function twice: %r' % new_method)
            return
        elif allow_override is False:
            raise AssertionError(
                'Overrides are not allowed. Already have method_name=%r' % (method_name)
            )
        elif allow_override == 'warn':
            print(
                'WARNING: Overrides are not allowed. Already have method_name=%r. Skipping'
                % (method_name)
            )
            return
        elif allow_override == 'override+warn':
            # import utool as ut
            # ut.embed()
            print(
                'WARNING: Overrides are allowed, but dangerous. method_name=%r.'
                % (method_name)
            )
            print('old_method = %r, im_func=%s' % (old_method, str(old_im_func)))
            print('new_method = %r, im_func=%s' % (new_method, str(new_im_func)))
            print(get_funcglobals(old_im_func)['__name__'])
            print(get_funcglobals(new_im_func)['__name__'])
        # TODO: does this actually decrement the refcount enough?
        del old_method
    setattr(self, method_name, new_method)


def inject_func_as_property(self, func, method_name=None, class_=None):
    """
    WARNING:
        properties are more safely injected using metaclasses

    References:
        http://stackoverflow.com/questions/13850114/dynamically-adding-methods-with-or-without-metaclass-in-python
    """
    if method_name is None:
        method_name = get_funcname(func)
    # new_method = func.__get__(self, self.__class__)
    new_property = property(func)
    setattr(self.__class__, method_name, new_property)


def inject_func_as_unbound_method(class_, func, method_name=None):
    """This is actually quite simple"""
    if method_name is None:
        method_name = get_funcname(func)
    setattr(class_, method_name, func)


def makeForwardingMetaclass(forwarding_dest_getter, whitelist, base_class=object):
    """
    makes a metaclass that overrides __getattr__ and __setattr__ to forward some
    specific attribute references to a specified instance variable
    """

    class ForwardingMetaclass(base_class.__class__):
        def __init__(metaself, name, bases, dct):
            # print('ForwardingMetaclass.__init__():
            #  {forwarding_dest_getter: %r; whitelist: %r}' % (forwarding_dest_getter, whitelist))
            super(ForwardingMetaclass, metaself).__init__(name, bases, dct)
            old_getattr = metaself.__getattribute__
            old_setattr = metaself.__setattr__

            def new_getattr(self, item):
                if item in whitelist:
                    # dest = old_getattr(self, forwarding_dest_name)
                    dest = forwarding_dest_getter(self)
                    try:
                        val = dest.__class__.__getattribute__(dest, item)
                    except AttributeError:
                        val = getattr(dest, item)
                else:
                    val = old_getattr(self, item)
                return val

            def new_setattr(self, name, val):
                if name in whitelist:
                    # dest = old_getattr(self, forwarding_dest_name)
                    dest = forwarding_dest_getter(self)
                    dest.__class__.__setattr__(dest, name, val)
                else:
                    old_setattr(self, name, val)

            metaself.__getattribute__ = new_getattr
            metaself.__setattr__ = new_setattr

    return ForwardingMetaclass


def test_reloading_metaclass():
    r"""
    CommandLine:
        python -m utool.util_class --test-test_reloading_metaclass

    References:
        http://stackoverflow.com/questions/8122734/pythons-imp-reload-function-is-not-working

    Example:
        >>> # ENABLE_DOCTEST
        >>> from utool.util_class import *  # NOQA
        >>> result = test_reloading_metaclass()
        >>> print(result)
    """
    import utool as ut

    testdir = ut.ensure_app_cache_dir('utool', 'metaclass_tests')
    testfoo_fpath = ut.unixjoin(testdir, 'testfoo.py')
    # os.chdir(testdir)
    # with ut.ChdirContext(testdir, stay=ut.inIPython()):
    with ut.ChdirContext(testdir):
        foo_code1 = ut.codeblock(
            r"""
            # STARTBLOCK
            import utool as ut
            import six


            @six.add_metaclass(ut.ReloadingMetaclass)
            class Foo(object):
                def __init__(self):
                    pass

            spamattr = 'version1'
            # ENDBLOCK
            """
        )
        foo_code2 = ut.codeblock(
            r"""
            # STARTBLOCK
            import utool as ut
            import six


            @six.add_metaclass(ut.ReloadingMetaclass)
            class Foo(object):
                def __init__(self):
                    pass

                def bar(self):
                    return 'spam'

            eggsattr = 'version2'
            # ENDBLOCK
            """
        )
        # Write a testclass to disk
        ut.delete(testfoo_fpath)
        ut.write_to(testfoo_fpath, foo_code1, verbose=True)
        testfoo = ut.import_module_from_fpath(testfoo_fpath)
        # import testfoo
        foo = testfoo.Foo()
        print('foo = %r' % (foo,))
        assert not hasattr(foo, 'bar'), 'foo should not have a bar attr'
        ut.delete(
            testfoo_fpath + 'c'
        )  # remove the pyc file because of the identical creation time
        ut.write_to(testfoo_fpath, foo_code2, verbose=True)
        assert not hasattr(foo, 'bar'), 'foo should still not have a bar attr'
        foo.rrr()
        assert foo.bar() == 'spam'
        ut.delete(testfoo_fpath)
        print('Reloading worked nicely')


class ReloadingMetaclass(type):
    """
    Classes with this metaclass will be able to reload themselves
    on a per-instance basis using the rrr function.

    If the functions _on_reload and _initialize_self exist
    they will be called after and before reload respectively. Any
    inject_instance functions should be handled there.

    SeeAlso:
        test_reloading_metaclass - shows a working example of this doctest

    Example:
        >>> # DISABLE_DOCTEST
        >>> from utool.util_class import *  # NOQA
        >>> import utool as ut
        >>> @six.add_metaclass(ut.ReloadingMetaclass)
        >>> class Foo(object):
        ...     def __init__(self):
        ...         pass
        >>> # You can edit foo on disk and call rrr in ipython
        >>> # if you add a new function to it
        >>> foo = Foo()
        >>> # This will not work as a doctests because
        >>> # Foo's parent module will be __main__ but
        >>> # there will be no easy way to write to it.
        >>> # This does work when you run from ipython
        >>> @six.add_metaclass(ut.ReloadingMetaclass)
        >>> class Foo(object):
        ...     def __init__(self):
        ...         pass
        ...     def bar(self):
        ...         return 'spam'
        >>> foo.rrr()
        >>> result = foo.bar()
        >>> print(result)
        spam
    """

    def __init__(metaself, name, bases, dct):
        super(ReloadingMetaclass, metaself).__init__(name, bases, dct)
        metaself.rrr = reload_class


def reloading_meta_metaclass_factory(BASE_TYPE=type):
    """hack for pyqt"""

    class ReloadingMetaclass2(BASE_TYPE):
        def __init__(metaself, name, bases, dct):
            super(ReloadingMetaclass2, metaself).__init__(name, bases, dct)
            # print('Making rrr for %r' % (name,))
            metaself.rrr = reload_class

    return ReloadingMetaclass2


def reload_class(self, verbose=True, reload_module=True):
    """
    special class reloading function
    This function is often injected as rrr of classes
    """
    import utool as ut

    verbose = verbose or VERBOSE_CLASS
    classname = self.__class__.__name__
    try:
        modname = self.__class__.__module__
        if verbose:
            print('[class] reloading ' + classname + ' from ' + modname)
        # --HACK--
        if hasattr(self, '_on_reload'):
            if verbose > 1:
                print('[class] calling _on_reload for ' + classname)
            self._on_reload()
        elif verbose > 1:
            print('[class] ' + classname + ' does not have an _on_reload function')

        # Do for all inheriting classes
        def find_base_clases(_class, find_base_clases=None):
            class_list = []
            for _baseclass in _class.__bases__:
                parents = find_base_clases(_baseclass, find_base_clases)
                class_list.extend(parents)
            if _class is not object:
                class_list.append(_class)
            return class_list

        head_class = self.__class__
        # Determine if parents need reloading
        class_list = find_base_clases(head_class, find_base_clases)
        # HACK
        ignore = {HashComparable2}
        class_list = [_class for _class in class_list if _class not in ignore]
        for _class in class_list:
            if verbose:
                print(
                    '[class] reloading parent '
                    + _class.__name__
                    + ' from '
                    + _class.__module__
                )
            if _class.__module__ == '__main__':
                # Attempt to find the module that is the main module
                # This may be very hacky and potentially break
                main_module_ = sys.modules[_class.__module__]
                main_modname = ut.get_modname_from_modpath(main_module_.__file__)
                module_ = sys.modules[main_modname]
            else:
                module_ = sys.modules[_class.__module__]
            if hasattr(module_, 'rrr'):
                if reload_module:
                    module_.rrr(verbose=verbose)
            else:
                if reload_module:
                    import imp

                    if verbose:
                        print('[class] reloading ' + _class.__module__ + ' with imp')
                    try:
                        imp.reload(module_)
                    except (ImportError, AttributeError):
                        print(
                            '[class] fallback reloading '
                            + _class.__module__
                            + ' with imp'
                        )
                        # one last thing to try. probably used ut.import_module_from_fpath
                        # when importing this module
                        imp.load_source(module_.__name__, module_.__file__)
            # Reset class attributes
            _newclass = getattr(module_, _class.__name__)
            reload_class_methods(self, _newclass, verbose=verbose)

        # --HACK--
        # TODO: handle injected definitions
        if hasattr(self, '_initialize_self'):
            if verbose > 1:
                print('[class] calling _initialize_self for ' + classname)
            self._initialize_self()
        elif verbose > 1:
            print('[class] ' + classname + ' does not have an _initialize_self function')
    except Exception as ex:
        ut.printex(
            ex,
            'Error Reloading Class',
            keys=['modname', 'module', 'class_', 'class_list', 'self'],
        )
        raise


def reload_class_methods(self, class_, verbose=True):
    """
    rebinds all class methods

    Args:
        self (object): class instance to reload
        class_ (type): type to reload as

    Example:
        >>> # DISABLE_DOCTEST
        >>> from utool.util_class import *  # NOQA
        >>> self = '?'
        >>> class_ = '?'
        >>> result = reload_class_methods(self, class_)
        >>> print(result)
    """
    if verbose:
        print('[util_class] Reloading self=%r as class_=%r' % (self, class_))
    self.__class__ = class_
    for key in dir(class_):
        # Get unbound reloaded method
        func = getattr(class_, key)
        if isinstance(func, types.MethodType):
            # inject it into the old instance
            inject_func_as_method(
                self, func, class_=class_, allow_override=True, verbose=verbose
            )


def compare_instance(op, self, other):
    hash1 = self.__hash__()
    if other.__hash__ is not None:
        hash2 = hash(other)
    else:
        hash2 = other
    try:
        return op(hash1, hash2)
    except Exception as ex:
        import utool as ut

        ut.printex(ex, 'could not compare hash1 to hash2', keys=['hash1', 'hash2'])
        raise


def get_comparison_methods():
    """makes methods for >, <, =, etc..."""
    method_list = []

    def _register(func):
        method_list.append(func)
        return func

    # Comparison operators for sorting and uniqueness
    @_register
    def __lt__(self, other):
        return compare_instance(op.lt, self, other)

    @_register
    def __le__(self, other):
        return compare_instance(op.le, self, other)

    @_register
    def __eq__(self, other):
        return compare_instance(op.eq, self, other)

    @_register
    def __ne__(self, other):
        return compare_instance(op.ne, self, other)

    @_register
    def __gt__(self, other):
        return compare_instance(op.gt, self, other)

    @_register
    def __ge__(self, other):
        return compare_instance(op.ge, self, other)

    return method_list


def get_comparison_operators():
    import operator

    opdict = {
        'not': operator.not_,
        'is': operator.is_,
        'is not': operator.is_not,
        'contains': operator.contains,
        'in': lambda a, b: operator.contains(b, a),
        'not in': lambda a, b: not operator.contains(b, a),
        '!=': operator.ne,
        '==': operator.eq,
        '>=': operator.ge,
        '<=': operator.le,
        '>': operator.gt,
        '<': operator.lt,
    }
    for k, v in list(opdict.items()):
        op = getattr(v, '__name__')
        if op not in opdict and op != '<lambda>':
            opdict[op] = v
    return opdict


class HashComparableMetaclass(type):
    """
    Defines extra methods for Configs

    FIXME: this breaks in python3 because
    anything that overwrites hash overwrites inherited __eq__

    https://docs.python.org/3.6/reference/datamodel.html#object.__hash__
    """

    def __new__(cls, name, bases, dct):
        """
        Args:
            cls (type): meta
            name (str): classname
            supers (list): bases
            dct (dict): class dictionary
        """
        method_list = get_comparison_methods()
        for func in method_list:
            if get_funcname(func) not in dct:
                funcname = get_funcname(func)
                dct[funcname] = func
            else:
                funcname = get_funcname(func)
                dct['meta_' + funcname] = func
            # ut.inject_func_as_method(metaself, func)
        return type.__new__(cls, name, bases, dct)


@six.add_metaclass(HashComparableMetaclass)
class HashComparable(object):
    pass


class HashComparable2(object):
    def __lt__(self, other):
        return compare_instance(op.lt, self, other)

    def __le__(self, other):
        return compare_instance(op.le, self, other)

    def __eq__(self, other):
        return compare_instance(op.eq, self, other)

    def __ne__(self, other):
        return compare_instance(op.ne, self, other)

    def __gt__(self, other):
        return compare_instance(op.gt, self, other)

    def __ge__(self, other):
        return compare_instance(op.ge, self, other)


def reloadable_class(cls):
    """
    convinience decorator instead of @six.add_metaclass(ReloadingMetaclass)
    """
    return six.add_metaclass(ReloadingMetaclass)(cls)


class KwargsWrapper(Mapping):
    r"""
    Allows an arbitrary object attributes to be passed as a \*\*kwargs argument.
    """

    def __init__(self, obj):
        self.obj = obj

    def __getitem__(self, key):
        return self.obj.__dict__[key]

    def __iter__(self):
        return iter(self.obj.__dict__)

    def __len__(self):
        return len(self.obj.__dict__)


def remove_private_obfuscation(self):
    """
    removes the python obfuscation of class privates so they can be executed as
    they appear in class source. Useful when playing with IPython.
    """
    classname = self.__class__.__name__
    attrlist = [attr for attr in dir(self) if attr.startswith('_' + classname + '__')]
    for attr in attrlist:
        method = getattr(self, attr)
        truename = attr.replace('_' + classname + '__', '__')
        setattr(self, truename, method)


def get_classname(class_, local=False):
    r"""
    Args:
        class_ (type):
        local (bool): (default = False)

    Returns:
        str: classname

    CommandLine:
        python -m utool.util_class --exec-get_classname --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from utool.util_class import *  # NOQA
        >>> import utool as ut
        >>> class_ = ReloadingMetaclass
        >>> local = False
        >>> assert get_classname(class_, local) == 'utool.util_class.ReloadingMetaclass'
        >>> assert get_classname(class_, local=True) == 'ReloadingMetaclass'
    """
    if not local:
        classname = class_.__module__ + '.' + class_.__name__
    else:
        classname = class_.__name__
    return classname


if __name__ == '__main__':
    """
    python -c "import utool; utool.doctest_funcs(utool.util_class, allexamples=True)"
    python -m utool.util_class --allexamples
    """
    import multiprocessing

    multiprocessing.freeze_support()
    import utool as ut

    ut.doctest_funcs()




          

      

      

    

  

    
      
          
            
  Source code for vtool.__main__

# -*- coding: utf-8 -*-
[docs]def main():  # nocover
    import vtool

    print('Looks like the imports worked')
    print('vtool = {!r}'.format(vtool))
    print('vtool.__file__ = {!r}'.format(vtool.__file__))
    print('vtool.__version__ = {!r}'.format(vtool.__version__))

    from vtool._pyflann_backend import pyflann

    print('pyflann = {!r}'.format(pyflann))

    from vtool import sver_c_wrapper

    print('sver_c_wrapper.lib_fname = {!r}'.format(sver_c_wrapper.lib_fname))
    print('sver_c_wrapper.lib_fname_cand = {!r}'.format(sver_c_wrapper.lib_fname_cand))
    print('sver_c_wrapper.c_sver = {!r}'.format(sver_c_wrapper.c_sver))

    try:
        import cv2

        print('cv2 = {!r}'.format(cv2))
        print('cv2.__file__ = {!r}'.format(cv2.__file__))
        print('cv2.__version__ = {!r}'.format(cv2.__version__))
    except Exception:
        print('OpenCV (cv2) failed to import')



if __name__ == '__main__':
    """
    CommandLine:
       python -m vtool
    """
    main()




          

      

      

    

  

    
      
          
            
  Source code for vtool._grave

# -*- coding: utf-8 -*-
from vtool.inspect_matches import lazy_test_annot
from vtool.score_normalization import check_unused_kwargs
from vtool.inspect_matches import INSPECT_BASE, MatchInspector

import utool as ut
import numpy as np
import six


[docs]@six.add_metaclass(ut.ReloadingMetaclass)
class ScoreNormalizerUnsupervised(object):
    def __init__(encoder, X=None, **kwargs):
        encoder.learn_kw = ut.update_existing(
            dict(
                gridsize=1024,
                adjust=8,
                monotonize=False,
                # monotonize=True,
                # clip_factor=(ut.PHI + 1),
                clip_factor=None,
                reverse=None,
            ),
            kwargs,
        )
        check_unused_kwargs(kwargs, encoder.learn_kw.keys())
        # Target recall for learned threshold
        # Support data
        encoder.support = dict(
            X=None,
        )
        # Learned score normalization
        encoder.score_domain = None
        if X is not None:
            encoder.fit(X)

[docs]    def fit(encoder, X, y=None, verbose=True):
        """
        Fits estimator to data.
        """
        encoder.learn_probabilities(X, y, verbose=verbose)


[docs]    def learn_probabilities(encoder, X, y=None, verbose=True):
        import vtool as vt

        gridsize = encoder.learn_kw['gridsize']
        adjust = encoder.learn_kw['adjust']
        # Record support
        encoder.support['X'] = X
        xdata = X[~np.isnan(X)]
        xdata_pdf = vt.estimate_pdf(xdata, gridsize=gridsize, adjust=adjust)
        # Find good score domain range
        min_score, max_score = xdata.min(), xdata.max()
        xdata_domain = np.linspace(min_score, max_score, gridsize)
        p_xdata = xdata_pdf.evaluate(xdata_domain)
        encoder.p_xdata = p_xdata
        encoder.xdata_domain = xdata_domain
        import scipy.interpolate

        encoder.interp_fn = scipy.interpolate.interp1d(
            encoder.xdata_domain,
            encoder.p_xdata,
            kind='linear',
            copy=False,
            assume_sorted=False,
        )


[docs]    def visualize(encoder):
        import wbia.plottool as pt

        # is_timedata = False
        is_timedelta = True
        p_xdata = encoder.p_xdata
        xdata_domain = encoder.xdata_domain
        # if is_timedata:
        #    xdata_domain_ = [ut.unixtime_to_datetimeobj(unixtime) for unixtime in xdata_domain]
        if is_timedelta:
            # xdata_domain_ = [ut.unixtime_to_timedelta(unixtime) for unixtime in xdata_domain]
            pass
        else:
            pass
            # xdata_domain_ = xdata_domain
        pt.plot_probabilities([p_xdata], [''], xdata=xdata_domain)
        ax = pt.gca()

        # HISTOGRAM
        if False:
            X = encoder.support['X']
            xdata = X[~np.isnan(X)]
            n, bins, patches = pt.plt.hist(xdata, 1000)

        ax.set_xlabel('xdata')
        if is_timedelta:
            ax.set_xlabel('Time Delta')
            ax.set_title('Timedelta distribution')

            def timeTicks(x, pos):
                import datetime

                d = datetime.timedelta(seconds=x)
                return str(d)

            import matplotlib as mpl

            formatter = mpl.ticker.FuncFormatter(timeTicks)
            ax.xaxis.set_major_formatter(formatter)
            pt.gcf().autofmt_xdate()


        # if is_timedata:
        #    ax.set_xlabel('Date')
        #    ax.set_title('Timestamp distribution')
        #    pt.gcf().autofmt_xdate()
        # ax.set_title('Timestamp distribution of %s' % (ibs.get_dbname()))
        # pt.gcf().autofmt_xdate()


[docs]def bow_test():
    x = np.array([1, 0, 0, 0, 0, 0], dtype=np.float)
    c1 = np.array([1, 0, 1, 0, 0, 1], dtype=np.float)
    c2 = np.array([1, 1, 1, 1, 1, 1], dtype=np.float)
    x /= x.sum()
    c1 /= c1.sum()
    c2 /= c2.sum()

    # fred_query = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)
    # sue_query  = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)
    # tom_query  = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)
    # # columns that are distinctive per name
    # #                      f1  f2  s1  s2  s3  t1  z1  z2  z3  z4, z5, z6
    # fred1      = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)
    # fred2      = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)
    # sue1       = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)
    # sue2       = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)
    # sue3       = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)
    # tom1       = np.array([ 0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0], dtype=np.float)

    names = ['fred', 'sue', 'tom']
    num_exemplars = [3, 2, 1]

    ax2_nx = np.array(ut.flatten([[nx] * num for nx, num in enumerate(num_exemplars)]))

    total = sum(num_exemplars)

    num_words = total * 2
    # bow vector for database
    darr = np.zeros((total, num_words))

    for ax in range(len(darr)):
        # nx = ax2_nx[ax]
        # num = num_exemplars[nx]
        darr[ax, ax] = 1
        darr[ax, ax + total] = 1

    # nx2_axs = dict(zip(*))
    import vtool as vt

    groupxs = vt.group_indices(ax2_nx)[1]
    class_bows = np.vstack([arr.sum(axis=0) for arr in vt.apply_grouping(darr, groupxs)])
    # generate a query for each class
    true_class_bows = class_bows[:]
    # noise words
    true_class_bows[:, -total:] = 1
    true_class_bows = true_class_bows / true_class_bows.sum(axis=1)[:, None]

    class_bows = class_bows / class_bows.sum(axis=1)[:, None]

    confusion = np.zeros((len(names), len(names)))

    for trial in range(1000):
        # bow vector for query
        qarr = np.zeros((len(names), num_words))

        for cx in range(len(class_bows)):
            sample = np.random.choice(
                np.arange(num_words), size=30, p=true_class_bows[cx]
            )
            hist = np.histogram(sample, bins=np.arange(num_words + 1))[0]
            qarr[cx] = (hist / hist.max()) >= 0.5
        # normalize histograms
        qarr = qarr / qarr.sum(axis=1)[:, None]

        # Scoring for each class
        similarity = qarr.dot(class_bows.T)
        distance = 1 - similarity
        confusion += distance

    x /= x.sum()
    c1 /= c1.sum()
    c2 /= c2.sum()

    print(x.dot(c1))
    print(x.dot(c2))



[docs]def match_inspect_graph():
    """

    CommandLine:
        python -m vtool.inspect_matches match_inspect_graph --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.inspect_matches import *  # NOQA
        >>> import wbia.guitool as gt
        >>> import vtool as vt
        >>> gt.ensure_qapp()
        >>> ut.qtensure()
        >>> self = match_inspect_graph()
        >>> self.show()
        >>> # xdoctest: +REQUIRES(--show)
        >>> self.update()
        >>> gt.qtapp_loop(qwin=self, freq=10)
    """
    import vtool as vt

    annots = [
        lazy_test_annot('easy1.png'),
        lazy_test_annot('easy2.png'),
        lazy_test_annot('easy3.png'),
        lazy_test_annot('zebra.png'),
        lazy_test_annot('hard3.png'),
    ]
    matches = [vt.PairwiseMatch(a1, a2) for a1, a2 in ut.combinations(annots, 2)]
    self = MultiMatchInspector(matches=matches)
    return self



[docs]class MultiMatchInspector(INSPECT_BASE):
    # DEPRICATE

[docs]    def initialize(self, matches):
        import wbia.guitool as gt

        self.matches = matches

        self.splitter = self.addNewSplitter(orientation='horiz')
        # tab_widget = self.addNewTabWidget(verticalStretch=1)
        # self.edge_tab = tab_widget.addNewTab('Edges')
        # self.match_tab = tab_widget.addNewTab('Matches')

        self.edge_api_widget = gt.APIItemWidget(doubleClicked=self.edge_doubleclick)
        self.match_inspector = MatchInspector(match=None)

        self.splitter.addWidget(self.edge_api_widget)
        self.splitter.addWidget(self.match_inspector)

        self.populate_edge_model()


[docs]    def edge_doubleclick(self, qtindex):
        row = qtindex.row()
        match = self.matches[row]
        self.match_inspector.set_match(match)


[docs]    def populate_edge_model(self):
        import wbia.guitool as gt

        edge_api = gt.CustomAPI(
            col_name_list=['index', 'aid1', 'aid2'],
            col_getter_dict={
                'index': list(range(len(self.matches))),
                'aid1': [m.annot1['aid'] for m in self.matches],
                'aid2': [m.annot2['aid'] for m in self.matches],
            },
            sort_reverse=False,
        )
        headers = edge_api.make_headers(tblnice='Edges')
        self.edge_api_widget.change_headers(headers)
        self.edge_api_widget.resize_headers(edge_api)
        self.edge_api_widget.view.verticalHeader().setVisible(True)


        # self.edge_api_widget.view.verticalHeader().setDefaultSectionSize(24)
        # self.edge_api_widget.view.verticalHeader().setDefaultSectionSize(221)
        # self.edge_tab.setTabText('Matches (%r)' % (self.edge_api_widget.model.num_rows_total))




          

      

      

    

  

    
      
          
            
  Source code for vtool._rhomb_dist

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
import numpy as np
import collections

UNKNOWN = np.nan
R = 1
FR = 2
F = 3
FL = 4
L = 5
BL = 6
B = 7
BR = 8

U = 9
UF = 10
UB = 11
UL = 12
UR = 13
UFL = 14
UFR = 15
UBL = 16
UBR = 17

D = 18
DF = 19
DB = 20
DL = 21
DR = 22
DFL = 23
DFR = 24
DBL = 25
DBR = 26

INT_TO_CODE = collections.OrderedDict(
    [
        (UNKNOWN, 'unknown'),
        (R, 'right'),
        (FR, 'frontright'),
        (F, 'front'),
        (FL, 'frontleft'),
        (L, 'left'),
        (BL, 'backleft'),
        (B, 'back'),
        (BR, 'backright'),
        (U, 'up'),
        (UF, 'upfront'),
        (UB, 'upback'),
        (UL, 'upleft'),
        (UR, 'upright'),
        (UFL, 'upfrontleft'),
        (UFR, 'upfrontright'),
        (UBL, 'upbackleft'),
        (UBR, 'upbackright'),
        (D, 'down'),
        (DF, 'downfront'),
        (DB, 'downback'),
        (DL, 'downleft'),
        (DR, 'downright'),
        (DFL, 'downfrontleft'),
        (DFR, 'downfrontright'),
        (DBL, 'downbackleft'),
        (DBR, 'downbackright'),
    ]
)


# HACK: mirrors ibeis viewpoint int distance encoding

VIEW_INT_DIST = {
    # DIST 0 PAIRS
    (B, B): 0,
    (BL, BL): 0,
    (BR, BR): 0,
    (D, D): 0,
    (DB, DB): 0,
    (DBL, DBL): 0,
    (DBR, DBR): 0,
    (DF, DF): 0,
    (DFL, DFL): 0,
    (DFR, DFR): 0,
    (DL, DL): 0,
    (DR, DR): 0,
    (F, F): 0,
    (FL, FL): 0,
    (FR, FR): 0,
    (L, L): 0,
    (R, R): 0,
    (U, U): 0,
    (UB, UB): 0,
    (UBL, UBL): 0,
    (UBR, UBR): 0,
    (UF, UF): 0,
    (UFL, UFL): 0,
    (UFR, UFR): 0,
    (UL, UL): 0,
    (UR, UR): 0,
    # DIST 1 PAIRS
    (B, BL): 1,
    (B, BR): 1,
    (B, DB): 1,
    (B, DBL): 1,
    (B, DBR): 1,
    (B, UB): 1,
    (B, UBL): 1,
    (B, UBR): 1,
    (BL, DBL): 1,
    (BL, L): 1,
    (BL, UBL): 1,
    (BR, DBR): 1,
    (BR, R): 1,
    (BR, UBR): 1,
    (D, DB): 1,
    (D, DBL): 1,
    (D, DBR): 1,
    (D, DF): 1,
    (D, DFL): 1,
    (D, DFR): 1,
    (D, DL): 1,
    (D, DR): 1,
    (DB, DBL): 1,
    (DB, DBR): 1,
    (DBL, DL): 1,
    (DBL, L): 1,
    (DBR, DR): 1,
    (DBR, R): 1,
    (DF, DFL): 1,
    (DF, DFR): 1,
    (DF, F): 1,
    (DFL, DL): 1,
    (DFL, F): 1,
    (DFL, FL): 1,
    (DFL, L): 1,
    (DFR, DR): 1,
    (DFR, F): 1,
    (DFR, FR): 1,
    (DFR, R): 1,
    (DL, L): 1,
    (DR, R): 1,
    (F, FL): 1,
    (F, FR): 1,
    (F, UF): 1,
    (F, UFL): 1,
    (F, UFR): 1,
    (FL, L): 1,
    (FL, UFL): 1,
    (FR, R): 1,
    (FR, UFR): 1,
    (L, UBL): 1,
    (L, UFL): 1,
    (L, UL): 1,
    (R, UBR): 1,
    (R, UFR): 1,
    (R, UR): 1,
    (U, UB): 1,
    (U, UBL): 1,
    (U, UBR): 1,
    (U, UF): 1,
    (U, UFL): 1,
    (U, UFR): 1,
    (U, UL): 1,
    (U, UR): 1,
    (UB, UBL): 1,
    (UB, UBR): 1,
    (UBL, UL): 1,
    (UBR, UR): 1,
    (UF, UFL): 1,
    (UF, UFR): 1,
    (UFL, UL): 1,
    (UFR, UR): 1,
    # DIST 2 PAIRS
    (B, D): 2,
    (B, DL): 2,
    (B, DR): 2,
    (B, L): 2,
    (B, R): 2,
    (B, U): 2,
    (B, UL): 2,
    (B, UR): 2,
    (BL, BR): 2,
    (BL, D): 2,
    (BL, DB): 2,
    (BL, DBR): 2,
    (BL, DFL): 2,
    (BL, DL): 2,
    (BL, FL): 2,
    (BL, U): 2,
    (BL, UB): 2,
    (BL, UBR): 2,
    (BL, UFL): 2,
    (BL, UL): 2,
    (BR, D): 2,
    (BR, DB): 2,
    (BR, DBL): 2,
    (BR, DFR): 2,
    (BR, DR): 2,
    (BR, FR): 2,
    (BR, U): 2,
    (BR, UB): 2,
    (BR, UBL): 2,
    (BR, UFR): 2,
    (BR, UR): 2,
    (D, F): 2,
    (D, FL): 2,
    (D, FR): 2,
    (D, L): 2,
    (D, R): 2,
    (DB, DF): 2,
    (DB, DFL): 2,
    (DB, DFR): 2,
    (DB, DL): 2,
    (DB, DR): 2,
    (DB, L): 2,
    (DB, R): 2,
    (DB, UB): 2,
    (DB, UBL): 2,
    (DB, UBR): 2,
    (DBL, DBR): 2,
    (DBL, DF): 2,
    (DBL, DFL): 2,
    (DBL, DFR): 2,
    (DBL, DR): 2,
    (DBL, FL): 2,
    (DBL, UB): 2,
    (DBL, UBL): 2,
    (DBL, UBR): 2,
    (DBL, UFL): 2,
    (DBL, UL): 2,
    (DBR, DF): 2,
    (DBR, DFL): 2,
    (DBR, DFR): 2,
    (DBR, DL): 2,
    (DBR, FR): 2,
    (DBR, UB): 2,
    (DBR, UBL): 2,
    (DBR, UBR): 2,
    (DBR, UFR): 2,
    (DBR, UR): 2,
    (DF, DL): 2,
    (DF, DR): 2,
    (DF, FL): 2,
    (DF, FR): 2,
    (DF, L): 2,
    (DF, R): 2,
    (DF, UF): 2,
    (DF, UFL): 2,
    (DF, UFR): 2,
    (DFL, DFR): 2,
    (DFL, DR): 2,
    (DFL, FR): 2,
    (DFL, UBL): 2,
    (DFL, UF): 2,
    (DFL, UFL): 2,
    (DFL, UFR): 2,
    (DFL, UL): 2,
    (DFR, DL): 2,
    (DFR, FL): 2,
    (DFR, UBR): 2,
    (DFR, UF): 2,
    (DFR, UFL): 2,
    (DFR, UFR): 2,
    (DFR, UR): 2,
    (DL, DR): 2,
    (DL, F): 2,
    (DL, FL): 2,
    (DL, UBL): 2,
    (DL, UFL): 2,
    (DL, UL): 2,
    (DR, F): 2,
    (DR, FR): 2,
    (DR, UBR): 2,
    (DR, UFR): 2,
    (DR, UR): 2,
    (F, L): 2,
    (F, R): 2,
    (F, U): 2,
    (F, UL): 2,
    (F, UR): 2,
    (FL, FR): 2,
    (FL, U): 2,
    (FL, UBL): 2,
    (FL, UF): 2,
    (FL, UFR): 2,
    (FL, UL): 2,
    (FR, U): 2,
    (FR, UBR): 2,
    (FR, UF): 2,
    (FR, UFL): 2,
    (FR, UR): 2,
    (L, U): 2,
    (L, UB): 2,
    (L, UF): 2,
    (R, U): 2,
    (R, UB): 2,
    (R, UF): 2,
    (UB, UF): 2,
    (UB, UFL): 2,
    (UB, UFR): 2,
    (UB, UL): 2,
    (UB, UR): 2,
    (UBL, UBR): 2,
    (UBL, UF): 2,
    (UBL, UFL): 2,
    (UBL, UFR): 2,
    (UBL, UR): 2,
    (UBR, UF): 2,
    (UBR, UFL): 2,
    (UBR, UFR): 2,
    (UBR, UL): 2,
    (UF, UL): 2,
    (UF, UR): 2,
    (UFL, UFR): 2,
    (UFL, UR): 2,
    (UFR, UL): 2,
    (UL, UR): 2,
    # DIST 3 PAIRS
    (B, DF): 3,
    (B, DFL): 3,
    (B, DFR): 3,
    (B, FL): 3,
    (B, FR): 3,
    (B, UF): 3,
    (B, UFL): 3,
    (B, UFR): 3,
    (BL, DF): 3,
    (BL, DFR): 3,
    (BL, DR): 3,
    (BL, F): 3,
    (BL, R): 3,
    (BL, UF): 3,
    (BL, UFR): 3,
    (BL, UR): 3,
    (BR, DF): 3,
    (BR, DFL): 3,
    (BR, DL): 3,
    (BR, F): 3,
    (BR, L): 3,
    (BR, UF): 3,
    (BR, UFL): 3,
    (BR, UL): 3,
    (D, UB): 3,
    (D, UBL): 3,
    (D, UBR): 3,
    (D, UF): 3,
    (D, UFL): 3,
    (D, UFR): 3,
    (D, UL): 3,
    (D, UR): 3,
    (DB, F): 3,
    (DB, FL): 3,
    (DB, FR): 3,
    (DB, U): 3,
    (DB, UFL): 3,
    (DB, UFR): 3,
    (DB, UL): 3,
    (DB, UR): 3,
    (DBL, F): 3,
    (DBL, FR): 3,
    (DBL, R): 3,
    (DBL, U): 3,
    (DBL, UF): 3,
    (DBL, UR): 3,
    (DBR, F): 3,
    (DBR, FL): 3,
    (DBR, L): 3,
    (DBR, U): 3,
    (DBR, UF): 3,
    (DBR, UL): 3,
    (DF, U): 3,
    (DF, UBL): 3,
    (DF, UBR): 3,
    (DF, UL): 3,
    (DF, UR): 3,
    (DFL, R): 3,
    (DFL, U): 3,
    (DFL, UB): 3,
    (DFL, UR): 3,
    (DFR, L): 3,
    (DFR, U): 3,
    (DFR, UB): 3,
    (DFR, UL): 3,
    (DL, FR): 3,
    (DL, R): 3,
    (DL, U): 3,
    (DL, UB): 3,
    (DL, UBR): 3,
    (DL, UF): 3,
    (DL, UFR): 3,
    (DR, FL): 3,
    (DR, L): 3,
    (DR, U): 3,
    (DR, UB): 3,
    (DR, UBL): 3,
    (DR, UF): 3,
    (DR, UFL): 3,
    (F, UB): 3,
    (F, UBL): 3,
    (F, UBR): 3,
    (FL, R): 3,
    (FL, UB): 3,
    (FL, UBR): 3,
    (FL, UR): 3,
    (FR, L): 3,
    (FR, UB): 3,
    (FR, UBL): 3,
    (FR, UL): 3,
    (L, UBR): 3,
    (L, UFR): 3,
    (L, UR): 3,
    (R, UBL): 3,
    (R, UFL): 3,
    (R, UL): 3,
    # DIST 4 PAIRS
    (B, F): 4,
    (BL, FR): 4,
    (BR, FL): 4,
    (D, U): 4,
    (DB, UF): 4,
    (DBL, UFR): 4,
    (DBR, UFL): 4,
    (DF, UB): 4,
    (DFL, UBR): 4,
    (DFR, UBL): 4,
    (DL, UR): 4,
    (DR, UL): 4,
    (L, R): 4,
    # UNDEFINED DIST PAIRS
    (B, UNKNOWN): np.nan,
    (BL, UNKNOWN): np.nan,
    (BR, UNKNOWN): np.nan,
    (D, UNKNOWN): np.nan,
    (DB, UNKNOWN): np.nan,
    (DBL, UNKNOWN): np.nan,
    (DBR, UNKNOWN): np.nan,
    (DF, UNKNOWN): np.nan,
    (DFL, UNKNOWN): np.nan,
    (DFR, UNKNOWN): np.nan,
    (DL, UNKNOWN): np.nan,
    (DR, UNKNOWN): np.nan,
    (F, UNKNOWN): np.nan,
    (FL, UNKNOWN): np.nan,
    (FR, UNKNOWN): np.nan,
    (L, UNKNOWN): np.nan,
    (R, UNKNOWN): np.nan,
    (U, UNKNOWN): np.nan,
    (UB, UNKNOWN): np.nan,
    (UBL, UNKNOWN): np.nan,
    (UBR, UNKNOWN): np.nan,
    (UF, UNKNOWN): np.nan,
    (UFL, UNKNOWN): np.nan,
    (UFR, UNKNOWN): np.nan,
    (UL, UNKNOWN): np.nan,
    (UNKNOWN, B): np.nan,
    (UNKNOWN, BL): np.nan,
    (UNKNOWN, BR): np.nan,
    (UNKNOWN, D): np.nan,
    (UNKNOWN, DB): np.nan,
    (UNKNOWN, DBL): np.nan,
    (UNKNOWN, DBR): np.nan,
    (UNKNOWN, DF): np.nan,
    (UNKNOWN, DFL): np.nan,
    (UNKNOWN, DFR): np.nan,
    (UNKNOWN, DL): np.nan,
    (UNKNOWN, DR): np.nan,
    (UNKNOWN, F): np.nan,
    (UNKNOWN, FL): np.nan,
    (UNKNOWN, FR): np.nan,
    (UNKNOWN, L): np.nan,
    (UNKNOWN, R): np.nan,
    (UNKNOWN, U): np.nan,
    (UNKNOWN, UB): np.nan,
    (UNKNOWN, UBL): np.nan,
    (UNKNOWN, UBR): np.nan,
    (UNKNOWN, UF): np.nan,
    (UNKNOWN, UFL): np.nan,
    (UNKNOWN, UFR): np.nan,
    (UNKNOWN, UL): np.nan,
    (UNKNOWN, UR): np.nan,
    (UR, UNKNOWN): np.nan,
    (UNKNOWN, UNKNOWN): np.nan,
}


# make distance symmetric
for (f1, f2), d in list(VIEW_INT_DIST.items()):
    VIEW_INT_DIST[(f2, f1)] = d


# Make string based version
VIEW_CODE_DIST = {
    (INT_TO_CODE[f1], INT_TO_CODE[f2]): d for (f1, f2), d in VIEW_INT_DIST.items()
}


[docs]def RhombicuboctahedronDistanceDemo():
    import utool as ut

    def rhombicuboctahedro_faces():
        """yields names of all 26 rhombicuboctahedron faces"""
        face_axes = [['up', 'down'], ['front', 'back'], ['left', 'right']]
        ordering = {f: p for p, fs in enumerate(face_axes) for f in fs}
        for i in range(1, len(face_axes) + 1):
            for axes in list(ut.combinations(face_axes, i)):
                for combo in ut.product(*axes):
                    sortx = ut.argsort(ut.take(ordering, combo))
                    face = tuple(ut.take(combo, sortx))
                    yield face

    # Each face is a node.
    import networkx as nx

    G = nx.Graph()
    faces = list(rhombicuboctahedro_faces())
    G.add_nodes_from(faces)

    # A fase is connected if they share an edge or a vertex
    # TODO: is there a more general definition?
    face_axes = [['up', 'down'], ['front', 'back'], ['left', 'right']]
    ordering = {f: p for p, fs in enumerate(face_axes) for f in fs}

    # In this case faces might share an edge or vertex if their names intersect
    edges = []
    for face1, face2 in ut.combinations(faces, 2):
        set1 = set(face1)
        set2 = set(face2)
        if len(set1.intersection(set2)) > 0:
            diff1 = set1.difference(set2)
            diff2 = set2.difference(set1)
            sortx1 = ut.argsort(ut.take(ordering, diff1))
            sortx2 = ut.argsort(ut.take(ordering, diff2))
            # If they share a name that is on opposite poles, then they cannot
            # share an edge or vertex.
            if not list(set(sortx1).intersection(set(sortx2))):
                edges.append((face1, face2))
                # print('-----')
                # print('Edge: {} {}'.format(face1, face2))
                # print('diff1 = {!r}'.format(diff1))
                # print('diff2 = {!r}'.format(diff2))
    G.add_edges_from(edges)

    # Build distance lookup table
    lookup = {}
    for face1, face2 in ut.combinations(faces, 2):
        # key = tuple(sorted([''.join(face1), ''.join(face2)]))
        key = tuple(sorted([face1, face2]))
        dist = nx.shortest_path_length(G, face1, face2)
        lookup[key] = dist

    def convert(face):
        if face is None:
            return 'UNKNOWN'
        else:
            return ''.join([p[0].upper() for p in face])

    dist_lookup = {}
    dist_lookup = {(convert(k1), convert(k2)): d for (k1, k2), d in lookup.items()}

    for face in faces:
        dist_lookup[(convert(face), convert(face))] = 0
        dist_lookup[(convert(face), convert(None))] = None
        dist_lookup[(convert(None), convert(face))] = None
    dist_lookup[(convert(None), convert(None))] = None

    # z = {'({}, {})'.format(k1, k2): d for (k1, k2), d in dist_lookup.items()}
    # for i in range(0, 5):
    #     print(ub.repr2({k: v for k, v in z.items() if v == i}, si=True))
    # i = None
    # print(ub.repr2({k: v for k, v in z.items() if v == i}, si=True))

    # z = ut.sort_dict(z, 'vals')
    # print(ub.repr2(z, nl=2, si=True))

    # if False:
    #     from wbia import constants as const
    #     VIEW = const.VIEW
    #     viewint_dist_lookup = {
    #         (VIEW.CODE_TO_INT[f1], VIEW.CODE_TO_INT[f2]): d
    #         (f1, f2) for (f1, f2), d in viewcode_dist_lookup.items()
    #     }

    # for k, v in viewcode_dist_lookup.items():
    #     if 'up' not in k[0] and 'down' not in k[0]:
    #         if 'up' not in k[1] and 'down' not in k[1]:
    #             print(k, v)

    def visualize_connection_graph():
        # node_to_group = {f: str(len(f)) for f in faces}
        node_to_group = {}
        for f in faces:
            if 'up' in f:
                node_to_group[f] = '0.' + str(len(f))
            elif 'down' in f:
                node_to_group[f] = '1.' + str(len(f))
            else:
                node_to_group[f] = '2.' + str(len(f))
        nx.set_node_attributes(G, name='groupid', values=node_to_group)

        node_to_label = {f: ''.join(ut.take_column(f, 0)).upper() for f in faces}
        nx.set_node_attributes(G, name='label', values=node_to_label)

        import wbia.plottool as pt

        pt.qt4ensure()
        pt.show_nx(G, prog='neato', groupby='groupid')

    visualize_connection_graph()





          

      

      

    

  

    
      
          
            
  Source code for vtool.blend

# -*- coding: utf-8 -*-
# LICENCE: Apache2
from __future__ import absolute_import, division, print_function
from six.moves import zip, map, range  # NOQA
import numpy as np
import utool as ut
import ubelt as ub


[docs]def testdata_blend(scale=128):
    import vtool as vt

    img_fpath = ut.grab_test_imgpath('lena.png')
    img1 = vt.imread(img_fpath)
    rng = np.random.RandomState(0)
    img2 = vt.perlin_noise(img1.shape[0:2], scale=scale, rng=rng)[None, :].T
    img1 = vt.rectify_to_float01(img1)
    img2 = vt.rectify_to_float01(img2)
    return img1, img2



[docs]def gridsearch_image_function(param_info, test_func, args=tuple(), show_func=None):
    """
    gridsearch for a function that produces a single image
    """
    import wbia.plottool as pt

    cfgdict_list, cfglbl_list = param_info.get_gridsearch_input(defaultslice=slice(0, 10))
    fnum = pt.ensure_fnum(None)
    if show_func is None:
        show_func = pt.imshow
    lbl = ut.get_funcname(test_func)
    cfgresult_list = [
        test_func(*args, **cfgdict) for cfgdict in ub.ProgIter(cfgdict_list, desc=lbl)
    ]
    onclick_func = None
    ut.interact_gridsearch_result_images(
        show_func,
        cfgdict_list,
        cfglbl_list,
        cfgresult_list,
        fnum=fnum,
        figtitle=lbl,
        unpack=False,
        max_plots=25,
        onclick_func=onclick_func,
    )
    pt.iup()



[docs]def ensure_alpha_channel(img, alpha=1.0):
    import vtool as vt

    img = vt.rectify_to_float01(img)
    c = vt.get_num_channels(img)
    if c == 4:
        return img
    else:
        alpha_channel = np.full(img.shape[0:2], fill_value=alpha, dtype=img.dtype)
        if c == 3:
            return np.dstack([img, alpha_channel])
        elif c == 1:
            return np.dstack([img, img, img, alpha_channel])
        else:
            raise ValueError('unknown dim')



[docs]def ensure_grayscale(img, colorspace_hint='BGR'):
    import vtool as vt

    img = vt.rectify_to_float01(img)
    c = vt.get_num_channels(img)
    if c == 1:
        return img
    else:
        return vt.convert_colorspace(img, 'gray', colorspace_hint)



[docs]def overlay_alpha_images(img1, img2):
    """
    places img1 on top of img2 respecting alpha channels

    References:
        http://stackoverflow.com/questions/25182421/overlay-numpy-alpha
    """
    import vtool as vt

    img1 = vt.rectify_to_float01(img1)
    img2 = vt.rectify_to_float01(img2)

    img1, img2 = vt.make_channels_comparable(img1, img2)

    # print('img1.shape = {!r}'.format(img1.shape))
    # print('img1.dtype = {!r}'.format(img1.dtype))
    # print('img1.max() = {!r}'.format(img1.max()))

    # print('img2.shape = {!r}'.format(img2.shape))
    # print('img2.dtype = {!r}'.format(img2.dtype))
    # print('img2.max() = {!r}'.format(img2.max()))

    c1 = vt.get_num_channels(img1)
    c2 = vt.get_num_channels(img2)
    if c1 == 4:
        alpha1 = img1[:, :, 3]
    else:
        alpha1 = np.ones(img1.shape[0:2], dtype=img1.dtype)

    if c2 == 4:
        alpha2 = img2[:, :, 3]
    else:
        alpha2 = np.ones(img2.shape[0:2], dtype=img2.dtype)

    rgb1 = img1[:, :, 0:3]
    rgb2 = img2[:, :, 0:3]

    alpha3 = alpha1 + alpha2 * (1 - alpha1)
    rgb3 = rgb1 * alpha1[..., None] + rgb2 * alpha2[..., None]

    numer1 = rgb1 * alpha1[..., None]
    numer2 = rgb2 * alpha2[..., None] * (1.0 - alpha1[..., None])
    rgb3 = (numer1 + numer2) / alpha3[..., None]

    # img3 = np.dstack([rgb3, alpha3[..., None]])
    return rgb3



[docs]def blend_images(img1, img2, mode='average', **kwargs):
    """
    Args:
        img1 (np.ndarray): first image
        img2 (np.ndarray): second image
        mode (str): can be average, multiply, or overlay
    """
    if mode == 'average':
        return blend_images_average(img1, img2, **kwargs)
    elif mode == 'multiply':
        return blend_images_multiply(img1, img2, **kwargs)
    elif mode == 'overlay':
        return overlay_alpha_images(img1, img2)
    else:
        raise ValueError('mode = %r' % (mode,))



[docs]def blend_images_average(img1, img2, alpha=0.5):
    r"""
    Args:
        img1 (ndarray[uint8_t, ndim=2]):  image data
        img2 (ndarray[uint8_t, ndim=2]):  image data
        alpha (float): (default = 0.5)

    Returns:
        ndarray: imgB

    References:
        https://en.wikipedia.org/wiki/Blend_modes

    CommandLine:
        python -m vtool.blend blend_images_average:0 --show
        python -m vtool.blend blend_images_average:1 --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.blend import *  # NOQA
        >>> alpha = 0.8
        >>> img1, img2 = testdata_blend()
        >>> imgB = blend_images_average(img1, img2, alpha)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgB)
        >>> ut.show_if_requested()

    Ignore:
        >>> # GRIDSEARCH
        >>> from vtool.blend import *  # NOQA
        >>> test_func = blend_images_average
        >>> args = testdata_blend()
        >>> param_info = ut.ParamInfoList('blend_params', [
        ...    ut.ParamInfo('alpha', .8, 'alpha=',
        ...                 varyvals=np.linspace(0, 1.0, 25).tolist()),
        ... ])
        >>> gridsearch_image_function(param_info, test_func, args)
        >>> ut.show_if_requested()
    """
    # assert img1.shape == img2.shape, 'chips must be same shape to blend'
    # imgB = np.zeros(img2.shape, dtype=img2.dtype)
    # assert img1.min() >= 0 and img1.max() <= 1
    # assert img2.min() >= 0 and img2.max() <= 1
    if isinstance(alpha, np.ndarray):
        import vtool as vt

        img1, img2 = vt.make_channels_comparable(img1, img2)
        img1, alpha = vt.make_channels_comparable(img1, alpha)
        img2, alpha = vt.make_channels_comparable(img2, alpha)
        imgB = (img1 * (1.0 - alpha)) + (img2 * (alpha))
    else:
        imgB = (img1 * (1.0 - alpha)) + (img2 * (alpha))
    # assert imgB.min() >= 0 and imgB.max() <= 1
    return imgB



[docs]def blend_images_average_stack(images, alpha=None):
    r"""
    Args:
        img1 (ndarray[uint8_t, ndim=2]):  image data
        img2 (ndarray[uint8_t, ndim=2]):  image data
        alpha (float): (default = 0.5)

    Returns:
        ndarray: imgB

    References:
        https://en.wikipedia.org/wiki/Blend_modes

    CommandLine:
        python -m vtool.blend --test-blend_images_average:0 --show
        python -m vtool.blend --test-blend_images_average:1 --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.blend import *  # NOQA
        >>> alpha = 0.8
        >>> img1, img2 = testdata_blend()
        >>> imgB = blend_images_average(img1, img2, alpha)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgB)
        >>> ut.show_if_requested()
    """
    if alpha is None:
        alpha = [1 / len(images)] * len(images)

    assert np.isclose(sum(alpha), 1.0)

    # Make all images comparable
    imgT = images[0]
    import vtool as vt

    for img in images[1:]:
        imgT, _ = vt.make_channels_comparable(imgT, img)
    images = [vt.make_channels_comparable(img, imgT)[0] for img in images]
    imgB = np.sum([img * a for img, a in zip(images, alpha)], axis=0)
    # assert imgB.min() >= 0 and imgB.max() <= 1
    return imgB



[docs]def blend_images_mult_average(img1, img2, alpha=0.5):
    r"""
    Args:
        img1 (ndarray[uint8_t, ndim=2]):  image data
        img2 (ndarray[uint8_t, ndim=2]):  image data
        alpha (float): (default = 0.5)

    Returns:
        ndarray: imgB

    References:
        https://en.wikipedia.org/wiki/Blend_modes

    CommandLine:
        python -m vtool.blend --test-blend_images_mult_average:0 --show
        python -m vtool.blend --test-blend_images_mult_average:1 --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.blend import *  # NOQA
        >>> alpha = 0.8
        >>> img1, img2 = testdata_blend()
        >>> imgB = blend_images_mult_average(img1, img2, alpha)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgB)
        >>> ut.show_if_requested()

    Ignore:
        >>> # GRIDSEARCH
        >>> from vtool.blend import *  # NOQA
        >>> test_func = blend_images_mult_average
        >>> args = testdata_blend()
        >>> param_info = ut.ParamInfoList('blend_params', [
        ...    ut.ParamInfo('alpha', .8, 'alpha=',
        ...                 varyvals=np.linspace(0, 1.0, 9).tolist()),
        ... ])
        >>> gridsearch_image_function(param_info, test_func, args)
        >>> ut.show_if_requested()
    """
    # assert img1.shape == img2.shape, 'chips must be same shape to blend'
    # imgB = np.zeros(img2.shape, dtype=img2.dtype)
    # assert img1.min() >= 0 and img1.max() <= 1
    # assert img2.min() >= 0 and img2.max() <= 1
    import vtool as vt

    img1_ = vt.rectify_to_float01(img1)
    img2_ = vt.rectify_to_float01(img2)
    img1_, img2_ = vt.make_channels_comparable(img1_, img2_)

    mult_ave = blend_images_multiply(img1_, img2_, 0.5)
    if alpha < 0.5:
        imgB = blend_images_average(img1_, mult_ave, alpha * 2)
    else:
        imgB = blend_images_average(mult_ave, img2_, (alpha - 0.5) * 2)
    # assert imgB.min() >= 0 and imgB.max() <= 1
    return imgB



[docs]def blend_images_multiply(img1, img2, alpha=0.5):
    r"""
    Args:
        img1 (ndarray[uint8_t, ndim=2]):  image data
        img2 (ndarray[uint8_t, ndim=2]):  image data
        alpha (float): (default = 0.5)

    Returns:
        ndarray: imgB


    References:
        https://en.wikipedia.org/wiki/Blend_modes

    CommandLine:
        python -m vtool.blend --test-blend_images_multiply:0 --show
        python -m vtool.blend --test-blend_images_multiply:1 --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.blend import *  # NOQA
        >>> alpha = 0.8
        >>> img1, img2 = testdata_blend()
        >>> imgB = blend_images_multiply(img1, img2, alpha)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgB)
        >>> ut.show_if_requested()

    Ignore:
        >>> # GRIDSEARCH
        >>> from vtool.blend import *  # NOQA
        >>> test_func = blend_images_multiply
        >>> args = testdata_blend(scale=128)
        >>> param_info = ut.ParamInfoList('blend_params', [
        ...    ut.ParamInfo('alpha', .8, 'alpha=',
        ...                 varyvals=np.linspace(0, 1.0, 9).tolist()),
        ... ])
        >>> gridsearch_image_function(param_info, test_func, args)
        >>> ut.show_if_requested()
    """
    import vtool as vt

    # rectify type
    img1_ = vt.rectify_to_float01(img1)
    img2_ = vt.rectify_to_float01(img2)

    img1_, img2_ = vt.make_channels_comparable(img1_, img2_)

    # print(ub.repr2(ut.get_stats(img1_, axis=2)))
    # print(ub.repr2(ut.get_stats(img2_.ravel())))
    # assert img1_.min() >= 0 and img1_.max() <= 1
    # assert img2_.min() >= 0 and img2_.max() <= 1
    # apply transform
    # if False and alpha == .5:
    # imgB = img1_ * img2_
    # else:
    # data = [img1_, img2_]
    w1 = 1.0 - alpha + 0.5
    w2 = alpha + 0.5

    # w1 = alpha
    # w2 = (1 - alpha)

    # weights = [w1, w2]
    # imgB = vt.weighted_geometic_mean(data, weights)
    # imgB = ((img1_ ** w1) * (img2_ ** w2)) ** (1 / (w1 + w2))
    imgB = (img1_ ** w1) * (img2_ ** w2)
    # imgB = vt.weighted_geometic_mean_unnormalized(data, weights)
    # unrectify
    # assert imgB.min() >= 0 and imgB.max() <= 1
    return imgB



[docs]def gridsearch_addWeighted():
    r"""
    CommandLine:
        xdoctest -m ~/code/vtool/vtool/blend.py gridsearch_addWeighted
    """
    import cv2
    import vtool as vt

    def test_func(src1, src2, alpha=1.0, **kwargs):
        beta = 1.0 - alpha
        src1 = vt.rectify_to_float01(src1)
        src2 = vt.rectify_to_float01(src2)
        dst = np.empty(src1.shape, dtype=src1.dtype)
        cv2.addWeighted(
            src1=src1, src2=src2, dst=dst, alpha=alpha, beta=beta, dtype=-1, **kwargs
        )
        return dst

    img1, img2 = testdata_blend()
    args = img1, img2 = vt.make_channels_comparable(img1, img2)
    param_info = ut.ParamInfoList(
        'blend_params',
        [
            ut.ParamInfo('alpha', 0.8, varyvals=np.linspace(0, 1.0, 5).tolist()),
            # ut.ParamInfo('beta', .8,
            ut.ParamInfo('gamma', 0.0, varyvals=np.linspace(0, 1.0, 5).tolist()),
            # varyvals=[.0],))
            # ut.ParamInfo('gamma', .8, 'alpha=',
            #             varyvals=np.linspace(0, 1.0, 9).tolist()),
        ],
    )
    gridsearch_image_function(param_info, test_func, args)



[docs]def gamma_adjust(img, gamma=1.0):
    """
    CommandLine:
        python -m vtool.blend --test-gamma_adjust:0 --show

    Ignore:
        >>> # DISABLE_DOCTEST
        >>> from vtool.blend import *  # NOQA
        >>> import vtool as vt
        >>> test_func = gamma_adjust
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.rectify_to_float01(vt.imread(img_fpath))
        >>> args = (img,)
        >>> param_info = ut.ParamInfoList('blend_params', [
        ...    ut.ParamInfo('gamma', .8, 'gamma=',
        ...                 varyvals=np.linspace(.1, 2.5, 25).tolist()),
        ... ])
        >>> gridsearch_image_function(param_info, test_func, args)
        >>> ut.show_if_requested()
    """
    assert img.max() <= 1.0
    assert img.min() >= 0.0
    return img ** gamma



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.blend
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.chip

# -*- coding: utf-8 -*-
# LICENCE
from __future__ import absolute_import, division, print_function
import numpy as np
import numpy.linalg as npl
from vtool import linalg as ltool
from vtool import image as gtool
import utool as ut

try:
    import cv2
except ImportError:
    print('ERROR: import cv2 is failing!')
    cv2 = ut.DynStruct()
    cv2.INTER_LANCZOS4 = None


[docs]def get_image_to_chip_transform(bbox, chipsz, theta):
    """
    transforms image space into chipspace

    Args:
        bbox   - bounding box of chip in image space
        chipsz - size of the chip
        theta  - rotation of the bounding box

    Ignore:
        >>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
        >>> from vtool.patch import *  # NOQA
        >>> import sympy
        >>> import sympy.abc
        >>> theta = sympy.abc.theta
        >>>
        >>> x, y, w, h, target_area  = sympy.symbols('x y w h, a')
        >>> gx, gy  = sympy.symbols('gx, gy')
        >>>
        >>> round = sympy.floor  # hack
        >>>
        >>> ht = sympy.sqrt(target_area * h / w)
        >>> wt = w * ht / h
        >>> cw_, ch_ = round(wt), round(ht)
        >>>
        >>> from vtool import ltool
        >>> T1 = ltool.translation_mat3x3(tx1, ty1, dtype=None)
        >>> S  = ltool.scale_mat3x3(sx, sy, dtype=None)
        >>> R  = ltool.rotation_mat3x3(-theta, sympy.sin, sympy.cos)
        >>> T2 = ltool.translation_mat3x3(tx2, ty2, dtype=None)
        >>>
        >>> def add_matmul_hold_prop(mat):
        >>>     #import functools
        >>>     mat = sympy.Matrix(mat)
        >>>     def matmul_hold(other, hold=False):
        >>>         new = sympy.MatMul(mat, other, hold=hold)
        >>>         add_matmul_hold_prop(new)
        >>>         return new
        >>>     setattr(mat, 'matmul_hold', matmul_hold)
        >>>     return mat
        >>>
        >>> T1 = add_matmul_hold_prop(T1)
        >>> T2 = add_matmul_hold_prop(T2)
        >>> R = add_matmul_hold_prop(R)
        >>> S = add_matmul_hold_prop(S)
        >>>
        >>> C = T2.multiply(R.multiply(S.multiply(T1)))
        >>> sympy.simplify(C)
    """
    (x, y, w, h) = bbox
    (cw_, ch_) = chipsz
    tx1 = -(x + (w / 2.0))
    ty1 = -(y + (h / 2.0))
    sx = cw_ / w
    sy = ch_ / h
    tx2 = cw_ / 2.0
    ty2 = ch_ / 2.0
    # Translate from bbox center to (0, 0)
    T1 = ltool.translation_mat3x3(tx1, ty1)
    # Scale to chip height
    S = ltool.scale_mat3x3(sx, sy)
    # Rotate to chip orientation
    R = ltool.rotation_mat3x3(-theta)
    # Translate from (0, 0) to chip center
    T2 = ltool.translation_mat3x3(tx2, ty2)
    # Merge into single transformation (operate left-to-right aka data on left)
    C = T2.dot(R.dot(S.dot(T1)))
    return C



def _get_chip_to_image_transform(bbox, chipsz, theta):
    """
    transforms chip space into imgspace
        bbox   - bounding box of chip in image space
        chipsz - size of the chip
        theta  - rotation of the bounding box
    """
    C = get_image_to_chip_transform(bbox, chipsz, theta)
    invC = npl.inv(C)
    return invC


[docs]def extract_chip_from_gpath(
    gfpath, bbox, theta, new_size, interpolation=cv2.INTER_LANCZOS4
):
    imgBGR = gtool.imread(gfpath)  # Read parent image
    chipBGR = extract_chip_from_img(imgBGR, bbox, theta, new_size, interpolation)
    return chipBGR



[docs]def extract_chip_into_square(imgBGR, bbox, theta, target_size):
    bbox_size = bbox[2:4]
    unpadded_dsize, ratio = gtool.resized_dims_and_ratio(bbox_size, target_size)
    chipBGR = extract_chip_from_img(imgBGR, bbox, theta, unpadded_dsize)
    chipBGR_square = gtool.embed_in_square_image(chipBGR, target_size)
    return chipBGR_square



[docs]def extract_chip_from_gpath_into_square(args):
    gfpath, bbox, theta, target_size = args
    imgBGR = gtool.imread(gfpath)  # Read parent image
    return extract_chip_into_square(imgBGR, bbox, theta, target_size)



[docs]def extract_chip_from_img(
    imgBGR, bbox, theta, new_size, interpolation=cv2.INTER_LANCZOS4
):
    """Crops chip from image ; Rotates and scales;

    ibs.show_annot_image(aid)[0].pt_save_and_view()

    Args:
        gfpath (str):
        bbox (tuple):  xywh
        theta (float):
        new_size (tuple): wy

    Returns:
        ndarray: chipBGR

    CommandLine:
        python -m vtool.chip --test-extract_chip_from_img
        python -m vtool.chip --test-extract_chip_from_img --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.chip import *  # NOQA
        >>> # build test data
        >>> imgBGR = gtool.imread(ut.grab_test_imgpath('carl.jpg'))
        >>> bbox = (100, 3, 100, 100)
        >>> theta = 0.0
        >>> new_size = (58, 34)
        >>> # execute function
        >>> chipBGR = extract_chip_from_img(imgBGR, bbox, theta, new_size)
        >>> # verify results
        >>> assert chipBGR.shape[0:2] == new_size[::-1], 'did not resize correctly'
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(chipBGR)
        >>> pt.show_if_requested()
    """
    # THE CULPRIT FOR MULTIPROCESSING FREEZES
    flags = interpolation
    # if True:
    M = get_image_to_chip_transform(bbox, new_size, theta)  # Build transformation
    chipBGR = cv2.warpAffine(
        imgBGR, M[0:2], tuple(new_size), flags=flags, borderMode=cv2.BORDER_CONSTANT
    )
    # else:
    #    # if theta == 0, not sure if this is better. Certainly not more general
    #    x, y, w, h = bbox
    #    roiBGR = imgBGR[y:y + h, x:x + w, :]
    #    chipBGR = cv2.resize(roiBGR, tuple(new_size), interpolation=interpolation)
    # chipBGR = gtool.warpAffine(imgBGR, M, new_size)  # Rotate and scale
    return chipBGR



[docs]def gridsearch_chipextract():
    r"""
    CommandLine:
        xdoctest -m ~/code/vtool/vtool/chip.py gridsearch_chipextract --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> # GRIDSEARCH
        >>> from vtool.chip import *  # NOQA
        >>> gridsearch_chipextract()
        >>> ut.show_if_requested()
    """
    import cv2

    test_func = extract_chip_from_img
    if False:
        gpath = ut.grab_test_imgpath('carl.jpg')
        bbox = (100, 3, 100, 100)
        theta = 0.0
        new_size = (58, 34)
    else:
        gpath = '/media/raid/work/GZ_Master1/_ibsdb/images/1524525d-2131-8770-d27c-3a5f9922e9e9.jpg'
        bbox = (450, 373, 2062, 1124)
        theta = 0.0
        old_size = bbox[2:4]
        # target_area = 700 ** 2
        target_area = 1200 ** 2
        new_size = ScaleStrat.area(target_area, old_size)
        print('old_size = %r' % (old_size,))
        print('new_size = %r' % (new_size,))
        # new_size = (677, 369)
    imgBGR = gtool.imread(gpath)
    args = (imgBGR, bbox, theta, new_size)
    param_info = ut.ParamInfoList(
        'extract_params',
        [
            ut.ParamInfo(
                'interpolation',
                cv2.INTER_LANCZOS4,
                varyvals=[
                    cv2.INTER_LANCZOS4,
                    cv2.INTER_CUBIC,
                    cv2.INTER_LINEAR,
                    cv2.INTER_NEAREST,
                    # cv2.INTER_AREA
                ],
            )
        ],
    )
    show_func = None
    # Generalize
    import wbia.plottool as pt

    pt.imshow(imgBGR)  # HACK
    cfgdict_list, cfglbl_list = param_info.get_gridsearch_input(defaultslice=slice(0, 10))
    fnum = pt.ensure_fnum(None)
    if show_func is None:
        show_func = pt.imshow
    lbl = ut.get_funcname(test_func)
    cfgresult_list = [
        test_func(*args, **cfgdict) for cfgdict in ut.ProgressIter(cfgdict_list, lbl=lbl)
    ]
    onclick_func = None
    ut.interact_gridsearch_result_images(
        show_func,
        cfgdict_list,
        cfglbl_list,
        cfgresult_list,
        fnum=fnum,
        figtitle=lbl,
        unpack=False,
        max_plots=25,
        onclick_func=onclick_func,
    )
    pt.iup()



[docs]class ScaleStrat(object):
    """
    Scaling strategies
    """

[docs]    @staticmethod
    def maxwh(target, orig_wh, tol=0):
        r"""
        The maximum dimension becomes target

        Args:
            target (int): target size

        Example:
            >>> # ENABLE_DOCTEST
            >>> import utool as ut
            >>> ut.assert_eq(ScaleStrat.maxwh(800, (190, 220)), (691, 800))
            >>> ut.assert_eq(ScaleStrat.maxwh(800, (220, 190)), (800, 691))
        """
        max_idx = np.argmax(orig_wh)
        orig_dim_size = orig_wh[max_idx]
        low, high = (target - tol, target + tol)
        if low <= orig_dim_size and orig_dim_size <= high:
            new_size = orig_wh
        else:
            scale_factor = target / orig_dim_size
            wt = int(round(orig_wh[0] * scale_factor))
            ht = int(round(orig_wh[1] * scale_factor))
            new_size = (wt, ht)
        return new_size


[docs]    @staticmethod
    def width(target, orig_wh, tol=0):
        r"""
        The width becomes target

        Args:
            target (int): target size

        Example:
            >>> # ENABLE_DOCTEST
            >>> import utool as ut
            >>> ut.assert_eq(ScaleStrat.width(800, (190, 220)), (800, 926))
            >>> ut.assert_eq(ScaleStrat.width(800, (220, 190)), (800, 691))
        """
        orig_dim_size = orig_wh[0]
        low, high = (target - tol, target + tol)
        if low <= orig_dim_size and orig_dim_size <= high:
            new_size = orig_wh
        else:
            scale_factor = target / orig_dim_size
            wt = int(round(orig_wh[0] * scale_factor))
            ht = int(round(orig_wh[1] * scale_factor))
            new_size = (wt, ht)
        return new_size


[docs]    @staticmethod
    def area(target, orig_wh, tol=0):
        r"""
        The area becomes target

        Args:
            target (int): target size

        Example:
            >>> # ENABLE_DOCTEST
            >>> import utool as ut
            >>> ut.assert_eq(ScaleStrat.area(800 ** 2, (190, 220)), (743, 861))
            >>> ut.assert_eq(ScaleStrat.area(800 ** 2, (220, 190)), (861, 743))
        """
        w, h = orig_wh
        area = w * h
        low, high = (target - tol, target + tol)
        if low <= area and area <= high:
            new_size = orig_wh
        else:
            ht = np.sqrt(target * h / w)
            wt = w * ht / h
            new_size = (int(round(wt)), int(round(ht)))
        return new_size




[docs]def get_scaled_size_with_dlen(target_dlen, w, h):
    r"""
    returns new_size which scales (w, h) as close to target_dlen as possible
    and maintains aspect ratio
    """
    # ht = np.sqrt(target_area * h / w)
    # wt = w * ht / h
    # new_size = (int(round(wt)), int(round(ht)))
    raise NotImplementedError()

    # return new_size


[docs]def compute_chip(
    gfpath, bbox, theta, new_size, filter_list=[], interpolation=cv2.INTER_LANCZOS4
):
    r"""Extracts a chip and applies filters

    DEPRICATE

    Args:
        gfpath (str):  image file path string
        bbox (tuple):  bounding box in the format (x, y, w, h)
        theta (float):  angle in radians
        new_size (tuple): must maintain the same aspect ratio or else you will get weirdness
        filter_list (list):

    Returns:
        ndarray: chipBGR -  cropped image

    CommandLine:
        python -m vtool.chip --test-compute_chip --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.chip import *  # NOQA
        >>> from vtool.util_math import TAU
        >>> # build test data
        >>> gfpath = ut.grab_test_imgpath('carl.jpg')
        >>> bbox = (100, 3, 100, 100)
        >>> theta = TAU / 8
        >>> new_size = (32, 32)
        >>> filter_list = []
        >>> # execute function
        >>> chipBGR = compute_chip(gfpath, bbox, theta, new_size, filter_list)
        >>> # verify results
        >>> assert chipBGR.shape[0:2] == new_size[::-1], 'did not resize correctly'
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> import vtool as vt
        >>> pt.imshow(vt.draw_verts(vt.imread(gfpath), vt.scaled_verts_from_bbox(bbox, theta, 1, 1)), pnum=(1, 2, 1))
        >>> pt.imshow(chipBGR, pnum=(1, 2, 2))
        >>> pt.show_if_requested()
    """
    chipBGR = extract_chip_from_gpath(gfpath, bbox, theta, new_size, interpolation)
    chipBGR = apply_filter_funcs(chipBGR, filter_list)
    return chipBGR



[docs]def apply_filter_funcs(chipBGR, filter_funcs):
    """applies a list of preprocessing filters to a chip

    DEPRICATE

    """
    chipBGR_ = chipBGR
    for func in filter_funcs:
        chipBGR_ = func(chipBGR)
    return chipBGR_



[docs]def get_extramargin_measures(bbox_gs, new_size, halfoffset_ms=(64, 64)):
    r"""
    Computes a detection chip with a bit of spatial context so the detection
    algorithm doesn't clip boundaries

    Returns:
        mbbox_gs, margin_size -
            margin bounding box in image size,
            size of entire margined chip,

    CommandLine:
        python -m vtool.chip --test-get_extramargin_measures --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.chip import *  # NOQA
        >>> gfpath = ut.grab_test_imgpath('carl.jpg')
        >>> bbox_gs = [40, 40, 150, 150]
        >>> theta = .15 * (np.pi * 2)
        >>> new_size = (150, 150)
        >>> halfoffset_ms = (32, 32)
        >>> mbbox_gs, margin_size = get_extramargin_measures(bbox_gs, new_size, halfoffset_ms)
        >>> # xdoctest: +REQUIRES(--show)
        >>> testshow_extramargin_info(gfpath, bbox_gs, theta, new_size, halfoffset_ms, mbbox_gs, margin_size)
    """
    # _ex denotes an expanded version
    # There are three spaces we are working in here
    # chip _cs (the space of the original chip)
    # margin _ms (the margin chip has the scale of chip space with padding)
    # imagespace _gs (the space using in bbox_gs specification)
    x_gs, y_gs, w_gs, h_gs = bbox_gs
    if w_gs == 0 or h_gs == 0:
        raise ValueError('Bounding box has no area')
    w_cs, h_cs = new_size
    # Extra margin in chip space
    xo_ms, yo_ms = halfoffset_ms
    # Compute size of margin chip
    mw, mh = (w_cs + (2 * xo_ms), h_cs + (2 * yo_ms))
    margin_size = (mw, mh)
    # Get the conversion from chip to image space
    sx, sy = (w_gs / w_cs, h_gs / h_cs)
    # Convert the chip offsets to image space
    halfoffset_gs = ((sx * xo_ms), (sy * yo_ms))
    xo_gs, yo_gs = halfoffset_gs
    # Find the size of the expanded margin bbox in image space
    mbbox_gs = (x_gs - xo_gs, y_gs - yo_gs, w_gs + (2 * xo_gs), h_gs + (2 * yo_gs))
    return mbbox_gs, margin_size



[docs]def testshow_extramargin_info(
    gfpath, bbox_gs, theta, new_size, halfoffset_ms, mbbox_gs, margin_size
):
    import wbia.plottool as pt
    import vtool as vt

    imgBGR = vt.imread(gfpath)
    chipBGR = compute_chip(gfpath, bbox_gs, theta, new_size, [])
    mchipBGR = compute_chip(gfpath, mbbox_gs, theta, margin_size, [])

    # index = 0
    w_cs, h_cs = new_size
    xo_ms, yo_ms = halfoffset_ms
    bbox_ms = [xo_ms, yo_ms, w_cs, h_cs]

    verts_gs = vt.scaled_verts_from_bbox(bbox_gs, theta, 1, 1)
    expanded_verts_gs = vt.scaled_verts_from_bbox(mbbox_gs, theta, 1, 1)
    expanded_verts_ms = vt.scaled_verts_from_bbox(bbox_ms, 0, 1, 1)
    # topheavy
    imgBGR = vt.draw_verts(imgBGR, verts_gs)
    imgBGR = vt.draw_verts(imgBGR, expanded_verts_gs)

    mchipBGR = vt.draw_verts(mchipBGR, expanded_verts_ms)

    fnum = 1
    pt.imshow(imgBGR, pnum=(1, 3, 1), fnum=fnum, title='original image')
    pt.gca().set_xlabel(str(imgBGR.shape))
    pt.imshow(chipBGR, pnum=(1, 3, 2), fnum=fnum, title='original chip')
    pt.gca().set_xlabel(str(chipBGR.shape))
    pt.imshow(
        mchipBGR,
        pnum=(1, 3, 3),
        fnum=fnum,
        title='scaled chip with expanded margin.\n(orig margin drawn in orange)',
    )
    pt.gca().set_xlabel(str(mchipBGR.shape))

    pt.show_if_requested()

    # pt.imshow(chipBGR)


if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.chip
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.clustering2

# -*- coding: utf-8 -*-
# LICENCE
"""
TODO:
    Does HDBSCAN work on 128 dim vectors?
    http://nbviewer.jupyter.org/github/lmcinnes/hdbscan/blob/master/notebooks/Comparing%20Clustering%20Algorithms.ipynb
"""
from __future__ import absolute_import, division, print_function, unicode_literals
from six.moves import zip, map  # NOQA
import ubelt as ub
import numpy as np
import utool as ut

from vtool._pyflann_backend import FLANN_CLS


[docs]def tune_flann2(data):
    flann = FLANN_CLS()
    flann_atkwargs = dict(
        algorithm='autotuned',
        target_precision=0.6,
        build_weight=0.01,
        memory_weight=0.0,
        sample_fraction=0.001,
    )
    print(flann_atkwargs)
    print('Autotuning flann')
    tuned_params = flann.build_index(data, **flann_atkwargs)
    return tuned_params



[docs]class AnnoyWraper(object):
    """
    flann-like interface to annnoy
    """

    def __init__(self):
        pass

[docs]    def build_annoy(self, centroids, trees=3):
        import annoy

        self.a = annoy.AnnoyIndex(centroids.shape[1], metric='euclidean')
        for i, v in enumerate(centroids):
            self.a.add_item(i, v)
        self.a.build(trees)


[docs]    def query_annoy(self, query_vecs, num, checks=-1):
        a = self.a
        index_list = []
        dist_list = []
        for v in query_vecs:
            idx, dist = a.get_nns_by_vector(
                v, num, search_k=checks, include_distances=True
            )
            index_list.append(idx)
            dist_list.append(dist)
        return np.array(index_list), np.array(dist_list) ** 2


[docs]    def nn(self, data_vecs, query_vecs, num, trees=3, checks=-1):
        self.build_annoy(data_vecs, trees)
        return self.query_annoy(query_vecs, num, checks)




[docs]def jagged_group(groupids_list):
    """flattens and returns group indexes into the flattened list"""
    # flatx2_itemx = np.array(list(ub.flatten(itemxs_iter)))
    flatids = np.array(list(ub.flatten(groupids_list)))
    keys, groupxs = group_indices(flatids)
    return keys, groupxs



[docs]def apply_jagged_grouping(unflat_items, groupxs):
    """takes unflat_list and flat group indices. Returns the unflat grouping"""
    flat_items = np.array(list(ub.flatten(unflat_items)))
    item_groups = apply_grouping(flat_items, groupxs)
    return item_groups

    # itemxs_iter = [[count] * len(idx2_groupid) for count, idx2_groupid in enumerate(groupids_list)]


[docs]def groupedzip(id_list, datas_list):
    r"""
    Function for grouping multiple lists of data (stored in ``datas_list``)
    using ``id_list``.

    Args:
        id_list (list):
        datas_list (list):

    Returns:
        iterator: _iter

    CommandLine:
        python -m vtool.clustering2 --test-groupedzip

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> # build test data
        >>> id_list = np.array([1, 2, 1, 2, 1, 2, 3])
        >>> datas_list = [
        ...     ['a', 'b', 'c', 'd', 'e', 'f', 'g'],
        ...     ['A', 'B', 'C', 'D', 'E', 'F', 'G'],
        ... ]
        >>> # execute function
        >>> groupxs, grouped_iter = groupedzip(id_list, datas_list)
        >>> grouped_tuples = list(grouped_iter)
        >>> # verify results
        >>> result = str(groupxs) + '\n'
        >>> result += ub.repr2(grouped_tuples, nl=1)
        >>> print(result)
        [1 2 3]
        [
            (['a', 'c', 'e'], ['A', 'C', 'E']),
            (['b', 'd', 'f'], ['B', 'D', 'F']),
            (['g'], ['G']),
        ]
    """
    unique_ids, groupxs = group_indices(id_list)
    grouped_datas_list = [apply_grouping_(data, groupxs) for data in datas_list]
    grouped_iter = zip(*grouped_datas_list)
    return unique_ids, grouped_iter



[docs]def group_indices(idx2_groupid, assume_sorted=False):
    r"""
    group_indices

    Args:
        idx2_groupid (ndarray): numpy array of group ids (must be numeric)

    Returns:
        tuple (ndarray, list of ndarrays): (keys, groupxs)

    CommandLine:
        xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices
        xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices:0
        xdoctest -m ~/code/vtool/vtool/clustering2.py group_indices:1

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> idx2_groupid = np.array([2, 1, 2, 1, 2, 1, 2, 3, 3, 3, 3])
        >>> (keys, groupxs) = group_indices(idx2_groupid)
        >>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
        >>> print(result)
        np.array([1, 2, 3], dtype=np.int64),
        [
            np.array([1, 3, 5], dtype=np.int64),
            np.array([0, 2, 4, 6], dtype=np.int64),
            np.array([ 7,  8,  9, 10], dtype=np.int64),
        ],

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> idx2_groupid = np.array([[  24], [ 129], [ 659], [ 659], [ 24],
        ...       [659], [ 659], [ 822], [ 659], [ 659], [24]])
        >>> # 2d arrays must be flattened before coming into this function so
        >>> # information is on the last axis
        >>> (keys, groupxs) = group_indices(idx2_groupid.T[0])
        >>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
        >>> print(result)
        np.array([ 24, 129, 659, 822], dtype=np.int64),
        [
            np.array([ 0,  4, 10], dtype=np.int64),
            np.array([1], dtype=np.int64),
            np.array([2, 3, 5, 6, 8, 9], dtype=np.int64),
            np.array([7], dtype=np.int64),
        ],

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> idx2_groupid = np.array([True, True, False, True, False, False, True])
        >>> (keys, groupxs) = group_indices(idx2_groupid)
        >>> result = ut.repr2((keys, groupxs), nl=2, nobr=True, with_dtype=True)
        >>> print(result)
        np.array([False,  True], dtype=np.bool),
        [
            np.array([2, 4, 5], dtype=np.int64),
            np.array([0, 1, 3, 6], dtype=np.int64),
        ],

    Time:
        >>> # xdoctest: +SKIP
        >>> import vtool as vt
        >>> setup = ut.extract_timeit_setup(vt.group_indices, 2, 'groupxs =')
        >>> print(setup)
        >>> stmt_list = ut.codeblock(
                '''
                [sortx[lx:rx] for lx, rx in ut.itertwo(idxs)]
                [sortx[lx:rx] for lx, rx in zip(idxs, idxs[1:])]
                #[sortx[lx:rx] for lx, rx in ut.iter_window(idxs)]
                #[sortx[slice(*_)] for _ in ut.itertwo(idxs)]
                #[sortx[slice(lr, lx)] for lr, lx in ut.itertwo(idxs)]
                #np.split(sortx, idxs[1:-1])
                #np.hsplit(sortx, idxs[1:-1])
                np.array_split(sortx, idxs[1:-1])
                ''').split('\n')
        >>> stmt_list = [x for x in stmt_list if not x.startswith('#')]
        >>> passed, times, outputs = ut.timeit_compare(stmt_list, setup, iterations=10000)

        >>> # xdoctest: +SKIP
        >>> stmt_list = ut.codeblock(
                '''
                np.diff(groupids_sorted)
                np.ediff1d(groupids_sorted)
                np.subtract(groupids_sorted[1:], groupids_sorted[:-1])
                ''').split('\n')
        >>> stmt_list = [x for x in stmt_list if not x.startswith('#')]
        >>> passed, times, outputs = ut.timeit_compare(stmt_list, setup, iterations=10000)

    Ignore:
        import numba
        group_indices_numba = numba.jit(group_indices)
        group_indices_numba(idx2_groupid)

    SeeAlso:
        apply_grouping

    References:
        http://stackoverflow.com/questions/4651683/
        numpy-grouping-using-itertools-groupby-performance

    TODO:
        Look into np.split
        http://stackoverflow.com/questions/21888406/
        getting-the-indexes-to-the-duplicate-columns-of-a-numpy-array
    """
    # Sort items and idx2_groupid by groupid
    if assume_sorted:
        sortx = np.arange(len(idx2_groupid))
        groupids_sorted = idx2_groupid
    else:
        sortx = idx2_groupid.argsort()
        groupids_sorted = idx2_groupid.take(sortx)

    # Ensure bools are internally cast to integers
    if groupids_sorted.dtype.kind == 'b':
        cast_groupids = groupids_sorted.astype(np.int8)
    else:
        cast_groupids = groupids_sorted

    num_items = idx2_groupid.size
    # Find the boundaries between groups
    diff = np.ones(num_items + 1, cast_groupids.dtype)
    np.subtract(cast_groupids[1:], cast_groupids[:-1], out=diff[1:num_items])
    idxs = np.flatnonzero(diff)
    # Groups are between bounding indexes
    # <len(keys) bottlneck>
    groupxs = [sortx[lx:rx] for lx, rx in ut.itertwo(idxs)]  # 34.5%
    # Unique group keys
    keys = groupids_sorted[idxs[:-1]]
    return keys, groupxs



[docs]def sorted_indices_ranges(groupids_sorted):
    """
    Like group sorted indices but returns a list of slices
    """
    num_items = groupids_sorted.size
    # Ensure bools are cast to integers
    dtype = np.find_common_type([], [groupids_sorted.dtype, np.int8])
    # Find the boundaries between groups
    diff = np.ones(num_items + 1, dtype)
    np.subtract(groupids_sorted[1:], groupids_sorted[:-1], out=diff[1:num_items])
    idxs = np.flatnonzero(diff)
    group_ranges = [(lx, rx) for lx, rx in ut.itertwo(idxs)]  # 34.5%
    return group_ranges



[docs]def find_duplicate_items(item_arr):
    """
    Args:
        item_arr (?):

    Returns:
        ?: duplicate_items

    CommandLine:
        python -m vtool.clustering2 --test-find_duplicate_items

    References:
        http://stackoverflow.com/questions/21888406/getting-the-indexes-to-the-duplicate-columns-of-a-numpy-array

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> np.random.seed(0)
        >>> item_arr = np.random.randint(100, size=30)
        >>> duplicate_items = find_duplicate_items(item_arr)
        >>> assert duplicate_items == list(six.iterkeys(ut.find_duplicate_items(item_arr)))
        >>> result = str(duplicate_items)
        >>> print(result)
        [9, 67, 87, 88]
    """
    sortx = item_arr.argsort()
    groupids_sorted = item_arr.take(sortx)

    # duplicate_idxs = np.flatnonzero(~np.diff(groupids_sorted).astype(np.bool_))
    diff = np.diff(groupids_sorted)
    # notdiff = np.bitwise_not(diff.astype(np.bool_))
    edges = np.flatnonzero(diff.astype(np.bool_)) + 1
    duplicate_items = [
        group[0] for group in np.split(groupids_sorted, edges) if group.shape[0] > 1
    ]
    # duplicate_items = groupids_sorted.take(duplicate_idxs)
    return duplicate_items



[docs]def apply_grouping(items, groupxs, axis=0):
    """
    applies grouping from group_indicies
    apply_grouping

    Args:
        items (ndarray):
        groupxs (list of ndarrays):

    Returns:
        list of ndarrays: grouped items

    SeeAlso:
        group_indices
        invert_apply_grouping

    CommandLine:
        python -m vtool.clustering2 --test-apply_grouping

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> idx2_groupid = np.array([2, 1, 2, 1, 2, 1, 2, 3, 3, 3, 3])
        >>> items        = np.array([1, 8, 5, 5, 8, 6, 7, 5, 3, 0, 9])
        >>> (keys, groupxs) = group_indices(idx2_groupid)
        >>> grouped_items = apply_grouping(items, groupxs)
        >>> result = str(grouped_items)
        >>> print(result)
        [array([8, 5, 6]), array([1, 5, 8, 7]), array([5, 3, 0, 9])]
    """
    # SHOULD DO A CONTIGUOUS CHECK HERE
    # items_ = np.ascontiguousarray(items)
    return [items.take(xs, axis=axis) for xs in groupxs]

    # return [items[idxs] for idxs in groupxs]


[docs]def apply_grouping_(items, groupxs):
    """non-optimized version"""
    return ut.apply_grouping(items, groupxs)



[docs]def invert_apply_grouping(grouped_items, groupxs):
    r"""
    Args:
        grouped_items (list): of lists
        groupxs (list): of lists

    Returns:
        list: items

    CommandLine:
        python -m vtool.clustering2 --test-invert_apply_grouping

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> grouped_items = [[8, 5, 6], [1, 5, 8, 7], [5, 3, 0, 9]]
        >>> groupxs = [np.array([1, 3, 5]), np.array([0, 2, 4, 6]), np.array([ 7,  8,  9, 10])]
        >>> items = invert_apply_grouping(grouped_items, groupxs)
        >>> result = items
        >>> print(result)
        [1, 8, 5, 5, 8, 6, 7, 5, 3, 0, 9]

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> grouped_items, groupxs = [], []
        >>> result = invert_apply_grouping(grouped_items, groupxs)
        >>> print(result)
        []
    """
    if len(grouped_items) == 0:
        assert (
            len(groupxs) == 0
        ), 'inconsistant. len(grouped_items)=%d, len(groupxs)=%d' % (
            len(grouped_items),
            len(groupxs),
        )
        return []
    # maxval = max(map(max, groupxs))
    maxval = _max(list(map(_max, groupxs)))
    ungrouped_items = [None] * (maxval + 1)  # np.full((maxval + 1,), None)
    for itemgroup, xs in zip(grouped_items, groupxs):
        for item, x in zip(itemgroup, xs):
            ungrouped_items[x] = item
    return ungrouped_items



[docs]def invert_apply_grouping3(grouped_items, groupxs, maxval):
    ungrouped_items = [None] * (maxval + 1)  # np.full((maxval + 1,), None)
    for itemgroup, xs in zip(grouped_items, groupxs):
        for item, x in zip(itemgroup, xs):
            ungrouped_items[x] = item
    return ungrouped_items



def _max(x):
    return np.max(x) if len(x) > 0 else 0


[docs]def invert_apply_grouping2(grouped_items, groupxs, dtype=None):
    """use only when ungrouping will be complete"""
    maxval = _max(list(map(_max, groupxs)))
    ungrouped_items = np.zeros((maxval + 1,), dtype=dtype)
    for itemgroup, ix_list in zip(grouped_items, groupxs):
        ungrouped_items[ix_list] = itemgroup
    return ungrouped_items



[docs]def apply_grouping_iter(items, groupxs):
    return (items.take(xs, axis=0) for xs in groupxs)



[docs]def apply_grouping_iter2(items, groupxs):
    return (np.array(list(items)).take(xs, axis=0) for xs in groupxs)



[docs]def groupby(items, idx2_groupid):
    """
    >>> items    = np.array(np.arange(100))
    >>> idx2_groupid = np.array(np.random.randint(0, 4, size=100))
    >>> items = idx2_groupid
    """
    keys, groupxs = group_indices(idx2_groupid)
    vals = [items[idxs] for idxs in groupxs]
    return keys, vals



[docs]def groupby_gen(items, idx2_groupid):
    """
    >>> items    = np.array(np.arange(100))
    >>> idx2_groupid = np.array(np.random.randint(0, 4, size=100))
    """
    for key, val in zip(*groupby(items, idx2_groupid)):
        yield (key, val)



[docs]def groupby_dict(items, idx2_groupid):
    # Build a dict
    grouped = {key: val for key, val in groupby_gen(items, idx2_groupid)}
    return grouped



# ---------------
# Plotting Code
# ---------------


[docs]def plot_centroids(
    data, centroids, num_pca_dims=3, whiten=False, labels='centroids', fnum=1, prefix=''
):
    """Plots centroids and datapoints. Plots accurately up to 3 dimensions.
    If there are more than 3 dimensions, PCA is used to recude the dimenionality
    to the <num_pca_dims> principal components
    """
    # http://www.janeriksolem.net/2012/03/isomap-with-scikit-learn.html
    from wbia.plottool import draw_func2 as df2

    data_dims = data.shape[1]
    show_dims = min(num_pca_dims, data_dims)
    if data_dims != show_dims:
        # we can't physiologically see the data, so look at a projection
        print('[akmeans] Doing PCA')
        from sklearn import decomposition

        pcakw = dict(copy=True, n_components=show_dims, whiten=whiten)
        pca = decomposition.PCA(**pcakw).fit(data)
        pca_data = pca.transform(data)
        pca_centroids = pca.transform(centroids)
        print('[akmeans] ...Finished PCA')
    else:
        # pca is not necessary
        print('[akmeans] No need for PCA')
        pca_data = data
        pca_centroids = centroids
    print(pca_data.shape)
    # Make a color for each centroid
    data_x = pca_data[:, 0]
    data_y = pca_data[:, 1]
    clus_x = pca_centroids[:, 0]
    clus_y = pca_centroids[:, 1]
    nCentroids = K = len(centroids)
    if labels == 'centroids':
        (datax2_label, dists) = FLANN_CLS().nn(centroids, data, 1)
    else:
        datax2_label = labels
    datax2_label = np.array(datax2_label, dtype=np.int32)
    print(datax2_label)
    assert len(datax2_label.shape) == 1, repr(datax2_label.shape)
    # if datax2_centroids is None:
    #    (datax2_centroidx, _) = p FLANN_CLS().nn(centroids, data, 1)
    # data_colors = colors[np.array(datax2_centroidx, dtype=np.int32)]
    nColors = datax2_label.max() - datax2_label.min() + 1
    print('nColors=%r' % (nColors,))
    print('K=%r' % (K,))
    colors = np.array(df2.distinct_colors(nColors, brightness=0.95))
    clus_colors = np.array(df2.distinct_colors(nCentroids, brightness=0.95))
    assert labels != 'centroids' or nColors == K
    assert len(datax2_label.shape) == 1, repr(datax2_label.shape)
    data_colors = colors[datax2_label]
    # Create a figure
    fig = df2.figure(fnum, doclf=True, docla=True)
    if show_dims == 2:
        ax = df2.plt.gca()
        df2.plt.scatter(data_x, data_y, s=20, c=data_colors, marker='o', alpha=1)
        # df2.plt.scatter(data_x, data_y, s=20,  c=data_colors, marker='o', alpha=.2)
        df2.plt.scatter(clus_x, clus_y, s=500, c=clus_colors, marker='*')
        ax.autoscale(enable=False)
        ax.set_aspect('equal')
        df2.dark_background(ax)
    if show_dims == 3:
        from mpl_toolkits.mplot3d import Axes3D  # NOQA

        ax = fig.add_subplot(111, projection='3d')
        data_z = pca_data[:, 2]
        clus_z = pca_centroids[:, 2]
        # ax.scatter(data_x, data_y, data_z, s=20,  c=data_colors, marker='o', alpha=.2)
        ax.scatter(data_x, data_y, data_z, s=20, c=data_colors, marker='o', alpha=1)
        ax.scatter(clus_x, clus_y, clus_z, s=500, c=clus_colors, marker='*')
        ax.autoscale(enable=False)
        ax.set_aspect('equal')
        df2.dark_background(ax)
        # ax.set_alpha(.1)
        # ax.set_frame_on(False)
    ax = df2.plt.gca()
    waswhitestr = ' +whitening' * whiten
    titlestr = (
        '{prefix}AKmeans: K={K}.'
        'PCA projection {data_dims}D -> {show_dims}D'
        '{waswhitestr}'
    ).format(**locals())
    ax.set_title(titlestr)
    return fig



[docs]def uniform_sample_hypersphere(num, ndim=2, only_quadrent_1=False):
    r"""
    Not quite done yet

    References:
        https://en.wikipedia.org/wiki/Regular_polytope
        https://en.wikipedia.org/wiki/Platonic_solid#Higher_dimensions
        https://en.wikipedia.org/wiki/Cross-polytope

    Args:
        num (?):
        ndim (int): (default = 2)

    CommandLine:
        python -m vtool.clustering2 --test-uniform_sampe_hypersphere

    Ignore:
        #pip install polytope
        sudo pip install cvxopt  --no-deps

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.clustering2 import *  # NOQA
        >>> num = 100
        >>> ndim = 3
        >>> pts = uniform_sampe_hypersphere(num, ndim)
        >>> print(pts)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> if ndim == 2:
        >>>     pt.plot(pts.T[0], pts.T[1], 'gx')
        >>> elif ndim == 3:
        >>>     #pt.plot_surface3d(pts.T[0], pts.T[1], pts.T[2])
        >>>     from mpl_toolkits.mplot3d import Axes3D  # NOQA
        >>>     fig = pt.figure(1, doclf=True, docla=True)
        >>>     ax = fig.add_subplot(111, projection='3d')
        >>>     ax.scatter(pts.T[0], pts.T[1], pts.T[2], s=20, marker='o', alpha=1)
        >>>     ax.autoscale(enable=False)
        >>>     ax.set_aspect('equal')
        >>>     df2.dark_background(ax)
        >>> pt.dark_background()
        >>> ut.show_if_requested()
    """
    import vtool as vt

    pts = np.random.rand(num, ndim)
    if not only_quadrent_1:
        pts = pts * 2 - 1
        pass
    pts = vt.normalize_rows(pts)
    return pts



[docs]def unsupervised_multicut_labeling(cost_matrix, thresh=0):
    """
    Notes:
        requires CPLEX

    CommandLine:
        python -m vtool.clustering2 unsupervised_multicut_labeling --show

    Ignore:

        >>> # synthetic data
        >>> import vtool as vt
        >>> size = 100
        >>> thresh = 50
        >>> np.random.randint(0, 1)
        >>> np.zeros((size, size))
        >>> #np.random.rand(size, size)
        >>> size = 45
        >>> #size = 10
        >>> size = 5
        >>> aids = np.arange(size)
        >>> rng = np.random.RandomState(443284320)
        >>> encounter_lbls = rng.randint(0, size, size)
        >>> separation = 5.0
        >>> separation = 1.10
        >>> grid1 = np.tile(encounter_lbls, (size, 1))
        >>> is_match = grid1.T == grid1
        >>> good_pos = np.where(is_match)
        >>> bad_pos = np.where(~s_match)
        >>> cost_matrix_ = np.zeros((size, size))
        >>> cost_matrix_[good_pos] = rng.randn(len(good_pos[0])) + separation
        >>> cost_matrix_[bad_pos] = rng.randn(len(bad_pos[0])) - separation
        >>> false_val = min(cost_matrix_.min(), np.min(rng.randn(1000) - separation))
        >>> true_val = max(cost_matrix_.max(), np.max(rng.randn(500) + separation))
        >>> cost_matrix_[np.diag_indices_from(cost_matrix_)] = true_val
        >>> #cost_matrix_[np.diag_indices_from(cost_matrix_)] = np.inf
        >>> cost_matrix = (cost_matrix_ - false_val) / (true_val - false_val)
        >>> cost_matrix = 2 * (cost_matrix - .5)
        >>> thresh = 0
        >>> labels = vt.unsupervised_multicut_labeling(cost_matrix, thresh)
        >>> diff = ut.find_group_differences(
        >>>     list(ut.group_items(aids, encounter_lbls).values()),
        >>>     list(ut.group_items(aids, labels).values()))
        >>> print('diff = %r' % (diff,))

        #gm, = ut.exec_func_src(vt.unsupervised_multicut_labeling,
        #key_list=['gm'], sentinal='inf = opengm')
        #parameter = opengm.InfParam()
        #%timeit opengm.inference.Multicut(gm, parameter=parameter).infer()

    Example:
        >>> # SCRIPT
        >>> from vtool.clustering2 import *  # NOQA
        >>> import networkx as nx
        >>> import wbia.plottool as pt
        >>> rng = np.random.RandomState(443284320)
        >>> pt.ensureqt()
        >>> #
        >>> def make_test_costmatrix(name_labels, view_labels, separation=2):
        >>>     is_same = name_labels == name_labels[:, None]
        >>>     is_comp = np.abs(view_labels - view_labels[:, None]) <= 1
        >>>     good_pos = np.where(is_same)
        >>>     bad_pos = np.where(~is_same)
        >>>     cost_matrix_ = np.zeros((len(name_labels), len(name_labels)))
        >>>     cost_matrix_[good_pos] = rng.randn(len(good_pos[0])) + separation
        >>>     cost_matrix_[bad_pos] = rng.randn(len(bad_pos[0])) - separation
        >>>     cost_matrix_ = (cost_matrix_.T + cost_matrix_) / 2
        >>>     false_val = min(cost_matrix_.min(), np.min(rng.randn(1000) - separation))
        >>>     true_val = max(cost_matrix_.max(), np.max(rng.randn(500) + separation))
        >>>     cost_matrix_[np.diag_indices_from(cost_matrix_)] = true_val
        >>>     cost_matrix = (cost_matrix_ - false_val) / (true_val - false_val)
        >>>     cost_matrix = 2 * (cost_matrix - .5)
        >>>     cost_matrix[np.where(~is_comp)] = 0
        >>>     return cost_matrix
        >>> #
        >>> view_labels = np.array([0, 0, 2, 2, 1, 0, 0, 0])
        >>> name_labels = np.array([0, 0, 0, 0, 0, 1, 1, 1])
        >>> #cost_matrix = make_test_costmatrix(name_labels, view_labels, 2)
        >>> cost_matrix = make_test_costmatrix(name_labels, view_labels, .9)
        >>> #
        >>> def multicut_value(cost_matrix, name_labels):
        >>>     grid1 = np.tile(name_labels, (len(name_labels), 1))
        >>>     isdiff = grid1.T != grid1
        >>>     cut_value = cost_matrix[isdiff].sum()
        >>>     return cut_value
        >>> #
        >>> aids = np.arange(len(name_labels))
        >>> #
        >>> graph = ut.nx_from_matrix(cost_matrix)
        >>> weights = nx.get_edge_attributes(graph, 'weight')
        >>> #
        >>> floatfmt1 = ut.partial(ub.map_vals, lambda x: 'w=%.2f' % x)
        >>> floatfmt2 = ut.partial(ub.map_vals, lambda x: 'l=%.2f' % x)
        >>> #
        >>> lens = ub.map_vals(lambda x: (1 - ((x + 1) / 2)) / 2, weights)
        >>> labels = floatfmt1(weights)
        >>> #labels = floatfmt2(lens)
        >>> nx.set_edge_attributes(graph, name='label', values=labels)
        >>> #nx.set_edge_attributes(graph, name='len', values=lens)
        >>> nx.set_node_attributes(graph, name='shape', values='ellipse')
        >>> encounter_lbls_str = [str(x) for x in name_labels]
        >>> node_name_lbls = dict(zip(aids, encounter_lbls_str))
        >>> import vtool as vt
        >>> #
        >>> mcut_labels = vt.unsupervised_multicut_labeling(cost_matrix, thresh=vt.eps)
        >>> diff = ut.find_group_differences(
        >>>     list(ut.group_items(aids, name_labels).values()),
        >>>     list(ut.group_items(aids, mcut_labels).values()))
        >>> print('diff = %r' % (diff,))
        >>> #
        >>> nx.set_node_attributes(graph, name='label', values=node_name_lbls)
        >>> node_mcut_lbls = dict(zip(aids, mcut_labels))
        >>> nx.set_node_attributes(graph, name='mcut_label', values=node_mcut_lbls)
        >>> #
        >>> print('mc_val(name) ' + str(multicut_value(cost_matrix, name_labels)))
        >>> print('mc_val(mcut) ' + str(multicut_value(cost_matrix, mcut_labels)))
        >>> #
        >>> ut.color_nodes(graph, 'mcut_label')
        >>> #
        >>> # remove noncomparable edges
        >>> is_comp = np.abs(view_labels - view_labels[:, None]) <= 1
        >>> #
        >>> noncomp_edges = list(zip(*np.where(~is_comp)))
        >>> graph.remove_edges_from(noncomp_edges)
        >>> #
        >>> layoutkw = {
        >>>     'sep' : 5,
        >>>     'prog': 'neato',
        >>>     'overlap': 'false',
        >>>     'splines': 'spline',
        >>> }
        >>> pt.show_nx(graph, layoutkw=layoutkw)
        >>> ut.show_if_requested()

    """
    import opengm
    import numpy as np

    # import wbia.plottool as pt
    from itertools import product

    cost_matrix_ = cost_matrix - thresh
    num_vars = len(cost_matrix_)

    # Enumerate undirected edges (node index pairs)
    var_indices = np.arange(num_vars)
    varindex_pairs = np.array(
        [
            (a1, a2)
            for a1, a2 in product(var_indices, var_indices)
            if a1 != a2 and a1 > a2
        ],
        dtype=np.uint32,
    )
    varindex_pairs.sort(axis=1)

    # Create nodes in the graphical model.  In this case there are <num_vars>
    # nodes and each node can be assigned to one of <num_vars> possible labels
    num_nodes = num_vars
    space = np.full((num_nodes,), fill_value=num_vars, dtype=opengm.index_type)
    gm = opengm.gm(space)

    # Use one potts function for each edge
    for varx1, varx2 in varindex_pairs:
        cost = cost_matrix_[varx1, varx2]
        potts_func = opengm.PottsFunction(
            (num_vars, num_vars), valueEqual=0, valueNotEqual=cost
        )
        potts_func_id = gm.addFunction(potts_func)
        var_indicies = np.array([varx1, varx2])
        gm.addFactor(potts_func_id, var_indicies)

    # pt.ensureqt()
    # opengm.visualizeGm(gm=gm)

    # Not sure what parameters are allowed to be passed here.
    parameter = opengm.InfParam()
    inf = opengm.inference.Multicut(gm, parameter=parameter)
    inf.infer()
    labels = inf.arg()
    # print(labels)
    return labels

    # def alpha_expansion_cut(graph):
    # https://github.com/amueller/gco_python/blob/master/example.py
    #    import pygco
    # prob_annots2 = prob_annots.copy()
    # finite_probs = (prob_annots2[np.isfinite(prob_annots2)])
    # mean = finite_probs.mean()
    # # make symmetric
    # prob_annots2[~np.isfinite(prob_annots2)] = finite_probs.max() * 2
    # prob_annots2 = (prob_annots2.T + prob_annots2) / 2
    # int_factor = 100 / mean
    # pairwise_cost = (prob_annots2 * int_factor).astype(np.int32)
    # n_labels = 2
    # unary_cost = np.ones((prob_annots.shape[0], n_labels)).astype(np.int32)
    # u, v = np.meshgrid(np.arange(prob_annots.shape[0]).astype(np.int32), np.arange(len(prob_annots)).astype(np.int32))
    # edges = np.vstack((u.flatten(), v.flatten(), pairwise_cost.flatten())).T.astype(np.int32)

    # import pygco
    # n_iter = 5
    # algorithm = 'expansion'
    # unary_cost = np.ascontiguousarray(unary_cost)
    ##pairwise_cost = np.ascontiguousarray(pairwise_cost)
    # pairwise_cost = np.eye(n_labels).astype(np.int32)
    # edges = np.ascontiguousarray(edges)
    # pygco.cut_from_graph(edges, unary_cost, pairwise_cost, n_iter, algorithm)
    # pairwise_cost = prob_annots
    pass



[docs]def example_binary():
    import matplotlib.pyplot as plt
    import numpy as np
    from pygco import cut_simple, cut_from_graph

    # generate trivial data
    x = np.ones((10, 10))
    x[:, 5:] = -1
    x_noisy = x + np.random.normal(0, 0.8, size=x.shape)
    x_thresh = x_noisy > 0.0

    # create unaries
    unaries = x_noisy
    # as we convert to int, we need to multipy to get sensible values
    unaries = (10 * np.dstack([unaries, -unaries]).copy('C')).astype(np.int32)
    unaries[:] = 0
    # create potts pairwise
    pairwise = -10 * np.eye(2, dtype=np.int32)

    # do simple cut
    result = cut_simple(unaries, pairwise)

    # use the gerneral graph algorithm
    # first, we construct the grid graph
    inds = np.arange(x.size).reshape(x.shape)
    horz = np.c_[inds[:, :-1].ravel(), inds[:, 1:].ravel()]
    vert = np.c_[inds[:-1, :].ravel(), inds[1:, :].ravel()]
    edges = np.vstack([horz, vert]).astype(np.int32)

    # we flatten the unaries
    result_graph = cut_from_graph(edges, unaries.reshape(-1, 2), pairwise)

    # plot results
    plt.subplot(231, title='original')
    plt.imshow(x, interpolation='nearest')
    plt.subplot(232, title='noisy version')
    plt.imshow(x_noisy, interpolation='nearest')
    plt.subplot(233, title='rounded to integers')
    plt.imshow(unaries[:, :, 0], interpolation='nearest')
    plt.subplot(234, title='thresholding result')
    plt.imshow(x_thresh, interpolation='nearest')
    plt.subplot(235, title='cut_simple')
    plt.imshow(result, interpolation='nearest')
    plt.subplot(236, title='cut_from_graph')
    plt.imshow(result_graph.reshape(x.shape), interpolation='nearest')

    plt.show()



if __name__ == '__main__':
    """
    CommandLine:
        python ~/code/vtool/vtool/clustering2.py all
        python -m vtool.clustering2 all
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.confusion

# -*- coding: utf-8 -*-
"""
Module for -- Confusion matrix, contingency, error matrix,

References:
    http://en.wikipedia.org/wiki/Confusion_matrix
"""
from __future__ import absolute_import, division, print_function
import utool as ut
import ubelt as ub
import numpy as np
import scipy.interpolate


[docs]def testdata_scores_labels():
    scores = [
        2,
        3,
        4,
        6,
        9,
        9,
        13,
        17,
        19,
        22,
        22,
        23,
        26,
        26,
        34,
        59,
        63,
        75,
        80,
        81,
        89,
    ]
    labels = [0, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 1, 0, 1, 1, 1, 1, 1, 1, 1]
    return scores, labels



[docs]def nan_to_num(arr, num):
    arr[np.isnan(arr)] = num
    return arr



[docs]class ConfusionMetrics(ub.NiceRepr):
    r"""
    Can compute average percision using the PASCAL definition

    References:
        http://www.flinders.edu.au/science_engineering/fms/School-CSEM/publications/tech_reps-research_artfcts/TRRA_2007.pdf
        http://www.alta.asn.au/events/altss_w2003_proc/altss/courses/powers/Bookmaker-all/200302-ICCS-Bookmaker.pdfcs
        http://www.cs.bris.ac.uk/Publications/Papers/1000704.pdf
        http://en.wikipedia.org/wiki/Information_retrieval
        http://en.wikipedia.org/wiki/Precision_and_recall
        https://en.wikipedia.org/wiki/Confusion_matrix
        http://scikit-learn.org/stable/modules/generated/sklearn.metrics.roc_curve.html#sklearn.metrics.roc_curve

    SeeAlso:
        sklearn.metrics.ranking._binary_clf_curve

    Notes:
        From oxford:
        Precision is defined as the ratio of retrieved positive images to the
        total number retrieved.
        Recall is defined as the ratio of the number of retrieved positive
        images to the total number of positive images in the corpus.

    Ignore:
        varname_list = 'tp, fp, fn, tn, fpr, tpr, tpa'.split(', ')
        lines = ['self.{varname} = {varname}'.format(varname=varname) for varname in varname_list]
        print(ut.indent('\n'.join(lines)))

    CommandLine:
        python -m vtool.confusion ConfusionMetrics --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.confusion import *  # NOQA
        >>> scores, labels = testdata_scores_labels()
        >>> c = self = confusions = ConfusionMetrics().fit(scores, labels)
        >>> assert np.all(c.n_pos == c.n_tp + c.n_fn)
        >>> assert np.all(c.n_neg == c.n_tn + c.n_fp)
        >>> assert np.all(np.isclose(c.rp + c.rn, 1.0))
        >>> assert np.all(np.isclose(c.pp + c.pn, 1.0))
        >>> assert np.all(np.isclose(c.fpr, 1 - c.tnr))
        >>> assert np.all(np.isclose(c.fnr, 1 - c.tpr))
        >>> assert np.all(np.isclose(c.tpr, c.tp / c.rp))
        >>> assert np.all(np.isclose(c.tpa, c.tp / c.pp))
        >>> assert np.all(np.isclose(c.jacc, c.tp / (c.tp + c.fn + c.fp)))
        >>> assert np.all(np.isclose(c.mcc, np.sqrt(c.mk * c.bm)))
        >>> assert np.all(np.isclose(
        >>>     c.acc, (c.tpr + c.c * (1 - c.fpr)) / (1 + c.c)))
        >>> assert np.all(np.isclose(c.ppv, c.recall * c.prev / c.bias))
        >>> assert np.all(np.isclose(
        >>>    c.wracc, 4 * c.c * (c.tpr - c.fpr) / (1 + c.c) ** 2))
        >>> # xdoctest: +REQUIRES(--show)
        >>> confusions.draw_roc_curve()
        >>> ut.show_if_requested()
    """
    aliases = {
        'n_tp': {'n_hit', 'n_true_pos'},
        'n_tn': {'n_reject', 'n_true_neg'},
        'n_fp': {'n_false_alarm', 'n_false_pos'},
        'n_fn': {'n_miss', 'n_false_neg'},
        # -----
        'rp': {'real_pos', 'prev', 'prevalence'},
        'rn': {'real_neg'},
        'pp': {'pred_pos', 'bias'},
        'pn': {'pred_neg'},
        # -----
        'cs': {'class_odds', 'skew'},
        'cv': {'cost_ratio'},
        'cp': {'cost_pos'},
        'cn': {'cost_neg'},
        # -----
        'tp': {'true_pos', 'hit'},
        'tn': {'true_neg', 'reject'},
        'fp': {'false_pos', 'type1_error', 'false_alarm'},
        'fn': {'false_neg', 'type2_error', 'miss'},
        # -----
        'fpr': {'false_pos_rate', 'fallout'},
        'fnr': {'false_neg_rate', 'miss_rate'},
        'tpr': {'true_pos_rate', 'recall', 'sensitivity', 'hit_rate'},
        'tnr': {'true_neg_rate', 'inv_recall, specificity'},
        # -----
        'tpa': {'true_pos_acc', 'pos_predict_value', 'precision', 'ppv'},
        'tna': {'true_neg_acc', 'neg_predict_value', 'inv_precision', 'npv'},
        # -----
        'mk': {'markedness', 'deltaP', 'r_P'},
        'bm': {'informedness', 'bookmaker_informedness', "deltaP'", 'r_R'},
        # -----
        'mcc': {'matthews_correlation_coefficient'},
        'jacc': {'jaccard_coefficient'},
        'acc': {'accuracy', 'rand_accuracy', 'tea', 'ter'},
        'wracc': {'weighted_relative_accuracy'},
    }

    # the same things are called by lots of different names
    paper_alias = [
        ['dtp', 'determinant'],
        ['lr', 'liklihood-ratio'],
        ['nlr', 'negative-liklihood-ratio'],
        ['bmg', 'bookmarkG', 'bookmark_geometric_mean', 'mcc?'],
        ['evenness_R', 'PrevG2'],
        ['evenness_P', 'BiasG2'],
        ['rh', 'real_harmonic_mean'],
        ['ph', 'pred_harminic_mean'],
    ]

    # And they related to each other in interesting ways
    paper_relations = {
        'N': ['A + B + C + D'],
        'dtp': ['A * D - B * C'],
        'mk': ['dtp / (bias * (1 - bias))', 'dtp / biasG ** 2'],
        'bm': ['dtp / (prev * (1 - prev))'],
        'BiasG2': ['bias * 1 - bias'],
        'lr': ['tpr / (1 - tnr)'],
        'nlr': ['tnr / (1 - tpr)'],
        'BMG': ['dtp / evenness_G'],
        'IBias': ['1 - Bias'],
        'etp': ['rp * pp', 'expected_true_positives'],
        'etn': ['rn * pn', 'expected_true_negatives'],
        'rh': ['2 * rp * rn / (rp + rn)', 'real_harmonic_mean'],
        'ph': ['2 * pp * pn / (pp + pn)', 'pred_harminic_mean'],
        'dp': ['tp - etp', 'dtp', '-dtn', '-(tn - etn)'],
        'deltap': ['dtp - dtn', '2 * dp'],
        'kappa': ['deltap / (deltap + (fp + fn) / 2)'],
    }

    # ROC Plot: tpr vs fpr
    # PN Plot: TP vs FP

    minimizing_metrics = {'fpr', 'fnr', 'fp', 'fn'}

    inv_aliases = {
        alias_key: std_key
        for std_key, alias_vals in aliases.items()
        for alias_key in set.union(alias_vals, {std_key})
    }

    def __init__(self):
        # Scalars
        self.n_pos = None
        self.n_neg = None
        self.n_samples = None

        # Threshold based
        self.thresholds = None
        self.n_tp = None
        self.n_fp = None
        self.n_fn = None
        self.n_tn = None

        # Can be set to weight the cost of errors
        self.cp = 1.0
        self.cn = 1.0

    # def __nice__(self):
    #     return '{}'.format(cfms.n_samples)

    @property
    def thresh(self):
        return self.thresholds

    # ----

    @property
    def cs(self):
        """class ratio"""
        return self.rn / self.rp

    @property
    def cv(self):
        """ratio of cost of making a mistake"""
        return self.cn / self.cp

    @property
    def c(self):
        return self.cs * self.cv

    # -----

    @property
    def tp(self):
        """true positive probability"""
        return self.n_tp / self.n_samples

    @property
    def tn(self):
        """true negative probability"""
        return self.n_tn / self.n_samples

    @property
    def fp(self):
        """false positive probability"""
        return self.n_fp / self.n_samples

    @property
    def fn(self):
        """false negative probability"""
        return self.n_fn / self.n_samples

    # ----

    @property
    def rp(self):
        """real positive probability"""
        # return (self.tp + self.fn)
        return self.n_pos / self.n_samples

    @property
    def rn(self):
        """real negative probability"""
        # return (self.fp + self.tn)
        return self.n_neg / self.n_samples

    @property
    def pp(self):
        """predicted positive probability"""
        return self.tp + self.fp

    @property
    def pn(self):
        """predicted negative probability"""
        return self.fn + self.tn

    # ----

    @property
    def fpr(self):
        """fallout, false positive rate"""
        return self.n_fp / self.n_neg

    @property
    def fnr(self):
        """miss rate, false negative rate"""
        return self.n_fn / self.n_pos

    @property
    def tpr(self):
        """sensitivity, recall, hit rate, tpr"""
        return self.n_tp / self.n_pos

    @property
    def tnr(self):
        """true negative rate, inverse recall"""
        return self.n_tn / self.n_neg

    # ----

    @property
    def tpa(self):
        """miss rate, false negative rate"""
        with np.errstate(invalid='ignore'):
            return nan_to_num(self.n_tp / (self.n_tp + self.n_fp), 1.0)

    @property
    def tna(self):
        """negative predictive value, inverse precision"""
        with np.errstate(invalid='ignore'):
            return nan_to_num(self.n_tn / (self.n_tn + self.n_fn), 1.0)

    # ----

    @property
    def bm(self):
        """bookmaker informedness"""
        return self.tpr + self.tnr - 1

    @property
    def mk(self):
        """markedness"""
        return self.tpa + self.tna - 1

    # ---- other measures

    @property
    def auc_trap(self):
        # per threshold trapazoidal auc metric
        return (self.tpr + self.tnr) / 2

    @property
    def acc(self):
        """accuracy"""
        return self.tp + self.tn

    @property
    def sqrd_error(self):
        """squared error"""
        return np.sqrt(self.fpr ** 2 + self.fnr ** 2)

    @property
    def mcc(self):
        """matthews correlation coefficient

        Also true that:
            mcc == np.sqrt(self.bm * self.mk)
        """
        mcc_numer = self.tp * self.tn - self.fp * self.fn
        mcc_denom = np.sqrt(
            (self.tp + self.fp)
            * (self.tp + self.fn)
            * (self.tn + self.fp)
            * (self.tn + self.fn)
        )
        with np.errstate(invalid='ignore'):
            mcc = nan_to_num(mcc_numer / mcc_denom, 0.0)
        return mcc

    @property
    def jacc(self):
        """jaccard coefficient"""
        return self.n_tp / (self.n_samples - self.n_tn)
        # return self.tp / (self.tp + self.fn + self.fp)

    @property
    def wracc(self):
        """weighted relative accuracy"""
        return 4 * (self.recall - self.bias) * self.prev

    # --- alias names currently needed for compatability

    def __dir__(self):
        attrs = dir(object)
        attrs += list(self.__class__.__dict__.keys())
        attrs += list(self.__dict__.keys())
        attrs += self.inv_aliases.keys()
        attrs = sorted(set(attrs))
        return attrs

    def __getattr__(self, attr):
        try:
            std_attr = self.inv_aliases[attr]
        except KeyError:
            raise AttributeError(attr)
        return getattr(self, std_attr)

    # @property
    # def recall(self):
    #     return self.tpr

    # @property
    # def precision(self):
    #     return self.tpa

    # @property
    # def fallout(self):
    #     return self.fpr

    # --------------
    # Construtors
    # --------------

[docs]    def fit(self, scores, labels, verbose=False):
        scores = np.asarray(scores)
        labels = np.asarray(labels)
        # must be binary
        labels = labels.astype(np.bool_)
        if verbose:
            print('[confusion] building confusion metrics.')
            print(
                '[confusion]  * scores.shape=%r, scores.dtype=%r'
                % (scores.shape, scores.dtype)
            )
            print(
                '[confusion]  * labels.shape=%r, labels.dtype=%r'
                % (labels.shape, labels.dtype)
            )

        # sklearn has much faster implementation
        # n_fp - count the number of false positives with score >= threshold[i]
        # n_tp - count the number of true positives with score >= threshold[i]
        try:
            from sklearn.metrics._ranking import _binary_clf_curve
        except ImportError:
            from sklearn.metrics.ranking import _binary_clf_curve

        n_fp, n_tp, thresholds = _binary_clf_curve(labels, scores, pos_label=1)

        n_samples = len(labels)
        n_pos = labels.sum()
        n_neg = n_samples - n_pos

        # Scalars
        self.n_samples = n_samples
        self.n_pos = n_pos
        self.n_neg = n_neg

        # Threshold based
        self.thresholds = thresholds
        self.n_tp = n_tp
        self.n_fp = n_fp
        self.n_fn = n_pos - n_tp
        self.n_tn = n_neg - n_fp
        return self


[docs]    @classmethod
    def from_tp_and_tn_scores(cls, tp_scores, tn_scores, verbose=False):
        scores = np.hstack([tp_scores, tn_scores])
        labels = np.array([True] * len(tp_scores) + [False] * len(tn_scores))
        self = cls().fit(scores, labels, verbose=verbose)
        return self


    # -------------------------------
    # Threshold-less Summary Measures
    # -------------------------------

[docs]    def get_ave_precision(self):
        precision = self.precision
        recall = self.recall
        recall_domain, p_interp = interpolate_precision_recall(precision, recall)
        return p_interp.sum() / p_interp.size


    @property
    def auc(self):
        """
        The AUC is a standard measure used to evaluate a binary classifier and
          represents the probability that a random correct case will
          receive a higher score than a random incorrect case.

        References:
            https://en.wikipedia.org/wiki/Receiver_operating_characteristic#Area_under_the_curve
        """
        # TODO: change name to represent it is a total measure
        import sklearn.metrics

        return sklearn.metrics.auc(self.fpr, self.tpr)

    # ---------------------
    # Threshold Choosers / Info
    # ---------------------

[docs]    def get_fpr_at_recall(self, target_recall):
        indicies = np.where(self.recall >= target_recall)[0]
        assert len(indicies) > 0, 'no recall at target level'
        func = scipy.interpolate.interp1d(self.recall, self.fpr)
        interp_fpr = func(target_recall)
        # # interpolate to target recall
        # right_index  = indicies[0]
        # right_recall = self.recall[right_index]
        # left_index   = right_index - 1
        # left_recall  = self.recall[left_index]
        # stepsize = right_recall - left_recall
        # alpha = (target_recall - left_recall) / stepsize
        # left_fpr   = self.fpr[left_index]
        # right_fpr  = self.fpr[right_index]
        # interp_fpp = (left_fpr * (1 - alpha)) + (right_fpr * (alpha))
        return interp_fpr


[docs]    def get_recall_at_fpr(self, target_fpr):
        indicies = np.where(self.fpr >= target_fpr)[0]
        assert len(indicies) > 0, 'no false positives at target level'
        func = scipy.interpolate.interp1d(self.fpr, self.tpr)
        interp_tpr = func(target_fpr)
        return interp_tpr


[docs]    def get_thresh_at_metric_max(self, metric):
        """
        metric = 'mcc'
        metric = 'fnr'
        """
        metric_values = getattr(self, metric)
        if False:
            idx = metric_values.argmax()
            thresh = self.thresholds[idx]
        else:
            # interpolated version
            import vtool as vt

            thresh, max_value = vt.argsubmax(metric_values, self.thresholds)
        return thresh


[docs]    def get_thresh_at_metric(self, metric, value, maximize=None):
        r"""
        Gets a threshold for a binary classifier using a target metric and value

        Args:
            metric (str): name of metric like tpr or fpr
            value (float): corresponding numeric value

        Returns:
            float: thresh

        CommandLine:
            python -m vtool.confusion get_thresh_at_metric
            python -m vtool.confusion --exec-interact_roc_factory --show

        Example:
            >>> # DISABLE_DOCTEST
            >>> from vtool.confusion import *  # NOQA
            >>> scores, labels = testdata_scores_labels()
            >>> self = ConfusionMetrics().fit(scores, labels)
            >>> metric = 'tpr'
            >>> value = .85
            >>> thresh = self.get_thresh_at_metric(metric, value)
            >>> print('%s = %r' % (metric, value,))
            >>> result = ('thresh = %s' % (str(thresh),))
            >>> print(result)
            thresh = 22.5

        Ignore:
            metric = 'fpr'
            value = 1e-4
            self = cfms
            maximize = False

        interpolate_replbounds(metric_values, self.thresholds, 0, maximize=maximize)
        interpolate_replbounds(metric_values, self.thresholds, 1e-4, maximize=maximize)
        interpolate_replbounds(metric_values, self.thresholds, 1e-3, maximize=maximize)
        interpolate_replbounds(metric_values, self.thresholds, 1e-2, maximize=maximize)
        interpolate_replbounds(metric_values, self.thresholds, 1e-2, maximize=maximize)
        """
        if value == 'max':
            return self.get_thresh_at_metric_max(metric)
        # if value == 'min':
        #     return self.get_thresh_at_metric_min(metric)
        # TODO: Use interpoloation here and make tpr vs fpr a smooth funciton
        metric = self.inv_aliases[metric]
        metric_values = getattr(self, metric)
        if metric == 'fpr':
            # hack
            if len(metric_values) <= 1:
                return 1.0
        # maximize = metric not in self.minimizing_metrics
        if maximize is None:
            maximize = metric not in {'fpr'}
        thresh = interpolate_replbounds(
            metric_values, self.thresholds, value, maximize=maximize
        )
        return thresh


[docs]    def get_metric_at_metric(
        self, get_metric, at_metric, at_value, subindex=False, tiebreaker='maxthresh'
    ):
        """
        Finds the corresponding value of `get_metric` at a specific value of
        `at_metric`.


        get_metric = 'fpr'
        at_metric = 'tpr'
        at_value = .25
        self.rrr()

        self.get_metric_at_metric('fpr', 'tpr', .25)
        self.get_metric_at_metric('n_false_pos', 'tpr', .25)
        self.get_metric_at_metric('n_true_pos', 'tpr', .25)

        get_metric = 'n_true_pos'
        at_metric = 'n_false_pos'
        at_value = 0
        subindex = False
        """
        index = self.get_index_at_metric(
            at_metric, at_value, subindex=subindex, tiebreaker=tiebreaker
        )
        get_value = self.get_metric_at_index(get_metric, index)
        return get_value


[docs]    def get_index_at_metric(
        self, at_metric, at_value, subindex=False, tiebreaker='maxthresh'
    ):
        """
        Finds the index that is closet to the metric at a given value

        Args:
            tiebreaker (str): either 'minimize' or 'maximize'
                if 'maximize', then a larger threshold is considered better
                when resolving ambiguities. Otherwise a smaller thresh is
                better.

        Doctest:
            >>> from vtool.confusion import *
            >>> pat1 = [0, 0, 0, 0]
            >>> pat2 = [0, 0, 1, 1]
            >>> pat3 = [0, 1, 1, 1]
            >>> pat4 = [1, 1, 1, 1]
            >>> pats = [pat1, pat2, pat3, pat4]
            >>> n = 4
            >>> import itertools as it
            >>> s = it.count(0)
            >>> # Create places of ambiguitiy and unambiguity
            >>> x = list(ub.flatten([[next(s)] * len(pat) for pat in pats for _ in range(n)]))
            >>> y = list(ub.flatten([pat for pat in pats for _ in range(n)]))
            >>> self = ConfusionMetrics().fit(x, y)
            >>> at_metric = 'n_false_pos'
            >>> at_value = 0
            >>> subindex = False
            >>> idx1 = self.get_index_at_metric(at_metric, at_value, subindex=False, tiebreaker='minthresh')
            >>> idx2 = self.get_index_at_metric(at_metric, at_value, subindex=False, tiebreaker= 'maxthresh')
            >>> assert idx1 == 3
            >>> assert idx2 == 0
        """
        import vtool as vt

        at_arr = getattr(self, at_metric)

        if at_value in {'max', 'maximize'}:
            at_value = at_arr.max()
        elif at_value in {'min', 'minimize'}:
            at_value = at_arr.min()

        # Find point closest to the value
        distance = np.abs(at_arr - at_value)

        if subindex:
            # TODO: need to be able to figure out how to correctly break ties
            raise NotImplementedError('fixme use argsubminima2 and then other stuff')
            submin_x, submin_y = vt.argsubmin2(distance)
            return submin_x
        else:
            # idx = distance.argmin()
            idxs = np.where(distance == distance.min())[0]
            # If len(idxs) is bigger than 0 it is ambiguous
            if tiebreaker is None:
                return idxs
            else:
                if tiebreaker == 'maxthresh':
                    # If we want to maximize the thresh then take leftmost
                    idx = idxs[0]
                elif tiebreaker == 'minthresh':
                    # If we want to minimize the thresh then take rightmost
                    idx = idxs[-1]
                else:
                    raise KeyError('tiebreaker = {!r}'.format(tiebreaker))
            return idx


[docs]    def get_metric_at_index(self, metric, subindex):
        import vtool as vt

        arr = getattr(self, metric)
        if isinstance(subindex, int):
            value = arr[subindex]
        else:
            value = vt.linear_interpolation(arr, subindex)
        return value


[docs]    def get_metric_at_thresh(self, metric, thresh):
        r"""
        Args:
            metric (str): name of a metric
            thresh (float): desired threshold

        Returns:
            float : value - metric value

        CommandLine:
            python -m vtool.confusion --exec-get_metric_at_threshold

        Ignore:
            >>> self = cfms
            >>> metric = 'fpr'
            >>> thresh = 0

        Example:
            >>> # ENABLE_DOCTEST
            >>> from vtool.confusion import *  # NOQA
            >>> scores, labels = testdata_scores_labels()
            >>> self = ConfusionMetrics().fit(scores, labels)
            >>> metric = 'tpr'
            >>> thresh = .8
            >>> thresh = [0, .1, .9, 1.0]
            >>> value = self.get_metric_at_thresh(metric, thresh)
            >>> result = ('(None, None) = %s' % (str((None, None)),))
            >>> print(result)
        """
        was_scalar = ut.isscalar(thresh)
        if was_scalar:
            thresh = [thresh]
        else:
            thresh = np.asarray(thresh)
        # Assert decreasing
        assert len(self.thresholds) == 1 or self.thresholds[0] > self.thresholds[-1]
        sortx = np.argsort(self.thresholds)
        thresh_ = np.clip(thresh, self.thresholds[-1], self.thresholds[0])
        r = np.searchsorted(self.thresholds, thresh_, side='left', sorter=sortx)
        index_list = sortx[r]
        # index_list = [np.where(self.thresholds <= t)[0][0] for t in thresh]
        # sortx[r]
        # index_list = []
        # for t in thresh:
        #     try:
        #         index = np.nonzero(self.thresholds <= t)[0][0]
        #     except IndexError:
        #         print('warning: index error in get_metric_at_thresh t=%r' % (t,))
        #         index = len(self.thresholds) - 1
        #     index_list.append(index)
        # # value = self.__dict__[metric][index]
        value = [getattr(self, metric)[index] for index in index_list]
        if was_scalar:
            value = value[0]
        return value


    # --------------
    # Visualizations
    # --------------

[docs]    def draw_roc_curve(self, **kwargs):
        return draw_roc_curve(self.fpr, self.tpr, **kwargs)


[docs]    def draw_precision_recall_curve(self, nSamples=11, **kwargs):
        precision = self.precision
        recall = self.recall
        recall_domain, p_interp = interpolate_precision_recall(
            precision, recall, nSamples
        )
        return draw_precision_recall_curve(recall_domain, p_interp, **kwargs)


[docs]    def plot_vs(self, x_metric, y_metric):
        """
        x_metric = 'thresholds'
        y_metric = 'fpr'
        """
        import wbia.plottool as pt

        # pt.qtensure()
        # xdata = self.thresholds
        xdata = getattr(self, x_metric)
        ydata_list = [getattr(self, y_metric)]
        pt.multi_plot(
            xdata,
            ydata_list,
            # label_list=[y_metric],
            xlabel=x_metric,
            marker='',
            ylabel=y_metric,
            use_legend=True,
        )


[docs]    def plot_metrics(self):
        import wbia.plottool as pt

        metrics = [
            'mcc',
            'acc',
            'auc_trap'
            # 'tpa', 'tpr',
            # 'acc', 'sqrd_error',
            # 'auc_trap',
            # 'mk', 'bm'
        ]
        metrics = [
            'fnr',
            'fpr',
            'tpr',
            'tnr',
        ]
        xdata = self.thresholds
        ydata_list = [getattr(self, m) for m in metrics]
        pt.multi_plot(
            xdata,
            ydata_list,
            label_list=metrics,
            xlabel='threshold',
            marker='',
            ylabel='metric',
            use_legend=True,
        )


[docs]    def show_mcc(self):
        import wbia.plottool as pt

        pt.multi_plot(
            self.thresholds, [self.mcc], xlabel='threshold', marker='', ylabel='MCC'
        )
        pass




[docs]def interpolate_replbounds(xdata, ydata, pt, maximize=True):
    """
    xdata = np.array([.1, .2, .3, .4, .5])
    ydata = np.array([.1, .2, .3, .4, .5])
    pt = .35

    FIXME:
        if duplicate xdata is given bad things happen.

    BUG:
        in scipy.interpolate.interp1d
        If there is a duplicate xdata, then assume_sorted=False will
        sort ydata by xdata, but xdata should retain its initial ordering
        in places of ambuguity. Currently it does not.

    Args:
        xdata (ndarray):
        ydata (ndarray):
        pt (ndarray):

    Returns:
        float: interp_vals

    CommandLine:
        python -m vtool.confusion --exec-interpolate_replbounds

    Example:
        >>> from vtool.confusion import *  # NOQA
        >>> scores, labels = testdata_scores_labels()
        >>> self = ConfusionMetrics().fit(scores, labels)
        >>> xdata = self.tpr
        >>> ydata = self.thresholds
        >>> pt = 1.0
        >>> #xdata = self.fpr
        >>> #ydata = self.thresholds
        >>> #pt = 0.0
        >>> thresh = interpolate_replbounds(xdata, ydata, pt, maximize=True)
        >>> print('thresh = %r' % (thresh,))
        >>> thresh = interpolate_replbounds(xdata, ydata, pt, maximize=False)
        >>> print('thresh = %r' % (thresh,))

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.confusion import *  # NOQA
        >>> xdata = np.array([0.7,  0.8,  0.8,  0.9,  0.9, 0.9])
        >>> ydata = np.array([34,    26,   23,   22,   19,  17])
        >>> pt = np.array([.85, 1.0, -1.0])
        >>> interp_vals = interpolate_replbounds(xdata, ydata, pt)
        >>> result = ('interp_vals = %s' % (str(interp_vals),))
        >>> print(result)
        interp_vals = [ 22.5  17.   34. ]
    """
    if not ut.issorted(xdata):
        if ut.issorted(xdata[::-1]):
            xdata = xdata[::-1]
            ydata = ydata[::-1]
        else:
            raise AssertionError('need to sort xdata and ydata in function')
            sortx = np.lexsort(np.vstack([np.arange(len(xdata)), xdata]))
            xdata = xdata.take(sortx, axis=0)
            ydata = ydata.take(sortx, axis=0)

    is_scalar = not ub.iterable(pt)
    # print('----')
    # print('xdata = %r' % (xdata,))
    # print('ydata = %r' % (ydata,))
    if is_scalar:
        pt = np.array([pt])
    minval = xdata.min()
    maxval = xdata.max()
    argx_min_list = np.argwhere(xdata == minval)
    argx_max_list = np.argwhere(xdata == maxval)
    argx_min = argx_min_list.min()
    argx_max = argx_max_list.max()
    lower_mask = pt < xdata[argx_min]
    upper_mask = pt > xdata[argx_max]
    interp_mask = ~np.logical_or(lower_mask, upper_mask)
    # if isinstance(pt, np.ndarray):
    dtype = np.result_type(np.float32, ydata.dtype)
    interp_vals = np.empty(pt.shape, dtype=dtype)
    interp_vals[lower_mask] = ydata[argx_min]
    interp_vals[upper_mask] = ydata[argx_max]

    # TODO: fix duplicate values depending on if higher or lower numbers are
    # desirable
    if True:
        # Grouping should be ok because xdata should be sorted
        # therefore groupxs are consecutive
        import vtool as vt

        unique_vals, groupxs = vt.group_indices(xdata)
        grouped_ydata = vt.apply_grouping(ydata, groupxs)
        if maximize:
            sub_idxs = [idxs[np.argmax(ys)] for idxs, ys in zip(groupxs, grouped_ydata)]
        else:
            sub_idxs = [idxs[np.argmin(ys)] for idxs, ys in zip(groupxs, grouped_ydata)]
        sub_idxs = np.array(sub_idxs)
        xdata = xdata[sub_idxs]
        ydata = ydata[sub_idxs]

    if np.any(interp_mask):
        # FIXME: allow assume_sorted = False
        func = scipy.interpolate.interp1d(xdata, ydata, kind='linear', assume_sorted=True)
        interp_vals[interp_mask] = func(pt[interp_mask])
    if is_scalar:
        interp_vals = interp_vals[0]
    # interpolate to target recall
    # right_index  = indicies[0]
    # right_recall = self.recall[right_index]
    # left_index   = right_index - 1
    # left_recall  = self.recall[left_index]
    # stepsize = right_recall - left_recall
    # alpha = (target_recall - left_recall) / stepsize
    # left_fpr   = self.fpr[left_index]
    # right_fpr  = self.fpr[right_index]
    # interp_fpp = (left_fpr * (1 - alpha)) + (right_fpr * (alpha))
    return interp_vals



[docs]def interpolate_precision_recall(precision, recall, nSamples=11):
    """
    Interpolates precision as a function of recall p_{interp}(r)

    Reduce wiggles in average precision curve by taking interpolated values
    along a uniform sample.

    References:
        http://en.wikipedia.org/wiki/Information_retrieval#Average_precision
        http://en.wikipedia.org/wiki/Information_retrieval#Mean_Average_precision

    CommandLine:
        python -m vtool.confusion --test-interpolate_precision_recall --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.confusion import *  # NOQA
        >>> scores, labels = testdata_scores_labels()
        >>> nSamples = 11
        >>> confusions = ConfusionMetrics().fit(scores, labels)
        >>> precision = confusions.precision
        >>> recall = confusions.recall
        >>> recall_domain, p_interp = interpolate_precision_recall(confusions.precision, recall, nSamples=11)
        >>> result = ub.repr2(p_interp, precision=1, with_dtype=True)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> draw_precision_recall_curve(recall_domain, p_interp)
        >>> ut.show_if_requested()
        np.array([ 1. ,  1. ,  1. ,  1. ,  1. ,  1. ,  1. ,  0.9,  0.9,  0.8,  0.6], dtype=np.float64)
    """
    if precision is None:
        return None, None

    recall_domain = np.linspace(0, 1, nSamples)
    if False:
        # normal interpolation
        func = scipy.interpolate.interp1d(
            recall, precision, bounds_error=False, fill_value=precision.max()
        )
        p_interp = func(recall_domain)
    else:
        # Pascal interpolation
        # candidate_masks = recall >= recall_domain[:, None]
        # candidates_idxs_ = [np.where(mask)[0] for mask in candidate_masks]
        # chosen_idx = [-1 if len(idxs) == 0 else idxs.min() for idxs in  candidates_idxs_]
        # p_interp = precision[chosen_idx]
        def p_interp(r):
            precision_candidates = precision[recall >= r]
            if len(precision_candidates) == 0:
                return 0
            return precision_candidates.max()

        p_interp = np.array([p_interp(r) for r in recall_domain])
    return recall_domain, p_interp



[docs]def interact_roc_factory(confusions, target_tpr=None, show_operating_point=False):
    r"""
    Args:
        confusions (Confusions):

    CommandLine:
        python -m vtool.confusion --exec-interact_roc_factory --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.confusion import *  # NOQA
        >>> scores, labels = testdata_scores_labels()
        >>> print('scores = %r' % (scores,))
        >>> confusions = ConfusionMetrics().fit(scores, labels)
        >>> print(ut.make_csv_table(
        >>>   [confusions.fpr, confusions.tpr, confusions.thresholds],
        >>>   ['fpr', 'tpr', 'thresh']))
        >>> # xdoctest: +REQUIRES(--show)
        >>> ROCInteraction = interact_roc_factory(confusions, target_tpr=.4, show_operating_point=True)
        >>> inter = ROCInteraction()
        >>> inter.show_page()
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> ut.show_if_requested()
    """
    from wbia.plottool.abstract_interaction import AbstractInteraction

    class ROCInteraction(AbstractInteraction):
        """
        References:
            http://scipy-central.org/item/38/1/roc-curve-demo

        Notes:
            Sensitivity = true positive rate
            Specificity = true negative rate
        """

        def __init__(self, **kwargs):
            print('ROC Interact')
            super(ROCInteraction, self).__init__(**kwargs)
            self.confusions = confusions
            self.target_fpr = None
            self.show_operating_point = show_operating_point

        @staticmethod
        def static_plot(fnum, pnum, **kwargs):
            # print('ROC Interact2')
            kwargs['thresholds'] = kwargs.get('thresholds', confusions.thresholds)
            kwargs['show_operating_point'] = kwargs.get(
                'show_operating_point', show_operating_point
            )
            confusions.draw_roc_curve(
                fnum=fnum, pnum=pnum, target_tpr=target_tpr, **kwargs
            )

        def plot(self, fnum, pnum):
            # print('ROC Interact3')
            self.static_plot(
                fnum,
                pnum,
                target_fpr=self.target_fpr,
                show_operating_point=self.show_operating_point,
            )

        def on_click_inside(self, event, ex):
            self.target_fpr = event.xdata
            self.show_page()
            self.draw()

        def on_drag(self, event):
            # FIXME: blit
            if False:
                # print('Dragging ' + str(event.x) + ' ' + str(event.y))
                self.target_fpr = event.xdata
                self.show_page()
                # self.draw()
                if event.inaxes is not None:
                    self.fig.canvas.blit(event.inaxes.bbox)
                    # [blit(ax) event.canvas.figure.axes]

    return ROCInteraction



[docs]def draw_roc_curve(
    fpr,
    tpr,
    fnum=None,
    pnum=None,
    marker='',
    target_tpr=None,
    target_fpr=None,
    thresholds=None,
    color=None,
    name=None,
    label=None,
    show_operating_point=False,
):
    r"""
    Args:
        fpr (?):
        tpr (?):
        fnum (int):  figure number(default = None)
        pnum (tuple):  plot number(default = None)
        marker (str): (default = '-x')
        target_tpr (None): (default = None)
        target_fpr (None): (default = None)
        thresholds (None): (default = None)
        color (None): (default = None)
        show_operating_point (bool): (default = False)

    CommandLine:
        python -m vtool.confusion --exec-draw_roc_curve --show --lightbg

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.confusion import *  # NOQA
        >>> scores, labels = testdata_scores_labels()
        >>> confusions = ConfusionMetrics().fit(scores, labels)
        >>> fpr = confusions.fpr
        >>> tpr = confusions.tpr
        >>> thresholds = confusions.thresholds
        >>> fnum = None
        >>> pnum = None
        >>> marker = 'x'
        >>> target_tpr = .85
        >>> target_fpr = None
        >>> color = None
        >>> show_operating_point = True
        >>> draw_roc_curve(fpr, tpr, fnum, pnum, marker, target_tpr, target_fpr,
        >>>   thresholds, color, show_operating_point)
        >>> ut.show_if_requested()
    """
    import wbia.plottool as pt
    import sklearn.metrics

    if fnum is None:
        fnum = pt.next_fnum()

    # if color is None:
    #     color = (0.4, 1.0, 0.4) if pt.is_default_dark_bg() else  (0.1, 0.4, 0.4)

    roc_auc = sklearn.metrics.auc(fpr, tpr)

    title_suffix = ''

    if target_fpr is not None:
        # func = scipy.interpolate.interp1d(fpr, tpr, kind='linear', assume_sorted=False)
        # func = scipy.interpolate.interp1d(xdata, ydata, kind='nearest', assume_sorted=False)
        # interp_vals[interp_mask] = func(pt[interp_mask])
        target_fpr = np.clip(target_fpr, 0, 1)
        interp_tpr = interpolate_replbounds(fpr, tpr, target_fpr)
        choice_tpr = interp_tpr
        choice_fpr = target_fpr
    elif target_tpr is not None:
        target_tpr = np.clip(target_tpr, 0, 1)
        interp_fpr = interpolate_replbounds(tpr, fpr, target_tpr)
        choice_tpr = target_tpr
        choice_fpr = interp_fpr
    else:
        choice_tpr = None
        choice_fpr = None

    if choice_fpr is not None:
        choice_thresh = 0
        if thresholds is not None:
            try:
                index = np.nonzero(tpr >= choice_tpr)[0][0]
            except IndexError:
                index = len(thresholds) - 1
            choice_thresh = thresholds[index]
        # percent = ut.scalar_str(choice_tpr * 100).split('.')[0]
        # title_suffix = ', FPR%s=%05.2f%%' % (percent, choice_fpr)
        title_suffix = ''
        if show_operating_point:
            title_suffix = ', fpr=%.2f, tpr=%.2f, thresh=%.2f' % (
                choice_fpr,
                choice_tpr,
                choice_thresh,
            )
    else:
        title_suffix = ''

    # if recall_domain is None:
    #    ave_p = np.nan
    # else:
    #    ave_p = p_interp.sum() / p_interp.size
    title = 'Receiver operating characteristic'
    if name and not label:
        title += ' (%s)' % (name,)
    if not label:
        title += '\n' + 'AUC=%.3f' % (roc_auc,)
    else:
        label += ' AUC=%.3f' % (roc_auc,)

    title += title_suffix

    label_list = None
    if label:
        label_list = [label]

    pt.multi_plot(
        fpr,
        [tpr],
        label_list=label_list,
        marker=marker,
        color=color,
        fnum=fnum,
        pnum=pnum,
        title=title,
        xlabel='False Positive Rate',
        ylabel='True Positive Rate',
    )

    # pt.plot2(fpr, tpr, marker=marker,
    #          x_label='False Positive Rate',
    #          y_label='True Positive Rate',
    #          unitbox=True, flipx=False, color=color, fnum=fnum, pnum=pnum,
    #          title=title)

    if False:
        # Interp does not work right because of duplicate values
        # in xdomain
        line_ = np.linspace(0.11, 0.9, 20)
        # np.append([np.inf], np.diff(fpr)) > 0
        # np.append([np.inf], np.diff(tpr)) > 0
        unique_tpr_idxs = np.nonzero(np.append([np.inf], np.diff(tpr)) > 0)[0]
        unique_fpr_idxs = np.nonzero(np.append([np.inf], np.diff(fpr)) > 0)[0]

        pt.plt.plot(
            line_,
            interpolate_replbounds(fpr[unique_fpr_idxs], tpr[unique_fpr_idxs], line_),
            'b-x',
        )
        pt.plt.plot(
            interpolate_replbounds(tpr[unique_tpr_idxs], fpr[unique_tpr_idxs], line_),
            line_,
            'r-x',
        )
    if choice_fpr is not None:
        pt.plot(choice_fpr, choice_tpr, 'o', color=pt.PINK)



[docs]def draw_precision_recall_curve(
    recall_domain, p_interp, title_pref=None, fnum=1, pnum=None, color=None
):
    import wbia.plottool as pt

    if color is None:
        color = (0.4, 1.0, 0.4) if pt.is_default_dark_bg() else (0.1, 0.4, 0.4)
    if recall_domain is None:
        recall_domain = np.array([])
        p_interp = np.array([])
    if recall_domain is None:
        ave_p = -1.0  # np.nan
    else:
        ave_p = p_interp.sum() / p_interp.size

    pt.plot2(
        recall_domain,
        p_interp,
        marker='o--',
        x_label='recall',
        y_label='precision',
        unitbox=True,
        flipx=False,
        color=color,
        fnum=fnum,
        pnum=pnum,
        title='Interplated Precision Vs Recall\n' + 'avep = %.3f' % ave_p,
    )

    # print('Interplated Precision')
    # print(ub.repr2(list(zip(recall_domain, p_interp))))
    # fig.show()


if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.confusion
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.coverage_grid

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
from six.moves import zip, range, map  # NOQA
import numpy as np
import utool as ut
import ubelt as ub
from vtool import coverage_kpts


# TODO: integrate more
COVGRID_DEFAULT = ut.ParamInfoList(
    'coverage_grid',
    [
        ut.ParamInfo('pxl_per_bin', 10, 'ppb', varyvals=[20, 5, 1]),
        ut.ParamInfo('grid_steps', 3, 'stps', varyvals=[1, 3, 7]),
        ut.ParamInfo('grid_sigma', 1.6, 'sigma', varyvals=[1.0, 1.6]),
    ],
)


[docs]def make_grid_coverage_mask(
    kpts,
    chipsize,
    weights,
    pxl_per_bin=4,
    grid_steps=1,
    resize=False,
    out=None,
    grid_sigma=1.6,
):
    r"""
    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoint
        chipsize (tuple):  width, height
        weights (ndarray[float32_t, ndim=1]):
        pxl_per_bin (float):
        grid_steps (int):

    Returns:
        ndarray: weightgrid

    CommandLine:
        python -m vtool.coverage_grid --test-make_grid_coverage_mask --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.coverage_grid import *  # NOQA
        >>> import vtool as vt
        >>> # build test data
        >>> kpts, chipsize, weights = coverage_kpts.testdata_coverage('easy1.png')
        >>> pxl_per_bin = 4
        >>> grid_steps = 2
        >>> # execute function
        >>> weightgrid = make_grid_coverage_mask(kpts, chipsize, weights, pxl_per_bin, grid_steps)
        >>> # verify result
        >>> result = str(weightgrid)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(weightgrid)
        >>> ut.show_if_requested()
    """
    import vtool as vt
    import cv2

    coverage_gridtup = sparse_grid_coverage(
        kpts,
        chipsize,
        weights,
        pxl_per_bin=pxl_per_bin,
        grid_steps=grid_steps,
        grid_sigma=grid_sigma,
    )
    gridshape = coverage_gridtup[0:2]
    neighbor_bin_weights, neighbor_bin_indices = coverage_gridtup[-2:]
    oldshape_indices = neighbor_bin_indices.shape
    newshape_indices = (np.prod(oldshape_indices[0:2]), oldshape_indices[2])
    neighbor_bin_indices = neighbor_bin_indices.reshape(newshape_indices).T
    neighbor_bin_weights = neighbor_bin_weights.flatten()
    # Get flat indexing into gridbin
    neighbor_bin_flat_indices = np.ravel_multi_index(neighbor_bin_indices, gridshape)
    # Group by bins with weight
    unique_flatxs, grouped_flatxs = vt.group_indices(neighbor_bin_flat_indices)
    grouped_weights = vt.apply_grouping(neighbor_bin_weights, grouped_flatxs)
    # FIXME: boundary cases are not handled right because their vote is split
    # into the same bin and is fighting with itself durring the max
    max_weights = list(map(np.max, grouped_weights))
    if out is None:
        weightgrid = np.zeros(gridshape)
    else:
        # outvar specified
        weightgrid = out
        weightgrid[:] = 0
    unique_rows, unique_cols = np.unravel_index(unique_flatxs, gridshape)
    weightgrid[unique_rows, unique_cols] = max_weights
    # flat_weightgrid = np.zeros(np.prod(gridshape))
    # flat_weightgrid[unique_flatxs] = max_weight
    # ut.embed()
    # weightgrid = np.reshape(flat_weightgrid, gridshape)
    if resize:
        weightgrid = cv2.resize(weightgrid, chipsize, interpolation=cv2.INTER_NEAREST)
    return weightgrid



[docs]def get_subbin_xy_neighbors(subbin_index00, grid_steps, num_cols, num_rows):
    """Generate all neighbor of a bin
    subbin_index00 = left and up subbin index
    """
    subbin_index00 = np.floor(subbin_index00).astype(np.int32)
    subbin_x0, subbin_y0 = subbin_index00
    step_list = np.arange(1 - grid_steps, grid_steps + 1)
    offset_list = [
        # broadcast to the shape we will add too
        np.array([xoff, yoff])[:, None]
        for xoff, yoff in list(ut.iprod(step_list, step_list))
    ]
    neighbor_subbin_index_list = [
        np.add(subbin_index00, offset) for offset in offset_list
    ]
    # Concatenate all subbin indexes into one array for faster vectorized op
    neighbor_bin_indices = np.dstack(neighbor_subbin_index_list).T

    # Clip with no wrapparound
    min_val = np.array([0, 0])
    max_val = np.array([num_cols - 1, num_rows - 1])

    np.clip(
        neighbor_bin_indices,
        min_val[None, None, :],
        max_val[None, None, :],
        out=neighbor_bin_indices,
    )
    return neighbor_bin_indices



[docs]def compute_subbin_to_bins_dist(neighbor_bin_centers, subbin_xy_arr):
    _tmp = np.subtract(neighbor_bin_centers, subbin_xy_arr.T[None, :])
    neighbor_subbin_sqrddist_arr = np.power(_tmp, 2, out=_tmp).sum(axis=2)
    return neighbor_subbin_sqrddist_arr



[docs]def weighted_gaussian_falloff(neighbor_subbin_sqrddist_arr, weights, grid_sigma):
    import vtool as vt

    _gaussweights = vt.gauss_func1d_unnormalized(neighbor_subbin_sqrddist_arr, grid_sigma)
    # If uncommented next line ensure each column sums to 1
    # np.divide(_gaussweights, _gaussweights.sum(axis=0)[None, :], out=_gaussweights)
    # Scale initial weights by the gaussian falloff
    neighbor_bin_weights = np.multiply(_gaussweights, weights[None, :])
    return neighbor_bin_weights



[docs]def sparse_grid_coverage(
    kpts, chipsize, weights, pxl_per_bin=0.3, grid_steps=1, grid_sigma=1.6
):
    r"""
    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoint
        chipsize (tuple):
        weights (ndarray):

    CommandLine:
        python -m vtool.coverage_grid --test-sparse_grid_coverage --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.coverage_grid import *  # NOQA
        >>> kpts, chipsize, weights = coverage_kpts.testdata_coverage()
        >>> chipsize = (chipsize[0] + 50, chipsize[1])
        >>> pxl_per_bin = 3
        >>> grid_steps = 2
        >>> grid_sigma = 1.6
        >>> coverage_gridtup = sparse_grid_coverage(kpts, chipsize, weights, pxl_per_bin, grid_steps, grid_sigma)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> show_coverage_grid(*coverage_gridtup)
        >>> pt.show_if_requested()
    """
    import vtool as vt

    # Compute grid size and stride
    chip_w, chip_h = chipsize
    # find enough rows to fit pxl_per_bin pixels into a grid dimension
    num_rows = max(vt.iround(chip_h / pxl_per_bin), 1)
    num_cols = max(vt.iround(chip_w / pxl_per_bin), 1)
    # stride is roughly equal in each direction, depending on rounding errors
    chipstride = np.array((chip_w / num_cols, chip_h / num_rows))
    # Find keypoint subbin locations relative to edge
    xy_arr = vt.get_xys(kpts)
    subbin_xy_arr = np.divide(xy_arr, chipstride[:, None])
    # Find subbin locations relative to center
    frac_subbin_index = np.subtract(subbin_xy_arr, 0.5)
    neighbor_bin_xy_indices = get_subbin_xy_neighbors(
        frac_subbin_index, grid_steps, num_cols, num_rows
    )
    # Find center
    neighbor_bin_centers = np.add(neighbor_bin_xy_indices, 0.5)
    # compute distance to neighbor
    neighbor_subbin_sqrddist_arr = compute_subbin_to_bins_dist(
        neighbor_bin_centers, subbin_xy_arr
    )
    # scale weights using guassia falloff
    neighbor_bin_weights = weighted_gaussian_falloff(
        neighbor_subbin_sqrddist_arr, weights, grid_sigma
    )
    # convert to rowcol
    neighbor_bin_indices = neighbor_bin_xy_indices[:, :, ::-1]  # NOQA

    coverage_gridtup = (
        num_rows,
        num_cols,
        subbin_xy_arr,
        neighbor_bin_centers,
        neighbor_bin_weights,
        neighbor_bin_indices,
    )
    return coverage_gridtup



# VISUALIZATION FUNCS


[docs]def show_coverage_grid(
    num_rows,
    num_cols,
    subbin_xy_arr,
    neighbor_bin_centers,
    neighbor_bin_weights,
    neighbor_bin_indices,
    fnum=None,
    pnum=None,
):
    """
    visualizes the voting scheme on the grid. (not a mask, and no max)
    """
    import wbia.plottool as pt
    import vtool as vt
    import matplotlib as mpl

    if fnum is None:
        fnum = pt.next_fnum()
    fig = pt.figure(fnum, pnum=pnum)
    ax = fig.gca()
    x_edge_indices = np.arange(num_cols)
    y_edge_indices = np.arange(num_rows)
    x_center_indices = vt.hist_edges_to_centers(x_edge_indices)
    y_center_indices = vt.hist_edges_to_centers(y_edge_indices)
    x_center_grid, y_center_grid = np.meshgrid(x_center_indices, y_center_indices)
    ax.set_xticks(x_edge_indices)
    ax.set_yticks(y_edge_indices)
    # Plot keypoint loc
    ax.scatter(subbin_xy_arr[0], subbin_xy_arr[1], marker='o')
    # Plot Weighted Lines to Subbin
    pt_colors = pt.distinct_colors(len(subbin_xy_arr.T))
    segment_list = []
    color_list = []
    for subbin_centers, subbin_weights in zip(neighbor_bin_centers, neighbor_bin_weights):
        for pt_xys, center_xys, weight, color in zip(
            subbin_xy_arr.T, subbin_centers, subbin_weights, pt_colors
        ):
            # Adjsut weight to alpha for easier visualization
            alpha = weight
            INCRESE_ALPHA_VISIBILITY = True
            if INCRESE_ALPHA_VISIBILITY:
                min_viz_alpha = 0.05
                alpha = alpha * (1.0 - min_viz_alpha) + min_viz_alpha
                alpha **= 1.0
            # pt.plots.colorline(
            segment = np.vstack((pt_xys, center_xys))
            segment_list.append(segment)
            # Alpha becomes part of the colors
            color_list.append(list(color) + [alpha])
            # DO NOT USE PLOT VERY SLOW
            # ax.plot(*segment.T, color=color, alpha=alpha, lw=3)
    ax = pt.gca()
    # Plot all segments in single  line collection for speed
    # solid | dashed | dashdot | dotted
    lc = mpl.collections.LineCollection(
        segment_list, colors=color_list, linewidth=3, linestyles='solid'
    )
    ax.add_collection(lc)
    # Plot Grid Center
    num_cells = num_cols * num_rows
    grid_alpha = min(0.4, max(1 - (num_cells / 500), 0.1))
    grid_color = [0.6, 0.6, 0.6, grid_alpha]
    # print(grid_color)
    # Plot grid cetner
    ax.scatter(x_center_grid, y_center_grid, marker='.', color=grid_color, s=grid_alpha)

    ax.set_xlim(0, num_cols - 1)
    ax.set_ylim(0, num_rows - 1)
    # -----
    pt.dark_background()
    ax.grid(True, color=[0.3, 0.3, 0.3])
    ax.set_xticklabels([])
    ax.set_yticklabels([])



# TESTING FUNCS


[docs]def get_coverage_grid_gridsearch_configs():
    # varied_dict = {
    #    'pxl_per_bin': [.05, .3, 1.0],
    #    'grid_steps': [1, 3, 7],
    #    'grid_sigma': [1.0, 1.6],
    # }
    # slice_dict = {
    #    'pxl_per_bin' : slice(0, 3),
    #    'grid_steps'        : slice(0, 3),
    #    'grid_sigma'        : slice(0, 3),
    # }
    cfgdict_list, cfglbl_list = COVGRID_DEFAULT.get_gridsearch_input()
    # Make configuration for every parameter setting
    # cfgdict_list, cfglbl_list = ut.make_constrained_cfg_and_lbl_list(varied_dict, slice_dict=slice_dict)
    return cfgdict_list, cfglbl_list



[docs]def gridsearch_coverage_grid():
    """
    CommandLine:
        python -m vtool.coverage_grid --test-gridsearch_coverage_grid --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.coverage_grid import *  # NOQA
        >>> import wbia.plottool as pt
        >>> gridsearch_coverage_grid()
        >>> pt.show_if_requested()
    """
    import wbia.plottool as pt

    fname = None  # 'easy1.png'
    kpts, chipsize, weights = coverage_kpts.testdata_coverage(fname)
    if len(kpts) > 100:
        kpts = kpts[::100]
        weights = weights[::100]
    cfgdict_list, cfglbl_list = get_coverage_grid_gridsearch_configs()
    coverage_gridtup_list = [
        sparse_grid_coverage(kpts, chipsize, weights, **cfgdict)
        for cfgdict in ub.ProgIter(cfgdict_list, desc='coverage grid')
    ]

    fnum = 1
    with ub.Timer('plotting gridsearch'):
        ut.interact_gridsearch_result_images(
            show_coverage_grid,
            cfgdict_list,
            cfglbl_list,
            coverage_gridtup_list,
            fnum=fnum,
            figtitle='coverage grid',
            unpack=True,
            max_plots=25,
        )

    pt.iup()



[docs]def gridsearch_coverage_grid_mask():
    """
    CommandLine:
        python -m vtool.coverage_grid --test-gridsearch_coverage_grid_mask --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.coverage_grid import *  # NOQA
        >>> import wbia.plottool as pt
        >>> gridsearch_coverage_grid_mask()
        >>> pt.show_if_requested()
    """
    import wbia.plottool as pt

    cfgdict_list, cfglbl_list = get_coverage_grid_gridsearch_configs()
    kpts, chipsize, weights = coverage_kpts.testdata_coverage('easy1.png')
    gridmask_list = [
        255 * make_grid_coverage_mask(kpts, chipsize, weights, **cfgdict)
        for cfgdict in ub.ProgIter(cfgdict_list, desc='coverage grid')
    ]
    NORMHACK = False
    if NORMHACK:
        gridmask_list = [255 * (gridmask / gridmask.max()) for gridmask in gridmask_list]

    fnum = 1
    ut.interact_gridsearch_result_images(
        pt.imshow,
        cfgdict_list,
        cfglbl_list,
        gridmask_list,
        fnum=fnum,
        figtitle='coverage grid',
        unpack=False,
        max_plots=25,
    )

    pt.iup()

    # pt.show_if_requested()


if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.coverage_grid
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.coverage_kpts

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
from six.moves import zip, range, map, reduce  # NOQA
import numpy as np
import utool as ut
import ubelt as ub
from vtool import patch as ptool
from vtool import keypoint as ktool


# TODO: integrate more
COVKPTS_DEFAULT = ut.ParamInfoList(
    'coverage_kpts',
    [
        ut.ParamInfo('cov_agg_mode', 'max'),
        ut.ParamInfo('cov_blur_ksize', (5, 5)),
        ut.ParamInfo('cov_blur_on', True),
        ut.ParamInfo('cov_blur_sigma', 5.0),
        ut.ParamInfo('cov_remove_scale', True),
        ut.ParamInfo('cov_remove_shape', True),
        ut.ParamInfo('cov_scale_factor', 0.3),
        ut.ParamInfo('cov_size_penalty_frac', 0.1),
        ut.ParamInfo('cov_size_penalty_on', True),
        ut.ParamInfo('cov_size_penalty_power', 0.5),
    ],
)


[docs]def make_kpts_heatmask(kpts, chipsize, cmap='plasma'):
    """
    makes a heatmap overlay for keypoints

    CommandLine:
        python -m vtool.coverage_kpts make_kpts_heatmask --show

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> # xdoctest: +REQUIRES(module:wbia)
        >>> from vtool.coverage_kpts import *  # NOQA
        >>> import vtool as vt
        >>> import pyhesaff
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> (kpts, vecs) = pyhesaff.detect_feats(img_fpath)
        >>> chip = vt.imread(img_fpath)
        >>> kpts = kpts[0:100]
        >>> chipsize = chip.shape[0:2][::-1]
        >>> heatmask = make_kpts_heatmask(kpts, chipsize)
        >>> img1 = heatmask
        >>> img2 = chip
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.qtensure()
        >>> img3 = vt.overlay_alpha_images(heatmask, chip)
        >>> pt.imshow(img3)
        >>> #pt.imshow(heatmask)
        >>> #pt.draw_kpts2(kpts)
        >>> pt.show_if_requested()
    """
    # use a disk instead of a gaussian
    import skimage.morphology

    cov_scale_factor = 0.25
    radius = min(int((min(chipsize) * cov_scale_factor) // 2) - 1, 50)
    patch = skimage.morphology.disk(radius)
    mask = make_kpts_coverage_mask(
        kpts,
        chipsize,
        resize=True,
        cov_size_penalty_on=False,
        patch=patch,
        cov_scale_factor=cov_scale_factor,
        cov_blur_sigma=1.5,
        cov_blur_on=True,
    )
    import wbia.plottool as pt

    # heatmask = np.ones(tuple(chipsize) + (4,)) * pt.RED
    heatmask = pt.plt.get_cmap(cmap)(mask)
    # conver to bgr
    heatmask[:, :, 0:3] = heatmask[:, :, 0:3][:, :, ::-1]
    # apply alpha channel
    heatmask[:, :, 3] = mask * 0.5
    return heatmask



[docs]def make_heatmask(mask, cmap='plasma'):
    # import vtool as vt
    # use a disk instead of a gaussian
    import wbia.plottool as pt
    import vtool as vt

    assert len(mask.shape) == 2
    mask = vt.rectify_to_float01(mask)
    heatmask = pt.plt.get_cmap(cmap)(mask)
    # conver to bgr
    heatmask[:, :, 0:3] = heatmask[:, :, 0:3][:, :, ::-1]
    heatmask[:, :, 3] = mask
    # print('heatmask = {!r}'.format(heatmask))
    return heatmask



[docs]def make_kpts_coverage_mask(
    kpts,
    chipsize,
    weights=None,
    return_patch=False,
    patch=None,
    resize=False,
    out=None,
    cov_blur_on=True,
    cov_disk_hack=None,
    cov_blur_ksize=(17, 17),
    cov_blur_sigma=5.0,
    cov_gauss_shape=(19, 19),
    cov_gauss_sigma_frac=0.3,
    cov_scale_factor=0.2,
    cov_agg_mode='max',
    cov_remove_shape=False,
    cov_remove_scale=False,
    cov_size_penalty_on=True,
    cov_size_penalty_power=0.5,
    cov_size_penalty_frac=0.1,
):
    r"""
    Returns a intensity image denoting which pixels are covered by the input
    keypoints

    Args:
        kpts (ndarray[float32_t, ndim=2][ndims=2]):  keypoints
        chipsize (tuple): width height of the underlying image

    Returns:
        tuple (ndarray, ndarray): dstimg, patch

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> # xdoctest: +REQUIRES(module:wbia)
        >>> from vtool.coverage_kpts import *  # NOQA
        >>> import vtool as vt
        >>> import wbia.plottool as pt
        >>> import pyhesaff
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> (kpts, vecs) = pyhesaff.detect_feats(img_fpath)
        >>> kpts = kpts[::10]
        >>> chip = vt.imread(img_fpath)
        >>> chipsize = chip.shape[0:2][::-1]
        >>> # execute function
        >>> dstimg, patch = make_kpts_coverage_mask(kpts, chipsize, resize=True, return_patch=True, cov_size_penalty_on=False, cov_blur_on=False)
        >>> # show results
        >>> # xdoctest: +REQUIRES(--show)
        >>> mask = dstimg
        >>> show_coverage_map(chip, mask, patch, kpts)
        >>> pt.show_if_requested()
    """
    import cv2

    if patch is None:
        patch = get_gaussian_weight_patch(cov_gauss_shape, cov_gauss_sigma_frac)
    chipshape = chipsize[::-1]
    # Warp patches onto a scaled image
    dstimg = warp_patch_onto_kpts(
        kpts,
        patch,
        chipshape,
        weights=weights,
        out=out,
        cov_scale_factor=cov_scale_factor,
        cov_agg_mode=cov_agg_mode,
        cov_remove_shape=cov_remove_shape,
        cov_remove_scale=cov_remove_scale,
        cov_size_penalty_on=cov_size_penalty_on,
        cov_size_penalty_power=cov_size_penalty_power,
        cov_size_penalty_frac=cov_size_penalty_frac,
    )
    # Smooth weight of influence
    if cov_blur_on:
        cv2.GaussianBlur(
            dstimg,
            ksize=cov_blur_ksize,
            sigmaX=cov_blur_sigma,
            sigmaY=cov_blur_sigma,
            dst=dstimg,
            borderType=cv2.BORDER_CONSTANT,
        )
    if resize:
        # Resize to original chpsize of requested
        dsize = chipsize
        dstimg = cv2.resize(dstimg, dsize)
    if return_patch:
        return dstimg, patch
    else:
        return dstimg



[docs]def warp_patch_onto_kpts(
    kpts,
    patch,
    chipshape,
    weights=None,
    out=None,
    cov_scale_factor=0.2,
    cov_agg_mode='max',
    cov_remove_shape=False,
    cov_remove_scale=False,
    cov_size_penalty_on=True,
    cov_size_penalty_power=0.5,
    cov_size_penalty_frac=0.1,
):
    r"""
    Overlays the source image onto a destination image in each keypoint location

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints
        patch (ndarray): patch to warp (like gaussian)
        chipshape (tuple):
        weights (ndarray): score for every keypoint

    Kwargs:
        cov_scale_factor (float):

    Returns:
        ndarray: mask

    CommandLine:
        python -m vtool.coverage_kpts --test-warp_patch_onto_kpts
        python -m vtool.coverage_kpts --test-warp_patch_onto_kpts --show
        python -m vtool.coverage_kpts --test-warp_patch_onto_kpts --show --hole
        python -m vtool.coverage_kpts --test-warp_patch_onto_kpts --show --square
        python -m vtool.coverage_kpts --test-warp_patch_onto_kpts --show --square --hole

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> # xdoctest: +REQUIRES(module:wbia)
        >>> from vtool.coverage_kpts import *  # NOQA
        >>> import vtool as vt
        >>> import pyhesaff
        >>> img_fpath    = ut.grab_test_imgpath('carl.jpg')
        >>> (kpts, vecs) = pyhesaff.detect_feats(img_fpath)
        >>> kpts = kpts[::15]
        >>> chip = vt.imread(img_fpath)
        >>> chipshape = chip.shape
        >>> weights = np.ones(len(kpts))
        >>> cov_scale_factor = 1.0
        >>> srcshape = (19, 19)
        >>> radius = srcshape[0] / 2.0
        >>> sigma = 0.4 * radius
        >>> SQUARE = ub.argflag('--square')
        >>> HOLE = ub.argflag('--hole')
        >>> if SQUARE:
        >>>     patch = np.ones(srcshape)
        >>> else:
        >>>     patch = ptool.gaussian_patch(shape=srcshape, sigma=sigma) #, norm_01=False)
        >>>     patch = patch / patch.max()
        >>> if HOLE:
        >>>     patch[int(patch.shape[0] / 2), int(patch.shape[1] / 2)] = 0
        >>> # execute function
        >>> dstimg = warp_patch_onto_kpts(kpts, patch, chipshape, weights, cov_scale_factor=cov_scale_factor)
        >>> # verify results
        >>> print('dstimg stats %r' % (ut.get_stats_str(dstimg, axis=None)),)
        >>> print('patch stats %r' % (ut.get_stats_str(patch, axis=None)),)
        >>> #print(patch.sum())
        >>> assert np.all(ut.inbounds(dstimg, 0, 1, eq=True))
        >>> # show results
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> mask = dstimg
        >>> show_coverage_map(chip, mask, patch, kpts)
        >>> pt.show_if_requested()
    """
    import vtool as vt

    # if len(kpts) == 0:
    #    return None
    chip_scale_h = int(np.ceil(chipshape[0] * cov_scale_factor))
    chip_scale_w = int(np.ceil(chipshape[1] * cov_scale_factor))
    if len(kpts) == 0:
        dstimg = np.zeros((chip_scale_h, chip_scale_w))
        return dstimg
    if weights is None:
        weights = np.ones(len(kpts))
    dsize = (chip_scale_w, chip_scale_h)
    # Allocate destination image
    patch_shape = patch.shape
    # Scale keypoints into destination image
    # <HACK>
    if cov_remove_shape:
        # disregard affine information in keypoints
        # i still dont understand why we are trying this
        (patch_h, patch_w) = patch_shape
        half_width = patch_w / 2.0  # - .5
        half_height = patch_h / 2.0  # - .5
        # Center src image
        T1 = vt.translation_mat3x3(-half_width + 0.5, -half_height + 0.5)
        # Scale src to the unit circle
        if not cov_remove_scale:
            S1 = vt.scale_mat3x3(1.0 / half_width, 1.0 / half_height)
        # Transform the source image to the keypoint ellipse
        kpts_T = np.array([vt.translation_mat3x3(x, y) for (x, y) in vt.get_xys(kpts).T])
        if not cov_remove_scale:
            kpts_S = np.array(
                [vt.scale_mat3x3(np.sqrt(scale)) for scale in vt.get_scales(kpts).T]
            )
        # Adjust for the requested scale factor
        S2 = vt.scale_mat3x3(cov_scale_factor, cov_scale_factor)
        # perspective_list = [S2.dot(A).dot(S1).dot(T1) for A in invVR_aff2Ds]
        if not cov_remove_scale:
            M_list = reduce(np.matmul, (S2, kpts_T, kpts_S, S1, T1))
        else:
            M_list = reduce(np.matmul, (S2, kpts_T, T1))
    # </HACK>
    else:
        M_list = ktool.get_transforms_from_patch_image_kpts(
            kpts, patch_shape, cov_scale_factor
        )
    affmat_list = M_list[:, 0:2, :]
    weight_list = weights
    # For each keypoint warp a gaussian scaled by the feature score into the image
    warped_patch_iter = warped_patch_generator(
        patch,
        dsize,
        affmat_list,
        weight_list,
        cov_size_penalty_on=cov_size_penalty_on,
        cov_size_penalty_power=cov_size_penalty_power,
        cov_size_penalty_frac=cov_size_penalty_frac,
    )
    # Either max or sum
    if cov_agg_mode == 'max':
        dstimg = vt.iter_reduce_ufunc(np.maximum, warped_patch_iter, out=out)
    elif cov_agg_mode == 'sum':
        dstimg = vt.iter_reduce_ufunc(np.add, warped_patch_iter, out=out)
        # HACK FOR SUM: DO NOT DO THIS FOR MAX
        dstimg[dstimg > 1.0] = 1.0
    else:
        raise AssertionError('Unknown cov_agg_mode=%r' % (cov_agg_mode,))
    return dstimg



[docs]def warped_patch_generator(
    patch,
    dsize,
    affmat_list,
    weight_list,
    cov_size_penalty_on=True,
    cov_size_penalty_power=0.5,
    cov_size_penalty_frac=0.1,
):
    """
    generator that warps the patches (like gaussian) onto an image with dsize
    using constant memory.

    output must be used or copied on every iteration otherwise the next output
    will clobber the previous

    References:
        http://docs.opencv.org/modules/imgproc/doc/geometric_transformations.html#warpaffine
    """
    import cv2

    shape = dsize[::-1]
    # warpAffine is weird. If the shape of the dst is the same as src we can
    # use the dst outvar. I dont know why it needs that.  It seems that this
    # will not operate in place even if a destination array is passed in when
    # src.shape != dst.shape.
    patch_h, patch_w = patch.shape
    # If we pad the patch we can use dst
    padded_patch = np.zeros(shape, dtype=np.float32)
    # Prealloc output,
    warped = np.zeros(shape, dtype=np.float32)
    prepad_h, prepad_w = patch.shape[0:2]
    # each score is spread across its contributing pixels
    for (M, weight) in zip(affmat_list, weight_list):
        # inplace weighting of the patch
        np.multiply(patch, weight, out=padded_patch[:prepad_h, :prepad_w])
        # inplace warping of the padded_patch
        cv2.warpAffine(
            padded_patch,
            M,
            dsize,
            dst=warped,
            flags=cv2.INTER_LINEAR,
            borderMode=cv2.BORDER_CONSTANT,
            borderValue=0,
        )
        if cov_size_penalty_on:
            # TODO: size penalty should be based of splitting number of
            # bins in a keypoint over the region that it covers
            total_weight = (
                warped.sum() ** cov_size_penalty_power
            ) * cov_size_penalty_frac
            if total_weight > 1:
                # Whatever the size of the keypoint is it should
                # contribute a total of 1 score
                np.divide(warped, total_weight, out=warped)
        yield warped



[docs]def get_gaussian_weight_patch(
    gauss_shape=(19, 19), gauss_sigma_frac=0.3, gauss_norm_01=True
):
    r"""
    2d gaussian image useful for plotting

    Returns:
        ndarray: patch

    CommandLine:
        python -m vtool.coverage_kpts --test-get_gaussian_weight_patch

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.coverage_kpts import *  # NOQA
        >>> patch = get_gaussian_weight_patch()
        >>> result = str(patch)
        >>> print(result)
    """
    # Perdoch uses roughly .95 of the radius
    radius = gauss_shape[0] / 2.0
    sigma = gauss_sigma_frac * radius
    # Similar to SIFT's computeCircularGaussMask in helpers.cpp
    # uses smmWindowSize=19 in hesaff for patch size. and 1.6 for sigma
    # Create gaussian image to warp
    patch = ptool.gaussian_patch(shape=gauss_shape, sigma=sigma)
    if gauss_norm_01:
        np.divide(patch, patch.max(), out=patch)
    return patch



[docs]def get_coverage_kpts_gridsearch_configs():
    """testing function"""
    varied_dict = {
        'cov_agg_mode': ['max', 'sum'],
        # 'cov_blur_ksize'         : [(19, 19), (5, 5)],
        'cov_blur_ksize': [(5, 5)],
        'cov_blur_on': [True, False],
        'cov_blur_sigma': [5.0],
        'cov_remove_scale': [True],
        'cov_remove_shape': [False, True],
        'cov_scale_factor': [0.3],
        'cov_size_penalty_frac': [0.1],
        'cov_size_penalty_on': [True],
        'cov_size_penalty_power': [0.5],
    }
    slice_dict = {
        'cov_scale_factor': slice(0, 3),
        'cov_agg_mode': slice(0, 2),
        'cov_blur_ksize': slice(0, 2),
        # 'grid_sigma'        : slice(0, 4),
    }
    slice_dict = None
    # Make configuration for every parameter setting

    def constrain_func(cfgdict):
        if cfgdict['cov_remove_shape']:
            cfgdict['cov_remove_scale'] = False
            cfgdict['cov_size_penalty_on'] = False
        if not cfgdict['cov_size_penalty_on']:
            cfgdict['cov_size_penalty_power'] = None
            cfgdict['cov_size_penalty_frac'] = None
        if not cfgdict['cov_blur_on']:
            cfgdict['cov_blur_ksize'] = None
            cfgdict['cov_blur_sigma'] = None
        return cfgdict

    cfgdict_list, cfglbl_list = ut.make_constrained_cfg_and_lbl_list(
        varied_dict, constrain_func, slice_dict
    )
    return cfgdict_list, cfglbl_list



[docs]def gridsearch_kpts_coverage_mask():
    """
    testing function

    CommandLine:
        python -m vtool.coverage_kpts --test-gridsearch_kpts_coverage_mask --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.coverage_kpts import *  # NOQA
        >>> import wbia.plottool as pt
        >>> gridsearch_kpts_coverage_mask()
        >>> pt.show_if_requested()
    """
    import wbia.plottool as pt

    cfgdict_list, cfglbl_list = get_coverage_kpts_gridsearch_configs()
    kpts, chipsize, weights = testdata_coverage('easy1.png')
    imgmask_list = [
        255
        * make_kpts_coverage_mask(kpts, chipsize, weights, return_patch=False, **cfgdict)
        for cfgdict in ub.ProgIter(cfgdict_list, label='coverage grid')
    ]
    # NORMHACK = True
    # if NORMHACK:
    #    imgmask_list = [
    #        255 * (mask / mask.max()) for mask in imgmask_list
    #    ]
    fnum = pt.next_fnum()
    ut.interact_gridsearch_result_images(
        pt.imshow,
        cfgdict_list,
        cfglbl_list,
        imgmask_list,
        fnum=fnum,
        figtitle='coverage image',
        unpack=False,
        max_plots=25,
    )
    pt.iup()



[docs]def testdata_coverage(fname=None):
    """testing function"""
    import vtool as vt

    # build test data
    kpts, vecs = vt.demodata.get_testdata_kpts(fname, with_vecs=True)
    # HACK IN DISTINCTIVENESS
    if fname is not None:
        from wbia.algo.hots import distinctiveness_normalizer

        cachedir = ub.ensure_app_cache_dir('ibeis', 'distinctiveness_model')
        species = 'zebra_plains'
        dstcnvs_normer = distinctiveness_normalizer.DistinctivnessNormalizer(
            species, cachedir=cachedir
        )
        dstcnvs_normer.load(cachedir)
        weights = dstcnvs_normer.get_distinctiveness(vecs)
    else:
        kpts = np.vstack((kpts, [0, 0, 1, 1, 1, 0]))
        kpts = np.vstack((kpts, [0.01, 10, 1, 1, 1, 0]))
        kpts = np.vstack((kpts, [0.94, 11.5, 1, 1, 1, 0]))
        weights = np.ones(len(kpts))
    chipsize = tuple(vt.iceil(vt.get_kpts_image_extent(kpts)[2:4]).tolist())
    return kpts, chipsize, weights



[docs]def show_coverage_map(
    chip, mask, patch, kpts, fnum=None, ell_alpha=0.6, show_mask_kpts=False
):
    """testing function"""
    import wbia.plottool as pt

    if fnum is None:
        fnum = pt.next_fnum()
    pnum_ = pt.get_pnum_func(nRows=2, nCols=2)
    if patch is not None:
        pt.imshow((patch * 255).astype(np.uint8), fnum=fnum, pnum=pnum_(0), title='patch')
        pt.imshow((mask * 255).astype(np.uint8), fnum=fnum, pnum=pnum_(1), title='mask')
    else:
        pt.imshow((mask * 255).astype(np.uint8), fnum=fnum, pnum=(2, 1, 1), title='mask')
    if show_mask_kpts:
        pt.draw_kpts2(kpts, rect=True, ell_alpha=ell_alpha)
    pt.imshow(chip, fnum=fnum, pnum=pnum_(2), title='chip')
    pt.draw_kpts2(kpts, rect=True, ell_alpha=ell_alpha)
    masked_chip = (chip * mask[:, :, None]).astype(np.uint8)
    pt.imshow(masked_chip, fnum=fnum, pnum=pnum_(3), title='masked chip')

    # pt.draw_kpts2(kpts)


if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.coverage_kpts
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.demodata

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
from vtool import keypoint as ktool
import vtool.util_math as mtool
import numpy as np
import utool as ut
from vtool.util_math import TAU


DEFAULT_DTYPE = ktool.KPTS_DTYPE


[docs]def testdata_dummy_sift(nPts=10, asint=True, rng=None):
    r"""
    Makes a demodata sift descriptor that has the uint8 * 512 hack
    like hesaff returns

    Args:
        nPts (int): (default = 10)

    CommandLine:
        python -m vtool.demodata --test-testdata_dummy_sift

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.demodata import *  # NOQA
        >>> import vtool as vt
        >>> nPts = 10
        >>> rng = np.random.RandomState(0)
        >>> sift = testdata_dummy_sift(nPts, rng)
        >>> assert vt.check_sift_validity(sift), 'bad SIFT properties'
        >>> #assert np.allclose(((sift / 512) ** 2).sum(axis=1), 1, rtol=.01), 'bad SIFT property'
        >>> #assert np.all(sift / 512 < .2), 'bad SIFT property'
    """
    if rng is None:
        rng = np.random
    import vtool as vt

    sift_ = rng.rand(nPts, 128)
    # normalize
    sift_ = vt.normalize_rows(rng.rand(nPts, 128))
    # clip bin values
    sift_[sift_ > 0.2] = 0.2
    # renormalize
    sift_ = vt.normalize_rows(rng.rand(nPts, 128))
    # compress into uint8
    # sift = (sift_ * 512).round().astype(np.uint8)
    if asint:
        sift = (sift_ * 512).astype(np.uint8)
    else:
        sift = sift_
    return sift



[docs]def testdata_nonmonotonic():
    arr = np.array(
        [
            0.44603,
            0.44698,
            0.44792,
            0.44886,
            0.44979,
            0.45072,
            0.45164,
            0.45256,
            0.45347,
            0.45438,
            0.45528,
            0.45618,
            0.45707,
            0.45796,
            0.45885,
            0.45972,
            0.4606,
            0.46147,
            0.46233,
            0.46319,
            0.46404,
            0.46489,
            0.46573,
            0.46657,
            0.4674,
            0.46823,
            0.46906,
            0.46987,
            0.47069,
            0.47149,
            0.4723,
            0.47309,
            0.47388,
            0.47467,
            0.47545,
            0.47623,
            0.477,
            0.47776,
            0.47852,
            0.47928,
            0.48003,
            0.48077,
            0.48151,
            0.48224,
            0.48297,
            0.48369,
            0.48441,
            0.48512,
            0.48583,
            0.48653,
            0.48723,
            0.48792,
            0.4886,
            0.48928,
            0.48995,
            0.49062,
            0.49128,
            0.49194,
            0.49259,
            0.49324,
            0.49388,
            0.49452,
            0.49515,
            0.49577,
            0.49639,
            0.497,
            0.49761,
            0.49821,
            0.49881,
            0.4994,
            0.49999,
            0.50057,
            0.50114,
            0.50171,
            0.50227,
            0.50283,
            0.50338,
            0.50393,
            0.50447,
            0.505,
            0.50553,
            0.50606,
            0.50658,
            0.50709,
            0.5076,
            0.5081,
            0.50859,
            0.50908,
            0.50957,
            0.51005,
            0.51052,
            0.51099,
            0.51145,
            0.51191,
            0.51236,
            0.5128,
            0.51324,
            0.51368,
            0.51411,
            0.51453,
            0.51495,
            0.51536,
            0.51576,
            0.51616,
            0.51656,
            0.51695,
            0.51733,
            0.51771,
            0.51808,
            0.51845,
            0.51881,
            0.51916,
            0.51951,
            0.51985,
            0.52019,
            0.52053,
            0.52085,
            0.52117,
            0.52149,
            0.5218,
            0.5221,
            0.5224,
            0.52269,
            0.52298,
            0.52326,
            0.52354,
            0.52381,
            0.52408,
            0.52433,
            0.52459,
            0.52484,
            0.52508,
            0.52531,
            0.52555,
            0.52577,
            0.52599,
            0.52621,
            0.52641,
            0.52662,
            0.52681,
            0.52701,
            0.52719,
            0.52737,
            0.52755,
            0.52772,
            0.52788,
            0.52804,
            0.52819,
            0.52834,
            0.52848,
            0.52862,
            0.52875,
            0.52887,
            0.52899,
            0.5291,
            0.52921,
            0.52931,
            0.52941,
            0.5295,
            0.52959,
            0.52967,
            0.52974,
            0.52981,
            0.52988,
            0.52994,
            0.52999,
            0.53003,
            0.53008,
            0.53011,
            0.53014,
            0.53017,
            0.53019,
            0.5302,
            0.53021,
            0.53021,
            0.53021,
            0.5302,
            0.53019,
            0.53017,
            0.53015,
            0.53012,
            0.53008,
            0.53004,
            0.52999,
            0.52994,
            0.52988,
            0.52982,
            0.52975,
            0.52968,
            0.5296,
            0.52952,
            0.52943,
            0.52933,
            0.52923,
            0.52912,
            0.52901,
            0.52889,
            0.52877,
            0.52864,
            0.52851,
            0.52837,
            0.52823,
            0.52808,
            0.52792,
            0.52776,
            0.5276,
            0.52743,
            0.52725,
            0.52707,
            0.52688,
            0.52669,
            0.52649,
            0.52629,
            0.52608,
            0.52587,
            0.52565,
            0.52543,
            0.5252,
            0.52496,
            0.52472,
            0.52448,
            0.52423,
            0.52397,
            0.52371,
            0.52344,
            0.52317,
            0.52289,
            0.52261,
            0.52232,
            0.52203,
            0.52173,
            0.52143,
            0.52112,
            0.52081,
            0.52049,
            0.52017,
            0.51984,
            0.5195,
            0.51916,
            0.51882,
            0.51847,
            0.51811,
            0.51775,
            0.51739,
            0.51702,
            0.51664,
            0.51626,
            0.51588,
            0.51548,
            0.51509,
            0.51469,
            0.51428,
            0.51387,
            0.51345,
            0.51303,
            0.51261,
            0.51217,
            0.51174,
            0.5113,
            0.51085,
            0.5104,
            0.50994,
            0.50948,
            0.50901,
            0.50854,
            0.50807,
            0.50759,
            0.5071,
            0.50661,
            0.50611,
            0.50561,
            0.50511,
            0.5046,
            0.50408,
            0.50356,
            0.50303,
            0.5025,
            0.50197,
            0.50143,
            0.50088,
            0.50034,
            0.49978,
            0.49922,
            0.49866,
            0.49809,
            0.49752,
            0.49694,
            0.49636,
            0.49577,
            0.49518,
            0.49458,
            0.49398,
            0.49337,
            0.49276,
            0.49215,
            0.49153,
            0.4909,
            0.49027,
            0.48964,
            0.489,
            0.48836,
            0.48771,
            0.48706,
            0.48641,
            0.48574,
            0.48508,
            0.48441,
            0.48374,
            0.48306,
            0.48238,
            0.48169,
            0.481,
            0.4803,
            0.4796,
            0.4789,
            0.47819,
            0.47748,
            0.47676,
            0.47604,
            0.47531,
            0.47458,
            0.47385,
            0.47311,
            0.47237,
            0.47162,
            0.47087,
            0.47012,
            0.46936,
            0.4686,
            0.46783,
            0.46706,
            0.46629,
            0.46551,
            0.46473,
            0.46394,
            0.46315,
            0.46236,
            0.46156,
            0.46076,
            0.45996,
            0.45915,
            0.45833,
            0.45752,
            0.4567,
            0.45588,
            0.45505,
            0.45422,
            0.45338,
            0.45255,
            0.45171,
            0.45086,
            0.45001,
            0.44916,
            0.44831,
            0.44745,
            0.44659,
            0.44572,
            0.44486,
            0.44399,
            0.44311,
            0.44223,
            0.44135,
            0.44047,
            0.43958,
            0.43869,
            0.4378,
            0.43691,
            0.43601,
            0.43511,
            0.4342,
            0.4333,
            0.43239,
            0.43147,
            0.43056,
            0.42964,
            0.42872,
            0.4278,
            0.42687,
            0.42594,
            0.42501,
            0.42408,
            0.42315,
            0.42221,
            0.42127,
            0.42033,
            0.41938,
            0.41844,
            0.41749,
            0.41654,
            0.41559,
            0.41463,
            0.41368,
            0.41272,
            0.41176,
            0.4108,
            0.40984,
            0.40887,
            0.40791,
            0.40694,
            0.40597,
            0.405,
            0.40403,
            0.40306,
            0.40208,
            0.40111,
            0.40013,
            0.39915,
            0.39817,
            0.3972,
            0.39622,
            0.39524,
            0.39425,
            0.39327,
            0.39229,
            0.39131,
            0.39032,
            0.38934,
            0.38836,
            0.38737,
            0.38639,
            0.3854,
            0.38442,
            0.38344,
            0.38245,
            0.38147,
            0.38049,
            0.37951,
            0.37853,
            0.37755,
            0.37657,
            0.37559,
            0.37461,
            0.37363,
            0.37266,
            0.37168,
            0.37071,
            0.36974,
            0.36877,
            0.36781,
            0.36684,
            0.36588,
            0.36492,
            0.36396,
            0.363,
            0.36205,
            0.3611,
            0.36015,
            0.3592,
            0.35826,
            0.35732,
            0.35639,
            0.35546,
            0.35453,
            0.35361,
            0.35269,
            0.35177,
            0.35086,
            0.34995,
            0.34905,
            0.34816,
            0.34726,
            0.34638,
            0.3455,
            0.34462,
            0.34375,
            0.34289,
            0.34203,
            0.34118,
            0.34034,
            0.3395,
            0.33867,
            0.33785,
            0.33703,
            0.33623,
            0.33543,
            0.33464,
            0.33385,
            0.33308,
            0.33231,
            0.33156,
            0.33081,
            0.33008,
            0.32935,
            0.32863,
            0.32793,
            0.32723,
            0.32655,
            0.32587,
            0.32521,
            0.32456,
            0.32392,
            0.3233,
            0.32268,
            0.32208,
            0.3215,
            0.32092,
            0.32036,
            0.31982,
            0.31928,
            0.31877,
            0.31826,
            0.31777,
            0.3173,
            0.31684,
            0.3164,
            0.31598,
            0.31557,
            0.31517,
            0.3148,
            0.31444,
            0.31409,
            0.31377,
            0.31346,
            0.31317,
            0.3129,
            0.31264,
            0.31241,
            0.31219,
            0.31199,
            0.31181,
            0.31165,
            0.3115,
            0.31138,
            0.31127,
            0.31118,
            0.31112,
            0.31107,
            0.31104,
            0.31103,
            0.31104,
            0.31106,
            0.31111,
            0.31117,
            0.31125,
            0.31135,
            0.31147,
            0.31161,
            0.31176,
            0.31193,
            0.31212,
            0.31232,
            0.31254,
            0.31277,
            0.31302,
            0.31329,
            0.31357,
            0.31386,
            0.31417,
            0.31448,
            0.31481,
            0.31515,
            0.31551,
            0.31587,
            0.31624,
            0.31662,
            0.317,
            0.3174,
            0.31779,
            0.3182,
            0.3186,
            0.31901,
            0.31943,
            0.31984,
            0.32025,
            0.32066,
            0.32107,
            0.32148,
            0.32188,
            0.32228,
            0.32267,
            0.32305,
            0.32343,
            0.32379,
            0.32415,
            0.32449,
            0.32482,
            0.32514,
            0.32544,
            0.32572,
            0.32599,
            0.32624,
            0.32647,
            0.32668,
            0.32686,
            0.32703,
            0.32717,
            0.32729,
            0.32738,
            0.32745,
            0.32749,
            0.3275,
            0.32748,
            0.32743,
            0.32736,
            0.32725,
            0.32711,
            0.32694,
            0.32674,
            0.3265,
            0.32623,
            0.32593,
            0.32559,
            0.32521,
            0.3248,
            0.32436,
            0.32388,
            0.32336,
            0.32281,
            0.32222,
            0.32159,
            0.32093,
            0.32023,
            0.31949,
            0.31872,
            0.31791,
            0.31706,
            0.31618,
            0.31526,
            0.3143,
            0.31331,
            0.31229,
            0.31123,
            0.31013,
            0.309,
            0.30784,
            0.30664,
            0.30541,
            0.30415,
            0.30285,
            0.30153,
            0.30017,
            0.29878,
            0.29736,
            0.29591,
            0.29444,
            0.29293,
            0.2914,
            0.28984,
            0.28825,
            0.28664,
            0.285,
            0.28334,
            0.28165,
            0.27994,
            0.27821,
            0.27646,
            0.27468,
            0.27289,
            0.27107,
            0.26924,
            0.26739,
            0.26552,
            0.26363,
            0.26172,
            0.25981,
            0.25787,
            0.25592,
            0.25396,
            0.25198,
            0.25,
            0.248,
            0.24599,
            0.24397,
            0.24194,
            0.2399,
            0.23785,
            0.2358,
            0.23373,
            0.23167,
            0.22959,
            0.22751,
            0.22543,
            0.22334,
            0.22124,
            0.21915,
            0.21705,
            0.21495,
            0.21285,
            0.21075,
            0.20865,
            0.20654,
            0.20444,
            0.20234,
            0.20024,
            0.19815,
            0.19605,
            0.19396,
            0.19188,
            0.18979,
            0.18771,
            0.18564,
            0.18357,
            0.18151,
            0.17945,
            0.1774,
            0.17536,
            0.17332,
            0.17129,
            0.16927,
            0.16725,
            0.16525,
            0.16325,
            0.16126,
            0.15928,
            0.15732,
            0.15536,
            0.15341,
            0.15147,
            0.14954,
            0.14763,
            0.14572,
            0.14383,
            0.14194,
            0.14007,
            0.13821,
            0.13637,
            0.13453,
            0.13271,
            0.1309,
            0.12911,
            0.12732,
            0.12555,
            0.12379,
            0.12205,
            0.12032,
            0.1186,
            0.1169,
            0.11521,
            0.11354,
            0.11188,
            0.11023,
            0.1086,
            0.10698,
            0.10537,
            0.10378,
            0.10221,
            0.10065,
            0.0991,
            0.09757,
            0.09605,
            0.09454,
            0.09305,
            0.09158,
            0.09012,
            0.08867,
            0.08724,
            0.08583,
            0.08442,
            0.08304,
            0.08166,
            0.0803,
            0.07896,
            0.07763,
            0.07631,
            0.07501,
            0.07372,
            0.07245,
            0.07119,
            0.06995,
            0.06872,
            0.0675,
            0.06629,
            0.06511,
            0.06393,
            0.06277,
            0.06162,
            0.06048,
            0.05936,
            0.05825,
            0.05716,
            0.05608,
            0.05501,
            0.05395,
            0.05291,
            0.05188,
            0.05086,
            0.04985,
            0.04886,
            0.04788,
            0.04692,
            0.04596,
            0.04502,
            0.04409,
            0.04317,
            0.04226,
            0.04137,
            0.04049,
            0.03962,
            0.03876,
            0.03791,
            0.03707,
            0.03625,
            0.03544,
            0.03463,
            0.03384,
            0.03306,
            0.0323,
            0.03154,
            0.03079,
            0.03006,
            0.02933,
            0.02862,
            0.02791,
            0.02722,
            0.02654,
            0.02587,
            0.02521,
            0.02456,
            0.02392,
            0.02329,
            0.02267,
            0.02206,
            0.02146,
            0.02087,
            0.0203,
            0.01973,
            0.01917,
            0.01862,
            0.01808,
            0.01755,
            0.01704,
            0.01653,
            0.01603,
            0.01554,
            0.01506,
            0.01459,
            0.01413,
            0.01368,
            0.01324,
            0.01281,
            0.01239,
            0.01198,
            0.01158,
            0.01119,
            0.0108,
            0.01043,
            0.01006,
            0.00971,
            0.00936,
            0.00902,
            0.00869,
            0.00837,
            0.00806,
            0.00776,
            0.00746,
            0.00718,
            0.0069,
            0.00663,
            0.00637,
            0.00612,
            0.00587,
            0.00563,
            0.0054,
            0.00518,
            0.00496,
            0.00475,
            0.00455,
            0.00436,
            0.00417,
            0.00399,
            0.00381,
            0.00365,
            0.00348,
            0.00333,
            0.00318,
            0.00303,
            0.00289,
            0.00276,
            0.00263,
            0.00251,
            0.00239,
            0.00228,
            0.00217,
            0.00207,
            0.00197,
            0.00187,
            0.00178,
            0.00169,
            0.00161,
            0.00153,
            0.00145,
            0.00138,
            0.00131,
            0.00124,
            0.00118,
            0.00112,
            0.00106,
            0.00101,
            0.00096,
            0.00091,
            0.00086,
            0.00081,
            0.00077,
            0.00073,
            0.00069,
            0.00066,
            0.00062,
            0.00059,
            0.00056,
            0.00053,
            0.0005,
            0.00047,
            0.00044,
            0.00042,
            0.0004,
            0.00038,
            0.00036,
            0.00034,
            0.00032,
            0.0003,
            0.00028,
            0.00027,
            0.00025,
            0.00024,
            0.00022,
            0.00021,
            0.0002,
            0.00019,
            0.00018,
            0.00017,
            0.00016,
            0.00015,
            0.00014,
            0.00013,
            0.00013,
            0.00012,
            0.00011,
            0.00011,
            0.0001,
            0.00009,
            0.00009,
            0.00008,
            0.00008,
            0.00007,
            0.00007,
            0.00007,
            0.00006,
            0.00006,
            0.00005,
            0.00005,
            0.00005,
            0.00005,
            0.00004,
            0.00004,
            0.00004,
            0.00004,
            0.00003,
            0.00003,
            0.00003,
            0.00003,
            0.00003,
            0.00002,
            0.00002,
            0.00002,
            0.00002,
            0.00002,
            0.00002,
            0.00002,
            0.00002,
            0.00002,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.00001,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
            0.0,
        ],
        dtype=np.float64,
    )
    return arr



[docs]def testdata_binary_scores():
    X = np.array(
        [
            -0.05,
            -0.8,
            -1.72,
            -1.28,
            -0.24,
            -1.55,
            22.29,
            -0.34,
            10.51,
            -0.66,
            -0.43,
            22.43,
            -1.54,
            18.6,
            -1.35,
            -1.12,
            -0.08,
            12.99,
            7.53,
            -1.62,
            -1.85,
            -0.68,
            -1.44,
            -1.88,
            8.46,
            -0.89,
            -1.82,
            10.18,
            5.68,
            -1.32,
            -1.54,
            -1.95,
            -2.24,
            7.28,
            5.14,
            -0.21,
            -0.65,
            26.9,
            -0.71,
            6.81,
            7.25,
            -0.43,
            -1.65,
            -2.08,
            8.15,
            -1.12,
            -1.43,
            4.51,
            2.1,
            -1.14,
            -2.48,
            -0.82,
            -1.47,
            10.5,
            4.22,
            -0.0,
            -1.12,
            -1.42,
            1.61,
            -1.02,
            -1.73,
            -2.75,
            22.91,
            -1.49,
            12.39,
            9.82,
            -1.45,
            -0.34,
            20.81,
            14.11,
            -0.21,
            16.02,
            13.47,
            -1.6,
            -1.58,
            11.94,
            9.64,
            4.08,
            13.17,
            18.73,
            -1.19,
            21.58,
            11.53,
            0.73,
            -1.21,
            2.04,
            7.18,
            4.09,
            3.43,
            16.15,
            3.75,
            7.15,
            -1.83,
            14.03,
            -1.55,
            14.13,
            -1.12,
            -0.29,
            -0.29,
            -1.21,
            -1.1,
            6.65,
            -1.48,
            -1.31,
            -1.54,
            12.46,
            5.83,
            -0.66,
            0.23,
            -1.97,
            12.18,
            10.21,
            -0.08,
            -1.2,
            8.09,
            6.77,
            -1.64,
            15.94,
            -0.17,
            -0.21,
            17.19,
            10.85,
            -1.08,
            -0.07,
            0.1,
            13.06,
            -1.42,
            -1.71,
            2.79,
            25.17,
            2.82,
            -0.45,
            -1.05,
            -0.94,
            -1.85,
            -0.74,
            -1.54,
            14.33,
            -0.27,
            -1.01,
            -0.7,
            -1.6,
            14.79,
            6.4,
            -1.1,
            -0.54,
            5.37,
            -1.81,
            9.75,
            -1.57,
            16.28,
            -1.33,
            10.01,
            -0.51,
            18.75,
            1.3,
            -1.79,
            -1.37,
            16.25,
            -0.66,
            -1.37,
            14.75,
            -1.33,
            20.88,
            -1.6,
            -0.85,
            1.6,
            -1.59,
            -1.38,
            16.58,
            1.78,
            23.05,
            -1.25,
            7.52,
            8.59,
            13.74,
            -1.59,
            20.26,
            -1.54,
            3.15,
            -0.99,
            -0.55,
            9.02,
            -1.15,
            -1.41,
            19.43,
            3.06,
            -2.26,
            13.19,
            10.67,
            5.86,
            -0.48,
            -0.81,
            9.91,
            -1.59,
            -0.04,
            -0.2,
            -0.13,
            10.95,
            -1.81,
            -1.29,
            2.02,
            -1.29,
            16.67,
            -1.38,
            12.08,
            -1.99,
            8.62,
            13.3,
            9.94,
            8.75,
            -1.57,
            -0.95,
            7.6,
            2.43,
            21.23,
            15.17,
            9.86,
            11.96,
            7.91,
            -1.44,
            -1.5,
            11.75,
            -0.57,
            9.31,
            10.11,
            -1.58,
            -1.29,
            -1.25,
            -1.57,
            4.35,
            -1.88,
            -1.15,
            -0.88,
            2.27,
            -1.54,
            24.19,
            21.29,
            -1.46,
            -0.78,
            -1.54,
            3.92,
            6.89,
            -1.31,
            -1.49,
            -1.3,
            -1.64,
            1.19,
            0.78,
            4.9,
            -1.49,
            4.8,
            -1.5,
            7.75,
            -1.87,
            -1.32,
            -2.06,
            9.28,
            -1.26,
            5.83,
            -0.06,
            1.47,
            9.27,
            6.61,
            -2.19,
            13.11,
            -0.97,
            8.61,
            -1.76,
            9.85,
            -0.01,
            13.7,
            5.59,
            -0.76,
            5.78,
            8.95,
            -0.19,
            -1.49,
            0.51,
            4.7,
            -1.8,
            -1.44,
            -2.02,
            -1.14,
            11.98,
            -0.06,
            -1.79,
            10.33,
            7.1,
            -0.38,
            4.95,
            8.82,
            3.3,
            5.91,
            31.71,
            -1.93,
            14.18,
            -0.26,
            -0.75,
            14.48,
            -2.09,
            7.44,
            8.61,
            -1.67,
            -0.68,
            6.87,
            -0.4,
            16.32,
            -1.82,
            -0.45,
            13.61,
            -1.34,
            -1.44,
            20.39,
            13.64,
            9.43,
            -1.77,
            -1.0,
            -1.08,
            -1.94,
            -1.04,
            -0.4,
            4.91,
            -1.85,
            -1.21,
            -1.14,
            6.23,
            -1.53,
            -1.06,
            -0.81,
            -1.42,
            -2.02,
            -1.47,
            3.71,
            -1.53,
            -1.46,
            8.76,
            -1.43,
            12.19,
            4.77,
            -1.26,
            -1.57,
            -1.46,
            9.62,
            -1.95,
            -0.61,
            3.2,
            -1.46,
            -1.49,
            19.8,
            -0.72,
            17.92,
            -1.26,
            13.12,
            -1.76,
            22.34,
            -1.6,
            12.59,
            -0.51,
            -0.43,
            1.08,
            -1.25,
            -1.33,
            -1.0,
            -1.29,
            12.96,
            19.53,
            -1.2,
            6.56,
            -1.22,
            -0.68,
            10.08,
            -0.25,
            -1.29,
            8.49,
            -0.05,
            -1.84,
            -1.63,
            -1.8,
            13.08,
            2.83,
            -1.0,
            -0.43,
            -1.55,
            1.88,
            10.32,
            -2.19,
            6.64,
            12.42,
            -1.21,
            -1.57,
            -0.94,
            -0.47,
            -1.48,
            -1.5,
            12.36,
            -1.22,
            18.49,
            -0.89,
            -1.28,
            -1.4,
            16.91,
            -0.82,
            -0.1,
            -2.05,
            12.52,
            -0.98,
            18.3,
            12.99,
            12.65,
            -1.25,
            -1.87,
            23.33,
            -1.64,
            -1.44,
            5.22,
            -1.03,
            -1.42,
            -1.63,
            18.49,
            -0.78,
            7.55,
            8.72,
            0.46,
            -1.61,
            -1.28,
            10.0,
            -0.56,
            0.52,
            -0.25,
            7.96,
            1.43,
            -0.03,
            -1.46,
            0.94,
            10.45,
            15.75,
            -0.76,
            0.4,
            -1.85,
            -1.19,
            14.8,
            12.65,
            18.73,
            12.46,
            13.44,
            -1.24,
            -0.68,
            -0.83,
            8.15,
            -1.69,
            -1.5,
            -0.17,
            -1.33,
            13.43,
            -1.7,
            4.72,
            -1.52,
            12.0,
            14.53,
            -1.6,
            -1.83,
            16.14,
            -2.14,
            -0.95,
            4.56,
            5.76,
            5.09,
            1.7,
            -0.56,
            -0.0,
            -1.04,
            -2.07,
            16.05,
            9.52,
            -1.89,
            10.01,
            31.42,
            -1.42,
            16.92,
            -1.45,
            -1.85,
            11.47,
            -1.58,
            19.57,
            -1.83,
            -1.75,
            -1.6,
            -1.4,
            -0.97,
            -0.88,
            -1.74,
            -2.09,
            -1.45,
            -1.35,
            13.14,
            15.19,
            17.91,
            -1.37,
            6.27,
            -1.85,
            -1.62,
            4.28,
            -0.26,
            20.05,
            -0.78,
            6.25,
            12.72,
            16.04,
            -1.26,
            0.65,
            7.44,
            7.14,
            -1.52,
            4.19,
            -1.95,
            -0.31,
            9.58,
            -1.48,
            -1.4,
            -1.79,
            -1.49,
            -2.08,
            22.43,
            9.33,
            32.83,
            -1.89,
            -2.15,
            -1.77,
            14.75,
            -1.1,
            -1.44,
            -0.78,
            -0.77,
            8.04,
            -0.69,
            2.9,
            19.8,
            -1.37,
            7.33,
            -1.48,
            1.03,
            -1.04,
            11.85,
            -1.35,
            -0.07,
            6.12,
            14.99,
            7.54,
            24.72,
            -1.38,
            -1.32,
            -2.01,
            -1.36,
            -1.64,
            4.92,
            -1.56,
            15.51,
            -0.67,
            -2.2,
            3.09,
            4.27,
            -2.87,
            -0.85,
            -1.69,
            5.54,
            -1.77,
            -0.94,
            -0.13,
            -1.85,
            7.27,
            1.91,
            9.77,
            -1.02,
            -0.59,
            2.12,
            -1.22,
            19.0,
            -0.81,
            23.12,
            5.38,
            -0.62,
            -1.47,
            0.29,
            -0.11,
            9.07,
            10.69,
            16.34,
            8.59,
            -0.73,
            11.16,
            9.11,
            2.13,
            5.94,
            -1.96,
            -0.52,
            9.3,
            -0.83,
            -1.09,
            -0.51,
            -1.34,
            -0.87,
            -0.83,
            -1.11,
            0.16,
            8.94,
            -1.49,
            -0.44,
            5.06,
            -1.5,
            21.96,
            26.02,
            -1.39,
            9.87,
            14.9,
            -0.01,
            16.82,
            5.04,
            -0.07,
            -0.92,
            9.7,
            6.32,
            8.51,
            7.53,
            -2.1,
            3.06,
            -1.3,
            -1.46,
            -0.85,
            2.3,
            -1.7,
            -1.26,
            -1.45,
            -1.35,
            -0.51,
            18.27,
            16.3,
            10.82,
            -1.76,
            6.93,
            16.41,
            -1.03,
            13.83,
            -0.82,
            9.71,
            -0.87,
            -1.59,
            16.79,
            8.82,
            -1.5,
            -0.02,
            4.78,
            22.62,
            18.9,
            12.45,
            -0.18,
            -1.13,
            -1.45,
            -1.3,
            -0.18,
            -0.55,
            14.27,
            2.1,
            18.28,
            -1.33,
            14.01,
            -1.06,
            6.18,
            2.17,
            -1.27,
            -1.51,
            -1.3,
            -0.22,
            -1.3,
            -3.5,
            -1.53,
            -1.06,
            -1.01,
            -1.26,
            24.23,
            -1.01,
            -0.03,
            20.2,
            9.42,
            -1.49,
            -1.04,
            -1.27,
            -1.43,
            7.83,
            -1.28,
            9.11,
            -1.03,
            -1.31,
            -1.56,
            7.01,
            -1.39,
            16.0,
            -1.34,
            10.16,
            -1.48,
            -1.79,
            -0.25,
            29.59,
            11.54,
            -1.37,
            -1.13,
            11.38,
            0.28,
            -0.0,
            -1.39,
            13.71,
            2.04,
            -0.0,
            12.9,
            5.83,
            7.79,
            -1.73,
            3.3,
            -1.96,
            15.6,
            6.54,
            -0.88,
            -1.08,
            -1.0,
            -1.56,
            -1.71,
            -0.47,
            -1.3,
            8.45,
            6.28,
            -0.23,
            -1.6,
            -1.68,
            9.14,
            -1.26,
            -0.33,
            -0.51,
            -1.15,
            0.48,
            -1.52,
            -1.29,
            4.58,
            -0.32,
            9.38,
            17.05,
            -0.85,
            -1.48,
            11.63,
            -0.77,
            -1.21,
            10.93,
            1.94,
            6.21,
            -1.46,
            6.18,
            -1.34,
            -1.73,
            -1.47,
            2.76,
            1.75,
            -1.39,
            18.73,
            14.11,
            -1.55,
            8.99,
            -1.33,
            17.84,
            21.61,
            5.61,
            2.7,
            -1.69,
            -0.47,
            -1.29,
            -1.39,
            -1.7,
            17.97,
            15.13,
            -1.24,
            -1.86,
            9.04,
            -1.3,
            -1.74,
            10.11,
            9.74,
            17.0,
            -0.87,
            -1.47,
            5.13,
            -2.11,
            -1.44,
            25.61,
            4.89,
            23.65,
            -2.02,
            19.82,
            -0.67,
            -1.62,
            -1.61,
            -1.5,
            -1.24,
            7.42,
            0.28,
            10.28,
            -0.25,
            9.58,
            -1.46,
            14.88,
            6.77,
            10.46,
            -0.97,
            3.78,
            -2.16,
            -1.36,
            -1.09,
            -0.91,
            10.72,
            7.52,
            -0.42,
            -1.47,
            -0.37,
            -0.24,
            -0.9,
            4.37,
            -1.54,
            -1.73,
            -1.4,
            -1.39,
            -1.22,
            -0.89,
            5.41,
            3.3,
            -1.82,
            -2.14,
            2.87,
            -1.15,
            2.14,
            22.91,
            -0.67,
            14.13,
            6.13,
            -1.3,
            -1.95,
            22.75,
            -1.86,
            2.68,
            4.08,
            3.98,
            -1.54,
            -1.33,
            1.09,
            6.43,
            -1.39,
            13.9,
            -1.07,
            -1.21,
            -1.23,
            10.21,
            17.93,
            10.32,
            7.55,
            -1.19,
            -1.25,
            -1.13,
            -0.32,
            -0.27,
            11.17,
            -1.05,
            18.13,
            6.5,
            -1.2,
            11.85,
            3.1,
            9.53,
            -0.82,
            -1.15,
            -1.69,
            -1.8,
            -0.39,
            17.06,
            10.68,
            -1.58,
            16.91,
            -1.71,
            -1.53,
            -2.23,
            13.12,
            16.15,
            6.93,
            -1.39,
            -1.43,
            -1.71,
            -1.91,
            -0.89,
            12.52,
            -1.21,
            -1.12,
            13.82,
            -0.29,
            -1.63,
            -1.27,
            -0.03,
            -0.7,
            -1.27,
            19.99,
            -1.58,
            14.51,
            11.71,
            3.5,
            -0.78,
            5.88,
            -1.03,
            -0.1,
            -1.13,
            -1.97,
            -1.08,
            -0.94,
            2.83,
            18.25,
            -0.6,
            9.86,
            -1.52,
            -0.46,
            -0.69,
            -1.54,
            -0.66,
            -1.1,
            -0.16,
            -1.61,
            -0.35,
            -0.01,
            12.36,
            -0.08,
            -0.84,
            -1.33,
            -1.8,
            6.03,
            11.75,
            -1.53,
            26.08,
            -0.5,
            -1.09,
            -1.59,
            -1.9,
            2.86,
            -1.68,
            -2.12,
            2.59,
            3.59,
            -1.94,
            10.42,
            -1.56,
            16.5,
            -1.97,
            5.32,
            5.76,
            10.35,
            3.36,
            -1.35,
            5.22,
            11.72,
            11.98,
            13.14,
            -0.63,
            -1.33,
            -1.45,
            18.79,
            2.83,
            -0.6,
            5.76,
            -0.79,
            13.99,
            9.82,
            30.6,
            -1.13,
            -2.05,
            21.3,
            -1.87,
            17.61,
            -1.25,
            8.64,
            -2.06,
            4.48,
            19.48,
            -0.64,
            15.85,
            4.54,
            -1.57,
            -1.28,
            12.3,
            -1.39,
            -0.04,
            12.81,
            -0.09,
            4.83,
            6.42,
            4.26,
            7.65,
            -0.43,
            -0.23,
            -1.98,
        ],
        dtype=np.float,
    )

    y = np.array(
        [
            1,
            1,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            1,
            1,
            1,
            0,
            1,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            1,
            1,
            1,
            1,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            0,
            1,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            0,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            1,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            1,
            0,
            1,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            0,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            1,
            1,
            1,
            1,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            1,
            1,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            1,
            0,
            0,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            1,
            1,
            0,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            0,
            1,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            1,
            1,
            1,
            1,
            1,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            0,
            0,
            1,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            0,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            0,
            0,
            0,
            1,
            1,
            1,
            0,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            1,
            1,
            1,
            1,
            0,
            1,
            0,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            1,
            0,
            1,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            1,
            0,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            1,
            1,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            0,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            0,
            0,
            1,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            0,
            1,
            1,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            0,
            1,
            0,
            1,
            1,
            1,
            0,
            0,
            0,
            0,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            0,
            1,
            1,
            1,
            0,
            0,
            0,
            1,
            1,
            1,
            1,
            1,
            0,
            1,
            1,
            0,
            0,
            1,
            1,
            0,
            0,
            1,
            0,
            1,
            0,
            0,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            0,
            1,
            1,
            0,
            1,
            1,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            1,
            1,
            1,
            0,
            0,
            1,
            0,
            0,
            1,
            1,
            1,
            0,
            1,
            1,
            0,
            0,
            1,
            0,
            1,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            0,
            0,
            0,
            0,
            1,
            1,
            1,
            0,
            0,
            1,
            0,
            1,
            0,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            1,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            1,
            1,
            0,
            1,
            0,
            0,
            0,
            0,
            0,
            0,
            0,
            1,
            1,
            1,
        ],
        dtype=np.bool_,
    )
    return X, y



[docs]def dummy_seed(seed=None):
    if seed is not None:
        np.random.seed(seed)



[docs]def get_dummy_xy(seed=0):
    rng = np.random.RandomState(seed)
    xy = rng.rand(2, 100).astype(np.float64)
    return xy



[docs]def get_dummy_kpts_pair(wh_stride=(30, 30), wh_num=None):
    _kw0 = dict(wh_stride=wh_stride, dtype=np.float64, wh_num=wh_num)
    _kw1 = dict(seed=12, damping=1.2, **_kw0)
    _kw2 = dict(seed=24, damping=1.6, **_kw0)
    kpts1 = perterbed_grid_kpts(**_kw1)
    kpts2 = perterbed_grid_kpts(**_kw2)
    return kpts1, kpts2



[docs]def get_dummy_dpts(num, dtype=np.uint8):
    """
    Random SIFTish keypoints
    """
    from vtool import linalg as ltool

    dpts_ = np.random.rand(num, 128).astype(np.float64)
    dpts_norm = ltool.normalize_rows(dpts_)
    # do SIFT normalization
    dpts_norm[dpts_norm > 0.2] = 0.2
    dpts = (ltool.normalize_rows(dpts_norm) * 255).astype(np.uint8)
    return dpts



[docs]def get_dummy_kpts(num=1, dtype=DEFAULT_DTYPE):
    """
    Some testing data

    Args:
        num (int): number of times to duplicate
        dtype (type):

    Returns:
        ndarray[float32_t, ndim=2][ndims=2]: kpts -  keypoints

    CommandLine:
        xdoctest -m ~/code/vtool/vtool/demodata.py get_dummy_kpts

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.demodata import *  # NOQA
        >>> num = 1
        >>> dtype = ktool.KPTS_DTYPE
        >>> kpts = get_dummy_kpts(num, dtype)
        >>> import ubelt as ub
        >>> result = ub.repr2(kpts, precision=2, with_dtype=False)
        >>> print(result)  # xdoctest: +IGNORE_WANT
        np.array([[20.  , 25.  ,  5.22, -5.11, 24.15,  0.  ],
                  [29.  , 25.  ,  2.36, -5.11, 24.15,  0.  ],
                  [30.  , 30.  , 12.22, 12.02, 10.53,  0.  ],
                  [31.  , 29.  , 13.36, 17.63, 14.1 ,  0.  ],
                  [32.  , 31.  , 16.05,  3.41, 11.74,  0.  ]])
    """
    kpts = np.array(
        [
            [20, 25, 5.21657705, -5.11095951, 24.1498699, 0],
            [29, 25, 2.35508823, -5.11095952, 24.1498692, 0],
            [30, 30, 12.2165705, 12.01909553, 10.5286992, 0],
            [31, 29, 13.3555705, 17.63429554, 14.1040992, 0],
            [32, 31, 16.0527005, 3.407312351, 11.7353722, 0],
        ],
        dtype=dtype,
    )
    kpts = np.vstack([kpts] * num)
    return kpts



[docs]def dummy_img(w, h, intensity=200):
    """Creates a demodata test image"""
    img = np.zeros((int(h), int(w)), dtype=np.uint8) + intensity
    return img



[docs]def get_kpts_dummy_img(kpts, sf=1.0, intensity=200):
    r"""
    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints
        sf (float):

    Returns:
        tuple: img

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.demodata import *  # NOQA
        >>> kpts = get_dummy_kpts()
        >>> sf = 1.0
        >>> img =  get_kpts_dummy_img(kpts, sf, 10)
    """
    (x1, x2, y1, y2) = ktool.get_kpts_image_extent(kpts)
    w = x2 - x1
    h = y2 - y1
    img_w = w * sf
    img_h = h * sf
    img = dummy_img(img_w, img_h, intensity=intensity)
    return img



[docs]def get_dummy_invV_mats(dtype=DEFAULT_DTYPE):
    invV_mats = np.array(
        (
            (
                (1.0, 0.0),
                (0.0, 1.0),
            ),
            (
                (0.5, 0.0),
                (0.0, 2.0),
            ),
            (
                (2.5, 0.0),
                (0.5, 2.0),
            ),
            (
                (1.0, 0.0),
                (0.5, 1.0),
            ),
        ),
        dtype=np.float32,
    )
    return invV_mats



[docs]def get_dummy_matching_kpts(dtype=DEFAULT_DTYPE):
    kpts1 = np.array(
        [
            [
                3.28846716e02,
                1.21753590e02,
                1.25637716e01,
                -1.18816503e01,
                1.00417606e01,
                1.14933074e-02,
            ],
            [
                3.01069363e02,
                1.31472857e02,
                1.29744163e01,
                -1.26813604e01,
                1.23529540e01,
                2.56660535e-01,
            ],
            [
                4.08240651e02,
                1.86241170e02,
                1.68589858e01,
                -1.33149406e01,
                1.42353870e01,
                1.20307208e-02,
            ],
            [
                3.88036559e02,
                3.76789856e02,
                1.47105962e01,
                -8.80294520e00,
                1.20673321e01,
                6.02803372e00,
            ],
            [
                2.91987002e02,
                1.56273941e02,
                1.59259660e01,
                -7.87242786e00,
                2.02183781e01,
                1.82204839e-01,
            ],
            [
                2.76012028e02,
                3.58504941e02,
                1.55394668e01,
                -1.52683674e00,
                2.38340761e01,
                6.25445998e00,
            ],
            [
                3.90943404e02,
                3.44728235e02,
                2.09021796e01,
                -1.29564521e01,
                5.58724982e00,
                6.08949162e00,
            ],
            [
                3.13005196e02,
                3.63265206e02,
                9.32637456e00,
                -1.18802434e01,
                2.15849429e01,
                9.10939207e-02,
            ],
            [
                3.49344296e02,
                4.47038587e02,
                1.92400430e01,
                -8.61497903e00,
                1.94933361e01,
                5.97432787e00,
            ],
            [
                4.12149038e02,
                3.85985588e02,
                3.25077165e01,
                -1.86535559e01,
                7.91420083e00,
                6.23798141e00,
            ],
            [
                3.76955263e02,
                3.62479481e02,
                2.50461522e01,
                -6.14592975e00,
                1.45263025e01,
                2.53605042e-01,
            ],
            [
                3.86279299e02,
                3.98880867e02,
                3.92990884e01,
                -1.95396603e01,
                1.51900915e01,
                2.34707827e-01,
            ],
            [
                2.72267165e02,
                3.39945945e02,
                1.80826449e01,
                5.12738475e00,
                5.43937103e01,
                6.00411182e-01,
            ],
        ],
        dtype=dtype,
    )
    ##
    kpts2 = np.array(
        [
            [
                3.09621904e02,
                1.01906467e02,
                1.01749649e01,
                -8.13185135e00,
                9.76679199e00,
                5.98161838e00,
            ],
            [
                2.95794687e02,
                1.32017193e02,
                1.31069994e01,
                -1.24562360e01,
                1.12054328e01,
                2.65517495e-01,
            ],
            [
                3.78841354e02,
                2.90189530e02,
                1.65034851e01,
                -8.23787708e00,
                1.04872841e01,
                5.52809448e-01,
            ],
            [
                3.54223322e02,
                3.56999688e02,
                1.56782369e01,
                -9.34924382e00,
                1.39873022e01,
                1.82464324e-01,
            ],
            [
                3.08208701e02,
                1.10979910e02,
                1.23573375e01,
                -1.32017287e01,
                1.81341743e01,
                6.18054641e00,
            ],
            [
                2.72120364e02,
                3.06051898e02,
                1.41604565e01,
                -6.41663265e-01,
                2.40546104e01,
                9.96961592e-02,
            ],
            [
                3.99782152e02,
                3.84726911e02,
                2.54674401e01,
                -1.13622177e01,
                1.52564237e01,
                2.82467605e-01,
            ],
            [
                2.73039551e02,
                4.09726917e02,
                7.87345363e00,
                -1.11725136e01,
                2.50426481e01,
                6.34441839e-01,
            ],
            [
                3.49597555e02,
                4.07510942e02,
                2.37571881e01,
                -7.80666851e00,
                1.35347776e01,
                5.83382941e00,
            ],
            [
                4.06788317e02,
                3.33934196e02,
                3.04510906e01,
                -1.78787314e01,
                1.28190063e01,
                1.59551101e-01,
            ],
            [
                3.55198510e02,
                3.52797004e02,
                2.31707674e01,
                -5.17600302e00,
                2.02805843e01,
                8.69594936e-02,
            ],
            [
                3.81289714e02,
                4.07277352e02,
                3.63608634e01,
                -2.03970279e01,
                1.69257319e01,
                7.12531509e-03,
            ],
            [
                2.66126484e02,
                4.21403317e02,
                2.23173801e01,
                6.71736273e00,
                5.26069906e01,
                5.96099364e00,
            ],
        ],
        dtype=dtype,
    )
    ##
    fm = np.array(
        [
            [0, 0],
            [1, 1],
            [2, 2],
            [3, 3],
            [4, 4],
            [5, 5],
            [6, 6],
            [7, 7],
            [8, 8],
            [9, 9],
            [10, 10],
            [11, 11],
            [12, 12],
        ],
        dtype=np.int32,
    )
    return kpts1, kpts2, fm



[docs]def make_dummy_fm(nKpts):
    fx1_m = np.arange(nKpts)
    fx2_m = np.arange(nKpts)
    fm = np.vstack((fx1_m, fx2_m)).T
    return fm



[docs]def force_kpts_feasibility(kpts, xys_nonneg=False):
    # Fix locations to be above 0
    if xys_nonneg:
        kpts[:, ktool.XDIM] = np.abs(kpts[:, ktool.XDIM])
        kpts[:, ktool.XDIM] = np.abs(kpts[:, ktool.XDIM])
    # Fix shape to be pos-semidef
    kpts[:, ktool.SCAX_DIM] = np.abs(kpts[:, ktool.SCAX_DIM])
    kpts[:, ktool.SCAY_DIM] = np.abs(kpts[:, ktool.SCAY_DIM])
    # Fix oris between 0 and tau
    kpts[:, ktool.ORI_DIM] = kpts[:, ktool.ORI_DIM] % TAU
    return kpts



[docs]def perterbed_grid_kpts(*args, **kwargs):
    grid_kpts = ktool.get_grid_kpts(*args, **kwargs)
    perterb_kwargs = dict(xy_std=(5, 5), invV_std=(3, 5, 3), ori_std=0.25)
    perterb_kwargs.update(kwargs)
    return perterb_kpts(grid_kpts, **perterb_kwargs)



[docs]def perterb_kpts(
    kpts, xy_std=None, invV_std=None, ori_std=None, damping=None, seed=None, **kwargs
):
    """Adds normally distributed pertibations to keypoints"""
    # TODO: Move to ktool
    # Get standard deviations of pertibations
    if xy_std is None:
        xy_std = ktool.get_xys(kpts).std(1) + mtool.eps
    if invV_std is None:
        invV_std = ktool.get_invVs(kpts).std(1) + mtool.eps
    if ori_std is None:
        ori_std = ktool.get_oris(kpts).std() + mtool.eps
    xy_std = np.array(xy_std, dtype=ktool.KPTS_DTYPE)
    invV_std = np.array(invV_std, dtype=ktool.KPTS_DTYPE)
    if damping is not None:
        xy_std /= damping
        invV_std /= damping
        ori_std /= damping
    if seed is not None:
        np.random.seed(seed)
    # Create normally distributed pertibations
    xy_aug = np.random.normal(0, scale=xy_std, size=(len(kpts), 2)).astype(
        ktool.KPTS_DTYPE
    )
    try:
        invV_aug = np.random.normal(0, scale=invV_std, size=(len(kpts), 3)).astype(
            ktool.KPTS_DTYPE
        )
    except ValueError as ex:
        ut.printex(ex, key_list=[(type, 'invV_std')])
        raise
    ori_aug = np.random.normal(0, scale=ori_std, size=(len(kpts), 1)).astype(
        ktool.KPTS_DTYPE
    )
    # Augment keypoints
    aug = np.hstack((xy_aug, invV_aug, ori_aug))
    kpts_ = kpts + aug
    # Ensure keypoint feasibility
    kpts_ = force_kpts_feasibility(kpts_)
    # print(ub.repr2({key: type(val) if not isinstance(val, np.ndarray) else val.dtype for key, val in locals().items()}))
    # assert kpts_.dtype == ktool.KPTS_DTYPE, 'bad cast somewhere kpts_.dtype=%r' % (kpts_.dtype)
    return kpts_



[docs]def testdata_dummy_matches():
    r"""
    Returns:
        tuple: matches_testtup

    CommandLine:
        python -m vtool.demodata --test-testdata_dummy_matches --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.demodata import *  # NOQA
        >>> matches_testtup = testdata_dummy_matches()
        >>> (kpts1, kpts2, fm, fs, rchip1, rchip2) = matches_testtup
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.show_chipmatch2(rchip1, rchip2, kpts1, kpts2, fm, fs)
        >>> pt.set_figtitle('Dummy matches')
        >>> pt.show_if_requested()
    """
    kpts1, kpts2 = get_dummy_kpts_pair((100, 100))
    # fm = np.ascontiguousarray(demodata.make_dummy_fm(len(kpts1)).astype(np.uint))
    fm = np.ascontiguousarray(make_dummy_fm(len(kpts1)).astype(np.int64))
    # print(repr([kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh]))
    rchip1 = get_kpts_dummy_img(kpts1)
    rchip2 = get_kpts_dummy_img(kpts2)
    fs = np.ones(fm.shape[0])
    return (kpts1, kpts2, fm, fs, rchip1, rchip2)



[docs]def get_testdata_kpts(fname=None, with_vecs=False):
    if fname is None:
        kpts = get_dummy_kpts()
        vecs = (np.random.rand(len(kpts), 128) * 255).astype(np.uint8)
        # TODO: demodata vecs
    else:
        from vtool import features as feattool
        import utool as ut

        fpath = ut.grab_test_imgpath(fname)
        kpts, vecs = feattool.extract_features(fpath)
    if with_vecs:
        return kpts, vecs
    else:
        return kpts



[docs]def testdata_ratio_matches(fname1='easy1.png', fname2='easy2.png', **kwargs):
    r"""
    Runs simple ratio-test matching between two images.
    Technically this is not demodata data.

    Args:
        fname1 (str):
        fname2 (str):

    Returns:
        tuple : matches_testtup

    CommandLine:
        python -m vtool.demodata --test-testdata_ratio_matches
        python -m vtool.demodata --test-testdata_ratio_matches --help
        python -m vtool.demodata --test-testdata_ratio_matches --show
        python -m vtool.demodata --test-testdata_ratio_matches --show --ratio_thresh=1.1 --rotation_invariance

        python -m vtool.demodata --test-testdata_ratio_matches --show --ratio_thresh=.625 --rotation_invariance --fname1 easy1.png --fname2 easy3.png
        python -m vtool.demodata --test-testdata_ratio_matches --show --ratio_thresh=.625 --no-rotation_invariance --fname1 easy1.png --fname2 easy3.png

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> from vtool.demodata import *  # NOQA
        >>> import vtool as vt
        >>> fname1 = ut.get_argval('--fname1', type_=str, default='easy1.png')
        >>> fname2 = ut.get_argval('--fname2', type_=str, default='easy2.png')
        >>> default_dict = vt.get_extract_features_default_params()
        >>> default_dict['ratio_thresh'] = .625
        >>> kwargs = ut.argparse_dict(default_dict)
        >>> matches_testtup = testdata_ratio_matches(fname1, fname2, **kwargs)
        >>> (kpts1, kpts2, fm_RAT, fs_RAT, rchip1, rchip2) = matches_testtup
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.show_chipmatch2(rchip1, rchip2, kpts1, kpts2, fm_RAT, fs_RAT, ori=True)
        >>> num_matches = len(fm_RAT)
        >>> score_sum = sum(fs_RAT)
        >>> title = 'Simple matches using the Lowe\'s ratio test'
        >>> title += '\n num_matches=%r, score_sum=%.2f' % (num_matches, score_sum)
        >>> pt.set_figtitle(title)
        >>> pt.show_if_requested()
    """
    import utool as ut
    import vtool as vt
    from vtool import image as gtool
    from vtool import features as feattool

    try:
        from vtool._pyflann_backend import pyflann
    except ImportError:
        import pytest

        pytest.skip()
    # Get params
    ratio_thresh = kwargs.get('ratio_thresh', 0.625)
    print('ratio_thresh=%r' % (ratio_thresh,))
    featkw = vt.get_extract_features_default_params()
    ut.update_existing(featkw, kwargs)
    # Read Images
    fpath1 = ut.grab_test_imgpath(fname1)
    fpath2 = ut.grab_test_imgpath(fname2)
    # Extract Features
    kpts1, vecs1 = feattool.extract_features(fpath1, **featkw)
    kpts2, vecs2 = feattool.extract_features(fpath2, **featkw)
    rchip1 = gtool.imread(fpath1)
    rchip2 = gtool.imread(fpath2)
    # Run Algorithm

    def assign_nearest_neighbors(vecs1, vecs2, K=2):
        checks = 800
        flann_params = {'algorithm': 'kdtree', 'trees': 8}
        # pseudo_max_dist_sqrd = (np.sqrt(2) * 512) ** 2
        pseudo_max_dist_sqrd = 2 * (512 ** 2)
        flann = vt.flann_cache(vecs1, flann_params=flann_params)
        try:
            fx2_to_fx1, _fx2_to_dist = flann.nn_index(
                vecs2, num_neighbors=K, checks=checks
            )
        except pyflann.FLANNException:
            print('vecs1.shape = %r' % (vecs1.shape,))
            print('vecs2.shape = %r' % (vecs2.shape,))
            print('vecs1.dtype = %r' % (vecs1.dtype,))
            print('vecs2.dtype = %r' % (vecs2.dtype,))
            raise
        fx2_to_dist = np.divide(_fx2_to_dist, pseudo_max_dist_sqrd)
        return fx2_to_fx1, fx2_to_dist

    def ratio_test(fx2_to_fx1, fx2_to_dist, ratio_thresh):
        fx2_to_ratio = np.divide(fx2_to_dist.T[0], fx2_to_dist.T[1])
        fx2_to_isvalid = fx2_to_ratio < ratio_thresh
        fx2_m = np.where(fx2_to_isvalid)[0]
        fx1_m = fx2_to_fx1.T[0].take(fx2_m)
        fs_RAT = np.subtract(1.0, fx2_to_ratio.take(fx2_m))
        fm_RAT = np.vstack((fx1_m, fx2_m)).T
        # return normalizer info as well
        fx1_m_normalizer = fx2_to_fx1.T[1].take(fx2_m)
        fm_norm_RAT = np.vstack((fx1_m_normalizer, fx2_m)).T
        return fm_RAT, fs_RAT, fm_norm_RAT

    # GET NEAREST NEIGHBORS
    fx2_to_fx1, fx2_to_dist = assign_nearest_neighbors(vecs1, vecs2, K=2)
    fm_RAT, fs_RAT, fm_norm_RAT = ratio_test(fx2_to_fx1, fx2_to_dist, ratio_thresh)
    kpts1 = kpts1.astype(np.float64)
    kpts2 = kpts2.astype(np.float64)
    matches_testtup = (kpts1, kpts2, fm_RAT, fs_RAT, rchip1, rchip2)
    return matches_testtup



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m demodata
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.depricated

# -*- coding: utf-8 -*-
import utool as ut
from os.path import join, exists
from vtool.image import resize_thumb, cvt_BGR2RGB, _trimread, imwrite


[docs]class ThumbnailCacheContext(object):
    """Lazy computation of of images as thumbnails.

    DEPRICATED

    Just pass a list of uuids corresponding to the images. Then compute images
    flagged as dirty and give them back to the context.  thumbs_list will be
    populated on contex exit
    """

    def __init__(
        self, uuid_list, asrgb=True, thumb_size=64, thumb_dpath=None, appname='vtool'
    ):
        if thumb_dpath is None:
            # Get default thumb path
            thumb_dpath = ut.get_app_resource_dir(appname, 'thumbs')
        ut.ensuredir(thumb_dpath)
        self.thumb_gpaths = [
            join(thumb_dpath, str(uuid) + 'thumb.png') for uuid in uuid_list
        ]
        self.asrgb = asrgb
        self.thumb_size = thumb_size
        self.thumb_list = None
        self.dirty_list = None
        self.dirty_gpaths = None

    def __enter__(self):
        # These items need to be computed
        self.dirty_list = [not exists(gpath) for gpath in self.thumb_gpaths]
        self.dirty_gpaths = ut.compress(self.thumb_gpaths, self.dirty_list)
        # print('[gtool.thumb] len(dirty_gpaths): %r' % len(self.dirty_gpaths))
        self.needs_compute = len(self.dirty_gpaths) > 0
        return self

[docs]    def save_dirty_thumbs_from_images(self, img_list):
        """Pass in any images marked by the context as dirty here"""
        # Remove any non images
        isvalid_list = [img is not None for img in img_list]
        valid_images = ut.compress(img_list, isvalid_list)
        valid_fpath = ut.compress(self.thumb_gpaths, isvalid_list)
        # Resize to thumbnails
        max_dsize = (self.thumb_size, self.thumb_size)
        valid_thumbs = [resize_thumb(img, max_dsize) for img in valid_images]
        # Write thumbs to disk
        for gpath, thumb in zip(valid_fpath, valid_thumbs):
            imwrite(gpath, thumb)


[docs]    def filter_dirty_items(self, list_):
        """Returns only items marked by the context as dirty"""
        return ut.compress(list_, self.dirty_list)


    def __exit__(self, type_, value, trace):
        if trace is not None:
            print('[gtool.thumb] Error while in thumbnail context')
            print('[gtool.thumb] Error in context manager!: ' + str(value))
            return False  # return a falsey value on error
        # Try to read thumbnails on disk
        self.thumb_list = [_trimread(gpath) for gpath in self.thumb_gpaths]
        if self.asrgb:
            self.thumb_list = [
                None if thumb is None else cvt_BGR2RGB(thumb) for thumb in self.thumb_list
            ]





          

      

      

    

  

    
      
          
            
  Source code for vtool.distance

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
import numpy as np
import utool as ut
import ubelt as ub
import itertools
from six.moves import range, zip
from collections import OrderedDict
import scipy.spatial.distance as spdist
from .util_math import TAU

TEMP_VEC_DTYPE = np.float64


[docs]def testdata_hist():
    import vtool as vt

    rng = np.random.RandomState(0)
    hist1 = vt.demodata.testdata_dummy_sift(rng=rng)
    hist2 = vt.demodata.testdata_dummy_sift(rng=rng)
    return hist1, hist2



[docs]def testdata_sift2():
    sift1 = np.zeros(128)
    sift2 = np.ones(128)
    sift3 = np.zeros(128)
    sift4 = np.zeros(128)
    sift5 = np.zeros(128)
    sift1[0] = 1
    sift3[-1] = 1
    sift4[0::2] = 1
    sift5[1::2] = 1

    def normalize_sift(sift):
        # normalize
        sift_norm = sift / np.linalg.norm(sift)
        # clip
        sift_norm = np.clip(sift_norm, 0, 0.2)
        # re-normalize
        sift_norm = sift_norm / np.linalg.norm(sift_norm)
        # cast hack
        sift_norm = np.clip(sift_norm * 512.0, 0, 255).astype(np.uint8)
        return sift_norm

    sift1 = normalize_sift(sift1)
    sift2 = normalize_sift(sift2)
    sift3 = normalize_sift(sift3)
    sift4 = normalize_sift(sift4)
    sift5 = normalize_sift(sift5)

    return sift1, sift2, sift3, sift4, sift5



[docs]def wrapped_distance(arr1, arr2, base, out=None):
    """
    base = TAU corresponds to ori diff
    """
    arr_diff = np.subtract(arr1, arr2)
    abs_diff = np.abs(arr_diff)
    mod_diff1 = np.mod(abs_diff, base)
    mod_diff2 = np.subtract(base, mod_diff1)
    arr_dist = np.minimum(mod_diff1, mod_diff2)
    if out is not None:
        out[:] = arr_dist
    return arr_dist



[docs]def signed_ori_distance(ori1, ori2):
    r"""
    Args:
        ori1 (ndarray):
        ori2 (ndarray):

    Returns:
        ndarray: ori_dist

    CommandLine:
        python -m vtool.distance --exec-signed_ori_distance

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> ori1 = np.array([0,  0, 3, 4, 0, 0])
        >>> ori2 = np.array([3,  4, 0, 0, np.pi, np.pi - .1])
        >>> ori_dist = signed_ori_distance(ori1, ori2)
        >>> result = ('ori_dist = %s' % (ub.repr2(ori_dist, precision=3),))
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)
    """
    ori_dist = ori2 - ori1
    ori_dist = (ori_dist + np.pi) % TAU - np.pi
    return ori_dist



[docs]def ori_distance(ori1, ori2, out=None):
    r"""
    Returns the unsigned distance between two angles

    References:
        http://stackoverflow.com/questions/1878907/the-smallest-difference-between-2-angles

    CommandLine:
        python -m vtool.distance --test-ori_distance

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> rng = np.random.RandomState(0)
        >>> ori1 = (rng.rand(10) * TAU) - np.pi
        >>> ori2 = (rng.rand(10) * TAU) - np.pi
        >>> dist_ = ori_distance(ori1, ori2)
        >>> result = ub.repr2(ori1, precision=1)
        >>> result += '\n' + ub.repr2(ori2, precision=1)
        >>> result += '\n' + ub.repr2(dist_, precision=1)
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> ori1 = np.array([ 0.3,  7.0,  0.0,  3.1], dtype=np.float64)
        >>> ori2 = np.array([ 6.8, -1.0,  0.0, -3.1], dtype=np.float64)
        >>> dist_ = ori_distance(ori1, ori2)
        >>> result = ub.repr2(dist_, precision=2)
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> ori1 = .3
        >>> ori2 = 6.8
        >>> dist_ = ori_distance(ori1, ori2)
        >>> result = ub.repr2(dist_, precision=2)
        >>> print(result)
    """
    return cyclic_distance(ori1, ori2, modulo=TAU, out=out)



[docs]def cyclic_distance(arr1, arr2, modulo, out=None):
    r"""
    returns an unsigned distance

    Args:
        arr1 (ndarray):
        arr2 (ndarray):
        modulo (float or int):
        out (ndarray): (default = None)

    Returns:
        ndarray: arr_dist

    CommandLine:
        python -m vtool.distance cyclic_distance

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> out = None
        >>> modulo = 8
        >>> offset = 0  # doesnt matter what offset is
        >>> arr1 = np.hstack([np.arange(offset, modulo + offset), np.nan])
        >>> arr2 = arr1[:, None]
        >>> arr_dist = cyclic_distance(arr1, arr2, modulo, out)
        >>> result = ('arr_dist =\n%s' % (ub.repr2(arr_dist),))
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)
    """
    arr_diff = np.subtract(arr1, arr2, out=out)
    abs_diff = np.abs(arr_diff, out=out)
    mod_diff1 = np.mod(abs_diff, modulo, out=out)
    mod_diff2 = np.subtract(modulo, mod_diff1)
    arr_dist = np.minimum(mod_diff1, mod_diff2, out=out)
    return arr_dist



[docs]def signed_cyclic_distance(arr1, arr2, modulo, out=None):
    arr_diff = np.subtract(arr1, arr2, out=out)
    half_mod = modulo / 2
    arr_dist = (arr_diff + half_mod) % modulo - half_mod
    return arr_dist



[docs]def det_distance(det1, det2):
    """Returns how far off determinants are from one another

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> rng = np.random.RandomState(53)
        >>> det1 = rng.rand(5)
        >>> det2 = rng.rand(5)
        >>> scaledist = det_distance(det1, det2)
        >>> result = ub.repr2(scaledist, precision=2, threshold=2)
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)
    """
    det_dist = det1 / det2
    # Flip ratios that are less than 1
    _flip_flag = det_dist < 1
    det_dist[_flip_flag] = np.reciprocal(det_dist[_flip_flag])
    return det_dist



[docs]def L1(hist1, hist2, dtype=TEMP_VEC_DTYPE):
    """returns L1 (aka manhatten or grid) distance between two histograms"""
    return (np.abs(np.asarray(hist1, dtype) - np.asarray(hist2, dtype))).sum(-1)



[docs]def L2_sqrd(hist1, hist2, dtype=TEMP_VEC_DTYPE):
    """returns the squared L2 distance

    # FIXME:
        if hist1.shape = (0,) and hist.shape = (0,) then result=0.0

    SeeAlso:
        L2

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> import numpy
        >>> ut.exec_funckw(L2_sqrd, globals())
        >>> rng = np.random.RandomState(53)
        >>> hist1 = rng.rand(5, 2)
        >>> hist2 = rng.rand(5, 2)
        >>> l2dist = L2_sqrd(hist1, hist2)
        >>> result = ub.repr2(l2dist, precision=2, threshold=2)
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> hist1 = 3
        >>> hist2 = 0
        >>> result = L2_sqrd(hist1, hist2)
        >>> print(result)
    """
    # Carefull, this will not return the correct result if the types are unsigned.
    hist1_ = np.asarray(hist1, dtype)
    hist2_ = np.asarray(hist2, dtype)
    return ((hist1_ - hist2_) ** 2).sum(-1)  # this is faster



[docs]def understanding_pseudomax_props(mode=2):
    """
    Function showing some properties of distances between normalized pseudomax vectors

    CommandLine:
        python -m vtool.distance --test-understanding_pseudomax_props

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> for mode in [0, 1, 2, 3]:
        ...     print('+---')
        ...     print('mode = %r' % (mode,))
        ...     result = understanding_pseudomax_props(mode)
        ...     print('L___')
        >>> print(result)
    """
    import vtool as vt

    pseudo_max = 512
    rng = np.random.RandomState(0)
    num = 10
    if mode == 0:
        dim = 2
        p1_01 = vt.normalize_rows(rng.rand(num, dim))
        p2_01 = vt.normalize_rows(rng.rand(num, dim))
    elif mode == 1:
        p1_01 = vt.demodata.testdata_dummy_sift(num, rng) / pseudo_max
        p2_01 = vt.demodata.testdata_dummy_sift(num, rng) / pseudo_max
    elif mode == 2:
        # Build theoretically maximally distant normalized vectors (type 1)
        dim = 128
        p1_01 = np.zeros((1, dim))
        p2_01 = np.zeros((1, dim))
        p2_01[:, 0::2] = 1
        p1_01[:, 1::2] = 1
        p1_01 = vt.normalize_rows(p1_01)
        p2_01 = vt.normalize_rows(p2_01)
    elif mode == 3:
        # Build theoretically maximally distant vectors (type 2)
        # This mode will clip if cast to uint8, thus failing the test
        dim = 128
        p1_01 = np.zeros((1, dim))
        p2_01 = np.zeros((1, dim))
        p2_01[:, 0] = 1
        p1_01[:, 1:] = 1
        p1_01 = vt.normalize_rows(p1_01)
        p2_01 = vt.normalize_rows(p2_01)
        pass
    print('ndims = %r' % (p1_01.shape[1]))

    p1_01 = p1_01.astype(TEMP_VEC_DTYPE)
    p2_01 = p2_01.astype(TEMP_VEC_DTYPE)

    p1_256 = p1_01 * pseudo_max
    p2_256 = p2_01 * pseudo_max

    dist_sqrd_01 = vt.L2_sqrd(p1_01, p2_01)
    dist_sqrd_256 = vt.L2_sqrd(p1_256, p2_256)

    dist_01 = np.sqrt(dist_sqrd_01)
    dist_256 = np.sqrt(dist_sqrd_256)

    print('dist_sqrd_01  = %s' % (ub.repr2(dist_sqrd_01, precision=2),))
    print('dist_sqrd_256 = %s' % (ub.repr2(dist_sqrd_256, precision=2),))
    print('dist_01       = %s' % (ub.repr2(dist_01, precision=2),))
    print('dist_256      = %s' % (ub.repr2(dist_256, precision=2),))

    print('--')
    print('sqrt(2)       = %f' % (np.sqrt(2)))
    print('--')

    assert np.all(dist_01 == vt.L2(p1_01, p2_01))
    assert np.all(dist_256 == vt.L2(p1_256, p2_256))

    const_sqrd = dist_sqrd_256 / dist_sqrd_01
    const = dist_256 / dist_01

    print('const = %r' % (const[0],))
    print('const_sqrd = %r' % (const_sqrd[0],))
    print('1 / const = %r' % (1 / const[0],))
    print('1 / const_sqrd = %r' % (1 / const_sqrd[0],))

    assert ub.allsame(const)
    assert ub.allsame(const_sqrd)

    assert np.all(const == np.sqrt(const_sqrd))

    # Assert that distance conversions work
    assert np.all(dist_256 / const == dist_01)
    assert np.all(dist_sqrd_256 / const_sqrd == dist_sqrd_01)
    print('Conversions work')

    print(
        'Maximal L2 distance between any two NON-NEGATIVE L2-NORMALIZED'
        ' vectors should always be sqrt(2)'
    )



[docs]def L2(hist1, hist2):
    """returns L2 (aka euclidean or standard) distance between two histograms"""
    return np.sqrt(L2_sqrd(hist1, hist2))



[docs]def hist_isect(hist1, hist2):
    """returns histogram intersection distance between two histograms"""
    numer = (np.dstack([hist1, hist2])).min(-1).sum(-1)
    denom = hist2.sum(-1)
    hisect_dist = 1 - (numer / denom)
    if len(hisect_dist) == 1:
        hisect_dist = hisect_dist[0]
    return hisect_dist



VALID_DISTS = [
    'L1',
    'L2',
    'L2_sift',
    'L2_sqrd',
    'bar_L2_sift',
    'bar_cos_sift',
    'cos_sift',
    'det_distance',
    'emd',
    'hist_isect',
    'nearest_point',
    'ori_distance',
]


[docs]def compute_distances(hist1, hist2, dist_list=['L1', 'L2']):
    r"""
    Args:
        hist1 (ndarray):
        hist2 (ndarray):
        dist_list (list): (default = ['L1', 'L2'])

    Returns:
        dict: dist_dict

    CommandLine:
        python -m vtool.distance --test-compute_distances

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> hist1 = np.array([[1, 2], [2, 1], [0, 0]])
        >>> hist2 = np.array([[1, 2], [3, 1], [2, 2]])
        >>> dist_list = ['L1', 'L2']
        >>> dist_dict = compute_distances(hist1, hist2, dist_list)
        >>> result = ub.repr2(dist_dict, precision=3)
        >>> print(result)
    """
    dtype_ = np.float64
    hist1 = np.array(hist1, dtype=dtype_)
    hist2 = np.array(hist2, dtype=dtype_)
    # TODO: enumerate value distances
    dist_funcs = [globals()[type_] for type_ in dist_list]
    val_list = [func(hist1, hist2) for func in dist_funcs]
    dist_dict = OrderedDict(list(zip(dist_list, val_list)))
    return dist_dict



[docs]def bar_L2_sift(hist1, hist2):
    """
    Normalized SIFT L2

    Args:
        hist1 (ndarray): Nx128 array of uint8 with pseudomax trick
        hist2 (ndarray): Nx128 array of uint8 with pseudomax trick

    CommandLine:
        python -m vtool.distance --test-bar_L2_sift

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> hist1, hist2 = testdata_hist()
        >>> barl2_dist = bar_L2_sift(hist1, hist2)
        >>> result = ub.repr2(barl2_dist, precision=2)
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)
    """
    return 1.0 - L2_sift(hist1, hist2)



[docs]def L2_sift(hist1, hist2):
    """
    Normalized SIFT L2

    Args:
        hist1 (ndarray): Nx128 array of uint8 with pseudomax trick
        hist2 (ndarray): Nx128 array of uint8 with pseudomax trick

    Returns:
        ndarray: euclidean distance between 0-1 normalized sift descriptors

    CommandLine:
        python -m vtool.distance --test-L2_sift

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> hist1, hist2 = testdata_hist()
        >>> sift1, sift2, sift3, sift4, sift5 = testdata_sift2()
        >>> l2_dist = L2_sift(hist1, hist2)
        >>> max_dist = L2_sift(sift4, sift5)
        >>> assert np.isclose(max_dist, 1.0)
        >>> result = ub.repr2(l2_dist, precision=2)
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)
    """
    # The corret number is 512, because thats what is used in siftdesc.cpp
    # remove the pseudo max hack
    psuedo_max = 512.0
    max_l2_dist = np.sqrt(2)  # maximum L2 distance should always be sqrt 2
    sift1 = hist1.astype(TEMP_VEC_DTYPE) / psuedo_max
    sift2 = hist2.astype(TEMP_VEC_DTYPE) / psuedo_max
    l2_dist = L2(sift1, sift2)
    sift_dist = l2_dist / max_l2_dist
    return sift_dist



[docs]def L2_root_sift(hist1, hist2):
    """
    Normalized Root-SIFT L2

    Args:
        hist1 (ndarray): Nx128 array of uint8 with pseudomax trick
        hist2 (ndarray): Nx128 array of uint8 with pseudomax trick

    Returns:
        ndarray: euclidean distance between 0-1 normalized sift descriptors
    """
    # remove the pseudo max hack
    psuedo_max = 512.0
    max_root_l2_dist = 2  # This is a guess
    sift1 = hist1.astype(TEMP_VEC_DTYPE) / psuedo_max
    sift2 = hist2.astype(TEMP_VEC_DTYPE) / psuedo_max
    root_sift1 = np.sqrt(sift1)
    root_sift2 = np.sqrt(sift2)
    l2_dist = L2(root_sift1, root_sift2)
    # Usure if correct;
    l2_root_dist = l2_dist / max_root_l2_dist
    return l2_root_dist



[docs]def L2_sift_sqrd(hist1, hist2):
    """
    Normalized SIFT L2**2

    Args:
        hist1 (ndarray): Nx128 array of uint8 with pseudomax trick
        hist2 (ndarray): Nx128 array of uint8 with pseudomax trick

    Returns:
        ndarray: squared euclidean distance between 0-1 normalized sift descriptors
    """
    # remove the pseudo max hack
    psuedo_max = 512.0
    max_l2_dist_sqrd = 2
    sift1 = hist1.astype(TEMP_VEC_DTYPE) / psuedo_max
    sift2 = hist2.astype(TEMP_VEC_DTYPE) / psuedo_max
    l2_sqrd_dist = L2_sqrd(sift1, sift2)
    return l2_sqrd_dist / max_l2_dist_sqrd



[docs]def bar_cos_sift(hist1, hist2):
    """1 - cos dist"""
    return 1.0 - cos_sift(hist1, hist2)



[docs]def cos_sift(hist1, hist2):
    """
    cos dist

    CommandLine:
        python -m vtool.distance --test-cos_sift

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> hist1, hist2 = testdata_hist()
        >>> l2_dist = cos_sift(hist1, hist2)
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> result = ub.repr2(l2_dist, precision=2)
        >>> print(result)
    """
    psuedo_max = 512.0
    sift1 = hist1.astype(TEMP_VEC_DTYPE) / psuedo_max
    sift2 = hist2.astype(TEMP_VEC_DTYPE) / psuedo_max
    return (sift1 * sift2).sum(-1)



[docs]def cosine_dist(hist1, hist2):
    return (hist1 * hist2).sum(-1)



def _assert_siftvec(sift):
    import vtool as vt

    assert vt.check_sift_validity(sift)


[docs]def emd(hist1, hist2, cost_matrix='sift'):
    """
    earth mover's distance by robjects(lpSovle::lp.transport)
    require: lpsolve55-5.5.0.9.win32-py2.7.exe

    CommandLine:
        python -m vtool.distance --test-emd

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> hist1, hist2 = testdata_hist()
        >>> emd_dists = emd(hist1, hist2)
        >>> result = ub.repr2(emd_dists, precision=2)
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> print(result)
        np.array([ 2063.99,  2078.02,  2109.03,  2011.99,  2130.99,  2089.01,
                   2030.99,  2294.98,  2026.02,  2426.01])

    References:
        pip install pyemd
        https://github.com/andreasjansson/python-emd
        http://www.cs.huji.ac.il/~werman/Papers/ECCV2008.pdf
        http://stackoverflow.com/questions/15706339/compute-emd-2umpy-arrays-using-opencv
        http://www.cs.huji.ac.il/~ofirpele/FastEMD/code/
        http://www.cs.huji.ac.il/~ofirpele/publications/ECCV2008.pdf
    """
    import pyemd

    if cost_matrix == 'sift':
        # Build cost matrix where bin-to-bin cost is 0,
        # neighbor cost is 1, and other cost is 2
        N = 8
        cost_matrix = np.full((128, 128), 2)
        i, j = np.meshgrid(np.arange(128), np.arange(128))
        cost_matrix[i == j] = 0
        absdiff = np.abs(i - j)
        is_neighbor = np.abs(np.minimum(absdiff, N - absdiff)) == 1
        cost_matrix[is_neighbor] = 1.0
        # print(cost_matrix[0:16, 0:16])

    if len(hist1.shape) == 2:
        dist = np.array(
            [
                pyemd.emd(hist1_.astype(np.float), hist2_.astype(np.float), cost_matrix)
                for hist1_, hist2_ in zip(hist1, hist2)
            ]
        )
    else:
        dist = pyemd.emd(hist1.astype(np.float), hist2.astype(np.float), cost_matrix)
    return dist



[docs]def nearest_point(x, y, pts, conflict_mode='next', __next_counter=[0]):
    """finds the nearest point(s) in pts to (x, y)

    TODO: depricate
    """
    # with ut.embed_on_exception_context:
    dists = (pts.T[0] - x) ** 2 + (pts.T[1] - y) ** 2
    fx = dists.argmin()
    mindist = dists[fx]
    other_fx = np.where(mindist == dists)[0]
    if len(other_fx) > 0:
        if conflict_mode == 'random':
            np.random.shuffle(other_fx)
            fx = other_fx[0]
        elif conflict_mode == 'next':
            __next_counter[0] += 1
            idx = __next_counter[0] % len(other_fx)
            fx = other_fx[idx]
        elif conflict_mode == 'all':
            fx = other_fx
        elif conflict_mode == 'first':
            fx = fx
        else:
            raise AssertionError('unknown conflict_mode=%r' % (conflict_mode,))
    return fx, mindist



[docs]def closest_point(pt, pt_arr, distfunc=L2_sqrd):
    """finds the nearest point(s) in pts to (x, y)
    pt = np.array([1])
    pt_arr = np.array([1.1, 2, .95, 20])[:, None]
    distfunc = vt.L2_sqrd
    """
    # import vtool as vt
    assert len(pt_arr) > 0
    dists = distfunc(pt, pt_arr)
    xlist = dists.argsort()
    if len(xlist) > 1:
        if dists[xlist[0]] == dists[xlist[1]]:
            print('conflict')
    index = xlist[0]
    dist = dists[index]
    return index, dist



[docs]def haversine(latlon1, latlon2):
    r"""
    Calculate the great circle distance between two points
    on the earth (specified in decimal degrees)

    Args:
        latlon1 (ndarray):
        latlon2 (ndarray):

    References:
        en.wikipedia.org/wiki/Haversine_formula
        gis.stackexchange.com/questions/81551/matching-gps-tracks
        stackoverflow.com/questions/4913349/haversine-distance-gps-points

    CommandLine:
        python -m vtool.distance --exec-haversine

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> import scipy.spatial.distance as spdist
        >>> import vtool as vt
        >>> import functools
        >>> gpsarr_track_list_ = [
        ...    np.array([[ -80.21895315, -158.81099213],
        ...              [ -12.08338926,   67.50368014],
        ...              [ -11.08338926,   67.50368014],
        ...              [ -11.08338926,   67.50368014],]
        ...    ),
        ...    np.array([[   9.77816711,  -17.27471498],
        ...              [ -51.67678814, -158.91065495],])
        ...    ]
        >>> latlon1 = gpsarr_track_list_[0][0]
        >>> latlon2 = gpsarr_track_list_[0][1]
        >>> kilometers = vt.haversine(latlon1, latlon2)
        >>> haversin_pdist = functools.partial(spdist.pdist, metric=vt.haversine)
        >>> dist_vector_list = list(map(haversin_pdist, gpsarr_track_list_))
        >>> dist_matrix_list = list(map(spdist.squareform, dist_vector_list))
        >>> #xdoctest: +IGNORE_WHITESPACE
        >>> result = ('dist_matrix_list = %s' % (ut.repr3(dist_matrix_list, precision=2, with_dtype=True),))
        >>> print(result)
    """
    # FIXME; lat, lon should be different columns not different rows
    # convert decimal degrees to radians
    lat1, lon1 = np.radians(latlon1)
    lat2, lon2 = np.radians(latlon2)
    # haversine formula
    dlon = lon2 - lon1
    dlat = lat2 - lat1
    a = (np.sin(dlat / 2) ** 2) + np.cos(lat1) * np.cos(lat2) * (np.sin(dlon / 2) ** 2)
    c = 2 * np.arcsin(np.sqrt(a))
    EARTH_RADIUS_KM = 6367.0
    kilometers = EARTH_RADIUS_KM * c
    return kilometers



[docs]def safe_pdist(arr, *args, **kwargs):
    """
    Kwargs:
        metric = ut.absdiff

    SeeAlso:
        scipy.spatial.distance.pdist
    """
    if arr is None or len(arr) < 2:
        return None
    else:
        if len(arr.shape) == 1:
            return spdist.pdist(arr[:, None], *args, **kwargs)
        else:
            return spdist.pdist(arr, *args, **kwargs)



[docs]def pdist_indicies(num):
    return list(itertools.combinations(range(num), 2))



[docs]def pdist_argsort(x):
    """
    Sorts 2d indicies by their distnace matrix output from scipy.spatial.distance
    x = np.array([  3.05555556e-03,   1.47619797e+04,   1.47619828e+04])

    Args:
        x (ndarray):

    Returns:
        ndarray: sortx_2d

    CommandLine:
        python -m vtool.distance --test-pdist_argsort

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.distance import *  # NOQA
        >>> x = np.array([ 21695.78, 10943.76, 10941.44, 25867.64, 10752.03,
        >>>               10754.35, 4171.86, 2.32, 14923.89, 14926.2 ],
        >>>              dtype=np.float64)
        >>> sortx_2d = pdist_argsort(x)
        >>> result = ('sortx_2d = %s' % (str(sortx_2d),))
        >>> print(result)
        sortx_2d = [(2, 3), (1, 4), (1, 2), (1, 3), (0, 3), (0, 2), (2, 4), (3, 4), (0, 1), (0, 4)]
    """
    OLD = True
    # compare_idxs = [(r, c) for r, c in itertools.product(range(len(x) / 2),
    # range(len(x) / 2)) if (c > r)]
    if OLD:
        mat = spdist.squareform(x)
        matu = np.triu(mat)
        sortx_row, sortx_col = np.unravel_index(matu.ravel().argsort(), matu.shape)
        # only take where col is larger than row due to upper triu
        sortx_2d = [(r, c) for r, c in zip(sortx_row, sortx_col) if (c > r)]
    else:
        num_rows = len(x) // 2
        compare_idxs = ut.flatten(
            [[(r, c) for c in range(r + 1, num_rows)] for r in range(num_rows)]
        )
        sortx = x.argsort()
        sortx_2d = ut.take(compare_idxs, sortx)
    return sortx_2d



if __name__ == '__main__':
    r"""
    CommandLine:
        python -m vtool.distance all
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.ellipse

# -*- coding: utf-8 -*-
"""
OLD MODULE, needs reimplemenetation of select features and deprication

This module should handle all things elliptical
"""
from __future__ import absolute_import, division, print_function
from six.moves import zip, range
import scipy.signal as spsignal
import numpy as np
from vtool import keypoint as ktool
from vtool import image as gtool


[docs]def adaptive_scale(img_fpath, kpts, nScales=4, low=-0.5, high=0.5, nSamples=16):
    # imgBGR = cv2.imread(img_fpath, flags=cv2.CV_LOAD_IMAGE_COLOR)
    imgBGR = gtool.imread(img_fpath)

    nKp = len(kpts)
    dtype_ = kpts.dtype

    # Work with float65
    kpts_ = np.array(kpts, dtype=np.float64)

    # Expand each keypoint into a number of different scales
    expanded_kpts = expand_scales(kpts_, nScales, low, high)

    # Sample gradient magnitude around the border
    border_vals_sum = sample_ell_border_vals(
        imgBGR, expanded_kpts, nKp, nScales, nSamples
    )

    # interpolate maxima
    subscale_kpts = subscale_peaks(border_vals_sum, kpts_, nScales, low, high)

    # Make sure that the new shapes are in bounds
    height, width = imgBGR.shape[0:2]
    isvalid = check_kpts_in_bounds(subscale_kpts, width, height)

    # Convert to the original dtype
    adapted_kpts = np.array(subscale_kpts[isvalid], dtype=dtype_)
    return adapted_kpts



[docs]def check_kpts_in_bounds(kpts_, width, height):
    # Test to make sure the extents of the keypoints are in bounds
    unit_bbox = np.array([(-1, -1, 1), (-1, 1, 1), (1, -1, 1), (1, 1, 1)]).T
    # invV = kpts_to_invV(kpts_)
    invV = ktool.get_invV_mats3x3(kpts_)
    bbox_pts = [v.dot(unit_bbox)[0:2] for v in invV]
    maxx = np.array([pts[0].max() for pts in bbox_pts]) < width
    minx = np.array([pts[0].min() for pts in bbox_pts]) > 0
    maxy = np.array([pts[1].max() for pts in bbox_pts]) < height
    miny = np.array([pts[1].min() for pts in bbox_pts]) > 0
    isvalid = np.array(maxx * minx * maxy * miny, dtype=np.bool_)
    return isvalid



[docs]def expand_scales(kpts, nScales, low, high):
    scales = 2 ** np.linspace(low, high, nScales)
    expanded_kpts_list = expand_kpts(kpts, scales)
    expanded_kpts = np.vstack(expanded_kpts_list)
    # assert len(expanded_kpts_list) == nScales
    # assert expanded_kpts.shape == (nKp * nScales, 5)
    return expanded_kpts



[docs]def sample_ell_border_pts(expanded_kpts, nSamples):
    ell_border_pts_list = sample_uniform(expanded_kpts, nSamples)
    # assert len(ell_border_pts_list) == nKp * nScales
    # assert ell_border_pts_list[0].shape == (nSamples, 2)
    ell_border_pts = np.vstack(ell_border_pts_list)
    # assert ell_border_pts.shape == (nKp * nScales * nSamples, 2)
    # assert ell_border_pts.shape == (nKp * nScales * nSamples, 2)
    return ell_border_pts



[docs]def sample_ell_border_vals(imgBGR, expanded_kpts, nKp, nScales, nSamples):
    import cv2

    # Sample points uniformly across the boundary
    ell_border_pts = sample_ell_border_pts(expanded_kpts, nSamples)
    # Build gradient magnitude imaeg
    imgLAB = cv2.cvtColor(imgBGR, cv2.COLOR_BGR2LAB)
    imgL = imgLAB[:, :, 0]
    imgMag = gradient_magnitude(imgL)
    border_vals = gtool.subpixel_values(imgMag, ell_border_pts)
    # assert len(border_vals) == (nKp * nScales * nSamples)
    border_vals.shape = (nKp, nScales, nSamples, 1)
    border_vals_sum = border_vals.sum(3).sum(2)
    # assert border_vals_sum.shape == (nKp, nScales)
    return border_vals_sum



[docs]def interpolate_between(peak_list, nScales, high, low):
    def bin_to_subscale(peaks):
        return 2 ** ((peaks[:, 0] / nScales) * (high - low) + low)

    subscale_list = [
        bin_to_subscale(peaks) if len(peaks) > 0 else [] for peaks in peak_list
    ]
    return subscale_list



[docs]def subscale_peaks(border_vals_sum, kpts, nScales, low, high):
    peak_list = interpolate_maxima(border_vals_sum)
    subscale_list = interpolate_between(peak_list, nScales, high, low)
    subscale_kpts = expand_subscales(kpts, subscale_list)
    return subscale_kpts



[docs]def expand_kpts(kpts, scales):
    expanded_kpts_list = []
    for scale in scales:
        kpts_ = kpts.copy()
        kpts_.T[2] *= scale
        kpts_.T[3] *= scale
        kpts_.T[4] *= scale
        expanded_kpts_list.append(kpts_)
    return expanded_kpts_list



[docs]def expand_subscales(kpts, subscale_list):
    subscale_kpts_list = [
        kp * np.array((1, 1, scale, scale, scale, 1))
        for kp, subscales in zip(kpts, subscale_list)
        for scale in subscales
    ]
    subscale_kpts = np.vstack(subscale_kpts_list)
    return subscale_kpts



[docs]def find_maxima(y_list):
    maxima_list = [spsignal.argrelextrema(y, np.greater)[0] for y in y_list]
    return maxima_list



[docs]def extrema_neighbors(extrema_list, nBins):
    extrema_left_list = [np.clip(extrema - 1, 0, nBins) for extrema in extrema_list]
    extrema_right_list = [np.clip(extrema + 1, 0, nBins) for extrema in extrema_list]
    return extrema_left_list, extrema_right_list



[docs]def find_maxima_with_neighbors(scalar_list):
    y_list = [scalars for scalars in scalar_list]
    nBins = len(y_list[0])
    x = np.arange(nBins)
    maxima_list = find_maxima(y_list)
    maxima_left_list, maxima_right_list = extrema_neighbors(maxima_list, nBins)
    data_list = [
        np.vstack([exl, exm, exr])
        for exl, exm, exr in zip(maxima_left_list, maxima_list, maxima_right_list)
    ]
    x_data_list = [[] if data.size == 0 else x[data] for data in iter(data_list)]
    y_data_list = [
        [] if data.size == 0 else y[data] for y, data in zip(y_list, data_list)
    ]
    return x_data_list, y_data_list



[docs]def interpolate_maxima(scalar_list):
    # scalar_list = border_vals_sum
    x_data_list, y_data_list = find_maxima_with_neighbors(scalar_list)
    peak_list = interpolate_peaks(x_data_list, y_data_list)
    return peak_list



[docs]def interpolate_peaks2(x_data_list, y_data_list):
    coeff_list = []
    for x_data, y_data in zip(x_data_list, y_data_list):
        for x, y in zip(x_data.T, y_data.T):
            coeff = np.polyfit(x, y, 2)
            coeff_list.append(coeff)



[docs]def interpolate_peaks(x_data_list, y_data_list):
    # http://stackoverflow.com/questions/717762/how-to-calculate-the-vertex-of-a-parabola-given-three-point
    peak_list = []
    for x_data, y_data in zip(x_data_list, y_data_list):
        if len(y_data) == 0:
            peak_list.append([])
            continue
        y1, y2, y3 = y_data
        x1, x2, x3 = x_data
        denom = (x1 - x2) * (x1 - x3) * (x2 - x3)
        A = (x3 * (y2 - y1) + x2 * (y1 - y3) + x1 * (y3 - y2)) / denom
        B = (x3 * x3 * (y1 - y2) + x2 * x2 * (y3 - y1) + x1 * x1 * (y2 - y3)) / denom
        C = (
            x2 * x3 * (x2 - x3) * y1 + x3 * x1 * (x3 - x1) * y2 + x1 * x2 * (x1 - x2) * y3
        ) / denom
        xv = -B / (2 * A)
        yv = C - B * B / (4 * A)
        peak_list.append(np.vstack((xv.T, yv.T)).T)
    return peak_list



[docs]def sample_uniform(kpts, nSamples=128):
    """
    SeeAlso:
        python -m pyhesaff.tests.test_ellipse --test-in_depth_ellipse --show

    """
    nKp = len(kpts)
    # Get keypoint matrix forms
    invV_mats3x3 = ktool.get_invV_mats3x3(kpts)
    V_mats3x3 = ktool.invert_invV_mats(invV_mats3x3)
    # -------------------------------
    # Get uniform points on a circle
    circle_pts = homogenous_circle_pts(nSamples + 1)[0:-1]
    assert circle_pts.shape == (nSamples, 3)
    # -------------------------------
    # Get uneven points sample (get_uneven_point_sample)
    polygon1_list = np.matmul(invV_mats3x3, circle_pts.T).transpose(0, 2, 1)
    assert polygon1_list.shape == (nKp, nSamples, 3)
    # -------------------------------
    # The transformed points are not sampled uniformly... Bummer
    # We will sample points evenly across the sampled polygon
    # then we will project them onto the ellipse
    dists = np.array([circular_distance(arr) for arr in polygon1_list])
    assert dists.shape == (nKp, nSamples)
    # perimeter of the polygon
    perimeter = dists.sum(1)
    assert perimeter.shape == (nKp,)
    # Take a perfect multiple of steps along the perimeter
    multiplier = 1
    step_size = perimeter / (nSamples * multiplier)
    assert step_size.shape == (nKp,)
    # Walk along edge
    num_steps_list = []
    offset_list = []
    total_dist = np.zeros(step_size.shape)  # step_size.copy()
    dist_walked = np.zeros(step_size.shape)
    assert dist_walked.shape == (nKp,)
    assert total_dist.shape == (nKp,)
    distsT = dists.T
    assert distsT.shape == (nSamples, nKp)

    # This loops over the pt samples and performs the operation for every keypoint
    for count in range(nSamples):
        segment_len = distsT[count]
        # Find where your starting location is
        offset_list.append(total_dist - dist_walked)
        # How far can you possibly go?
        total_dist += segment_len
        # How many steps can you take?
        num_steps = (total_dist - dist_walked) // step_size
        num_steps_list.append(num_steps)
        # Log how much further youve gotten
        dist_walked += num_steps * step_size
    # Check for floating point errors
    # take an extra step if you need to
    num_steps_list[-1] += np.round((perimeter - dist_walked) / step_size)
    assert np.all(np.array(num_steps_list).sum(0) == nSamples)

    """
    #offset_iter1 = zip(num_steps_list, distsT, offset_list)
    #offset_list = [((step_size - offset) / dist, ((num * step_size) - offset) / dist, num)
                   #for num, dist, offset in zip(num_steps_list, distsT, offset_list)]

    #offset_iter2 = offset_list

    #cut_locs = [[
        #np.linspace(off1, off2, n, endpoint=True) for (off1, off2, n) in zip(offset1, offset2, num)]
        #for (offset1, offset2, num) in offset_iter2
    #]
    # store the percent location at each line segment where
    # the cut will be made
    """
    # HERE IS NEXT
    cut_list = []
    # This loops over the pt samples and performs the operation for every keypoint
    for num, dist, offset in zip(num_steps_list, distsT, offset_list):
        # if num == 0
        # cut_list.append([])
        # continue
        # This was a bitch to keep track of
        offset1 = (step_size - offset) / dist
        offset2 = ((num * step_size) - offset) / dist
        cut_locs = [
            np.linspace(off1, off2, int(n), endpoint=True)
            for (off1, off2, n) in zip(offset1, offset2, num)
        ]
        # post check for divide by 0
        cut_locs = [np.array([0 if np.isinf(c) else c for c in cut]) for cut in cut_locs]
        cut_list.append(cut_locs)
    cut_list = np.array(cut_list).T
    assert cut_list.shape == (nKp, nSamples)

    # =================
    # METHOD 1
    # =================
    # Linearly interpolate between points on the polygons at the places we cut
    def interpolate(pt1, pt2, percent):
        # interpolate between point1 and point2
        return ((1 - percent) * pt1) + ((percent) * pt2)

    def polygon_points(polygon_pts, dist_list):
        return np.array(
            [
                interpolate(polygon_pts[count], polygon_pts[(count + 1) % nSamples], loc)
                for count, locs in enumerate(dist_list)
                for loc in iter(locs)
            ]
        )

    new_locations = np.array(
        [
            polygon_points(polygon_pts, cuts)
            for polygon_pts, cuts in zip(polygon1_list, cut_list)
        ]
    )
    # =================
    # =================
    # METHOD 2
    """
    #from itertools import cycle as icycle
    #from itertools import islice

    #def icycle_shift1(iterable):
        #return islice(icycle(poly_pts), 1, len(poly_pts) + 1)

    #cutptsIter_list = [zip(iter(poly_pts), icycle_shift1(poly_pts), cuts)
                       #for poly_pts, cuts in zip(polygon1_list, cut_list)]
    #new_locations = [[[((1 - cut) * pt1) + ((cut) * pt2) for cut in cuts]
                      #for (pt1, pt2, cuts) in cutPtsIter]
                     #for cutPtsIter in cutptsIter_list]
    """
    # =================

    # assert new_locations.shape == (nKp, nSamples, 3)
    # Warp new_locations to the unit circle
    # new_unit = V.dot(new_locations.T).T
    new_unit = np.array(
        [v.dot(newloc.T).T for v, newloc in zip(V_mats3x3, new_locations)]
    )
    # normalize new_unit
    new_mag = np.sqrt((new_unit ** 2).sum(-1))
    new_unorm_unit = new_unit / np.dstack([new_mag] * 3)
    new_norm_unit = new_unorm_unit / np.dstack([new_unorm_unit[:, :, 2]] * 3)
    # Get angle (might not be necessary)
    # x_axis = np.array([1, 0, 0])
    # arccos_list = x_axis.dot(new_norm_unit.T)
    # uniform_theta_list = np.arccos(arccos_list)
    # Maybe this?
    # Find the angle from the center of the circle
    theta_list2 = np.arctan2(new_norm_unit[:, :, 1], new_norm_unit[:, :, 0])
    # assert uniform_theta_list.shape = (nKp, nSample)
    # Use this angle to unevenly sample the perimeter of the circle
    uneven_cicrle_pts = np.dstack(
        [np.cos(theta_list2), np.sin(theta_list2), np.ones(theta_list2.shape)]
    )
    # The uneven circle points were sampled in such a way that when they are
    # transformeed they will be approximately uniform along the boundary of the
    # ellipse.
    uniform_ell_hpts = [
        v.dot(pts.T).T for (v, pts) in zip(invV_mats3x3, uneven_cicrle_pts)
    ]
    # Remove the homogenous coordinate and we're done
    ell_border_pts_list = [pts[:, 0:2] for pts in uniform_ell_hpts]
    return ell_border_pts_list



# ----------------
# Image Helpers
# ----------------


[docs]def gradient_magnitude(img):
    import cv2

    sobelx = cv2.Sobel(img, cv2.CV_64F, 1, 0, ksize=3)
    sobely = cv2.Sobel(img, cv2.CV_64F, 0, 1, ksize=3)
    imgMag = np.sqrt(sobelx ** 2 + sobely ** 2)
    return imgMag



# ----------------
# Numeric Helpers
# ----------------

# def kpts_to_invV(kpts):
#    invV = ktool.get_invV_mats3x3(kpts)
#    #invV = ktool.get_invV_mats(kpts, ashomog=True,
#    #                                with_trans=True, ascontiguous=True)
#    return invV
#    #nKp = len(kpts)
#    #(iv13, iv23, iv11, iv21, iv22) = np.array(kpts).T
#    #iv12 = zeros(nKp)
#    #iv31 = zeros(nKp)
#    #iv32 = zeros(nKp)
#    #iv33 = ones(nKp)
#    ## np.dot operates over the -1 and -2 axis of arrays
#    ## Start with
#    ##     invV.shape = (3, 3, nKp)
#    #invV = np.array([[iv11, iv12, iv13],
#    #              [iv21, iv22, iv23],
#    #              [iv31, iv32, iv33]])
#    ## And roll into
#    #invV = np.rollaxis(invV, 2)
#    #invV = np.ascontiguousarray(invV)
#    #assert invV.shape == (nKp, 3, 3)
#    #return invV


[docs]def kpts_matrices(kpts):
    # We are given the keypoint in invA format
    # invV = perdoch.invA
    #    V = perdoch.A
    #    Z = perdoch.E
    # invert into V
    # invV = kpts_to_invV(kpts)
    invV = ktool.get_invV_mats3x3(kpts)
    V = ktool.invert_invV_mats(invV)
    Z = ktool.get_Z_mats(V)
    return invV, V, Z



[docs]def homogenous_circle_pts(nSamples):
    """Make a list of homogenous circle points"""
    tau = 2 * np.pi
    theta_list = np.linspace(0, tau, nSamples)
    circle_pts = np.array([(np.cos(t_), np.sin(t_), 1) for t_ in theta_list])
    return circle_pts



[docs]def circular_distance(arr=None):
    dist_head_ = ((arr[0:-1] - arr[1:]) ** 2).sum(1)
    dist_tail_ = ((arr[-1] - arr[0]) ** 2).sum(0)
    # dist_end_.shape = (1, len(dist_end_))
    # print(dist_most_.shape)
    # print(dist_end_.shape)
    dists = np.sqrt(np.hstack((dist_head_, dist_tail_)))
    return dists





          

      

      

    

  

    
      
          
            
  Source code for vtool.exif

# -*- coding: utf-8 -*-
# LICENCE
"""
References:
    http://www.exiv2.org/tags.html

TODO:
    https://github.com/recurser/exif-orientation-examples
"""
from __future__ import absolute_import, division, print_function
from six.moves import zip, range
import six
from PIL.ExifTags import TAGS, GPSTAGS
import PIL.ExifTags  # NOQA
from PIL import Image
import utool as ut
import warnings
from utool import util_time
from vtool import image_shared


# Inverse of PIL.ExifTags.TAGS
EXIF_TAG_TO_TAGID = {val: key for (key, val) in six.iteritems(TAGS)}
GPS_TAG_TO_GPSID = {val: key for (key, val) in six.iteritems(GPSTAGS)}

# Relevant EXIF Tags
# 'GPSInfo': 34853
# 'SensitivityType': 34864  # UNSUPPORTED

GPSINFO_CODE = EXIF_TAG_TO_TAGID['GPSInfo']
DATETIMEORIGINAL_TAGID = EXIF_TAG_TO_TAGID['DateTimeOriginal']
SENSITIVITYTYPE_CODE = 34864  # UNSUPPORTED BY PIL

ORIENTATION_CODE = EXIF_TAG_TO_TAGID['Orientation']
ORIENTATION_UNDEFINED = 'UNDEFINED'
ORIENTATION_000 = 'Normal'
ORIENTATION_090 = '90 Clockwise'
ORIENTATION_180 = 'Upside-Down'
ORIENTATION_270 = '90 Counter-Clockwise'

ORIENTATION_DICT = {
    0: ORIENTATION_UNDEFINED,
    1: ORIENTATION_000,
    2: None,  # Flip Left-to-Right
    3: ORIENTATION_180,
    4: None,  # Flip Top-to-Bottom
    5: None,  # Flip Left-to-Right then Rotate 90
    6: ORIENTATION_090,
    7: None,  # Flip Left-to-Right then Rotate 270
    8: ORIENTATION_270,
}

ORIENTATION_DICT_INVERSE = {
    ORIENTATION_UNDEFINED: 0,
    ORIENTATION_000: 1,
    ORIENTATION_180: 3,
    ORIENTATION_090: 6,
    ORIENTATION_270: 8,
}

ORIENTATION_ORDER_LIST = [
    ORIENTATION_DICT_INVERSE[ORIENTATION_000],
    ORIENTATION_DICT_INVERSE[ORIENTATION_090],
    ORIENTATION_DICT_INVERSE[ORIENTATION_180],
    ORIENTATION_DICT_INVERSE[ORIENTATION_270],
]


GPSLATITUDE_CODE = GPS_TAG_TO_GPSID['GPSLatitude']
GPSLATITUDEREF_CODE = GPS_TAG_TO_GPSID['GPSLatitudeRef']
GPSLONGITUDE_CODE = GPS_TAG_TO_GPSID['GPSLongitude']
GPSLONGITUDEREF_CODE = GPS_TAG_TO_GPSID['GPSLongitudeRef']
GPSDATE_CODE = GPS_TAG_TO_GPSID['GPSDateStamp']
GPSTIME_CODE = GPS_TAG_TO_GPSID['GPSTimeStamp']


[docs]def read_exif_tags(pil_img, exif_tagid_list, default_list=None):
    if default_list is None:
        default_list = [None for _ in range(len(exif_tagid_list))]
    exif_dict = get_exif_dict(pil_img)
    exif_val_list = [
        exif_dict.get(key, default) for key, default in zip(exif_tagid_list, default_list)
    ]
    return exif_val_list



[docs]def get_exif_dict(pil_img):
    """Returns exif dictionary by TAGID"""
    try:
        exif_dict = pil_img._getexif()
        if exif_dict is None:
            raise AttributeError
        assert isinstance(exif_dict, dict), 'type(exif_dict)=%r' % type(exif_dict)
    except (ValueError, IndexError, AttributeError, OverflowError):
        exif_dict = {}
    except Exception as ex:
        ut.printex(ex, 'get_exif_dict failed in an unexpected way')
        raise
    return exif_dict



[docs]def get_exif_dict2(pil_img):
    """Returns exif dictionary by TAG (less efficient)"""
    try:
        exif_dict = pil_img._getexif()
        if exif_dict is None:
            raise AttributeError
        assert isinstance(exif_dict, dict), 'type(exif_dict)=%r' % type(exif_dict)
        exif_dict2 = make_exif_dict_human_readable(exif_dict)
    except AttributeError:
        exif_dict2 = {}
    except OverflowError:
        exif_dict2 = {}
    return exif_dict2



[docs]def make_exif_dict_human_readable(exif_dict):
    exif_dict2 = {TAGS.get(key, key): val for (key, val) in six.iteritems(exif_dict)}
    return exif_dict2



[docs]def check_exif_keys(pil_img):
    info_ = pil_img._getexif()
    valid_keys = []
    invalid_keys = []
    for key, val in six.iteritems(info_):
        try:
            exif_keyval = TAGS[key]
            valid_keys.append((key, exif_keyval))
        except KeyError:
            invalid_keys.append(key)
    print('[io] valid_keys = ' + '\n'.join(valid_keys))
    print('-----------')



[docs]def read_all_exif_tags(pil_img):
    info_ = pil_img._getexif()
    exif = (
        {}
        if info_ is None
        else {TAGS.get(key, key): val for key, val in six.iteritems(info_)}
    )
    return exif



[docs]def get_exif_tagids(tag_list):
    tagid_list = [EXIF_TAG_TO_TAGID[tag] for tag in tag_list]
    return tagid_list



[docs]def read_one_exif_tag(pil_img, tag):
    try:
        exif_key = TAGS.keys()[TAGS.values().index(tag)]
    except ValueError:
        return 'Invalid EXIF Tag'
    info_ = pil_img._getexif()
    if info_ is None:
        return None
    else:
        invalid_str = 'Invalid EXIF Key: exif_key=%r, tag=%r' % (exif_key, tag)
        exif_val = info_.get(exif_key, invalid_str)
    return exif_val



[docs]def read_exif(fpath, tag=None):
    try:
        pil_img = Image.open(fpath)
        if not hasattr(pil_img, '_getexif'):
            return 'No EXIF Data'
    except IOError as ex:
        print('Caught IOError: %r' % (ex,))
        image_shared.print_image_checks(fpath)
        raise
        return {} if tag is None else None
    if tag is None:
        exif = read_all_exif_tags(pil_img)
    else:
        exif = read_one_exif_tag(pil_img, tag)
    del pil_img
    return exif



[docs]def get_exist(data, key):
    if key in data:
        return data[key]
    return None



[docs]def convert_degrees(value):
    """
    Helper function to convert the GPS coordinates stored in the EXIF to degress in float format

    References:
        http://en.wikipedia.org/wiki/Geographic_coordinate_conversion
    """
    d0 = value[0][0]
    d1 = value[0][1]
    d = float(d0) / float(d1)

    m0 = value[1][0]
    m1 = value[1][1]
    m = float(m0) / float(m1)

    s0 = value[2][0]
    s1 = value[2][1]
    s = float(s0) / float(s1)

    degrees_float = d + (m / 60.0) + (s / 3600.0)
    return degrees_float



[docs]def get_unixtime_gps(exif_dict, default=-1):
    if GPSINFO_CODE in exif_dict:
        gps_info = exif_dict[GPSINFO_CODE]

        if GPSDATE_CODE in gps_info and GPSTIME_CODE in gps_info:
            gps_date = gps_info[GPSDATE_CODE]
            gps_time = gps_info[GPSTIME_CODE]

            try:
                hour = gps_time[0][0]
                minute = gps_time[1][0]
                second = gps_time[2][0] / 1000.0
                exiftime = '%s %02d:%02d:%02d' % (gps_date, hour, minute, second)

                unixtime = util_time.exiftime_to_unixtime(exiftime)  # convert to unixtime
                return unixtime
            except Exception:
                pass

    return default



[docs]def get_lat_lon(exif_dict, default=(-1, -1)):
    r"""
    Returns the latitude and longitude, if available, from the provided
    exif_data2 (obtained through exif_data2 above)

    Notes:
        Might need to downgrade to Pillow 2.9.0 to solve a bug with getting GPS
        https://github.com/python-pillow/Pillow/issues/1477

        python -c "from PIL import Image; print(Image.PILLOW_VERSION)"

        pip uninstall Pillow
        pip install Pillow==2.9

    CommandLine:
        python -m vtool.exif --test-get_lat_lon

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.exif import *  # NOQA
        >>> import numpy as np
        >>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
        >>> pil_img = Image.open(image_fpath)
        >>> exif_dict = get_exif_dict(pil_img)
        >>> latlon = get_lat_lon(exif_dict)
        >>> result = np.array_str(np.array(latlon), precision=3)
        >>> print(result)
    """
    try:
        if GPSINFO_CODE in exif_dict:
            gps_info = exif_dict[GPSINFO_CODE]

            if (
                GPSLATITUDE_CODE in gps_info
                and GPSLATITUDEREF_CODE in gps_info
                and GPSLONGITUDE_CODE in gps_info
                and GPSLONGITUDEREF_CODE in gps_info
            ):
                gps_latitude = gps_info[GPSLATITUDE_CODE]
                gps_latitude_ref = gps_info[GPSLATITUDEREF_CODE]
                gps_longitude = gps_info[GPSLONGITUDE_CODE]
                gps_longitude_ref = gps_info[GPSLONGITUDEREF_CODE]
                try:
                    lat = convert_degrees(gps_latitude)
                    if gps_latitude_ref != 'N':
                        lat = 0 - lat

                    lon = convert_degrees(gps_longitude)
                    if gps_longitude_ref != 'E':
                        lon = 0 - lon
                    return lat, lon
                except (ZeroDivisionError, TypeError):
                    # FIXME: -1, -1 is not a good invalid GPS
                    # Find out what the divide by zero really means
                    # currently we think it just is bad gps data
                    pass
    except Exception:
        pass
    return default



[docs]def get_orientation(exif_dict, default=0, on_error='warn'):
    r"""
    Returns the image orientation, if available, from the provided
    exif_data2 (obtained through exif_data2 above)

    CommandLine:
        python -m vtool.exif --test-get_orientation

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.exif import *  # NOQA
        >>> from os.path import join
        >>> import numpy as np
        >>> url = 'https://wildbookiarepository.azureedge.net/models/orientation.zip'
        >>> images_path = ut.grab_zipped_url(url)
        >>> result = []
        >>> for index in range(3):
        >>>     image_filename = 'orientation_%05d.JPG' % (index + 1, )
        >>>     pil_img = Image.open(join(images_path, image_filename))
        >>>     exif_dict = get_exif_dict(pil_img)
        >>>     orient = get_orientation(exif_dict)
        >>>     pil_img.close()
        >>>     result.append(orient)
        >>> print(result)
        [1, 6, 8]
    """
    if ORIENTATION_CODE in exif_dict:
        orient = exif_dict[ORIENTATION_CODE]
        if orient in ORIENTATION_DICT:
            if ORIENTATION_DICT[orient] is None:
                msg = 'Undefined orientation=%r in Exif' % (orient,)
                if on_error == 'warn':
                    warnings.warn(msg, RuntimeWarning)
                else:
                    raise NotImplementedError(msg)
            default = orient
        else:
            msg = 'Unrecognized orientation=%r in Exif' % (orient,)
            if on_error == 'warn':
                warnings.warn(msg, RuntimeWarning)
            else:
                raise AssertionError(msg)
    return default



[docs]def get_orientation_str(exif_dict, **kwargs):
    r"""
    Returns the image orientation strings, if available, from the provided
    exif_data2 (obtained through exif_data2 above)

    CommandLine:
        python -m vtool.exif --test-get_orientation_str

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.exif import *  # NOQA
        >>> from os.path import join
        >>> import numpy as np
        >>> url = 'https://wildbookiarepository.azureedge.net/models/orientation.zip'
        >>> images_path = ut.grab_zipped_url(url)
        >>> result = []
        >>> for index in range(3):
        >>>     image_filename = 'orientation_%05d.JPG' % (index + 1, )
        >>>     pil_img = Image.open(join(images_path, image_filename))
        >>>     exif_dict = get_exif_dict(pil_img)
        >>>     orient_str = get_orientation_str(exif_dict)
        >>>     pil_img.close()
        >>>     result.append(orient_str)
        >>> print(result)
        ['Normal', '90 Clockwise', '90 Counter-Clockwise']
    """
    orient = get_orientation(exif_dict, **kwargs)
    orient_str = ORIENTATION_DICT[orient]
    return orient_str



[docs]def get_unixtime(exif_dict, default=-1):
    """
    TODO: Exif.Image.TimeZoneOffset

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.exif import *  # NOQA
        >>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
        >>> pil_img = Image.open(image_fpath)
        >>> exif_dict = get_exif_dict(pil_img)
        >>> pil_img.close()
    """
    exiftime = exif_dict.get(DATETIMEORIGINAL_TAGID, default)
    if isinstance(exiftime, tuple) and len(exiftime) == 1:
        # hack, idk why
        exiftime = exiftime[0]
    if (
        exiftime != -1
        and len(exiftime) == 19
        and exiftime[-1] != ' '
        and exiftime[-3:-1] == ': '
    ):
        # Hack for weird fluke exif times '2009:10:01 11:52: 1'
        exiftime = list(exiftime)
        exiftime[-2] = '0'
        exiftime = ''.join(exiftime)
    unixtime = util_time.exiftime_to_unixtime(exiftime)  # convert to unixtime
    timezone_offset = exif_dict.get('TimeZoneOffset', None)
    if timezone_offset is not None:
        pass
    return unixtime



[docs]def parse_exif_unixtime(image_fpath):
    r"""
    Args:
        image_fpath (str):

    Returns:
        float: unixtime

    CommandLine:
        python -m vtool.exif --test-parse_exif_unixtime

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.exif import *  # NOQA
        >>> image_fpath = ut.grab_file_url('http://images.summitpost.org/original/769474.JPG')
        >>> unixtime = parse_exif_unixtime(image_fpath)
        >>> result = str(unixtime)
        >>> print(result)
    """
    pil_img = image_shared.open_pil_image(image_fpath)
    exif_dict = get_exif_dict(pil_img)
    unixtime = get_unixtime(exif_dict)
    return unixtime



[docs]def parse_exif_unixtime_gps(image_fpath):
    pil_img = image_shared.open_pil_image(image_fpath)
    exif_dict = get_exif_dict(pil_img)
    unixtime = get_unixtime_gps(exif_dict)
    return unixtime



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.exif
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.features

# -*- coding: utf-8 -*-
from __future__ import absolute_import, print_function, division
import utool as ut
import ubelt as ub


[docs]def extract_feature_from_patch(patch):
    import pyhesaff
    import numpy as np
    import vtool as vt

    patch = vt.rectify_to_uint8(patch)
    patch = vt.rectify_to_square(patch)
    patch_list = np.ascontiguousarray(patch[None, :])
    vec = pyhesaff.extract_desc_from_patches(patch_list)[0]
    return vec



[docs]def extract_features(img_or_fpath, feat_type='hesaff+sift', **kwargs):
    r"""
    calls pyhesaff's main driver function for detecting hessian affine keypoints.
    extra parameters can be passed to the hessian affine detector by using
    kwargs.

    Args:
        img_or_fpath (str): image file path on disk
        use_adaptive_scale (bool):
        nogravity_hack (bool):

    Returns:
        tuple : (kpts, vecs)


    CommandLine:
        python -m vtool.features --test-extract_features
        python -m vtool.features --test-extract_features --show

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> from vtool.features import *  # NOQA
        >>> import vtool as vt
        >>> # build test data
        >>> img_fpath = ut.grab_test_imgpath(ut.get_argval('--fname', default='lena.png'))
        >>> imgBGR = vt.imread(img_fpath)
        >>> feat_type = ub.argval('--feat_type', default='hesaff+sift')
        >>> import pyhesaff
        >>> kwargs = ut.parse_dict_from_argv(pyhesaff.get_hesaff_default_params())
        >>> # execute function
        >>> #(kpts, vecs) = extract_features(img_fpath)
        >>> (kpts, vecs) = extract_features(imgBGR, feat_type, **kwargs)
        >>> # verify results
        >>> result = str((kpts, vecs))
        >>> print(result)
        >>> # Show keypoints
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> #pt.figure(fnum=1, doclf=True, docla=True)
        >>> #pt.imshow(imgBGR)
        >>> #pt.draw_kpts2(kpts, ori=True)
        >>> pt.interact_keypoints.ishow_keypoints(imgBGR, kpts, vecs, ori=True, ell_alpha=.4, color='distinct')
        >>> pt.show_if_requested()
    """
    import pyhesaff

    if feat_type == 'hesaff+sift':
        # (kpts, vecs) = pyhesaff.detect_feats(img_fpath, **kwargs)
        (kpts, vecs) = pyhesaff.detect_feats2(img_or_fpath, **kwargs)
    # elif feat_type == 'hesaff+siam128':
    #     # hacky
    #     from wbia_cnn import _plugin

    #     (kpts, sift) = pyhesaff.detect_feats2(img_or_fpath, **kwargs)
    #     if isinstance(img_or_fpath, six.string_types):
    #         import vtool as vt

    #         img_or_fpath = vt.imread(img_or_fpath)
    #     vecs_list = _plugin.extract_siam128_vecs([img_or_fpath], [kpts])
    #     vecs = vecs_list[0]
    #     pass
    else:
        raise AssertionError('Unknown feat_type=%r' % (feat_type,))
    return (kpts, vecs)



[docs]def get_extract_features_default_params():
    r"""
    Returns:
        dict:

    CommandLine:
        python -m vtool.features --test-get_extract_features_default_params

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> from vtool.features import *  # NOQA
        >>> # build test data
        >>> # execute function
        >>> param_dict = get_extract_features_default_params()
        >>> result = ub.repr2(param_dict)
        >>> # verify results
        >>> print(result)
    """
    import pyhesaff

    param_dict = pyhesaff.get_hesaff_default_params()
    return param_dict



[docs]def detect_opencv_keypoints():
    import cv2
    import vtool as vt
    import numpy as np  # NOQA

    # img_fpath = ut.grab_test_imgpath(ub.argval('--fname', default='lena.png'))
    img_fpath = ut.grab_test_imgpath(ub.argval('--fname', default='zebra.png'))
    imgBGR = vt.imread(img_fpath)
    imgGray = cv2.cvtColor(imgBGR, cv2.COLOR_BGR2GRAY)

    def from_cv2_kpts(cv2_kp):
        kp = (cv2_kp.pt[0], cv2_kp.pt[1], cv2_kp.size, 0, cv2_kp.size, cv2_kp.angle)
        return kp

    print('\n'.join(ut.search_module(cv2, 'create', recursive=True)))

    detect_factory = {
        #'BLOB': cv2.SimpleBlobDetector_create,
        #'HARRIS' : HarrisWrapper.create,
        #'SIFT': cv2.xfeatures2d.SIFT_create,  # really DoG
        'SURF': cv2.xfeatures2d.SURF_create,  # really harris corners
        'MSER': cv2.MSER_create,
        #'StarDetector_create',
    }

    extract_factory = {
        'SIFT': cv2.xfeatures2d.SIFT_create,
        'SURF': cv2.xfeatures2d.SURF_create,
        #'DAISY': cv2.xfeatures2d.DAISY_create,
        'FREAK': cv2.xfeatures2d.FREAK_create,
        #'LATCH': cv2.xfeatures2d.LATCH_create,
        #'LUCID': cv2.xfeatures2d.LUCID_create,
        #'ORB': cv2.ORB_create,
    }
    mask = None

    type_to_kpts = {}
    type_to_desc = {}

    key = 'BLOB'
    key = 'MSER'

    for key in detect_factory.keys():
        factory = detect_factory[key]
        extractor = factory()

        # For MSERS need to adapt shape and then convert into a keypoint repr
        if hasattr(extractor, 'detectRegions'):
            # bboxes are x,y,w,h
            regions, bboxes = extractor.detectRegions(imgGray)
            # ellipse definition from [Fitzgibbon95]
            # http://www.bmva.org/bmvc/1995/bmvc-95-050.pdf p518
            # ell = [c_x, c_y, R_x, R_y, theta]
            # (cx, cy) = conic center
            # Rx and Ry = conic radii
            # theta is the counterclockwise angle
            fitz_ellipses = [cv2.fitEllipse(mser) for mser in regions]

            # http://answers.opencv.org/question/19015/how-to-use-mser-in-python/
            # hulls = [cv2.convexHull(p.reshape(-1, 1, 2)) for p in regions]
            # hull_ells = [cv2.fitEllipse(hull[:, 0]) for hull in hulls]
            kpts_ = []
            for ell in fitz_ellipses:
                ((cx, cy), (rx, ry), degrees) = ell
                theta = np.radians(degrees)  # opencv lives in radians
                S = vt.scale_mat3x3(rx, ry)
                T = vt.translation_mat3x3(cx, cy)
                R = vt.rotation_mat3x3(theta)
                # R = np.eye(3)
                invVR = T.dot(R.dot(S))
                kpt = vt.flatten_invV_mats_to_kpts(np.array([invVR]))[0]
                kpts_.append(kpt)
            kpts_ = np.array(kpts_)

        tt = ut.tic('Computing %r keypoints' % (key,))
        try:
            cv2_kpts = extractor.detect(imgGray, mask)
        except Exception as ex:
            ut.printex(ex, 'Failed to computed %r keypoints' % (key,), iswarning=True)
            pass
        else:
            ut.toc(tt)
            type_to_kpts[key] = cv2_kpts

    print(list(type_to_kpts.keys()))
    print(ut.depth_profile(list(type_to_kpts.values())))
    print('type_to_kpts = ' + ub.repr2(type_to_kpts, truncate=True))

    cv2_kpts = type_to_kpts['MSER']
    kp = cv2_kpts[0]  # NOQA
    # cv2.fitEllipse(cv2_kpts[0])
    cv2_kpts = type_to_kpts['SURF']

    for key in extract_factory.keys():
        factory = extract_factory[key]
        extractor = factory()
        tt = ut.tic('Computing %r descriptors' % (key,))
        try:
            filtered_cv2_kpts, desc = extractor.compute(imgGray, cv2_kpts)
        except Exception as ex:
            ut.printex(ex, 'Failed to computed %r descriptors' % (key,), iswarning=True)
            pass
        else:
            ut.toc(tt)
            type_to_desc[key] = desc

    print(list(type_to_desc.keys()))
    print(ut.depth_profile(list(type_to_desc.values())))
    print('type_to_desc = ' + ub.repr2(type_to_desc, truncate=True))



[docs]def test_mser():
    import cv2
    import vtool as vt
    import wbia.plottool as pt
    import numpy as np

    pt.qt4ensure()

    class Keypoints(ut.NiceRepr):
        """
        Convinence class for dealing with keypoints
        """

        def __init__(self, kparr, info=None):
            self.kparr = kparr
            if info is None:
                info = {}
            self.info = info

        def add_info(self, key, val):
            self.info[key] = val

        def __nice__(self):
            return ' ' + str(len(self.kparr))

        @property
        def scale(self):
            return vt.get_scales(self.kparr)

        @property
        def eccentricity(self):
            return vt.get_kpts_eccentricity(self.kparr)

        def compress(self, flags, inplace=False):
            subarr = self.kparr.compress(flags, axis=0)
            info = {key: list(ub.compress(val, flags)) for key, val in self.info.items()}
            return Keypoints(subarr, info)

    img_fpath = ut.grab_test_imgpath(ub.argval('--fname', default='zebra.png'))
    imgBGR = vt.imread(img_fpath)
    imgGray = cv2.cvtColor(imgBGR, cv2.COLOR_BGR2GRAY)
    # http://docs.opencv.org/master/d3/d28/classcv_1_1MSER.html#gsc.tab=0
    # http://stackoverflow.com/questions/17647500/exact-meaning-of-the-parameters-given-to-initialize-mser-in-opencv-2-4-x
    factory = cv2.MSER_create
    img_area = np.product(np.array(vt.get_size(imgGray)))
    _max_area = img_area // 10
    _delta = 8
    _min_diversity = 0.5

    extractor = factory(_delta=_delta, _max_area=_max_area, _min_diversity=_min_diversity)
    # bboxes are x,y,w,h
    regions, bboxes = extractor.detectRegions(imgGray)
    # ellipse definition from [Fitzgibbon95]
    # http://www.bmva.org/bmvc/1995/bmvc-95-050.pdf p518
    # ell = [c_x, c_y, R_x, R_y, theta]
    # (cx, cy) = conic center
    # Rx and Ry = conic radii
    # theta is the counterclockwise angle
    fitz_ellipses = [cv2.fitEllipse(mser) for mser in regions]

    # http://answers.opencv.org/question/19015/how-to-use-mser-in-python/
    # hulls = [cv2.convexHull(p.reshape(-1, 1, 2)) for p in regions]
    # hull_ells = [cv2.fitEllipse(hull[:, 0]) for hull in hulls]
    invVR_mats = []
    for ell in fitz_ellipses:
        ((cx, cy), (dx, dy), degrees) = ell
        theta = np.radians(degrees)  # opencv lives in radians
        # Convert diameter to radians
        rx = dx / 2
        ry = dy / 2
        S = vt.scale_mat3x3(rx, ry)
        T = vt.translation_mat3x3(cx, cy)
        R = vt.rotation_mat3x3(theta)
        invVR = T.dot(R.dot(S))
        invVR_mats.append(invVR)
    invVR_mats = np.array(invVR_mats)
    # _oris = vt.get_invVR_mats_oris(invVR_mats)
    kpts2_ = vt.flatten_invV_mats_to_kpts(invVR_mats)

    self = Keypoints(kpts2_)
    self.add_info('regions', regions)
    flags = self.eccentricity < 0.9
    # flags = self.scale < np.mean(self.scale)
    # flags = self.scale < np.median(self.scale)
    self = self.compress(flags)
    import wbia.plottool as pt

    # pt.interact_keypoints.ishow_keypoints(imgBGR, self.kparr, None, ell_alpha=.4, color='distinct', fnum=2)
    # import wbia.plottool as pt
    vis = imgBGR.copy()

    for region in self.info['regions']:
        vis[region.T[1], region.T[0], :] = 0

    # regions, bbox = mser.detectRegions(gray)
    # hulls = [cv2.convexHull(p.reshape(-1, 1, 2)) for p in self.info['regions']]
    # cv2.polylines(vis, hulls, 1, (0, 255, 0))
    # for region in self.info['regions']:
    #    ell = cv2.fitEllipse(region)
    #    cv2.ellipse(vis, ell, (255))
    pt.interact_keypoints.ishow_keypoints(
        vis, self.kparr, None, ell_alpha=0.4, color='distinct', fnum=2
    )
    # pt.imshow(vis, fnum=2)
    pt.update()

    # extractor = extract_factory['DAISY']()

    # desc_type_to_dtype = {
    #    cv2.CV_8U: np.uint8,
    #    cv2.CV_8s: np.uint,
    # }
    # def alloc_desc(extractor):
    #    desc_type = extractor.descriptorType()
    #    desc_size = extractor.descriptorSize()
    #    dtype = desc_type_to_dtype[desc_type]
    #    shape = (len(cv2_kpts), desc_size)
    #    desc = np.empty(shape, dtype=dtype)
    #    return desc

    # ut.search_module(cv2, 'array', recursive=True)
    # ut.search_module(cv2, 'freak', recursive=True)
    # ut.search_module(cv2, 'out', recursive=True)

    # cv2_kpts = cv2_kpts[0:2]

    # for key, factory in just_desc_factory_.items():
    #    extractor = factory()
    #    desc = alloc_desc(extractor)
    #    desc = extractor.compute(imgGray, cv2_kpts)
    #    feats[key] = (desc,)
    #    #extractor.compute(imgGray, cv2_kpts, desc)
    #    pass
    # kpts = np.array(list(map(from_cv2_kpts, cv2_kpts)))

    # orb = cv2.ORB()
    # kp1, des1 = orb.detectAndCompute(imgGray, None)
    # blober = cv2.SimpleBlobDetector_create()
    # haris_kpts = cv2.cornerHarris(imgGray, 2, 3, 0.04)

    # [name for name in dir(cv2) if 'mat' in name.lower()]
    # [name for name in dir(cv2.xfeatures2d) if 'desc' in name.lower()]

    # [name for name in dir(cv2) if 'detect' in name.lower()]
    # [name for name in dir(cv2) if 'extract' in name.lower()]
    # [name for name in dir(cv2) if 'ellip' in name.lower()]

    # sift = cv2.xfeatures2d.SIFT_create()
    # cv2_kpts = sift.detect(imgGray)
    # desc = sift.compute(imgGray, cv2_kpts)[1]

    # freak = cv2.xfeatures2d.FREAK_create()
    # cv2_kpts = freak.detect(imgGray)
    # desc = freak.compute(imgGray, cv2_kpts)[1]
    pass



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.features
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.fontdemo

#!/usr/bin/env python
# -*- coding: utf-8 -*-
# Needs freetype-py>=1.0
# The MIT License (MIT)
#
# Copyright (c) 2013 Daniel Bader (http://dbader.org)
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to deal
# in the Software without restriction, including without limitation the rights
# to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
#
# The above copyright notice and this permission notice shall be included in
# all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
# AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
# LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
# OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
# THE SOFTWARE.
"""
References:
    https://dbader.org/blog/monochrome-font-rendering-with-freetype-and-python
    https://gist.github.com/dbader/5488053#file-fontdemo-py-L244
"""
from __future__ import absolute_import, division, print_function, unicode_literals


[docs]class Bitmap(object):
    """
    A 2D bitmap image represented as a list of byte values. Each byte indicates the state
    of a single pixel in the bitmap. A value of 0 indicates that the pixel is `off`
    and any other value indicates that it is `on`.
    """

    def __init__(self, width, height, pixels=None):
        self.width = width
        self.height = height
        self.pixels = pixels or bytearray(width * height)

    def __repr__(self):
        """Return a string representation of the bitmap's pixels."""
        rows = ''
        for y in range(self.height):
            for x in range(self.width):
                rows += '#' if self.pixels[y * self.width + x] else '.'
            rows += '\n'
        return rows

[docs]    def bitblt(self, src, x, y):
        """Copy all pixels from `src` into this bitmap"""
        srcpixel = 0
        dstpixel = y * self.width + x
        row_offset = self.width - src.width
        for sy in range(src.height):
            for sx in range(src.width):
                self.pixels[dstpixel] = self.pixels[dstpixel] or src.pixels[srcpixel]
                srcpixel += 1
                dstpixel += 1
            dstpixel += row_offset




[docs]class Glyph(object):
    def __init__(self, pixels, width, height, top, advance_width):
        self.bitmap = Bitmap(width, height, pixels)
        self.top = top
        self.descent = max(0, self.height - self.top)
        self.ascent = max(0, max(self.top, self.height) - self.descent)
        self.advance_width = advance_width

    @property
    def width(self):
        return self.bitmap.width

    @property
    def height(self):
        return self.bitmap.height

[docs]    @staticmethod
    def from_glyphslot(slot):
        """Construct and return a Glyph object from a FreeType GlyphSlot."""
        pixels = Glyph.unpack_mono_bitmap(slot.bitmap)
        width, height = slot.bitmap.width, slot.bitmap.rows
        top = slot.bitmap_top
        advance_width = slot.advance.x // 64
        return Glyph(pixels, width, height, top, advance_width)


[docs]    @staticmethod
    def unpack_mono_bitmap(bitmap):
        """
        Unpack a freetype FT_LOAD_TARGET_MONO glyph bitmap into a bytearray where each
        pixel is represented by a single byte.
        """
        data = bytearray(bitmap.rows * bitmap.width)
        for y in range(bitmap.rows):
            for byte_index in range(bitmap.pitch):
                byte_value = bitmap.buffer[y * bitmap.pitch + byte_index]
                num_bits_done = byte_index * 8
                rowstart = y * bitmap.width + byte_index * 8
                for bit_index in range(min(8, bitmap.width - num_bits_done)):
                    bit = byte_value & (1 << (7 - bit_index))
                    data[rowstart + bit_index] = 1 if bit else 0
        return data




[docs]class Font(object):
    def __init__(self, filename, size):
        import freetype

        self.face = freetype.Face(filename)
        self.face.set_pixel_sizes(0, size)

[docs]    def glyph_for_character(self, char):
        import freetype

        self.face.load_char(char, freetype.FT_LOAD_RENDER | freetype.FT_LOAD_TARGET_MONO)
        return Glyph.from_glyphslot(self.face.glyph)


[docs]    def render_character(self, char):
        glyph = self.glyph_for_character(char)
        return glyph.bitmap


[docs]    def kerning_offset(self, previous_char, char):
        kerning = self.face.get_kerning(previous_char, char)
        return kerning.x // 64


[docs]    def text_dimensions(self, text):
        """
        Return (width, height, baseline) of `text` rendered in the current
        font."""
        width = 0
        max_ascent = 0
        max_descent = 0
        previous_char = None
        for char in text:
            glyph = self.glyph_for_character(char)
            max_ascent = max(max_ascent, glyph.ascent)
            max_descent = max(max_descent, glyph.descent)
            kerning_x = self.kerning_offset(previous_char, char)
            width += max(glyph.advance_width + kerning_x, glyph.width + kerning_x)
            previous_char = char
        height = max_ascent + max_descent
        return (width, height, max_descent)


[docs]    def render_text(self, text, width=None, height=None, baseline=None):
        if None in (width, height, baseline):
            width, height, baseline = self.text_dimensions(text)
        x = 0
        previous_char = None
        outbuffer = Bitmap(width, height)
        for char in text:
            glyph = self.glyph_for_character(char)
            x += self.kerning_offset(previous_char, char)
            y = height - glyph.ascent - baseline
            outbuffer.bitblt(glyph.bitmap, x, y)
            x += glyph.advance_width
            previous_char = char
        return outbuffer




[docs]def font_demo():
    r"""
    CommandLine:
        python -m vtool.fontdemo font_demo --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.fontdemo import *  # NOQA
        >>> result = font_demo()
        >>> import utool as ut
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> ut.show_if_requested()
    """
    filename = '/usr/share/fonts/truetype/freefont/FreeMono.ttf'
    fnt = Font(filename, 12)
    # Single characters
    ch = fnt.render_character('e')
    print(repr(ch))
    # Multiple characters
    txt = fnt.render_text('hello')
    print(repr(txt))
    # Kerning
    print(repr(fnt.render_text('A1321')))
    # Choosing the baseline correctly
    print(repr(fnt.render_text('hello world')))



[docs]def get_text_test_img(text):
    r"""
    Args:
        text (str):

    CommandLine:
        python -m vtool.fontdemo get_text_test_img --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.fontdemo import *  # NOQA
        >>> import utool as ut
        >>> text = 'A012'
        >>> text_img = get_text_test_img(text)
        >>> result = ('text_img = %s' % (ub.repr2(text_img),))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(text_img)
        >>> ut.show_if_requested()
    """
    filename = '/usr/share/fonts/truetype/freefont/FreeMono.ttf'
    fnt = Font(filename, 24)
    buf = fnt.render_text(text)
    import numpy as np

    img = np.array(buf.pixels)
    text_img = img.reshape(buf.height, buf.width) * 255
    return text_img



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.fontdemo
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.geometry

# -*- coding: utf-8 -*-
# LICENCE
from __future__ import absolute_import, division, print_function, unicode_literals
from six.moves import zip
import numpy as np
import utool as ut


[docs]def bboxes_from_vert_list(verts_list, castint=False):
    """Fit the bounding polygon inside a rectangle"""
    return [bbox_from_verts(verts, castint=castint) for verts in verts_list]



[docs]def verts_list_from_bboxes_list(bboxes_list):
    """Create a four-vertex polygon from the bounding rectangle"""
    return [verts_from_bbox(bbox) for bbox in bboxes_list]



[docs]def verts_from_bbox(bbox, close=False):
    r"""
    Args:
        bbox (tuple):  bounding box in the format (x, y, w, h)
        close (bool): (default = False)

    Returns:
        list: verts

    CommandLine:
        python -m vtool.geometry --test-verts_from_bbox

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> bbox = (10, 10, 50, 50)
        >>> close = False
        >>> verts = verts_from_bbox(bbox, close)
        >>> result = ('verts = %s' % (str(verts),))
        >>> print(result)
        verts = ((10, 10), (60, 10), (60, 60), (10, 60))
    """
    x1, y1, w, h = bbox
    x2 = x1 + w
    y2 = y1 + h
    if close:
        # Close the verticies list (for drawing lines)
        verts = ((x1, y1), (x2, y1), (x2, y2), (x1, y2), (x1, y1))
    else:
        verts = ((x1, y1), (x2, y1), (x2, y2), (x1, y2))
    return verts



[docs]def bbox_from_verts(verts, castint=False):
    x = min(x[0] for x in verts)
    y = min(y[1] for y in verts)
    w = max(x[0] for x in verts) - x
    h = max(y[1] for y in verts) - y
    if castint:
        return (int(x), int(y), int(w), int(h))
    else:
        return (x, y, w, h)



[docs]def draw_border(img_in, color=(0, 128, 255), thickness=2, out=None):
    r"""
    Args:
        img_in (ndarray[uint8_t, ndim=2]):  image data
        color (tuple): in bgr
        thickness (int):
        out (None):

    CommandLine:
        python -m vtool.geometry --test-draw_border --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> import vtool as vt
        >>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
        >>> color = (0, 128, 255)
        >>> thickness = 20
        >>> out = None
        >>> # xdoctest: +REQUIRES(module:plottool)
        >>> img = draw_border(img_in, color, thickness, out)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(img)
        >>> pt.show_if_requested()
    """
    h, w = img_in.shape[0:2]
    # verts = verts_from_bbox((0, 0, w, h))
    # verts = verts_from_bbox((0, 0, w - 1, h - 1))
    half_thickness = thickness // 2
    verts = verts_from_bbox(
        (half_thickness, half_thickness, w - thickness, h - thickness)
    )
    # FIXME: adjust verts and draw lines here to fill in the corners correctly
    img = draw_verts(img_in, verts, color=color, thickness=thickness, out=out)
    return img



[docs]def draw_verts(img_in, verts, color=(0, 128, 255), thickness=2, out=None):
    r"""
    Args:
        img_in (?):
        verts (?):
        color (tuple):
        thickness (int):

    Returns:
        ndarray[uint8_t, ndim=2]: img -  image data

    CommandLine:
        python -m vtool.geometry --test-draw_verts --show
        python -m vtool.geometry --test-draw_verts:0 --show
        python -m vtool.geometry --test-draw_verts:1 --show

    References:
        http://docs.opencv.org/modules/core/doc/drawing_functions.html#line

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> import vtool as vt
        >>> # build test data
        >>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
        >>> verts = ((10, 10), (10, 100), (100, 100), (100, 10))
        >>> color = (0, 128, 255)
        >>> thickness = 2
        >>> # execute function
        >>> out = None
        >>> img = draw_verts(img_in, verts, color, thickness, out)
        >>> assert img_in is not img
        >>> assert out is not img
        >>> assert out is not img_in
        >>> # verify results
        >>> # xdoctest: +REQUIRES(--show)
        >>> pt.imshow(img)
        >>> pt.show_if_requested()

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> import vtool as vt
        >>> # build test data
        >>> img_in = vt.imread(ut.grab_test_imgpath('carl.jpg'))
        >>> verts = ((10, 10), (10, 100), (100, 100), (100, 10))
        >>> color = (0, 128, 255)
        >>> thickness = 2
        >>> out = img_in
        >>> # execute function
        >>> img = draw_verts(img_in, verts, color, thickness, out)
        >>> assert img_in is img, 'should be in place'
        >>> assert out is img, 'should be in place'
        >>> # verify results
        >>> # xdoctest: +REQUIRES(--show)
        >>> pt.imshow(img)
        >>> pt.show_if_requested()


    out = img_in = np.zeros((500, 500, 3), dtype=np.uint8)
    """
    import cv2

    if out is None:
        out = np.copy(img_in)
    if isinstance(verts, np.ndarray):
        verts = verts.tolist()
    connect = True
    if connect:
        line_list_sequence = zip(verts[:-1], verts[1:])
        line_tuple_sequence = (
            (tuple(p1_), tuple(p2_)) for (p1_, p2_) in line_list_sequence
        )
        cv2.line(out, tuple(verts[0]), tuple(verts[-1]), color, thickness)
        for (p1, p2) in line_tuple_sequence:
            cv2.line(out, p1, p2, color, thickness)
            # print('p1, p2: (%r, %r)' % (p1, p2))
    else:
        for count, p in enumerate(verts, start=1):
            cv2.circle(out, tuple(p), count, color, thickness=1)
    return out



[docs]def closest_point_on_line_segment(p, e1, e2):
    """
    Finds the closet point from p on line segment (e1, e2)

    Args:
        p (ndarray): and xy point
        e1 (ndarray): the first xy endpoint of the segment
        e2 (ndarray): the second xy endpoint of the segment

    Returns:
        ndarray: pt_on_seg - the closest xy point on (e1, e2) from p

    References:
        http://en.wikipedia.org/wiki/Distance_from_a_point_to_a_line
        http://stackoverflow.com/questions/849211/shortest-distance-between-a-point-and-a-line-segment

    CommandLine:
        python -m vtool.geometry --exec-closest_point_on_line_segment --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> import vtool as vt
        >>> #bbox = np.array([10, 10, 10, 10], dtype=np.float)
        >>> #verts_ = np.array(vt.verts_from_bbox(bbox, close=True))
        >>> #R = vt.rotation_around_bbox_mat3x3(vt.TAU / 3, bbox)
        >>> #verts = vt.transform_points_with_homography(R, verts_.T).T
        >>> verts = np.array([[ 21.83012702,  13.16987298],
        >>>                   [ 16.83012702,  21.83012702],
        >>>                   [  8.16987298,  16.83012702],
        >>>                   [ 13.16987298,   8.16987298],
        >>>                   [ 21.83012702,  13.16987298]])
        >>> rng = np.random.RandomState(0)
        >>> p_list = rng.rand(64, 2) * 20 + 5
        >>> close_pts = np.array([closest_point_on_vert_segments(p, verts) for p in p_list])
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.ensureqt()
        >>> pt.plt.plot(p_list.T[0], p_list.T[1], 'ro', label='original point')
        >>> pt.plt.plot(close_pts.T[0], close_pts.T[1], 'rx', label='closest point on shape')
        >>> for x, y in list(zip(p_list, close_pts)):
        >>>     z = np.array(list(zip(x, y)))
        >>>     pt.plt.plot(z[0], z[1], 'r--')
        >>> pt.plt.legend()
        >>> pt.plt.plot(verts.T[0], verts.T[1], 'b-')
        >>> pt.plt.xlim(0, 30)
        >>> pt.plt.ylim(0, 30)
        >>> pt.plt.axis('equal')
        >>> ut.show_if_requested()
    """
    # shift e1 to origin
    de = (dx, dy) = e2 - e1
    # make point vector wrt orgin
    pv = p - e1
    # Project pv onto de
    mag = np.linalg.norm(de)
    pt_on_line_ = pv.dot(de / mag) * de / mag
    # Check if normalized dot product is between 0 and 1
    # Determines if pt is between 0,0 and de
    t = de.dot(pt_on_line_) / mag ** 2
    # t is an interpolation factor indicating how far past the line segment we
    # are. We are on the line segment if it is in the range 0 to 1.
    if t < 0:
        pt_on_seg = e1
    elif t > 1:
        pt_on_seg = e2
    else:
        pt_on_seg = pt_on_line_ + e1
    return pt_on_seg



[docs]def distance_to_lineseg(p, e1, e2):
    import vtool as vt

    close_pt = vt.closest_point_on_line_segment(p, e1, e2)
    dist_to_lineseg = vt.L2(p, close_pt)
    return dist_to_lineseg



[docs]def closest_point_on_line(p, e1, e2):
    """
    e1 and e2 define two points on the line.
    Does not clip to the segment.

    CommandLine:
        python -m vtool.geometry closest_point_on_line --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> import vtool as vt
        >>> verts = np.array([[ 21.83012702,  13.16987298],
        >>>                   [ 16.83012702,  21.83012702],
        >>>                   [  8.16987298,  16.83012702],
        >>>                   [ 13.16987298,   8.16987298],
        >>>                   [ 21.83012702,  13.16987298]])
        >>> rng = np.random.RandomState(0)
        >>> p_list = rng.rand(64, 2) * 20 + 5
        >>> close_pts = []
        >>> for p in p_list:
        >>>     candidates = [closest_point_on_line(p, e1, e2) for e1, e2 in ut.itertwo(verts)]
        >>>     dists = np.array([vt.L2_sqrd(p, new_pt) for new_pt in candidates])
        >>>     close_pts.append(candidates[dists.argmin()])
        >>> close_pts = np.array(close_pts)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.ensureqt()
        >>> pt.plt.plot(p_list.T[0], p_list.T[1], 'ro', label='original point')
        >>> pt.plt.plot(close_pts.T[0], close_pts.T[1], 'rx', label='closest point on shape')
        >>> for x, y in list(zip(p_list, close_pts)):
        >>>     z = np.array(list(zip(x, y)))
        >>>     pt.plt.plot(z[0], z[1], 'r--')
        >>> pt.plt.legend()
        >>> pt.plt.plot(verts.T[0], verts.T[1], 'b-')
        >>> pt.plt.xlim(0, 30)
        >>> pt.plt.ylim(0, 30)
        >>> pt.plt.axis('equal')
        >>> ut.show_if_requested()
    """
    # shift e1 to origin
    de = (dx, dy) = e2 - e1
    # make point vector wrt orgin
    pv = p - e1
    # Project pv onto de
    mag = np.linalg.norm(de)
    pt_on_line_ = pv.dot(de / mag) * de / mag
    pt_on_line = pt_on_line_ + e1
    return pt_on_line



[docs]def closest_point_on_vert_segments(p, verts):
    import vtool as vt

    candidates = [
        closest_point_on_line_segment(p, e1, e2) for e1, e2 in ut.itertwo(verts)
    ]
    dists = np.array([vt.L2_sqrd(p, new_pt) for new_pt in candidates])
    new_pts = candidates[dists.argmin()]
    return new_pts



[docs]def closest_point_on_bbox(p, bbox):
    """

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> p_list = np.array([[19, 7], [7, 14], [14, 11], [8, 7], [23, 21]], dtype=np.float)
        >>> bbox = np.array([10, 10, 10, 10], dtype=np.float)
        >>> [closest_point_on_bbox(p, bbox) for p in p_list]
    """
    import vtool as vt

    verts = np.array(vt.verts_from_bbox(bbox, close=True))
    new_pts = closest_point_on_vert_segments(p, verts)
    return new_pts



[docs]def bbox_from_xywh(xy, wh, xy_rel_pos=[0, 0]):
    """need to specify xy_rel_pos if xy is not in tl already"""
    to_tlx = xy_rel_pos[0] * wh[0]
    to_tly = xy_rel_pos[1] * wh[1]
    tl_x = xy[0] - to_tlx
    tl_y = xy[1] - to_tly
    bbox = [tl_x, tl_y, wh[0], wh[1]]
    return bbox



[docs]def extent_from_verts(verts):
    bbox = bbox_from_verts(verts)
    extent = extent_from_bbox(bbox)
    return extent



[docs]def union_extents(extents):
    extents = np.array(extents)
    xmin = extents.T[0].min()
    xmax = extents.T[1].max()
    ymin = extents.T[2].min()
    ymax = extents.T[3].max()
    return (xmin, xmax, ymin, ymax)



[docs]def extent_from_bbox(bbox):
    """
    Args:
        bbox (ndarray): tl_x, tl_y, w, h

    Returns:
        extent (ndarray): tl_x, br_x, tl_y, br_y

    CommandLine:
        xdoctest -m ~/code/vtool/vtool/geometry.py extent_from_bbox

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> import ubelt as ub
        >>> bbox = [0, 0, 10, 10]
        >>> extent = extent_from_bbox(bbox)
        >>> result = ('extent = %s' % (ub.repr2(extent, nl=0),))
        >>> print(result)
        extent = [0, 10, 0, 10]
    """
    tl_x, tl_y, w, h = bbox
    br_x = tl_x + w
    br_y = tl_y + h
    extent = [tl_x, br_x, tl_y, br_y]
    return extent



# def tlbr_from_bbox(bbox):
[docs]def bbox_from_extent(extent):
    """
    Args:
        extent (ndarray): tl_x, br_x, tl_y, br_y

    Returns:
        bbox (ndarray): tl_x, tl_y, w, h

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> import ubelt as ub
        >>> extent = [0, 10, 0, 10]
        >>> bbox = bbox_from_extent(extent)
        >>> result = ('bbox = %s' % (ub.repr2(bbox, nl=0),))
        >>> print(result)
        bbox = [0, 0, 10, 10]
    """
    tl_x, br_x, tl_y, br_y = extent
    w = br_x - tl_x
    h = br_y - tl_y
    bbox = [tl_x, tl_y, w, h]
    return bbox



[docs]def bbox_from_center_wh(center_xy, wh):
    return bbox_from_xywh(center_xy, wh, xy_rel_pos=[0.5, 0.5])



[docs]def bbox_center(bbox):
    (x, y, w, h) = bbox
    centerx = x + (w / 2)
    centery = y + (h / 2)
    return centerx, centery



[docs]def get_pointset_extents(pts):
    minx, miny = pts.min(axis=0)
    maxx, maxy = pts.max(axis=0)
    bounds = minx, maxx, miny, maxy
    return bounds



[docs]def get_pointset_extent_wh(pts):
    minx, miny = pts.min(axis=0)
    maxx, maxy = pts.max(axis=0)
    extent_w = maxx - minx
    extent_h = maxy - miny
    return extent_w, extent_h



[docs]def cvt_bbox_xywh_to_pt1pt2(xywh, sx=1.0, sy=1.0, round_=True):
    """Converts bbox to thumb format with a scale factor"""
    import vtool as vt

    (x1, y1, _w, _h) = xywh
    x2 = x1 + _w
    y2 = y1 + _h
    if round_:
        pt1 = (vt.iround(x1 * sx), vt.iround(y1 * sy))
        pt2 = (vt.iround(x2 * sx), vt.iround(y2 * sy))
    else:
        pt1 = ((x1 * sx), (y1 * sy))
        pt2 = ((x2 * sx), (y2 * sy))
    return (pt1, pt2)



[docs]def scale_bbox(bbox, sx, sy=None):
    if sy is None:
        sy = sx
    from vtool import linalg

    centerx, centery = bbox_center(bbox)
    S = linalg.scale_around_mat3x3(sx, sy, centerx, centery)
    verts = np.array(verts_from_bbox(bbox))
    vertsT = linalg.transform_points_with_homography(S, verts.T).T
    bboxT = bbox_from_verts(vertsT)
    return bboxT



[docs]def scale_extents(extents, sx, sy=None):
    """
    Args:
        extent (ndarray): tl_x, br_x, tl_y, br_y
    """
    bbox = bbox_from_extent(extents)
    bboxT = scale_bbox(bbox, sx, sy)
    extentsT = extent_from_bbox(bboxT)
    return extentsT



[docs]def scaled_verts_from_bbox_gen(bbox_list, theta_list, sx=1, sy=1):
    r"""
    Helps with drawing scaled bbounding boxes on thumbnails

    Args:
        bbox_list (list): bboxes in x,y,w,h format
        theta_list (list): rotation of bounding boxes
        sx (float): x scale factor
        sy (float): y scale factor

    Yeilds:
        new_verts - vertices of scaled bounding box for every input

    CommandLine:
        python -m vtool.image --test-scaled_verts_from_bbox_gen

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> # build test data
        >>> bbox_list = [(10, 10, 100, 100)]
        >>> theta_list = [0]
        >>> sx = .5
        >>> sy = .5
        >>> # execute function
        >>> new_verts_list = list(scaled_verts_from_bbox_gen(bbox_list, theta_list, sx, sy))
        >>> result = str(new_verts_list)
        >>> # verify results
        >>> print(result)
        [[[5, 5], [55, 5], [55, 55], [5, 55], [5, 5]]]
    """
    # TODO: input verts support and better name
    for bbox, theta in zip(bbox_list, theta_list):
        new_verts = scaled_verts_from_bbox(bbox, theta, sx, sy)
        yield new_verts



[docs]def scaled_verts_from_bbox(bbox, theta, sx, sy):
    """
    Helps with drawing scaled bbounding boxes on thumbnails

    """
    if bbox is None:
        return None
    from vtool import linalg

    # Transformation matrixes
    R = linalg.rotation_around_bbox_mat3x3(theta, bbox)
    S = linalg.scale_mat3x3(sx, sy)
    # Get verticies of the annotation polygon
    verts = verts_from_bbox(bbox, close=True)
    # Rotate and transform to thumbnail space
    xyz_pts = linalg.add_homogenous_coordinate(np.array(verts).T)
    trans_pts = linalg.remove_homogenous_coordinate(S.dot(R).dot(xyz_pts))
    new_verts = np.round(trans_pts).astype(np.int32).T.tolist()
    return new_verts



[docs]def point_inside_bbox(point, bbox):
    r"""
    Flags points that are strictly inside a bounding box.
    Points on the boundary are not considered inside.

    Args:
        point (ndarray): one or more points to test (2xN)
        bbox (tuple): a bounding box in  (x, y, w, h) format

    Returns:
        bool or ndarray: True if the point is in the bbox

    CommandLine:
        python -m vtool.geometry point_inside_bbox --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.geometry import *  # NOQA
        >>> import ubelt as ub
        >>> point = np.array([
        >>>     [3, 2], [4, 1], [2, 3], [1, 1], [0, 0],
        >>>     [4, 9.5], [9, 9.5], [7, 2], [7, 8], [9, 3]
        >>> ]).T
        >>> bbox = (3, 2, 5, 7)
        >>> flag = point_inside_bbox(point, bbox)
        >>> flag = flag.astype(np.int)
        >>> result = ('flag = %s' % (ub.repr2(flag),))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> verts = np.array(verts_from_bbox(bbox, close=True))
        >>> pt.plot(verts.T[0], verts.T[1], 'b-')
        >>> pt.plot(point[0][flag], point[1][flag], 'go')
        >>> pt.plot(point[0][~flag], point[1][~flag], 'rx')
        >>> pt.plt.xlim(0, 10); pt.plt.ylim(0, 10)
        >>> pt.show_if_requested()
        flag = np.array([0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
    """
    x, y = point
    tl_x, br_x, tl_y, br_y = extent_from_bbox(bbox)
    inside_x = np.logical_and(tl_x < x, x < br_x)
    inside_y = np.logical_and(tl_y < y, y < br_y)
    flag = np.logical_and(inside_x, inside_y)
    return flag



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.geometry
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.histogram

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
from six.moves import zip
import warnings
import scipy.signal
import numpy as np
import utool as ut
from .util_math import TAU


[docs]def argsubmax(ydata, xdata=None):
    """
    Finds a single submaximum value to subindex accuracy.
    If xdata is not specified, submax_x is a fractional index.
    Otherwise, submax_x is sub-xdata (essentially doing the index interpolation
    for you)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> import ubelt as ub
        >>> ydata = [ 0,  1,  2, 1.5,  0]
        >>> xdata = [00, 10, 20,  30, 40]
        >>> result1 = argsubmax(ydata, xdata=None)
        >>> result2 = argsubmax(ydata, xdata=xdata)
        >>> result = ub.repr2([result1, result2], precision=4, nl=1, nobr=True)
        >>> print(result)
        2.1667, 2.0208,
        21.6667, 2.0208,

    Example:
        >>> from vtool.histogram import *  # NOQA
        >>> hist_ = np.array([0, 1, 2, 3, 4])
        >>> centers = None
        >>> maxima_thresh=None
        >>> argsubmax(hist_)
        (4.0, 4.0)
    """
    if len(ydata) == 0:
        raise IndexError('zero length array')
    ydata = np.asarray(ydata)
    xdata = None if xdata is None else np.asarray(xdata)
    submaxima_x, submaxima_y = argsubmaxima(ydata, centers=xdata)
    idx = submaxima_y.argmax()
    submax_y = submaxima_y[idx]
    submax_x = submaxima_x[idx]
    return submax_x, submax_y



[docs]def argsubmaxima(hist, centers=None, maxima_thresh=None, _debug=False):
    r"""
    Determines approximate maxima values to subindex accuracy.

    Args:
        hist\_ (ndarray): ydata, histogram frequencies
        centers (ndarray): xdata, histogram labels
        maxima_thresh (float): cutoff point for labeing a value as a maxima

    Returns:
        tuple: (submaxima_x, submaxima_y)

    CommandLine:
        python -m vtool.histogram argsubmaxima
        python -m vtool.histogram argsubmaxima --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> maxima_thresh = .8
        >>> hist = np.array([6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
        >>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
        >>> (submaxima_x, submaxima_y) = argsubmaxima(hist, centers, maxima_thresh)
        >>> result = str((submaxima_x, submaxima_y))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.draw_hist_subbin_maxima(hist, centers)
        >>> pt.show_if_requested()
        (array([ 3.0318792]), array([ 37.19208239]))
    """
    maxima_x, maxima_y, argmaxima = hist_argmaxima(
        hist, centers, maxima_thresh=maxima_thresh
    )
    argmaxima = np.asarray(argmaxima)
    if _debug:
        print('Argmaxima: ')
        print(' * maxima_x = %r' % (maxima_x))
        print(' * maxima_y = %r' % (maxima_y))
        print(' * argmaxima = %r' % (argmaxima))
    flags = (argmaxima == 0) | (argmaxima == len(hist) - 1)
    argmaxima_ = argmaxima[~flags]
    submaxima_x_, submaxima_y_ = interpolate_submaxima(argmaxima_, hist, centers)
    if np.any(flags):
        endpts = argmaxima[flags]
        submaxima_x = (
            np.hstack([submaxima_x_, centers[endpts]])
            if centers is not None
            else np.hstack([submaxima_x_, endpts])
        )
        submaxima_y = np.hstack([submaxima_y_, hist[endpts]])
    else:
        submaxima_y = submaxima_y_
        submaxima_x = submaxima_x_
    if _debug:
        print('Submaxima: ')
        print(' * submaxima_x = %r' % (submaxima_x))
        print(' * submaxima_y = %r' % (submaxima_y))
    return submaxima_x, submaxima_y



[docs]def argsubmin2(ydata, xdata=None):
    if len(ydata) == 0:
        raise ValueError('zero length array')
    ydata = np.asarray(ydata)
    xdata = None if xdata is None else np.asarray(xdata)
    submax_x, submax_y = argsubmax2(-ydata, xdata)
    submin_x = submax_x
    submin_y = -submax_y
    return submin_x, submin_y



[docs]def argsubmax2(ydata, xdata=None):
    """
    Finds a single submaximum value to subindex accuracy.
    If xdata is not specified, submax_x is a fractional index.
    This version always normalizes x-coordinates.

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> import ubelt as ub
        >>> ydata = [ 0,  1,  2, 1.5,  0]
        >>> xdata = [00, 10, 20,  30, 40]
        >>> result1 = argsubmax(ydata, xdata=None)
        >>> result2 = argsubmax(ydata, xdata=xdata)
        >>> result = ub.repr2([result1, result2], precision=4, nl=1, nobr=True)
        >>> print(result)
        2.1667, 2.0208,
        21.6667, 2.0208,

    Example:
        >>> from vtool.histogram import *  # NOQA
        >>> hist_ = np.array([0, 1, 2, 3, 4])
        >>> centers = None
        >>> thresh_factor = None
        >>> argsubmax(hist_)
        (4.0, 4.0)
    """
    if len(ydata) == 0:
        raise ValueError('zero length array')
    ydata = np.asarray(ydata)
    xdata = None if xdata is None else np.asarray(xdata)
    submaxima_x, submaxima_y = argsubmaxima2(ydata, xdata=xdata, normalize_x=True)
    idx = submaxima_y.argmax()
    submax_y = submaxima_y[idx]
    submax_x = submaxima_x[idx]
    return submax_x, submax_y



[docs]def argsubmaxima2(ydata, xdata=None, thresh_factor=None, normalize_x=True):
    return argsubextrema2(
        'max', ydata, xdata=xdata, thresh_factor=thresh_factor, normalize_x=normalize_x
    )



[docs]def argsubminima2(ydata, xdata=None, thresh_factor=None, normalize_x=True):
    """ """
    return argsubextrema2(
        'min', ydata, xdata=xdata, thresh_factor=thresh_factor, normalize_x=normalize_x
    )



[docs]def argsubextrema2(
    op, ydata, xdata=None, thresh_factor=None, normalize_x=True, flat=True
):
    r"""
    Determines approximate maxima values to subindex accuracy.

    Args:
        ydata (ndarray): ydata, histogram frequencies
        xdata (ndarray): xdata, histogram labels
        thresh_factor (float): cutoff point for labeing a value as a maxima
        flat (bool): if True allows for flat extrema to be found.

    Returns:
        tuple: (submaxima_x, submaxima_y)

    CommandLine:
        python -m vtool.histogram argsubmaxima
        python -m vtool.histogram argsubmaxima --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> thresh_factor = .8
        >>> ydata = np.array([6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
        >>> xdata = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
        >>> op = 'min'
        >>> (subextrema_x, subextrema_y) = argsubextrema2(op, ydata, xdata, thresh_factor)
        >>> result = str((subextrema_x, subextrema_y))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.draw_hist_subbin_maxima(ydata, xdata)
        >>> pt.show_if_requested()

    Doctest:
        >>> from vtool.histogram import *  # NOQA
        >>> thresh_factor = .8
        >>> ydata = np.array([1, 1, 1, 2, 1, 2, 3, 2, 4, 1.1, 5, 1.2, 1.1, 1.1, 1.2, 1.1])
        >>> op = 'max'
        >>> thresh_factor = .8
        >>> (subextrema_x, subextrema_y) = argsubextrema2(op, ydata, thresh_factor=thresh_factor)
        >>> result = str((subextrema_x, subextrema_y))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.qtensure()
        >>> xdata = np.arange(len(ydata))
        >>> pt.figure(fnum=1, doclf=True)
        >>> pt.plot(xdata, ydata)
        >>> pt.plot(subextrema_x, subextrema_y, 'o')
        >>> ut.show_if_requested()
    """
    if op == 'max':
        cmp = np.greater
        cmp_eq = np.greater_equal
        extreme = np.max
        factor_op = np.multiply
    elif op == 'min':
        cmp = np.less
        cmp_eq = np.less_equal
        extreme = np.min
        factor_op = np.divide
    else:
        raise KeyError(op)

    # absolute extrema
    abs_extreme_y = extreme(ydata)

    if thresh_factor is None:
        thresh_factor = 1.0
        # thresh_factor = None

    if thresh_factor is None:
        thresh_value = None
        flags = np.ones(len(ydata), dtype=np.bool_)
    else:
        # Find relative and flat extrema
        thresh_value = factor_op(abs_extreme_y, thresh_factor)
        flags = cmp_eq(ydata, thresh_value)

    # Only consider non-boundary points
    flags[[0, -1]] = False
    mxs = np.where(flags)[0]
    # ydata[np.vstack([mxs - 1, mxs, mxs + 1])]
    lvals, mvals, rvals = ydata[mxs - 1], ydata[mxs], ydata[mxs + 1]
    is_mid_extrema = cmp_eq(mvals, lvals) & cmp_eq(mvals, rvals)
    is_rel_extrema = cmp(mvals, lvals) & cmp(mvals, rvals)
    is_flat_extrema = is_mid_extrema & ~is_rel_extrema

    flat_argextrema = mxs[is_flat_extrema]
    rel_argextrema = mxs[is_rel_extrema]

    # Sublocalize relative extrema
    if len(rel_argextrema) > 0:
        # rel_subextrema_x, rel_subextrema_y = _sublocalize_extrema(
        #     ydata, xdata, rel_argextrema, cmp, normalize_x)
        neighbs = np.vstack((rel_argextrema - 1, rel_argextrema, rel_argextrema + 1))
        y123 = ydata[neighbs]
        if normalize_x or xdata is None:
            x123 = neighbs
        else:
            x123 = xdata[neighbs]

        # Fit parabola around points
        coeff_list = []
        for (x, y) in zip(x123.T, y123.T):
            coeff = np.polyfit(x, y, deg=2)
            coeff_list.append(coeff)

        A, B, C = np.vstack(coeff_list).T

        # Extreme x point is where the derivative is 0
        rel_subextrema_x = -B / (2 * A)
        rel_subextrema_y = C - B * B / (4 * A)

        if xdata is not None and normalize_x:
            # Convert x back to data coordinates if we normalized durring polynimal
            # fitting. Do linear interpoloation.
            rel_subextrema_x = linear_interpolation(xdata, rel_subextrema_x)

        # Check to make sure rel_subextrema is not less extreme than the original
        # extrema (can be the case only if the extrema is incorrectly given)
        # In this case just return what the user wanted as the extrema
        violates = cmp(ydata[rel_argextrema], rel_subextrema_y)
        if np.any(violates):
            warnings.warn(
                'rel_subextrema was less extreme than the measured extrema',
                RuntimeWarning,
            )
            if xdata is not None:
                rel_subextrema_x[violates] = xdata[rel_argextrema[violates]]
            else:
                rel_subextrema_x[violates] = rel_argextrema[violates]
            rel_subextrema_y[violates] = ydata[rel_argextrema[violates]]
    else:
        x123 = None  # for plottool
        coeff_list = []  # for plottool
        rel_subextrema_x, rel_subextrema_y = [], []

    # Check left boundary
    boundary_argextrema = []
    if len(ydata) > 1:
        if thresh_value is None or cmp_eq(ydata[0], thresh_value):
            if cmp_eq(ydata[0], ydata[1]):
                boundary_argextrema.append(0)

    # Check right boundary
    if len(ydata) > 2:
        if thresh_value is None or cmp_eq(ydata[0], thresh_value):
            if cmp_eq(ydata[-1], ydata[-2]):
                boundary_argextrema.append(len(ydata) - 1)

    # Any non-flat mid extrema can be sublocalized
    other_argextrema = np.hstack([boundary_argextrema, flat_argextrema])
    other_argextrema = other_argextrema.astype(np.int)
    other_subextrema_y = ydata[other_argextrema]
    if xdata is None:
        other_subextrema_x = other_argextrema
    else:
        other_subextrema_x = xdata[other_argextrema]

    # Recombine and order all extremas
    subextrema_y = np.hstack([rel_subextrema_y, other_subextrema_y])
    subextrema_x = np.hstack([rel_subextrema_x, other_subextrema_x])
    sortx = subextrema_x.argsort()
    subextrema_x = subextrema_x[sortx]
    subextrema_y = subextrema_y[sortx]
    return subextrema_x, subextrema_y



def _sublocalize_extrema(ydata, xdata, argextrema, cmp, normalize_x=True):
    """
    Assumes argextrema are all relative and not on the boundaries
    """
    # extrema_y = ydata[argextrema]
    # extrema_x = argextrema if xdata is None else xdata[argextrema]

    neighbs = np.vstack((argextrema - 1, argextrema, argextrema + 1))
    y123 = ydata[neighbs]
    if normalize_x or xdata is None:
        x123 = neighbs
    else:
        x123 = xdata[neighbs]

    # Fit parabola around points
    coeff_list = []
    for (x, y) in zip(x123.T, y123.T):
        coeff = np.polyfit(x, y, deg=2)
        coeff_list.append(coeff)

    A, B, C = np.vstack(coeff_list).T

    # Extreme x point is where the derivative is 0
    subextrema_x = -B / (2 * A)
    subextrema_y = C - B * B / (4 * A)

    if xdata is not None and normalize_x:
        # Convert x back to data coordinates if we normalized durring polynimal
        # fitting. Do linear interpoloation.
        subextrema_x = linear_interpolation(xdata, subextrema_x)

    # Check to make sure subextrema is not less extreme than the original
    # extrema (can be the case only if the extrema is incorrectly given)
    # In this case just return what the user wanted as the extrema
    violates = cmp(ydata[argextrema], subextrema_y)
    if np.any(violates):
        warnings.warn(
            'subextrema was less extreme than the measured extrema', RuntimeWarning
        )
        if xdata is not None:
            subextrema_x[violates] = xdata[argextrema[violates]]
        else:
            subextrema_x[violates] = argextrema[violates]
        subextrema_y[violates] = ydata[argextrema[violates]]
    return subextrema_x, subextrema_y


[docs]def linear_interpolation(arr, subindices):
    """
    Does linear interpolation to lookup subindex values

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> arr = np.array([0, 1, 2, 3])
        >>> subindices = np.array([0, .1, 1, 1.8, 2, 2.5, 3] )
        >>> subvalues = linear_interpolation(arr, subindices)
        >>> assert np.allclose(subindices, subvalues)
        >>> assert np.allclose(2.3, linear_interpolation(arr, 2.3))
    """
    idx1 = np.floor(subindices).astype(np.int)
    idx2 = np.floor(subindices + 1).astype(np.int)
    idx2 = np.minimum(idx2, len(arr) - 1)
    alpha = idx2 - subindices
    subvalues = arr[idx1] * (alpha) + arr[idx2] * (1 - alpha)
    return subvalues



# subindex_take = linear_interpolation


[docs]def hist_argmaxima(hist, centers=None, maxima_thresh=None):
    """
    must take positive only values

    CommandLine:
        python -m vtool.histogram hist_argmaxima

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> maxima_thresh = .8
        >>> hist = np.array([    6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
        >>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
        >>> maxima_x, maxima_y, argmaxima = hist_argmaxima(hist, centers)
        >>> result = str((maxima_x, maxima_y, argmaxima))
        >>> print(result)
    """
    # FIXME: Not handling general cases
    # [0] index because argrelmaxima returns a tuple
    argmaxima_ = scipy.signal.argrelextrema(hist, np.greater)[0]
    if len(argmaxima_) == 0:
        argmaxima_ = hist.argmax()
    if maxima_thresh is not None:
        # threshold maxima to be within a factor of the maximum
        maxima_y = hist[argmaxima_]
        isvalid = maxima_y > maxima_y.max() * maxima_thresh
        argmaxima = argmaxima_[isvalid]
    else:
        argmaxima = argmaxima_
    maxima_y = hist[argmaxima]
    maxima_x = argmaxima if centers is None else centers[argmaxima]
    return maxima_x, maxima_y, argmaxima



[docs]def hist_argmaxima2(hist, maxima_thresh=0.8):
    """
    must take positive only values

    Setup:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA

    GridSearch:
        >>> hist1 = np.array([1, .9, .8, .99, .99, 1.1, .9, 1.0, 1.0])
        >>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.0, 1.0])
        >>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.0])
        >>> hist2 = np.array([1, .9, .8, .99, .99, 1.1, 1.2])
        >>> hist2 = np.array([1, 1.2])
        >>> hist2 = np.array([1, 1, 1.2])
        >>> hist2 = np.array([1])
        >>> hist2 = np.array([])

    Example:
        >>> # ENABLE_DOCTEST
        >>> maxima_thresh = .8
        >>> hist = np.array([1, .9, .8, .99, .99, 1.1, .9, 1.0, 1.0])
        >>> argmaxima = hist_argmaxima2(hist)
        >>> print(argmaxima)
    """
    # FIXME: Not handling general cases
    # [0] index because argrelmaxima returns a tuple
    if len(hist) == 0:
        return np.empty(dtype=np.int)
    comperetor = np.greater
    argmaxima_ = scipy.signal.argrelextrema(hist, comperetor)[0]
    if len(argmaxima_) == 0:
        argmaxima_ = np.array([hist.argmax()])  # Hack for no maxima
    maxval = hist[argmaxima_].max()
    size = len(hist)
    end = size - 1
    # Test if 0 is a maximum point
    if 0 not in argmaxima_ and size > 0:
        start_is_extreme = hist[0] > hist[1]
        if start_is_extreme and hist[0] >= maxval * maxima_thresh:
            argmaxima_ = np.hstack([[0], argmaxima_])
    # Test if end is maximum point
    if end not in argmaxima_ and end > 0:
        # end_is_extreme = np.all(hist[argmaxima_[-1] + 1:(end - 1)] < hist[end] )
        end_is_extreme = hist[end] > hist[end - 1]
        if not end_is_extreme:
            # FIXME: might be a case when end is level
            pass
            # end_is_extreme = np.all(hist[argmaxima_[-1] + 1:(end - 1)] == hist[end] )
        if end_is_extreme and hist[end] >= maxval * maxima_thresh:
            argmaxima_ = np.hstack([argmaxima_, [end]])
    # threshold maxima to be within a factor of the maximum
    maxima_y = hist[argmaxima_]
    isvalid = maxima_y >= maxval * maxima_thresh
    argmaxima = argmaxima_[isvalid]
    return argmaxima



[docs]def interpolate_submaxima(argmaxima, hist_, centers=None):
    r"""
    Args:
        argmaxima (ndarray): indicies into ydata / centers that are argmaxima
        hist\_ (ndarray): ydata, histogram frequencies
        centers (ndarray): xdata, histogram labels

    FIXME:
        what happens when argmaxima[i] == len(hist\_)

    CommandLine:
        python -m vtool.histogram --test-interpolate_submaxima --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> import ubelt as ub
        >>> argmaxima = np.array([1, 4, 7])
        >>> hist_ = np.array([    6.73, 8.69, 0.00, 0.00, 34.62, 29.16, 0.00, 0.00, 6.73, 8.69])
        >>> centers = np.array([-0.39, 0.39, 1.18, 1.96,  2.75,  3.53, 4.32, 5.11, 5.89, 6.68])
        >>> submaxima_x, submaxima_y = interpolate_submaxima(argmaxima, hist_, centers)
        >>> locals_ = ut.exec_func_src(interpolate_submaxima,
        >>>                            key_list=['x123', 'y123', 'coeff_list'])
        >>> x123, y123, coeff_list = locals_
        >>> res = (submaxima_x, submaxima_y)
        >>> result = ub.repr2(res, nl=1, nobr=True, precision=2, with_dtype=True)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.ensureqt()
        >>> pt.figure(fnum=pt.ensure_fnum(None))
        >>> pt.plot(centers, hist_, '-')
        >>> pt.plot(centers[argmaxima], hist_[argmaxima], 'o', label='argmaxima')
        >>> pt.plot(submaxima_x, submaxima_y, 'b*', markersize=20, label='interp maxima')
        >>> # Extract parabola points
        >>> pt.plt.plot(x123, y123, 'o', label='maxima neighbors')
        >>> xpoints = [np.linspace(x1, x3, 50) for (x1, x2, x3) in x123.T]
        >>> ypoints = [np.polyval(coeff, x_pts) for x_pts, coeff in zip(xpoints, coeff_list)]
        >>> # Draw Submax Parabola
        >>> for x_pts, y_pts in zip(xpoints, ypoints):
        >>>     pt.plt.plot(x_pts, y_pts, 'g--', lw=2)
        >>> pt.show_if_requested()
        np.array([ 0.15,  3.03,  5.11], dtype=np.float64),
        np.array([  9.2 ,  37.19,   0.  ], dtype=np.float64),

    Example:
        >>> hist_ = np.array([5])
        >>> argmaxima = [0]

    """
    if len(argmaxima) == 0:
        return [], []
    argmaxima = np.asarray(argmaxima)
    neighbs = np.vstack((argmaxima - 1, argmaxima, argmaxima + 1))
    # flags = (neighbs[2] > (len(hist_) - 1)) | (neighbs[0] < 0)
    # neighbs = np.clip(neighbs, 0, len(hist_) - 1)
    # if np.any(flags):
    #     # Clip out of bounds positions
    #     neighbs[0, flags] = neighbs[1, flags]
    #     neighbs[2, flags] = neighbs[1, flags]
    y123 = hist_[neighbs]
    x123 = neighbs if centers is None else centers[neighbs]
    # if np.any(flags):
    #     # Make symetric values so maxima is found exactly in center
    #     y123[0, flags] = y123[1, flags] - 1
    #     y123[2, flags] = y123[1, flags] - 1
    #     x123[0, flags] = x123[1, flags] - 1
    #     x123[2, flags] = x123[1, flags] - 1
    # Fit parabola around points
    coeff_list = [
        np.polyfit(x123_, y123_, deg=2) for (x123_, y123_) in zip(x123.T, y123.T)
    ]
    A, B, C = np.vstack(coeff_list).T
    submaxima_x, submaxima_y = maximum_parabola_point(A, B, C)

    # Check to make sure submaxima is not less than original maxima
    # (can be the case only if the maxima is incorrectly given)
    # In this case just return what the user wanted as the maxima
    maxima_y = y123[1, :]
    invalid = submaxima_y < maxima_y
    if np.any(invalid):
        if centers is not None:
            submaxima_x[invalid] = centers[argmaxima[invalid]]
        else:
            submaxima_x[invalid] = argmaxima[invalid]
        submaxima_y[invalid] = hist_[argmaxima[invalid]]
    return submaxima_x, submaxima_y



[docs]def show_hist_submaxima(
    hist_, edges=None, centers=None, maxima_thresh=0.8, pnum=(1, 1, 1)
):
    r"""
    For C++ to show data

    Args:
        hist_ (?):
        edges (None):
        centers (None):

    CommandLine:
        python -m vtool.histogram --test-show_hist_submaxima --show
        python -m pyhesaff._pyhesaff --test-test_rot_invar --show
        python -m vtool.histogram --test-show_hist_submaxima --dpath figures --save ~/latex/crall-candidacy-2015/figures/show_hist_submaxima.jpg

    Example:
        >>> # xdoctest: +REQUIRES(module:wbia)
        >>> import wbia.plottool as pt
        >>> from vtool.histogram import *  # NOQA
        >>> hist_ = np.array(list(map(float, ut.get_argval('--hist', type_=list, default=[1, 4, 2, 5, 3, 3]))))
        >>> edges = np.array(list(map(float, ut.get_argval('--edges', type_=list, default=[0, 1, 2, 3, 4, 5, 6]))))
        >>> maxima_thresh = ut.get_argval('--maxima_thresh', type_=float, default=.8)
        >>> centers = None
        >>> show_hist_submaxima(hist_, edges, centers, maxima_thresh)
        >>> pt.show_if_requested()
    """
    import wbia.plottool as pt

    if centers is None:
        centers = hist_edges_to_centers(edges)
    bin_colors = pt.get_orientation_color(centers)
    pt.figure(fnum=pt.next_fnum(), pnum=pnum)
    POLAR = False
    if POLAR:
        pt.df2.plt.subplot(*pnum, polar=True, axisbg='#000000')
    pt.draw_hist_subbin_maxima(
        hist_, centers, bin_colors=bin_colors, maxima_thresh=maxima_thresh
    )
    # pt.gca().set_rmax(hist_.max() * 1.1)
    # pt.gca().invert_yaxis()
    # pt.gca().invert_xaxis()
    pt.dark_background()
    # if ut.get_argflag('--legend'):
    #    pt.figure(fnum=pt.next_fnum())
    #    centers_ = np.append(centers, centers[0])
    #    r = np.ones(centers_.shape) * .2
    #    ax = pt.df2.plt.subplot(111, polar=True)
    #    pt.plots.colorline(centers_, r, cmap=pt.df2.plt.get_cmap('hsv'), linewidth=10)
    #    #ax.plot(centers_, r, 'm', color=bin_colors, linewidth=100)
    #    ax.set_rmax(.2)
    #    #ax.grid(True)
    #    #ax.set_title("Angle Colors", va='bottom')
    title = ut.get_argval('--title', default='')
    import wbia.plottool as pt

    pt.set_figtitle(title)



[docs]def get_histinfo_str(hist, edges):
    centers = hist_edges_to_centers(edges)
    hist_str = 'hist    = ' + str(hist.tolist())
    center_str = 'centers = ' + str(centers.tolist())
    edge_str = 'edges   = [' + ', '.join(['%.2f' % _ for _ in edges]) + ']'
    histinfo_str = hist_str + ut.NEWLINE + center_str + ut.NEWLINE + edge_str
    return histinfo_str



# def interpolated_wrapped_histogram2():
#     # another stab at it
#     data = np.array([ 0, .5,  2,  3.5,  3,  3,  3.9,  4])
#     weights = np.ones(len(data))

#     n_bins = 4
#     # max_val = np.pi * 2
#     max_val = 4
#     # Define the edges of each bin (we will vote into the middle)
#     # The first and last item are equivalent

#     # bin_centers = np.linspace(0, max_val, n_bins + 1, endpoint=True)
#     bin_centers = np.array([0, 1.5, 2, 3.5, 4])
#     bin_offsets = np.diff(bin_centers) / 2

#     # sort input data
#     sortx = np.argsort(data)
#     sa = data[sortx]


#     right_edges = bin_centers[:-1] + bin_offsets
#     wrapped_right = bin_centers[-1] + bin_offsets[0]

#     # Find data in the wrap-around zone
#     is_right_wrapped = (sa > right_edges[-1])

#     rectified_left = sa[is_right_wrapped] - max_val
#     # rectified_right = max_val - data[is_left_wrapped]

#     right_idx = right_edges.searchsorted(sa)


#     right_edges[-1] - data[]

#     data % right_edges[-1]

#     left_offsets = np.hstack([bin_offsets[-1], bin_offsets])
#     right_offsets = np.hstack([bin_offsets, bin_offsets[0]])

#     left_edges = bin_centers - left_offsets
#     right_edges = bin_centers + right_offsets


#     bin_edges = np.roll(bin_centers[1:] + bin_offsets, 1)


#     first_left_edge =

#     rssign_left = left_edges.searchsorted(sa)
#     assign_right = right_edges.searchsorted(sa)

#     # Find bins to the left and right of each point
#     assign_left  = sa.searchsorted(bin_edges[:-1], 'left')
#     assign_right = sa.searchsorted(bin_edges[-1], 'right')


[docs]def interpolated_histogram(
    data, weights, range_, bins, interpolation_wrap=True, _debug=False
):
    r"""
    Follows np.histogram, but does interpolation

    Args:
        data (ndarray):
        weights (ndarray):
        range_ (tuple): range from 0 to 1
        bins (int):
        interpolation_wrap (bool): (default = True)
        _debug (bool): (default = False)

    CommandLine:
        python -m vtool.histogram --test-interpolated_histogram

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> data = np.array([ 0,  1,  2,  3.5,  3,  3,  4,  4])
        >>> weights = np.array([1., 1., 1., 1., 1., 1., 1., 1.])
        >>> range_ = (0, 4)
        >>> bins = 5
        >>> interpolation_wrap = False
        >>> hist, edges = interpolated_histogram(data, weights, range_, bins,
        >>>                                      interpolation_wrap)
        >>> assert np.abs(hist.sum() - weights.sum()) < 1E-9
        >>> assert hist.size == bins
        >>> assert edges.size == bins + 1
        >>> result = get_histinfo_str(hist, edges)
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> data = np.array([ 0,  1,  2,  3.5,  3,  3,  4,  4])
        >>> weights = np.array([4.5, 1., 1., 1., 1., 1., 1., 1.])
        >>> range_ = (-.5, 4.5)
        >>> bins = 5
        >>> interpolation_wrap = True
        >>> hist, edges = interpolated_histogram(data, weights, range_, bins,
        >>>                                      interpolation_wrap)
        >>> assert np.abs(hist.sum() - weights.sum()) < 1E-9
        >>> assert hist.size == bins
        >>> assert edges.size == bins + 1
        >>> result = get_histinfo_str(hist, edges)
        >>> print(result)
    """
    assert bins > 0, 'must have nonzero bins'
    data = np.asarray(data)
    if weights is not None:
        weights = np.asarray(weights)
        assert np.all(weights.shape == data.shape), 'shapes disagree'
        weights = weights.ravel()
    data = data.ravel()
    # Compute bin edges like in np.histogram
    start, stop = float(range_[0]), float(range_[1])
    if start == stop:
        start -= 0.5
        stop += 0.5
    # Find bin edges
    hist_dtype = np.float64
    # Compute bin step size, add one if last bin is the same as the first
    step = (stop - start) / float((bins + interpolation_wrap))
    # edges = [start + i * step for i in range(bins + 1)]
    # centers = hist_edges_to_centers(edges)

    half_step = step / 2.0
    # Find fractional bin center index for each datapoint
    data_offset = start + half_step
    frac_index = (data - data_offset) / step
    # Find bin center to the left of each datapoint
    left_index = np.floor(frac_index).astype(np.int32)
    # Find bin center to the right of each datapoint
    right_index = left_index + 1
    # Find the fraction of the distiance the right center is away from the datapoint
    right_alpha = frac_index - left_index
    left_alpha = 1.0 - right_alpha

    if _debug:
        print('bins = %r' % bins)
        print('step = %r' % step)
        print('half_step = %r' % half_step)
        print('data_offset = %r' % data_offset)
        print('-.5 MOD tau = %r' % (-0.5 % TAU,))

    # Handle edge cases
    if interpolation_wrap:
        # when the stop == start (like in orientations)
        left_index %= bins
        right_index %= bins
    else:
        left_index[left_index < 0] = 0
        right_index[right_index >= bins] = bins - 1

    # Each keypoint votes into its left and right bins
    left_vote = left_alpha * weights
    right_vote = right_alpha * weights
    hist = np.zeros((bins,), hist_dtype)
    # TODO: can problably do this faster with cumsum
    for index, vote in zip(left_index, left_vote):
        hist[index] += vote
    for index, vote in zip(right_index, right_vote):
        hist[index] += vote

    if interpolation_wrap:
        edges = np.linspace(start, stop, bins + 1, endpoint=False)
    else:
        edges = np.linspace(start, stop, bins + 1, endpoint=True)
    if _debug:
        import vtool as vt

        assert np.allclose(np.diff(edges), step)
        print(hist.shape)
        print(edges.shape)
        print(vt.kpts_docrepr(hist, 'hist', False))
        print(vt.kpts_docrepr(edges, 'edges', False))

    return hist, edges



[docs]def hist_edges_to_centers(edges):
    r"""
    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> edges = [-0.79, 0.00, 0.79, 1.57, 2.36, 3.14, 3.93, 4.71, 5.50, 6.28, 7.07]
        >>> centers = hist_edges_to_centers(edges)
        >>> result = str(centers)
        >>> print(result)
        [-0.395  0.395  1.18   1.965  2.75   3.535  4.32   5.105  5.89   6.675]
    """
    centers = np.array([(e1 + e2) / 2.0 for (e1, e2) in zip(edges[:-1], edges[1:])])
    return centers



[docs]def wrap_histogram(hist_, edges_, _debug=False):
    r"""
    Simulates the first and last histogram bin being being adjacent to one another
    by replicating those bins at the last and first positions respectively.

    Args:
        hist_ (ndarray):
        edges_ (ndarray):

    Returns:
        tuple: (hist_wrap, edge_wrap)

    CommandLine:
        python -m vtool.histogram --test-wrap_histogram

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> import ubelt as ub
        >>> hist_ = np.array([8., 0., 0., 34.32, 29.45, 0., 0., 6.73])
        >>> edges_ = np.array([ 0.        ,  0.78539816,  1.57079633,
        ...                    2.35619449,  3.14159265,  3.92699081,
        ...                    4.71238898,  5.49778714,  6.2831853 ])
        >>> (hist_wrap, edge_wrap) = wrap_histogram(hist_, edges_)
        >>> tup = (hist_wrap.tolist(), edge_wrap.tolist())
        >>> result = ub.repr2(tup, nl=1, nobr=True, precision=2)
        >>> print(result)
        6.73, 8.00, 0.00, 0.00, 34.32, 29.45, 0.00, 0.00, 6.73, 8.00,
        -0.79, 0.00, 0.79, 1.57, 2.36, 3.14, 3.93, 4.71, 5.50, 6.28, 7.07,
    """
    # FIXME; THIS NEEDS INFORMATION ABOUT THE DISTANCE FROM THE LAST BIN
    # TO THE FIRST. IT IS OK AS LONG AS ALL STEPS ARE EQUAL, BUT IT IS NOT
    # GENERAL
    left_step, right_step = np.diff(edges_)[[0, -1]]
    hist_wrap = np.hstack((hist_[-1:], hist_, hist_[0:1]))
    edge_wrap = np.hstack((edges_[0:1] - left_step, edges_, edges_[-1:] + right_step))
    if _debug:
        import vtool as vt

        print(vt.kpts_docrepr(hist_wrap, 'hist_wrap', False))
        print(vt.kpts_docrepr(edge_wrap, 'edge_wrap', False))
    return hist_wrap, edge_wrap



[docs]def maxima_neighbors(argmaxima, hist_, centers=None):
    neighbs = np.vstack((argmaxima - 1, argmaxima, argmaxima + 1))
    y123 = hist_[neighbs]
    x123 = neighbs if centers is None else centers[neighbs]
    return x123, y123



[docs]def maximum_parabola_point(A, B, C):
    """Maximum x point is where the derivative is 0"""
    xv = -B / (2 * A)
    yv = C - B * B / (4 * A)
    return xv, yv



[docs]def subbin_bounds(z, radius, low, high):
    """
    Gets quantized bounds of a sub-bin/pixel point and a radius.
    Useful for cropping using subpixel points

    Args:
        z (float): center of a circle a 1d pixel array
        radius (float): radius of the circle
        low (int): minimum index of 1d pixel array
        high (int): maximum index of 1d pixel array

    Returns:
        tuple: (iz1, iz2, z_offst) - quantized_bounds and subbin_offset
            iz1 - low radius endpoint
            iz2 - high radius endpoint
            z_offst - subpixel offset
            #Returns: quantized_bounds=(iz1, iz2), subbin_offset

    CommandLine:
        python -m vtool.histogram --test-subbin_bounds

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> z = 1.5
        >>> radius = 5.666
        >>> low = 0
        >>> high = 7
        >>> (iz1, iz2, z_offst) = subbin_bounds(z, radius, low, high)
        >>> result = str((iz1, iz2, z_offst))
        >>> print(result)
        (0, 7, 1.5)
    """
    # print('quan pxl: z=%r, radius=%r, low=%r, high=%r' % (z, radius, low, high))
    # Get subpixel bounds ignoring boundaries
    z1 = z - radius
    z2 = z + radius
    # Quantize and clip bounds
    iz1 = int(max(np.floor(z1), low))
    iz2 = int(min(np.ceil(z2), high))
    # Quantized min radius
    z_offst = z - iz1
    return iz1, iz2, z_offst



[docs]def show_ori_image_ondisk():
    r"""
    CommandLine:
        python -m vtool.histogram --test-show_ori_image_ondisk --show

        python -m vtool.histogram --test-show_ori_image_ondisk --show --patch_img_fpath patches/KP_0_PATCH.png --ori_img_fpath patches/KP_0_orientations01.png --weights_img_fpath patches/KP_0_WEIGHTS.png --grady_img_fpath patches/KP_0_ygradient.png --gradx_img_fpath patches/KP_0_xgradient.png --title cpp_show_ori_ondisk

        python -m pyhesaff._pyhesaff --test-test_rot_invar --show --rebuild-hesaff --no-rmbuild

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.histogram import *  # NOQA
        >>> import wbia.plottool as pt
        >>> import vtool as vt
        >>> result = show_ori_image_ondisk()
        >>> pt.show_if_requested()
    """
    # if img_fpath is not None:
    #    img_fpath = ut.get_argval('--fpath', type_=str, default=ut.grab_test_imgpath('star.png'))
    #    img_fpath = ut.get_argval('--fpath', type_=str, default=ut.grab_test_imgpath('star.png'))
    #    img = vt.imread(img_fpath)
    #    ori_img_fpath     = ut.get_argval('--fpath-ori', type_=str,
    #    default=ut.augpath(img_fpath, '_ori'))
    #    weights_img_fpath = ut.get_argval('--fpath-weight', type_=str,
    #    default=ut.augpath(img_fpath, '_mag'))
    #    vt.imwrite(ori_img_fpath, vt.patch_ori(*vt.patch_gradient(img)))
    #    vt.imwrite(weights_img_fpath, vt.patch_mag(*vt.patch_gradient(img)))
    import vtool as vt

    print('show_ori_image_ondisk')

    def parse_img_from_arg(argstr_):
        fpath = ut.get_argval(argstr_, type_=str, default='None')
        if fpath is not None and fpath != 'None':
            img = vt.imread(fpath, grayscale=True)
            print('Reading %s with stats %s' % (fpath, ut.get_stats_str(img, axis=None)))
        else:
            print('Did not read %s' % (fpath))
            img = None
        return img

    patch = parse_img_from_arg('--patch_img_fpath')
    gori = parse_img_from_arg('--ori_img_fpath') / 255.0 * TAU
    weights = parse_img_from_arg('--weights_img_fpath') / 255.0
    gradx = parse_img_from_arg('--gradx_img_fpath') / 255.0
    grady = parse_img_from_arg('--grady_img_fpath') / 255.0
    gauss = parse_img_from_arg('--gauss_weights_img_fpath') / 255.0
    # print(' * ori_img_fpath = %r' % (ori_img_fpath,))
    # print(' * weights_img_fpath = %r' % (weights_img_fpath,))
    # print(' * gradx_img_fpath = %r' % (gradx_img_fpath,))
    # print(' * grady_img_fpath = %r' % (grady_img_fpath,))
    # import cv2
    # cv2.imread(ori_img_fpath, cv2.IMREAD_UNCHANGED)
    show_ori_image(gori, weights, patch, gradx, grady, gauss)
    title = ut.get_argval('--title', default='')
    import wbia.plottool as pt

    pt.set_figtitle(title)



[docs]def show_ori_image(gori, weights, patch, gradx=None, grady=None, gauss=None, fnum=None):
    """
    CommandLine:
        python -m pyhesaff._pyhesaff --test-test_rot_invar --show --nocpp
    """
    import wbia.plottool as pt

    if fnum is None:
        fnum = pt.next_fnum()
    print('gori.max = %r' % gori.max())
    assert gori.max() <= TAU
    assert gori.min() >= 0
    bgr_ori = pt.color_orimag(gori, weights, False, encoding='bgr')
    print('bgr_ori.max = %r' % bgr_ori.max())

    bgr_ori = (255 * bgr_ori).astype(np.uint8)
    print('bgr_ori.max = %r' % bgr_ori.max())
    # bgr_ori = np.array(bgr_ori, dtype=np.uint8)
    legend = pt.make_ori_legend_img()
    # gorimag_, woff, hoff = vt.stack_images(bgr_ori, legend, vert=False, modifysize=True)
    import vtool as vt

    gorimag_, offsets, sftup = vt.stack_images(
        bgr_ori, legend, vert=False, modifysize=True, return_sf=True
    )
    (woff, hoff) = offsets[1]
    if patch is None:
        pt.imshow(gorimag_, fnum=fnum)
    else:
        pt.imshow(gorimag_, fnum=fnum, pnum=(3, 1, 1), title='colored by orientation')
        # pt.imshow(patch, fnum=fnum, pnum=(2, 2, 1))
        # gradx, grady = np.cos(gori + TAU / 4.0), np.sin(gori + TAU / 4.0)
        if gradx is not None and grady is not None:
            if weights is not None:
                gradx *= weights
                grady *= weights
            pt.imshow(np.array(gradx * 255, dtype=np.uint8), fnum=fnum, pnum=(3, 3, 4))
            pt.imshow(np.array(grady * 255, dtype=np.uint8), fnum=fnum, pnum=(3, 3, 5))
            # pt.imshow(bgr_ori, pnum=(2, 2, 4))
            pt.draw_vector_field(gradx, grady, pnum=(3, 3, 6), invert=True)
        pt.imshow(patch, fnum=fnum, pnum=(3, 1, 3))



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.histogram
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.image

# -*- coding: utf-8 -*-
# LICENCE
from __future__ import absolute_import, division, print_function, unicode_literals
import six
import os
from os.path import exists, join  # NOQA
from os.path import splitext
from six.moves import zip, map, range  # NOQA
import numpy as np
from PIL import Image
from .util_math import TAU
from vtool import exif
import utool as ut
import ubelt as ub


try:
    import cv2

    CV2_INTERPOLATION_TYPES = {
        'nearest': cv2.INTER_NEAREST,
        'linear': cv2.INTER_LINEAR,
        'area': cv2.INTER_AREA,
        'cubic': cv2.INTER_CUBIC,
        'lanczos': cv2.INTER_LANCZOS4,
    }

    CV2_BORDER_TYPES = {
        'constant': cv2.BORDER_CONSTANT,
        'replicate': cv2.BORDER_REPLICATE,
        'reflect': cv2.BORDER_REFLECT,
        'wrap': cv2.BORDER_WRAP,
        'reflect101': cv2.BORDER_REFLECT101,
        'tranparent': cv2.BORDER_TRANSPARENT,
        'isolated': cv2.BORDER_ISOLATED,
    }

    CV2_WARP_KWARGS = {
        'flags': CV2_INTERPOLATION_TYPES['lanczos'],
        'borderMode': cv2.BORDER_CONSTANT,
    }

    try:
        IMREAD_COLOR = cv2.IMREAD_COLOR
    except AttributeError:
        from distutils.version import LooseVersion

        cv2_version = LooseVersion(cv2.__version__)
        print('UNKNOWN cv2_version = {!r}'.format(cv2_version))
        assert cv2_version.version[0] <= 2
        IMREAD_COLOR = cv2.CV_LOAD_IMAGE_COLOR
except ImportError:
    print('ERROR: import cv2 is failing!')
    cv2 = ut.DynStruct()
    cv2.BORDER_CONSTANT = None
    cv2.INTER_LANCZOS4 = None
    cv2.CV_AA = None
    cv2.FONT_HERSHEY_SIMPLEX = None
    cv2.INTER_NEAREST = None


try:
    LINE_AA = cv2.LINE_AA
except AttributeError:
    LINE_AA = cv2.CV_AA

# cv2.BORDER_CONSTANT     cv2.BORDER_REFLECT      cv2.BORDER_REPLICATE
# cv2.BORDER_DEFAULT      cv2.BORDER_REFLECT101   cv2.BORDER_TRANSPARENT
# cv2.BORDER_ISOLATED     cv2.BORDER_REFLECT_101  cv2.BORDER_WRAP


EXIF_TAG_GPS = 'GPSInfo'
EXIF_TAG_DATETIME = 'DateTimeOriginal'


# References:
# http://docs.opencv.org/trunk/doc/py_tutorials/py_gui/py_image_display/py_image_display.html
# cv2.IMREAD_COLOR
# cv2.IMREAD_GRAYSCALE
# cv2.IMREAD_UNCHANGED


def _rectify_border_mode(border_mode, default=cv2.BORDER_CONSTANT):
    """Converts argument to cv2 style"""
    if border_mode is None:
        return default
    elif isinstance(border_mode, six.text_type):
        return CV2_BORDER_TYPES[border_mode]
    else:
        return border_mode


def _rectify_interpolation(interp, default=cv2.INTER_LANCZOS4):
    """
    Converts interpolation into flags suitable cv2 functions

    Args:
        interp (int or str): string or cv2-style interpolation type
        default (int): cv2 interpolation flag to use if `interp` is None

    Returns:
        int: flag specifying interpolation type that can be passed to
           functions like cv2.resize, cv2.warpAffine, etc...
    """
    if interp is None:
        return default
    elif isinstance(interp, six.text_type):
        try:
            return CV2_INTERPOLATION_TYPES[interp]
        except KeyError:
            print(
                'Valid values for interpolation are {}'.format(
                    list(CV2_INTERPOLATION_TYPES.keys())
                )
            )
            raise
    else:
        return interp


[docs]def montage(img_list, dsize, rng=np.random, method='random', return_debug=False):
    """
    Creates a montage / collage from a set of images

    CommandLine:
        python -m vtool.image --exec-montage:0 --show
        python -m vtool.image --exec-montage:1

    Example:
        >>> # SLOW_DOCTEST
        >>> # xdoctest: +SKIP
        >>> from vtool.image import *  # NOQA
        >>> img_list0 = testdata_imglist()
        >>> img_list1 = [resize_to_maxdims(img, (256, 256)) for img in img_list0]
        >>> num = 4
        >>> img_list = list(ub.flatten([img_list1] * num))
        >>> dsize = (700, 700)
        >>> rng = np.random.RandomState(42)
        >>> method = 'unused'
        >>> #method = 'random'
        >>> dst, debug_info = montage(img_list, dsize, rng, method=method,
        >>>                           return_debug=True)
        >>> place_img = debug_info.get('place_img_', np.ones((2, 2)))
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(dst, pnum=(1, 2, 1))
        >>> pt.imshow(place_img / place_img.max(), pnum=(1, 2, 2))
        >>> ut.show_if_requested()

    Example:
        >>> # SLOW_DOCTEST
        >>> # xdoctest: +SKIP
        >>> import wbia
        >>> import random
        >>> from os.path import join, expanduser, abspath
        >>> from vtool.image import *  # NOQA
        >>> ibs = wbia.opendb('GZC')
        >>> gid_list0 = ibs.get_valid_gids()
        >>> img_list = []
        >>> for i in range(6000):
        >>>     print(i)
        >>>     try:
        >>>         gid = random.choice(gid_list0)
        >>>         image = ibs.get_images(gid)
        >>>         image = resize_to_maxdims(image, (512, 512))
        >>>         img_list.append(image)
        >>>     except Exception:
        >>>         pass
        >>> dsize = (19200, 10800)
        >>> rng = np.random.RandomState(42)
        >>> dst = montage(img_list, dsize, rng)
        >>> filepath = abspath(expanduser(join('~', 'Desktop', 'montage.jpg')))
        >>> print('Writing to: %r' % (filepath, ))
        >>> imwrite(filepath, dst)
    """
    import vtool as vt

    channels = 3
    shape = tuple(dsize[::-1]) + (channels,)
    dst = np.zeros(shape, dtype=np.uint8)

    use_placement_prob = method == 'unused'

    if use_placement_prob:
        # TODO: place images in places that other images have not been placed yet
        place_img = np.ones(shape[0:2], dtype=np.float)
        # place_img[
        # place_img = vt.gaussian_patch(shape[0:2], np.array(shape[0:2]) * .1)
        # place_img = vt.gaussian_patch(shape[0:2], np.array(shape[0:2]) * .3)
        temp_img = np.ones(shape[0:2], dtype=np.float)
        # Enumerate valid 2d locations
        xy_locs_ = np.meshgrid(
            np.arange(place_img.shape[1]), np.arange(place_img.shape[0])
        )
        xy_locs = np.vstack((xy_locs_[0].flatten(), xy_locs_[1].flatten())).T

    for img in img_list:
        # np.ones(img.shape, dtype=np.uint8) * 255
        # vt.warp_patch_onto_kpts()
        w, h = vt.get_size(img)
        qw = w / 3.0
        qh = h / 3.0
        tx_pdf = (-qw, dsize[0] + qw)
        ty_pdf = (-qh, dsize[1] + qh)
        # txy_pdf = []

        if use_placement_prob:
            # Enumerate probability of valid 2d locations
            # Renomralize place image
            np.divide(place_img, place_img.sum(), out=place_img)
            # import utool
            # utool.embed()
            if True:
                window_frac = 0.125
                w = h = int(round(min(dst.shape[0:2]) * window_frac))
                element = cv2.getStructuringElement(cv2.MORPH_CROSS, (w, h))
                place_img_ = place_img
                place_img_ = cv2.erode(place_img_, element)
                np.divide(place_img_, place_img_.sum(), out=place_img_)
                xy_prob = place_img_.flatten()
            else:
                xy_prob = place_img.flatten()
            xy_loc_idxs = np.arange(len(xy_locs))
            # np.ones(img.shape, dtype=np.uint8) * 255
            # overwrite tx_pdf with a better value
            idx = rng.choice(xy_loc_idxs, size=1, replace=True, p=xy_prob)
            tx, ty = xy_locs[idx][0]
            tx_pdf = (tx, tx)
            ty_pdf = (ty, ty)

        Aff = vt.random_affine_transform(
            tx_pdf=tx_pdf, ty_pdf=ty_pdf, theta_pdf=(-TAU / 32, TAU / 32), rng=rng
        )

        cv2.warpAffine(
            img,
            Aff[0:2],
            dsize,
            dst=dst,
            flags=cv2.INTER_LANCZOS4,
            borderMode=cv2.BORDER_TRANSPARENT,
        )

        if use_placement_prob:
            # Denote that an image has been placed here.
            patch = vt.gaussian_patch(img.shape[0:2], np.array(img.shape[0:2]) * 0.3)
            # np.add(patch, min(0, patch.min()), out=patch)
            np.divide(patch, patch.max(), out=patch)
            np.subtract(1, patch, out=patch)
            # patch[:] = 0
            # Reset temp image
            temp_img[:] = 1
            # Align patch with placement image
            cv2.warpAffine(
                patch,
                Aff[0:2],
                dsize,
                dst=temp_img,
                flags=cv2.INTER_LANCZOS4,
                borderMode=cv2.BORDER_TRANSPARENT,
            )
            # Renormalize image
            # np.add(temp_img, min(0, temp_img.min()), out=temp_img)
            # np.divide(temp_img, temp_img.max(), out=temp_img)
            np.clip(temp_img, 0, 1, out=temp_img)
            # Blend with placement probability image
            np.multiply(temp_img, place_img, out=place_img)

        # (255 - get_pixel_dist(dst, 0)) / 255
    if return_debug:
        debug_info = {}
        if use_placement_prob:
            debug_info['place_img'] = place_img
            debug_info['place_img_'] = place_img_
        return dst, debug_info

    return dst



[docs]def imread(
    img_fpath,
    grayscale=False,
    orient=False,
    flags=None,
    force_pil=None,
    delete_if_corrupted=False,
    **kwargs
):
    r"""
    Wrapper around the opencv imread function. Handles remote uris.

    Args:
        img_fpath (str):  file path string
        grayscale (bool): (default = False)
        orient (bool): (default = False)
        flags (None): opencv flags (default = None)
        force_pil (bool): (default = None)
        delete_if_corrupted (bool): (default = False)

    Returns:
        ndarray: imgBGR

    CommandLine:
        python -m vtool.image --test-imread
        python -m vtool.image --test-imread:1
        python -m vtool.image --test-imread:2

    References:
        http://docs.opencv.org/modules/core/doc/utility_and_system_functions_and_macros.html#error
        http://stackoverflow.com/questions/23572241/cv2-threshold-error-210

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> imgBGR1 = imread(img_fpath, grayscale=False)
        >>> imgBGR2 = imread(img_fpath, grayscale=True)
        >>> imgBGR3 = imread(img_fpath, orient=True)
        >>> assert imgBGR1.shape == (250, 300, 3)
        >>> assert imgBGR2.shape == (250, 300)
        >>> # assert np.all(imgBGR1 == imgBGR3)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgBGR1, pnum=(2, 2, 1))
        >>> pt.imshow(imgBGR2, pnum=(2, 2, 2))
        >>> pt.imshow(imgBGR3, pnum=(2, 2, 3))
        >>> ut.show_if_requested()

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_url = 'http://images.summitpost.org/original/769474.JPG'
        >>> img_fpath = ut.grab_file_url(img_url)
        >>> imgBGR1 = imread(img_url)
        >>> imgBGR2 = imread(img_fpath)
        >>> #imgBGR2 = imread(img_fpath, force_pil=False, flags=cv2.IMREAD_UNCHANGED)
        >>> print('imgBGR.shape = %r' % (imgBGR1.shape,))
        >>> print('imgBGR2.shape = %r' % (imgBGR2.shape,))
        >>> result = str(imgBGR1.shape)
        >>> diff_pxls = imgBGR1 != imgBGR2
        >>> num_diff_pxls = diff_pxls.sum()
        >>> print(result)
        >>> print('num_diff_pxls=%r/%r' % (num_diff_pxls, diff_pxls.size))
        >>> assert num_diff_pxls == 0
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> diffMag = np.linalg.norm(imgBGR2 / 255. - imgBGR1 / 255., axis=2)
        >>> pt.imshow(imgBGR1, pnum=(1, 3, 1))
        >>> pt.imshow(diffMag / diffMag.max(), pnum=(1, 3, 2))
        >>> pt.imshow(imgBGR2, pnum=(1, 3, 3))
        >>> ut.show_if_requested()
        (2736, 3648, 3)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> url = 'http://www.sherv.net/cm/emo/funny/2/big-dancing-banana-smiley-emoticon.gif'
        >>> img_fpath = ut.grab_file_url(url)
        >>> delete_if_corrupted = False
        >>> grayscale = False
        >>> imgBGR = imread(img_fpath, grayscale=grayscale)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgBGR)
        >>> ut.show_if_requested()
    """
    path, ext = splitext(img_fpath)
    orient_ = 'auto' if orient in ['auto', 'on', True] else False
    use_pil = orient_ or ext.lower() == '.gif' or force_pil is True
    if img_fpath.startswith('http://') or img_fpath.startswith('https://'):
        imgBGR = imread_remote_url(
            img_fpath, grayscale=grayscale, orient=orient, use_pil=use_pil, flags=flags
        )
    elif img_fpath.startswith('s3://'):
        imgBGR = imread_remote_s3(
            img_fpath, grayscale=grayscale, orient=orient, use_pil=use_pil, flags=flags
        )
    else:
        try:
            if use_pil:
                # If we want to open with auto orient, only open once with PIL
                # Otherwise, open with OpenCV (faster) and reorient if given
                # the known orientation of the image
                # pil_img = Image.open(img_fpath)
                # print("USE PIL")
                with Image.open(img_fpath) as pil_img:
                    imgBGR = _fix_orient_pil_img(
                        pil_img, grayscale=grayscale, orient=orient_, **kwargs
                    )
                # with Image.open(img_fpath) as pil_img: # breaks?
                # pil_img.close()  # breaks?
            else:
                # print("USE OPENCV")
                if flags is None:
                    flags = cv2.IMREAD_GRAYSCALE if grayscale else IMREAD_COLOR
                # TODO cv2.IMREAD_UNCHANGED
                imgBGR = cv2.imread(img_fpath, flags=flags)

        except cv2.error as cv2ex:
            ut.printex(cv2ex, 'opencv error', iswarning=True)
            # print('cv2error dict = ' + ub.repr2(cv2ex.__dict__))
            # print('cv2error dirlist = ' + ub.repr2(dir(cv2ex)))
            # print('cv2error args = ' + repr(cv2ex.args))
            # print('cv2error message = ' + repr(cv2ex.message))
            # cv2error args =
            # ('c:/Users/joncrall/code/opencv/modules/core/src/alloc.cpp:52: error:
            # (-4) Failed to allocate 22311168 bytes in function
            # OutOfMemoryError\n',)
            # cv2error message =
            #'c:/Users/joncrall/code/opencv/modules/core/src/alloc.cpp:52: error:
            # (-4) #Failed to allocate 22311168 bytes in function
            # OutOfMemoryError\n'
            imgBGR = None
            # ismem_error = cv2ex.message.find('error: (-4)') > -1
            ismem_error = cv2ex.message.find('OutOfMemoryError') > -1
            if ismem_error:
                raise MemoryError('Memory Error while reading img_fpath=%s' % img_fpath)
        except Exception as ex:
            ut.printex(ex, iswarning=True)
            imgBGR = None
        if imgBGR is None:
            # if not exists(img_fpath):
            if not ut.checkpath(img_fpath, verbose=True):
                raise IOError('cannot read img_fpath=%s does not exist.' % img_fpath)
            else:
                if not os.access(img_fpath, os.R_OK):
                    raise PermissionError(
                        'cannot read img_fpath={} access denied.'.format(img_fpath)
                    )
                if delete_if_corrupted:
                    # Probably should depricate this. A bit out of scope
                    msg = (
                        'Cannot read corrupted img_fpath=%s, requires deletion.'
                        % img_fpath
                    )
                    print('[vt.imread] deleting corrupted image')
                    ut.delete(img_fpath)
                else:
                    msg = (
                        'Cannot read img_fpath=%s, '
                        'seems corrupted or memory error.' % img_fpath
                    )
                print('[vt.imread] ' + msg)
                raise IOError(msg)
        if not isinstance(orient, bool) and orient in exif.ORIENTATION_DICT:
            if False:
                print('[vt.imread] Applying orientation %r' % (orient,))
            imgBGR = _fix_orientation(imgBGR, orient)
    return imgBGR



[docs]def imread_remote_s3(img_fpath, **kwargs):
    import io

    try:
        s3_dict = ut.s3_str_decode_to_dict(img_fpath)
        contents = ut.read_s3_contents(**s3_dict)
        # btyedata = np.asarray(bytearray(contents), dtype=np.uint8)
        # imgBGR = cv2.imdecode(btyedata, -1)
        with io.BytesIO(contents) as image_stream:
            imgBGR = _imread_bytesio(image_stream, **kwargs)
            # with Image.open(image_stream) as pil_img:
            #    imgBGR = _fix_orient_pil_img(pil_img, **kwargs)
    except AttributeError:
        pass
    return imgBGR



[docs]def imread_remote_url(img_url, **kwargs):
    from six.moves import urllib
    import io

    print('USE PIL REMOTE')
    addinfourl = urllib.request.urlopen(img_url)
    try:
        # image_file = io.BytesIO(addinfourl.read())
        # pil_img =  Image.open(image_file)
        with io.BytesIO(addinfourl.read()) as image_stream:
            imgBGR = _imread_bytesio(image_stream, **kwargs)
            # nparr = np.fromstring(image_stream.getvalue(), np.uint8)
            # imgBGR = cv2.imdecode(nparr, cv2.IMREAD_COLOR)  # cv2.IMREAD_COLOR in OpenCV 3.1
            # imgBGR = cv2.imread(image_file)
            # with Image.open(image_file) as pil_img:
            #    imgBGR = _fix_orient_pil_img(pil_img, **kwargs)
    except IOError:
        pass
    finally:
        addinfourl.close()
    return imgBGR



def _imread_bytesio(image_stream, use_pil=False, flags=None, **kwargs):
    if use_pil:
        with Image.open(image_stream) as pil_img:
            imgBGR = _fix_orient_pil_img(pil_img, **kwargs)
    else:
        if flags is None:
            grayscale = kwargs.get('grayscale', False)
            flags = cv2.IMREAD_GRAYSCALE if grayscale else IMREAD_COLOR
        nparr = np.fromstring(image_stream.getvalue(), np.uint8)
        imgBGR = cv2.imdecode(nparr, flags=flags)  # cv2.IMREAD_COLOR in OpenCV 3.1
    return imgBGR


def _fix_orient_pil_img(pil_img, grayscale=False, orient=False, **kwargs):
    if orient == 'auto':
        exif_dict = exif.get_exif_dict(pil_img)
        orient = exif.get_orientation(exif_dict, **kwargs)
    # if pil_img.format in ['MPO', 'GIF']:
    np_img = np.array(pil_img.convert('RGB'))
    # else:
    #    np_img = np.array(pil_img)
    if grayscale:
        imgBGR = cv2.cvtColor(np_img, cv2.COLOR_RGB2GRAY)
    else:
        imgBGR = cv2.cvtColor(np_img, cv2.COLOR_RGB2BGR)
    if not isinstance(orient, bool) and orient in exif.ORIENTATION_DICT:
        imgBGR = _fix_orientation(imgBGR, orient, **kwargs)
    return imgBGR


def _fix_orientation(imgBGR, orient, fallback=True):
    assert not isinstance(orient, bool) and orient in exif.ORIENTATION_DICT
    orient_ = exif.ORIENTATION_DICT[orient]
    if orient_ == exif.ORIENTATION_000:
        return imgBGR

    dsize_h, dsize_w = imgBGR.shape[:2]
    if orient_ in [exif.ORIENTATION_090, exif.ORIENTATION_270]:
        dsize = (
            dsize_h,
            dsize_w,
        )
    else:
        dsize = (
            dsize_w,
            dsize_h,
        )

    # FIXME; rotation changes the shape of the images
    # rotate_image does not do this, it must incorrectly clip areas.
    # TODO 90 degree optimizations
    if orient_ == exif.ORIENTATION_090:
        # return np.rot90(imgBGR, k=1)
        return rotate_image(imgBGR, TAU * 0.25, dsize=dsize)
    elif orient_ == exif.ORIENTATION_180:
        # return np.rot90(imgBGR, k=2)
        return rotate_image(imgBGR, TAU * 0.50, dsize=dsize)
    elif orient_ == exif.ORIENTATION_270:
        # return np.rot90(imgBGR, k=3)
        return rotate_image(imgBGR, TAU * 0.75, dsize=dsize)
    elif fallback:
        return imgBGR
    else:
        raise IOError('Could not fix the image orientation')


[docs]def imwrite(img_fpath, imgBGR, fallback=False):
    """
    References:
        http://docs.opencv.org/modules/highgui/doc/reading_and_writing_images_and_video.html

    Args:
        img_fpath (str):  file path string
        imgBGR (ndarray[uint8_t, ndim=2]):  image data in opencv format (blue, green, red)
        fallback (bool): (default = False)

    CommandLine:
        python -m vtool.image --exec-imwrite

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> import utool as ut
        >>> img_fpath1 = ut.grab_test_imgpath('zebra.png')
        >>> imgBGR = vt.imread(img_fpath1)
        >>> img_dpath = ub.ensure_app_cache_dir('vtool', 'testwrite')
        >>> img_fpath2 = ut.unixjoin(img_dpath, 'zebra.png')
        >>> fallback = False
        >>> imwrite(img_fpath2, imgBGR, fallback=fallback)
        >>> imgBGR2 = vt.imread(img_fpath2)
        >>> assert np.all(imgBGR2 == imgBGR)
    """
    try:
        cv2.imwrite(img_fpath, imgBGR)
    except Exception as ex:
        if fallback:
            try:
                imwrite_fallback(img_fpath, imgBGR)
            except Exception:
                pass
        msg = '[vt.image] ERROR writing: %s' % (img_fpath,)
        ut.printex(ex, msg, keys=['imgBGR.shape'])
        raise



[docs]def imwrite_fallback(img_fpath, imgBGR):
    try:
        import matplotlib.image as mpl_image

        imgRGB = cv2.cvtColor(imgBGR, cv2.COLOR_BGR2RGB)
        mpl_image.imsave(img_fpath, imgRGB)
        return None
    except Exception as ex:
        msg = '[vt.image] FALLBACK ERROR writing: %s' % (img_fpath,)
        ut.printex(ex, msg, keys=['imgBGR.shape'])
        raise



[docs]def get_size(img):
    """Returns the image size in (width, height)"""
    wh = img.shape[0:2][::-1]
    return wh



[docs]def get_num_channels(img):
    """Returns the number of color channels"""
    ndims = len(img.shape)
    if ndims == 2:
        nChannels = 1
    elif ndims == 3 and img.shape[2] == 3:
        nChannels = 3
    elif ndims == 3 and img.shape[2] == 4:
        nChannels = 4
    elif ndims == 3 and img.shape[2] == 1:
        nChannels = 1
    else:
        raise ValueError(
            'Cannot determine number of channels ' 'for img.shape={}'.format(img.shape)
        )
    return nChannels



[docs]def subpixel_values(img, pts):
    """
    References:
        stackoverflow.com/uestions/12729228/simple-efficient-binlinear-interpolation-of-images-in-numpy-and-python

    SeeAlso:
        cv2.getRectSubPix(image, patchSize, center[, patch[, patchType]])
    """
    # Image info
    nChannels = get_num_channels(img)
    height, width = img.shape[0:2]
    # Subpixel locations to sample
    ptsT = pts.T
    x = ptsT[0]
    y = ptsT[1]
    # Get quantized pixel locations near subpixel pts
    x0 = np.floor(x).astype(int)
    x1 = x0 + 1
    y0 = np.floor(y).astype(int)
    y1 = y0 + 1
    # Make sure the values do not go past the boundary
    x0 = np.clip(x0, 0, width - 1)
    x1 = np.clip(x1, 0, width - 1)
    y0 = np.clip(y0, 0, height - 1)
    y1 = np.clip(y1, 0, height - 1)
    # Find bilinear weights
    wa = (x1 - x) * (y1 - y)
    wb = (x1 - x) * (y - y0)
    wc = (x - x0) * (y1 - y)
    wd = (x - x0) * (y - y0)
    if nChannels != 1:
        wa = np.array([wa] * nChannels).T
        wb = np.array([wb] * nChannels).T
        wc = np.array([wc] * nChannels).T
        wd = np.array([wd] * nChannels).T
    # Sample values
    Ia = img[y0, x0]
    Ib = img[y1, x0]
    Ic = img[y0, x1]
    Id = img[y1, x1]
    # Perform the bilinear interpolation
    subpxl_vals = (wa * Ia) + (wb * Ib) + (wc * Ic) + (wd * Id)
    return subpxl_vals



[docs]def open_image_size(image_fpath):
    """
    Gets image size from an image on disk

    Args:
        image_fpath (str):

    Returns:
        tuple: size (width, height)

    CommandLine:
        python -m vtool.image --test-open_image_size

    Doctest:
        >>> from vtool.image import *  # NOQA
        >>> image_fpath = ut.grab_test_imgpath('patsy.jpg')
        >>> size = open_image_size(image_fpath)
        >>> result = ('size = %s' % (str(size),))
        >>> print(result)
        size = (800, 441)

    Ignore:
        >>> # Confirm that Image.open is a lazy load
        >>> import vtool as vt
        >>> import utool as ut
        >>> import timeit
        >>> setup = ut.codeblock(
        >>>     '''
        >>>     from PIL import Image
        >>>     import utool as ut
        >>>     import vtool as vt
        >>>     image_fpath = ut.grab_test_imgpath('patsy.jpg')
        >>>     '''
        >>> )
        >>> t1 = timeit.timeit('Image.open(image_fpath)', setup, number=100)
        >>> t2 = timeit.timeit('Image.open(image_fpath).size', setup, number=100)
        >>> t3 = timeit.timeit('vt.open_image_size(image_fpath)', setup, number=100)
        >>> t4 = timeit.timeit('vt.imread(image_fpath).shape', setup, number=100)
        >>> t5 = timeit.timeit('Image.open(image_fpath).getdata()', setup, number=100)
        >>> print('t1 = %r' % (t1,))
        >>> print('t2 = %r' % (t2,))
        >>> print('t3 = %r' % (t3,))
        >>> print('t4 = %r' % (t4,))
        >>> print('t5 = %r' % (t5,))
        >>> assert t2 < t5
        >>> assert t3 < t4
    """
    try:
        pil_img = Image.open(image_fpath)
        size = pil_img.size
    except IOError as ex:
        print('ERROR: Failed open image size')
        ut.checkpath(image_fpath, verbose=True)
        ut.printex(ex, 'ERROR: Failed open image size')
        raise
    return size



[docs]def cvt_BGR2L(imgBGR):
    imgLAB = cv2.cvtColor(imgBGR, cv2.COLOR_BGR2LAB)
    imgL = imgLAB[:, :, 0]
    return imgL



[docs]def cvt_BGR2RGB(imgBGR):
    imgRGB = cv2.cvtColor(imgBGR, cv2.COLOR_BGR2RGB)
    return imgRGB



[docs]def warpAffine(img, Aff, dsize, assume_float01=True):
    """
    dsize = (width, height) of return image

    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        Aff (ndarray): affine matrix
        dsize (tuple):  width, height

    Returns:
        ndarray: warped_img

    CommandLine:
        python -m vtool.image --test-warpAffine --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath)
        >>> Aff = vt.rotation_mat3x3(TAU / 8)
        >>> dsize = vt.get_size(img)
        >>> warped_img = warpAffine(img, Aff, dsize)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(warped_img)
        >>> ut.show_if_requested()

    Ignore:
        >>> import skimage.transform
        >>> %timeit cv2.warpAffine(img, Aff[0:2], tuple(dsize), **CV2_WARP_KWARGS)
        >>> 100 loops, best of 3: 7.95 ms per loop
        >>> skimage.transform.AffineTransform
        >>> tf = skimage.transform.AffineTransform(rotation=TAU / 8)
        >>> Aff_ = tf.params
        >>> out = skimage.transform._warps_cy._warp_fast(img[:, :, 0], Aff_, output_shape=dsize, mode='constant', order=1)
        >>> %timeit skimage.transform._warps_cy._warp_fast(img[:, :, 0], Aff_, output_shape=dsize, mode='constant', order=1)
        >>> 100 loops, best of 3: 5.74 ms per loop
        >>> %timeit cv2.warpAffine(img[:, :, 0], Aff[0:2], tuple(dsize), **CV2_WARP_KWARGS)
        >>> 100 loops, best of 3: 5.13 ms per loop
        >>> CONCLUSION, cv2 transforms are better
    """
    warped_img = cv2.warpAffine(img, Aff[0:2], tuple(dsize), **CV2_WARP_KWARGS)
    if assume_float01 and img.dtype.kind == 'f':
        # Ensure that image intensity doesnt go out of range
        warped_img = warped_img.clip(0, 1)
    return warped_img



[docs]def warpHomog(img, Homog, dsize, assume_float01=True):
    """
    dsize = (width, height) of return image

    Example:
        >>> img = np.random.rand(224, 224)
        >>> Homog = np.random.rand(3, 3)
        >>> dsize = (128, 128)
        >>> warped_img = warpHomog(img, Homog, dsize)
    """
    warped_img = cv2.warpPerspective(img, Homog, tuple(dsize), **CV2_WARP_KWARGS)
    if assume_float01 and img.dtype.kind == 'f':
        # Ensure that image intensity doesnt go out of range
        warped_img = warped_img.clip(0, 1)
    return warped_img



[docs]def resize(img, dsize, interpolation=None):
    interpolation = _rectify_interpolation(interpolation)
    return cv2.resize(img, dsize, interpolation=interpolation)



[docs]def resize_mask(mask, chip, interpolation=None):
    dsize = get_size(chip)
    return resize(mask, dsize, interpolation)



[docs]def resize_image_by_scale(img, scale, interpolation=None):
    interpolation = _rectify_interpolation(interpolation)
    dsize, tonew_sf = get_round_scaled_dsize(get_size(img), scale)
    new_img = cv2.resize(img, dsize, interpolation=interpolation)
    return new_img



[docs]def resized_dims_and_ratio(img_size, max_dsize):
    """
    returns resized dimensions to get ``img_size`` to fit into ``max_dsize``

    FIXME:
        Should specifying a None force the use of the original dim?

    Args:
        img_size (tuple):
        max_dsize (tuple):

    Returns:
        tuple: (dsize, ratio)

    CommandLine:
        python -m vtool.image resized_dims_and_ratio --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_size = (200, 100)
        >>> max_dsize = (150, 150)
        >>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
        >>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
        >>> print(result)
        (dsize, ratio) = ((150, 75), 0.75)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_size = (200, 100)
        >>> max_dsize = (5000, 1000)
        >>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
        >>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
        >>> print(result)
        (dsize, ratio) = ((2000, 1000), 10.0)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_size = (200, 100)
        >>> max_dsize = (5000, None)
        >>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
        >>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
        >>> print(result)
        (dsize, ratio) = ((200, 100), 1.0)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_size = (200, 100)
        >>> max_dsize = (None, None)
        >>> (dsize, ratio) = resized_dims_and_ratio(img_size, max_dsize)
        >>> result = ('(dsize, ratio) = %s' % (ub.repr2((dsize, ratio), nl=0),))
        >>> print(result)
        (dsize, ratio) = ((200, 100), 1.0)
    """
    # if isinstance(max_dsize, (tuple, list, np.ndarray)):
    max_width, max_height = max_dsize
    width, height = img_size
    if False:
        if max_width is not None and max_height is not None:
            ratio = min(max_width / width, max_height / height)
        elif max_width is not None:
            ratio = max_width / width
        elif max_width is not None:
            ratio = max_height / height
        else:
            ratio = 1.0
    else:
        if max_width is None:
            max_width = width
        if max_height is None:
            max_height = height
        ratio = min(max_width / width, max_height / height)
    dsize = (int(round(width * ratio)), int(round(height * ratio)))
    return dsize, ratio



[docs]def resized_clamped_thumb_dims(img_size, max_dsize):
    dsize_, ratio = resized_dims_and_ratio(img_size, max_dsize)
    dsize = img_size if ratio > 1 else dsize_
    sx = dsize[0] / img_size[0]
    sy = dsize[1] / img_size[1]
    return dsize, sx, sy



[docs]def pad_image_ondisk(
    img_fpath, pad_, out_fpath=None, value=0, borderType=cv2.BORDER_CONSTANT, **kwargs
):
    r"""
    Returns:
        str: out_fpath -  file path string

    CommandLine:
        python -m vtool.image pad_image_ondisk

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_fpath = ut.get_argval('--fpath', type_=str)
        >>> pad_ = '?'
        >>> out_fpath = None
        >>> value = 0
        >>> borderType = 0
        >>> out_fpath = pad_image_ondisk(img_fpath, pad_, out_fpath, value, borderType)
        >>> result = ('out_fpath = %s' % (ub.repr2(out_fpath),))
        >>> print(result)
    """
    imgBGR = imread(img_fpath)
    imgBGR2 = cv2.copyMakeBorder(
        imgBGR, pad_, pad_, pad_, pad_, borderType=cv2.BORDER_CONSTANT, value=value
    )
    imgBGR2[:pad_, :] = value
    imgBGR2[-pad_:, :] = value
    imgBGR2[:, :pad_] = value
    imgBGR2[:, -pad_:] = value
    if out_fpath is None:
        out_fpath = ut.augpath(img_fpath, '_pad=%r' % (pad_))
    imwrite(out_fpath, imgBGR2)
    return out_fpath



[docs]def pad_image(imgBGR, pad_, value=0, borderType=cv2.BORDER_CONSTANT):
    imgBGR2 = cv2.copyMakeBorder(
        imgBGR, pad_, pad_, pad_, pad_, borderType=cv2.BORDER_CONSTANT, value=value
    )
    return imgBGR2



[docs]def get_pixel_dist(img, pixel, channel=None):
    """
    pixel = fillval
    isfill = mask2d
    """
    if not isinstance(pixel, np.ndarray):
        if isinstance(pixel, (list, tuple)):
            pixel = np.array(pixel)
        else:
            pixel = np.array([pixel])
    mask2d = np.abs(img - pixel[None, None, :])
    if len(img.shape) > 2:
        if channel is None:
            mask2d = np.sum(mask2d, axis=2)
        else:
            mask2d = mask2d[:, :, channel]
    return mask2d



[docs]def make_white_transparent(imgBGR):
    r"""
    Args:
        imgBGR (ndarray[uint8_t, ndim=2]):  image data (blue, green, red)

    Returns:
        ndarray: imgBGRA

    CommandLine:
        python -m vtool.image make_white_transparent --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> imgBGR = imread(ut.get_argval('--fpath', type_=str))
        >>> imgBGRA = make_white_transparent(imgBGR)
        >>> result = ('imgBGRA = %s' % (ub.repr2(imgBGRA),))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> ut.show_if_requested()
    """
    import vtool as vt

    dist = vt.get_pixel_dist(imgBGR, [255, 255, 255])
    # grayflags = np.logical_and(imgBGR[:, :, 0] == imgBGR[:, :, 1], imgBGR[:, :, 1] == imgBGR[:, :, 2])
    # dist = dist / dist.max()
    imgBGRA = cv2.cvtColor(imgBGR, cv2.COLOR_BGR2BGRA)
    # imgBGRA[:, :, 3] = np.maximum(np.round(dist * 255), ~grayflags * 255)
    # imgBGRA[:, :, 3] = np.round(dist * 255)
    imgBGRA[:, :, 3] = np.round(dist / 3)
    return imgBGRA



[docs]def crop_out_imgfill(img, fillval=None, thresh=0, channel=None):
    r"""
    Crops image to remove fillval

    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        fillval (None): (default = None)
        thresh (int): (default = 0)

    Returns:
        ndarray: cropped_img

    CommandLine:
        python -m vtool.image --exec-crop_out_imgfill

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img = vt.get_stripe_patch()
        >>> img = (img * 255).astype(np.uint8)
        >>> print(img)
        >>> img = cv2.cvtColor(img, cv2.COLOR_GRAY2RGB)
        >>> fillval = np.array([25, 25, 25])
        >>> thresh = 0
        >>> cropped_img = crop_out_imgfill(img, fillval, thresh)
        >>> cropped_img2 = cv2.cvtColor(cropped_img, cv2.COLOR_RGB2GRAY)
        >>> result = ('cropped_img2 = \n%s' % (str(cropped_img2),))
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img = vt.get_stripe_patch()
        >>> img = (img * 255).astype(np.uint8)
        >>> print(img)
        >>> fillval = 25
        >>> thresh = 0
        >>> cropped_img = crop_out_imgfill(img, fillval, thresh)
        >>> result = ('cropped_img = \n%s' % (str(cropped_img),))
        >>> print(result)
    """
    import vtool as vt

    if fillval is None:
        fillval = np.array([255] * get_num_channels(img))
    # for colored images
    # with ut.embed_on_exception_context:
    pixel = fillval
    dist = get_pixel_dist(img, pixel, channel=channel)
    isfill = dist <= thresh
    # isfill should just be 2D
    # Fix shape that comes back as (1, W, H)
    if len(isfill.shape) == 3 and isfill.shape[0] == 1:
        if np.all(np.greater(isfill.shape[1:2], [4, 4])):
            isfill = isfill[0]
    rowslice, colslice = vt.get_crop_slices(isfill)
    cropped_img = img[rowslice, colslice]
    return cropped_img



[docs]def clipwhite_ondisk(fpath_in, fpath_out=None, verbose=ut.NOT_QUIET):
    r"""
    Strips white borders off an image on disk

    Args:
        fpath_in (str):
        fpath_out (None): (default = None)
        verbose (bool):  verbosity flag(default = True)

    Returns:
        str: fpath_out

    CommandLine:
        python -m vtool.image clipwhite_ondisk
    """
    import vtool as vt

    if fpath_out is None:
        fpath_out = ut.augpath(fpath_in, '_clipwhite')
    img = vt.imread(fpath_in, flags=cv2.IMREAD_UNCHANGED)
    if verbose:
        print('[clipwhite] img.shape = %r' % (img.shape,))
    cropped_img = clipwhite(img)
    if verbose:
        print('[clipwhite] cropped_img.shape = %r' % (cropped_img.shape,))
    vt.imwrite(fpath_out, cropped_img)
    return fpath_out



[docs]def clipwhite(img):
    """
    Strips white borders off an image
    """
    nChannels = get_num_channels(img)
    # thresh = 128
    thresh = 64
    if nChannels == 4:
        # alpha
        thresh = 12
        fillval = 0
        channel = 3
        # imgBGRA
        # Clip alpha first
        cropped_img = crop_out_imgfill(img, fillval, thresh=thresh, channel=channel)
        # Clip white next
        fillval = np.array([255] * nChannels)
        cropped_img = crop_out_imgfill(cropped_img, fillval=fillval, thresh=thresh)
        # cropped_img = crop_out_imgfill(img, fillval=fillval, thresh=thresh)
    else:
        fillval = np.array([255] * nChannels)
        cropped_img = crop_out_imgfill(img, fillval=fillval, thresh=thresh)
    return cropped_img



[docs]def rotate_image_ondisk(img_fpath, theta, out_fpath=None, **kwargs):
    r"""
    Rotates an image on disk

    Args:
        img_fpath (?):
        theta (?):
        out_fpath (None):

    CommandLine:
        python -m vtool.image --test-rotate_image_ondisk

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> # build test data
        >>> img_fpath = ut.grab_test_imgpath('star.png')
        >>> theta = TAU * 3 / 8
        >>> # execute function
        >>> out_fpath = None
        >>> out_fpath_ = rotate_image_ondisk(img_fpath, theta, out_fpath)
        >>> print(out_fpath_)
        >>> if ut.get_argflag('--show') or ut.inIPython():
        >>>     import wbia.plottool as pt
        >>>     pt.imshow(out_fpath_,  pnum=(1, 1, 1))
        >>>     pt.show_if_requested()

    """
    img = imread(img_fpath)
    imgR = rotate_image(img, theta, **kwargs)
    out_fpath_ = (
        ut.augpath(img_fpath, augsuf='_theta=%r' % (theta))
        if out_fpath is None
        else out_fpath
    )
    imwrite(out_fpath_, imgR)
    return out_fpath_



[docs]def rotate_image(img, theta, border_mode=None, interpolation=None, dsize=None):
    r"""
    Rotates an image around its center

    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        theta (?):

    CommandLine:
        python -m vtool.image --test-rotate_image

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> # build test data
        >>> img = vt.get_test_patch('star2')
        >>> theta = TAU / 16.0
        >>> # execute function
        >>> imgR = rotate_image(img, theta)
        >>> if ut.get_argflag('--show') or ut.inIPython():
        >>>     import wbia.plottool as pt
        >>>     pt.imshow(img  * 255,  pnum=(1, 2, 1))
        >>>     pt.imshow(imgR * 255, pnum=(1, 2, 2))
        >>>     pt.show_if_requested()
    """
    from vtool import linalg as ltool

    border_mode = _rectify_border_mode(border_mode)
    interpolation = _rectify_interpolation(interpolation)
    bbox0 = [0, 0, img.shape[1], img.shape[0]]
    if dsize is None:
        dsize = [img.shape[1], img.shape[0]]
        bbox1 = bbox0
    else:
        bbox1 = [0, 0, dsize[0], dsize[1]]
    R = ltool.rotation_around_bbox_mat3x3(theta, bbox0, bbox1=bbox1)
    imgR = cv2.warpAffine(
        img, R[0:2], tuple(dsize), borderMode=border_mode, flags=interpolation
    )
    return imgR



[docs]def shear(img, x_shear, y_shear, dsize=None, **kwargs):
    r"""
    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        x_shear (?):
        y_shear (?):
        dsize (tuple):  width, height

    CommandLine:
        python -m vtool.image --test-shear --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath)
        >>> x_shear = 0.05
        >>> y_shear = -0.05
        >>> dsize = None
        >>> imgSh = shear(img, x_shear, y_shear, dsize)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgSh)
        >>> ut.show_if_requested()
    """
    from vtool import linalg as ltool

    if dsize is None:
        dsize = get_size(img)
    shear_mat3x3 = ltool.shear_mat3x3(x_shear, y_shear)
    warp_kwargs = CV2_WARP_KWARGS.copy()
    warp_kwargs.update(kwargs)
    imgSh = cv2.warpAffine(img, shear_mat3x3[0:2], tuple(dsize), **warp_kwargs)
    return imgSh



[docs]def affine_warp_around_center(
    img,
    sx=1,
    sy=1,
    theta=0,
    shear=0,
    tx=0,
    ty=0,
    dsize=None,
    borderMode=cv2.BORDER_CONSTANT,
    flags=cv2.INTER_LANCZOS4,
    out=None,
    **kwargs
):
    r"""

    CommandLine:
        python -m vtool.image --test-affine_warp_around_center --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath) / 255.0
        >>> img = img.astype(np.float32)
        >>> dsize = (1000, 1000)
        >>> shear = .2
        >>> theta = np.pi / 4
        >>> tx = 0
        >>> ty = 100
        >>> sx = 1.5
        >>> sy = 1.0
        >>> borderMode = cv2.BORDER_CONSTANT
        >>> flags = cv2.INTER_LANCZOS4
        >>> img_warped = affine_warp_around_center(img, sx=sx, sy=sy,
        ...     theta=theta, shear=shear, tx=tx, ty=ty, dsize=dsize,
        ...     borderMode=borderMode, flags=flags, borderValue=(.5, .5, .5))
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow((img_warped * 255.0).astype(np.uint8))
        >>> ut.show_if_requested()
    """
    from vtool import linalg as ltool

    if dsize is None:
        dsize = (img.shape[1], img.shape[0])
    else:
        dsize = tuple(dsize)
    w2, h2 = dsize
    h1, w1 = img.shape[0:2]
    y1, x1 = h1 / 2.0, w1 / 2.0
    y2, x2 = h2 / 2.0, w2 / 2.0
    # MOVE AFFINE AROUND w.r.t new dsize
    Aff = ltool.affine_around_mat3x3(x1, y1, sx, sy, theta, shear, tx, ty, x2, y2)
    img_warped = cv2.warpAffine(
        img, Aff[0:2], dsize, dst=out, borderMode=borderMode, flags=flags, **kwargs
    )
    # Fix grayscale channel issues
    if len(img.shape) == 3 and len(img_warped.shape) == 2:
        img_warped.shape = img_warped.shape + (1,)
    return img_warped



[docs]def get_round_scaled_dsize(dsize, scale):
    """
    Returns an integer size and scale that best approximates
    the floating point scale on the original size

    Args:
        dsize (tuple): original width height
        scale (float or tuple): desired floating point scale factor
    """
    try:
        sx, sy = scale
    except TypeError:
        sx = sy = scale
    w, h = dsize
    new_w = int(round(w * sx))
    new_h = int(round(h * sy))
    new_scale = new_w / w, new_h / h
    new_dsize = (new_w, new_h)
    return new_dsize, new_scale



[docs]def rectify_to_square(img, extreme='max'):
    h, w = img.shape[0:2]
    if w == h:
        return img
    else:
        extreme_fn = {'max': max, 'min': min}[extreme]
        d = extreme_fn(w, h)
        return resize(img, (d, d))



[docs]def rectify_to_float01(img, dtype=np.float32):
    """Ensure that an image is encoded using a float properly"""
    if img.dtype.kind in ('i', 'u'):
        assert img.max() <= 255
        img_ = img.astype(dtype) / 255.0
    else:
        img_ = img.astype(dtype)
    return img_



[docs]def rectify_to_uint8(img):
    """Ensure that an image is encoded in uint8 properly"""
    if img.dtype.kind in ('f'):
        if img.max() <= 1.0 or img.min() >= 0.0:
            raise ValueError(
                'Bad input image. Stats={}'.format(
                    ub.repr2(ut.get_stats(img.ravel()), precision=2)
                )
            )
        img_ = (img * 255.0).astype(np.uint8)
    else:
        img_ = img
    return img_



[docs]def make_channels_comparable(img1, img2):
    """
    Broadcasts image arrays so they can have elementwise operations applied

    CommandLine:
        python -m vtool.image make_channels_comparable

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> wh_basis = [(5, 5), (3, 5), (5, 3), (1, 1), (1, 3), (3, 1)]
        >>> for w, h in wh_basis:
        >>>     shape_basis = [(w, h), (w, h, 1), (w, h, 3)]
        >>>     # Test all permutations of shap inputs
        >>>     for shape1, shape2 in ut.product(shape_basis, shape_basis):
        >>>         print('*    input shapes: %r, %r' % (shape1, shape2))
        >>>         img1 = np.empty(shape1)
        >>>         img2 = np.empty(shape2)
        >>>         img1, img2 = make_channels_comparable(img1, img2)
        >>>         print('... output shapes: %r, %r' % (img1.shape, img2.shape))
        >>>         elem = (img1 + img2)
        >>>         print('... elem(+) shape: %r' % (elem.shape,))
        >>>         assert elem.size == img1.size, 'outputs should have same size'
        >>>         assert img1.size == img2.size, 'new imgs should have same size'
        >>>         print('--------')
    """
    import vtool as vt

    # w1, h1 = get_size(img1)
    # w2, h2 = get_size(img2)
    # if not (w1 == w2 and h1 == h2):
    #     raise AssertionError(
    #         'Images must have same size, %r, %r' % ((w1, h1), (w2, h2)))
    if img1.shape != img2.shape:
        c1 = vt.get_num_channels(img1)
        c2 = vt.get_num_channels(img2)
        if len(img1.shape) == 2 and len(img2.shape) == 2:
            raise AssertionError('UNREACHABLE: Both are 2-grayscale')
        elif len(img1.shape) == 3 and len(img2.shape) == 2:
            # Image 2 is grayscale
            if c1 == 3:
                img2 = np.tile(img2[..., None], 3)
            else:
                img2 = img2[..., None]
        elif len(img1.shape) == 2 and len(img2.shape) == 3:
            # Image 1 is grayscale
            if c2 == 3:
                img1 = np.tile(img1[..., None], 3)
            else:
                img1 = img1[..., None]
        elif len(img1.shape) == 3 and len(img2.shape) == 3:
            # Both images have 3 dims.
            # Check if either have color, then check for alpha
            if c1 == 1 and c2 == 1:
                raise AssertionError('UNREACHABLE: Both are 3-grayscale')
            elif c1 == 3 and c2 == 3:
                raise AssertionError('UNREACHABLE: Both are 3-color')
            elif c1 == 1 and c2 == 3:
                img1 = np.tile(img1, 3)
            elif c1 == 3 and c2 == 1:
                img2 = np.tile(img2, 3)
            elif c1 == 3 and c2 == 4:
                # raise NotImplementedError('alpha not handled yet')
                # assumes img1 is in 0:1 format
                img1 = np.dstack((img1, np.ones(img1.shape[0:2])))
            elif c1 == 4 and c2 == 3:
                # assumes img1 is in 0:1 format
                img2 = np.dstack((img2, np.ones(img2.shape[0:2])))
                # raise NotImplementedError('alpha not handled yet')
            elif c1 == 1 and c2 == 4:
                img1 = np.dstack((np.tile(img1, 3), np.ones(img1.shape[0:2])))
            elif c1 == 4 and c2 == 1:
                img2 = np.dstack((np.tile(img2, 3), np.ones(img2.shape[0:2])))
            else:
                raise AssertionError(
                    'Unknown shape case: %r, %r' % (img1.shape, img2.shape)
                )
        else:
            raise AssertionError('Unknown shape case: %r, %r' % (img1.shape, img2.shape))
    return img1, img2



def _lookup_colorspace_code(colorspace, src_colorspace='BGR'):
    src_colorspace = src_colorspace.upper()
    colorspace = colorspace.upper()
    prefix = 'COLOR_' + src_colorspace + '2'
    valid_dst_colorspaces = [
        key.replace(prefix, '') for key in cv2.__dict__.keys() if key.startswith(prefix)
    ]
    if colorspace not in valid_dst_colorspaces:
        raise NotImplementedError('unknown colorspace = %r' % (colorspace,))
    else:
        key = prefix + colorspace
        code = cv2.__dict__[key]
    return code


[docs]def convert_colorspace(img, colorspace, src_colorspace='BGR'):
    r"""
    Converts colorspace of img.
    Convinience function around cv2.cvtColor

    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        colorspace (str): RGB, LAB, etc
        src_colorspace (unicode): (default = u'BGR')

    Returns:
        ndarray[uint8_t, ndim=2]: img -  image data

    CommandLine:
        python -m vtool.image convert_colorspace --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('zebra.png')
        >>> img_fpath = ut.grab_file_url('http://itsnasb.com/wp-content/uploads/2013/03/lisa-frank-logo1.jpg')
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath)
        >>> img_float = vt.rectify_to_float01(img, np.float32)
        >>> colorspace = 'LAB'
        >>> src_colorspace = 'BGR'
        >>> imgLAB = convert_colorspace(img, colorspace, src_colorspace)
        >>> imgL = imgLAB[:, :, 0]
        >>> fillL = imgL.mean()
        >>> fillAB = 0 if ut.is_float(img) else 128
        >>> imgAB_LAB = vt.embed_channels(imgLAB[:, :, 1:3], (1, 2), fill=fillL)
        >>> imgA_LAB  = vt.embed_channels(imgLAB[:, :, 1], (1,), fill=(fillL, fillAB))
        >>> imgB_LAB  = vt.embed_channels(imgLAB[:, :, 2], (2,), fill=(fillL, fillAB))
        >>> imgAB_BGR = convert_colorspace(imgAB_LAB, src_colorspace, colorspace)
        >>> imgA_BGR = convert_colorspace(imgA_LAB, src_colorspace, colorspace)
        >>> imgB_BGR = convert_colorspace(imgB_LAB, src_colorspace, colorspace)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> #imgAB_HSV = convert_colorspace(convert_colorspace(imgAB_LAB, 'LAB', 'BGR'), 'BGR', 'HSV')
        >>> imgAB_HSV = convert_colorspace(img, 'HSV', 'BGR')
        >>> imgAB_HSV[:, :, 1:3] = .6 if ut.is_float(img) else 128
        >>> imgCOLOR_BRG = convert_colorspace(imgAB_HSV, 'BGR', 'HSV')
        >>> pt.imshow(img, pnum=(3, 4, 1), title='input')
        >>> pt.imshow(imgL, pnum=(3, 4, 2), title='L (lightness)')
        >>> pt.imshow((imgLAB[:, :, 1]), pnum=(3, 4, 3), title='A (grayscale)')
        >>> pt.imshow((imgLAB[:, :, 2]), pnum=(3, 4, 4), title='B (grayscale)')
        >>> pt.imshow(imgCOLOR_BRG, pnum=(3, 4, 5), title='Hue')
        >>> pt.imshow(imgAB_BGR, pnum=(3, 4, 6), title='A+B (color overlay)')
        >>> pt.imshow(imgA_BGR, pnum=(3, 4, 7), title='A (Red-Green)')
        >>> pt.imshow(imgB_BGR, pnum=(3, 4, 8), title='B (Blue-Yellow)')
        >>> rgblind_LAB = vt.embed_channels(imgLAB[:, :, (0, 2)], (0, 2), fill=fillAB)
        >>> rgblind_BRG = convert_colorspace(rgblind_LAB, src_colorspace, colorspace)
        >>> byblind_LAB = vt.embed_channels(imgLAB[:, :, (0, 1)], (0, 1), fill=fillAB)
        >>> byblind_BGR = convert_colorspace(byblind_LAB, src_colorspace, colorspace)
        >>> pt.imshow(byblind_BGR, title='colorblind B-Y', pnum=(3, 4, 11))
        >>> pt.imshow(rgblind_BRG, title='colorblind R-G', pnum=(3, 4, 12))
        >>> ut.show_if_requested()
    """
    src_colorspace = src_colorspace.upper()
    colorspace = colorspace.upper()
    if colorspace == src_colorspace:
        return img  # FIXME copy?
    code = _lookup_colorspace_code(colorspace, src_colorspace)
    img2 = cv2.cvtColor(img, code)
    return img2



[docs]def convert_image_list_colorspace(image_list, colorspace, src_colorspace='BGR'):
    """
    converts a list of images from <src_colorspace> to <colorspace>
    """
    src_colorspace = src_colorspace.upper()
    colorspace = colorspace.upper()
    if colorspace == src_colorspace:
        return image_list
    code = _lookup_colorspace_code(colorspace, src_colorspace)
    if isinstance(image_list, np.ndarray):
        # Be more efficient if using numpy arrays
        if colorspace == 'GRAY' and src_colorspace != 'GRAY':
            image_list2 = np.empty(image_list.shape[0:3], dtype=image_list.dtype)
        else:
            image_list2 = np.empty(image_list.shape, dtype=image_list.dtype)
        for index in range(len(image_list2)):
            cv2.cvtColor(image_list[index], code, dst=image_list2[index])
    else:
        # If python list use comprehension
        image_list2 = [cv2.cvtColor(img, code) for img in image_list]
    return image_list2



[docs]def padded_resize(img, target_size=(64, 64), interpolation=None):
    r"""
    makes the image resize to the target size and pads the rest of the area with a fill value

    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        target_size (tuple):

    CommandLine:
        python -m vtool.image --test-padded_resize --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> imgA = vt.imread(ut.grab_test_imgpath('carl.jpg'))
        >>> imgB = vt.imread(ut.grab_test_imgpath('ada.jpg'))
        >>> imgC = vt.imread(ut.grab_test_imgpath('carl.jpg'), grayscale=True)
        >>> #target_size = (64, 64)
        >>> target_size = (1024, 1024)
        >>> img3_list = [padded_resize(img, target_size) for img in [imgA, imgB, imgC]]
        >>> # verify results
        >>> assert ut.allsame([vt.get_size(img3) for img3 in img3_list])
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pnum_ = pt.make_pnum_nextgen(1, 3)
        >>> pt.imshow(img3_list[0], pnum=pnum_())
        >>> pt.imshow(img3_list[1], pnum=pnum_())
        >>> pt.imshow(img3_list[2], pnum=pnum_())
        >>> ut.show_if_requested()
    """
    interpolation = _rectify_interpolation(interpolation)
    img2 = resize_to_maxdims(img, target_size, interpolation=interpolation)
    dsize2 = get_size(img2)
    if dsize2 != target_size:
        img3 = embed_in_square_image(img2, target_size)
    else:
        img3 = img2
    return img3



[docs]def embed_in_square_image(
    img, target_size, img_origin=(0.5, 0.5), target_origin=(0.5, 0.5)
):
    r"""
    Embeds an image in the center of an empty image

    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        target_size (tuple):
        offset (tuple): position of

    Returns:
        ndarray: img_sqare

    CommandLine:
        python -m vtool.image embed_in_square_image --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath)
        >>> target_size = tuple(np.array(vt.get_size(img)) * 3)
        >>> img_origin = (.5, .5)
        >>> target_origin = (.5, .5)
        >>> img_square = embed_in_square_image(img, target_size, img_origin, target_origin)
        >>> assert img_square.sum() == img.sum()
        >>> assert vt.get_size(img_square) == target_size
        >>> img_origin = (0, 0)
        >>> target_origin = (0, 0)
        >>> img_square2 = embed_in_square_image(img, target_size, img_origin, target_origin)
        >>> assert img_square.sum() == img.sum()
        >>> assert vt.get_size(img_square) == target_size
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(img_square, pnum=(1, 2, 1))
        >>> pt.imshow(img_square2, pnum=(1, 2, 2))
        >>> ut.show_if_requested()
    """
    # Allocate large image
    num_channels = get_num_channels(img)
    target_shape = (
        target_size[::-1]
        if num_channels == 1
        else tuple(target_size)[::-1] + (num_channels,)
    )
    img_sqare = np.zeros(target_shape, dtype=img.dtype)
    # Determine slice of target shape that places img_origin at target_origin
    target_rc = np.array(target_shape[0:2])
    img_rc = np.array(img.shape[0:2])

    img_origin_abs = np.array(img_origin)[::-1] * img_rc
    target_origin_abs = np.array(target_origin)[::-1] * target_rc

    # img_left_rc = img_rc - img_origin_abs
    # img_right_rc = img_origin_abs
    # TODO: allow image to hang off edge

    # print('img_rc = %r' % (img_rc,))
    # print('img_origin = %r' % (img_origin,))
    # print('img_origin_abs = %r' % (img_origin_abs,))

    # print('target_rc = %r' % (target_rc,))
    # print('target_origin = %r' % (target_origin,))
    # print('target_origin_abs = %r' % (target_origin_abs,))

    # # Find start slice in the target image
    target_diff = np.floor(target_origin_abs - img_origin_abs)
    target_rc_start = np.maximum(target_diff, 0).astype(np.int)

    img_rc_start = (-(target_diff - target_rc_start)).astype(np.int)
    img_clip_rc_low = img_rc - img_rc_start

    end_hang = np.maximum((target_rc_start + img_clip_rc_low) - target_rc, 0)
    img_clip_rc = img_clip_rc_low - end_hang

    img_rc_end = (img_rc_start + img_clip_rc).astype(np.int)
    target_rc_end = (target_rc_start + img_clip_rc).astype(np.int)

    img_rc_slice = [slice(b, e) for (b, e) in zip(img_rc_start, img_rc_end)]
    target_rc_slice = [slice(b, e) for (b, e) in zip(target_rc_start, target_rc_end)]

    # embed image at position
    img_sqare[target_rc_slice[0], target_rc_slice[1]] = img[
        img_rc_slice[0], img_rc_slice[1]
    ]

    # target_rc_overhang = target_rc_start - target_rc_hangstart

    ##-np.minimum(np.floor(img_origin_abs - target_origin_abs), 0)
    ##img_origin_abs - target_rc_overhang

    # # Find start slice in the given image
    # img_rc_start = img_rc - target_rc_overhang
    # cliped_img_rc = img_rc - img_rc_start

    # (target_rc_start + cliped_img_rc) - target_rc

    # image_rc_start = np.maximum(target_rc_overhang, 0)
    # image_rc_end = img_rc - image_rc_start
    # image_rc_start = np.maximum(-target_rc_start, 0)
    # image_rc_end = img_rc - image_rc_start

    if False:
        rc_diff = target_rc - img_rc  # amount of extra space in target
        rc_start = np.floor(rc_diff / 2)
        rc_end = [None if e == 0 else e for e in (rc_start - rc_diff)]
        rc_slice = [slice(b, e) for (b, e) in zip(rc_start, rc_end)]
        # embed image at center
        img_sqare[rc_slice[0], rc_slice[1]] = img
    return img_sqare



def _trimread(gpath):
    """Try an imread"""
    try:
        return imread(gpath)
    except Exception:
        return None


[docs]def get_scale_factor(src_img, dst_img):
    """returns scale factor from one image to the next"""
    src_h, src_w = src_img.shape[0:2]
    dst_h, dst_w = dst_img.shape[0:2]
    sx = dst_w / src_w
    sy = dst_h / src_h
    return (sx, sy)



[docs]def resize_to_maxdims_ondisk(img_fpath, max_dsize, out_fpath=None):
    r"""
    Args:
        img_fpath (str):  file path string
        max_dsize (?):
        out_fpath (str):  file path string(default = None)

    CommandLine:
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormA.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormB.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormC.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormD.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormE.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormF.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormG.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormH.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormI.png --dsize=417,None
        python -m vtool.image resize_to_maxdims_ondisk --fpath ~/latex/crall-candidacy-2015/figures3/knormJ.png --dsize=417,None

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_fpath = ut.get_argval('--fpath')
        >>> max_dsize = ut.get_argval('--dsize', type_=list)
        >>> out_fpath = None
        >>> resize_to_maxdims_ondisk(img_fpath, max_dsize, out_fpath)
    """
    img = imread(img_fpath, flags=cv2.IMREAD_UNCHANGED)
    img2 = resize_to_maxdims(img, max_dsize)
    out_fpath_ = (
        ut.augpath(img_fpath, '_max_dsize=%r' % (max_dsize))
        if out_fpath is None
        else out_fpath
    )
    imwrite(out_fpath_, img2)



[docs]def resize_to_maxdims(img, max_dsize=(64, 64), interpolation=None):
    r"""
    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        max_dsize (tuple):
        interpolation (long):

    CommandLine:
        python -m vtool.image --test-resize_to_maxdims --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath)
        >>> max_dsize = (1024, 1024)
        >>> img2 = resize_to_maxdims(img, max_dsize)
        >>> print('img.shape = %r' % (img.shape,))
        >>> print('img2.shape = %r' % (img2.shape,))
        >>> # verify results
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(img2)
        >>> ut.show_if_requested()
    """
    img_size = get_size(img)
    dsize, ratio = resized_dims_and_ratio(img_size, max_dsize)
    interpolation = _rectify_interpolation(interpolation)
    return cv2.resize(img, dsize, interpolation=interpolation)



[docs]def resize_thumb(img, max_dsize=(64, 64), interpolation=None):
    """
    Resize an image such that its max width or height is:

    CommandLine:
        python -m vtool.image --test-resize_thumb --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> # build test data
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath)
        >>> max_dsize = (64, 64)
        >>> # execute function
        >>> img2 = resize_thumb(img, max_dsize)
        >>> print('img.shape = %r' % (img.shape,))
        >>> print('img2.shape = %r' % (img2.shape,))
        >>> # verify results
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(img2)
        >>> ut.show_if_requested()
    """
    height, width = img.shape[0:2]
    img_size = (width, height)
    dsize, ratio = resized_dims_and_ratio(img_size, max_dsize)
    interpolation = _rectify_interpolation(interpolation)
    if ratio > 1:
        return cv2.cvtColor(img, cv2.COLOR_BGR2RGB)
        # return cvt_BGR2RGB(img)
    else:
        return cv2.resize(img, dsize, interpolation=interpolation)



[docs]def find_pixel_value_index(img, pixel):
    r"""
    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        pixel (ndarray or scalar):

    CommandLine:
        python -m vtool.util_math --test-find_pixel_value_index

    References:
        http://stackoverflow.com/questions/21407815/get-column-row-index-from-numpy-array-that-meets-a-boolean-condition

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> # build test data
        >>> img = np.random.rand(10, 10, 3) + 1.0
        >>> pixel = np.array([0, 0, 0])
        >>> img[5, 5, :] = pixel
        >>> img[2, 3, :] = pixel
        >>> img[1, 1, :] = pixel
        >>> img[0, 0, :] = pixel
        >>> img[2, 0, :] = pixel
        >>> # execute function
        >>> result = find_pixel_value_index(img, pixel)
        >>> # verify results
        >>> print(result)
        [[0 0]
         [1 1]
         [2 0]
         [2 3]
         [5 5]]
    """
    mask2d = get_pixel_dist(img, pixel) == 0
    pixel_locs = np.column_stack(np.where(mask2d))
    return pixel_locs



[docs]def draw_text(
    img,
    text,
    org,
    textcolor_rgb=[0, 0, 0],
    fontScale=1,
    thickness=2,
    fontFace=cv2.FONT_HERSHEY_SIMPLEX,
    lineType=LINE_AA,
    bottomLeftOrigin=False,
):
    """

    CommandLine:
        python -m vtool.image --test-draw_text:0 --show
        python -m vtool.image --test-draw_text:1 --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> font_names = sorted([key for key in cv2.__dict__.keys() if key.startswith('FONT_H')])
        >>> text = 'opencv'
        >>> img = np.zeros((400, 1024), dtype=np.uint8)
        >>> thickness = 2
        >>> fontScale = 1.0
        >>> lineType = 4
        >>> lineType = 8
        >>> lineType = cv2.CV_AA
        >>> for count, font_name in enumerate(font_names, start=1):
        >>>     print(font_name)
        >>>     fontFace = cv2.__dict__[font_name]
        >>>     org = (10, count * 45)
        >>>     text = 'opencv - ' + font_name
        >>>     vt.draw_text(img, text, org,
        ...                  fontFace=fontFace, textcolor_rgb=[255, 255, 255],
        ...                  fontScale=fontScale, thickness=thickness)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(img)
        >>> ut.show_if_requested()

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> font_names = sorted([key for key in cv2.__dict__.keys() if key.startswith('FONT_H')])
        >>> text = 'opencv'
        >>> img = np.zeros((400, 1024, 3), dtype=np.uint8)
        >>> img[:200, :512, 0] = 255
        >>> img[200:, 512:, 2] = 255
        >>> thickness = 2
        >>> fontScale = 1.0
        >>> lineType = 4
        >>> lineType = 8
        >>> lineType = cv2.CV_AA
        >>> for count, font_name in enumerate(font_names, start=1):
        >>>     print(font_name)
        >>>     fontFace = cv2.__dict__[font_name]
        >>>     org = (10, count * 45)
        >>>     text = 'opencv - ' + font_name
        >>>     vt.draw_text(img, text, org,
        ...                  fontFace=fontFace, textcolor_rgb=[255, 255, 255],
        ...                  fontScale=fontScale, thickness=thickness)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(img)
        >>> ut.show_if_requested()

    where each of the font IDs can be combined with FONT_ITALIC to get the slanted letters.
    """
    if len(textcolor_rgb) == 4:
        # remove alpha
        textcolor_rgb = textcolor_rgb[:3]
    textcolor_bgr = textcolor_rgb[::-1]
    text_pt, text_sz = cv2.getTextSize(text, fontFace, fontScale, thickness)
    text_w, text_h = text_pt
    out = cv2.putText(
        img,
        text,
        org,
        fontFace,
        fontScale,
        textcolor_bgr,
        thickness,
        lineType,
        bottomLeftOrigin,
    )
    return out



# def testing(img):
#    r"""
#    Args:
#        img (ndarray[uint8_t, ndim=2]):  image data
#
#    CommandLine:
#        python -m vtool.image --test-testing --show
#
#    Example:
#        >>> # DISABLE_DOCTEST
#        >>> from vtool.image import *  # NOQA
#        >>> import vtool as vt
#        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
#        >>> img = vt.imread(img_fpath)
#        >>> img2 = testing(img)
#        >>> # xdoctest: +REQUIRES(--show)
#        >>> import wbia.plottool as pt
#        >>> pt.imshow(img, pnum=(1, 2, 1))
#        >>> pt.imshow(img2, pnum=(1, 2, 2))
#        >>> ut.show_if_requested()
#    """
#    img = img.astype(np.float32)
#    mask = np.ones(img.shape, dtype=np.uint8)
#    img2 = img.copy()
#    alpha = 2.2
#    beta = 50.0
#    cv2.illuminationChange(img, mask, img2, alpha, beta)
#    #ut.embed()
#    return img2


[docs]def perlin_noise(size, scale=32.0, rng=np.random):
    """
    References:
        http://www.siafoo.net/snippet/229

    CommandLine:
        python -m vtool.image perlin_noise --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> #size = (64, 64)
        >>> size = (256, 256)
        >>> #scale = 32.0
        >>> scale = 64.0
        >>> img = perlin_noise(size, scale)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(img, pnum=(1, 1, 1))
        >>> ut.show_if_requested()
    """
    # from PIL import Image

    class PerlinNoiseGenerator(object):
        def __init__(self, size=None, n=None):

            n = n if n is not None else 256
            self.size = size if size is not None else (256, 256)

            self.order = len(self.size)

            # Generate WAY more numbers than we need
            # because we are throwing out all the numbers not inside a unit
            # sphere.  Something of a hack but statistically speaking
            # it should work fine... or crash.
            G = (rng.uniform(size=2 * self.order * n) * 2 - 1).reshape(-1, self.order)

            # GAH! How do I generalize this?!
            # length = hypot(G[:,i] for i in range(self.order))

            if self.order == 1:
                length = G[:, 0]
            elif self.order == 2:
                length = np.hypot(G[:, 0], G[:, 1])
            elif self.order == 3:
                length = np.hypot(G[:, 0], G[:, 1], G[:, 2])

            self.G = (G[length < 1] / (length[length < 1])[:, np.newaxis])[
                :n,
            ]
            self.P = np.arange(n, dtype=np.int32)

            rng.shuffle(self.P)

            self.idx_ar = (
                np.indices(2 * np.ones(self.order, dtype=np.int8), dtype=np.int8)
                .reshape(self.order, -1)
                .T
            )
            self.drop = np.poly1d((-6, 15, -10, 0, 0, 1.0))

        def noise(self, coords):

            ijk = (np.floor(coords) + self.idx_ar).astype(np.int8)

            uvw = coords - ijk

            indexes = self.P[ijk[:, :, self.order - 1]]

            for i in range(self.order - 1):
                indexes = self.P[(ijk[:, :, i] + indexes) % len(self.P)]

            gradiens = self.G[indexes % len(self.G)]
            # gradiens = self.G[(ijk[:,:, 0] + indexes) % len(self.G)]

            res = (
                self.drop(np.abs(uvw)).prod(axis=2)
                * np.prod([gradiens, uvw], axis=0).sum(axis=2)
            ).sum(axis=1)

            res[res > 1.0] = 1.0
            res[res < -1.0] = -1.0

            return ((res + 1) * 128).astype(np.int8)

        def getData(self, scale=32.0):
            return self.noise(np.indices(self.size).reshape(self.order, 1, -1).T / scale)

        def getImage(self, scale=32.0):
            return Image.frombuffer(
                'L',
                self.size[:2],
                self.getData(scale)[: self.size[0] * self.size[1]],
                'raw',
                'L',
                0,
                1,
            )

        def saveImage(self, fileName, scale=32.0):
            im = self.getImage(scale)
            im.save(fileName)

    self = PerlinNoiseGenerator(size=size)
    pil_img = self.getImage(scale=scale)
    img = np.array(pil_img.getdata()).reshape(size)
    return img



# STACK IMAGES STUFF


[docs]def testdata_imglist():
    # build test data
    import vtool as vt

    img1 = vt.imread(ut.grab_test_imgpath('carl.jpg'))
    img2 = vt.imread(ut.grab_test_imgpath('astro.png'))
    img3 = vt.imread(ut.grab_test_imgpath('ada.jpg'))
    img4 = vt.imread(ut.grab_test_imgpath('jeff.png'))
    img5 = vt.imread(ut.grab_test_imgpath('star.png'))
    img_list = [img1, img2, img3, img4, img5]
    return img_list



[docs]def stack_image_list_special(
    img1, img_list, num=1, vert=True, use_larger=True, initial_sf=None, interpolation=None
):
    r"""
    # TODO: add initial scale down factor?

    CommandLine:
        python -m vtool.image --test-stack_image_list_special --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img_list_ = testdata_imglist()
        >>> img1 = img_list_[0]
        >>> img_list = img_list_[1:]
        >>> vert = True
        >>> return_offset = True
        >>> use_larger = False
        >>> num_bot = 1
        >>> initial_sf = None
        >>> initial_sf = .5
        >>> imgB, offset_list, sf_list = stack_image_list_special(img1, img_list, num_bot, vert, use_larger, initial_sf)
        >>> # xdoctest: +REQUIRES(--show)
        >>> wh_list = np.array([vt.get_size(img1)] + list(map(vt.get_size, img_list)))
        >>> wh_list_ = wh_list * sf_list
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgB)
        >>> print('imgB.shape = %r' % (imgB.shape,))
        >>> for offset, wh, color in zip(offset_list, wh_list_, pt.distinct_colors(len(offset_list))):
        ...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
        >>> ut.show_if_requested()
    """
    import vtool as vt

    interpolation = _rectify_interpolation(interpolation)
    # img2 = img_list[0]
    img_list2 = img_list[:num]
    img_list3 = img_list[num:]
    # img_list_ = img_list[1:]

    # interpolation = cv2.INTER_NEAREST

    stack_kw = dict(
        modifysize=True,
        return_sf=True,
        use_larger=use_larger,
        interpolation=interpolation,
    )

    if vert is None:
        vert_, _ = ut.get_argval('--vert', return_was_specified=True)
        if _:
            vert = not vert_
        else:
            if len(img_list) > 0:
                vert = not infer_vert(img1, img_list[0], vert)[0]
            else:
                # HACK FIXME move flag setting to viz_matches or experiment drawing
                vert = True

    offset_list1 = [(0, 0)]
    if initial_sf is None:
        initial_sf = 1.0
        sf_list1 = [(initial_sf, initial_sf)]
        img1_ = img1
    else:
        dsize, initial_sf_ = vt.get_round_scaled_dsize(vt.get_size(img1), initial_sf)
        sf_list1 = [initial_sf_]
        img1_ = cv2.resize(img1, dsize, interpolation=interpolation)

    # stack the bottom images
    img_stack2, offset_list2, sf_list2 = stack_image_list(
        img_list2, vert=not vert, return_offset=True, **stack_kw
    )
    # stack the top images
    img_stack3, offset_list3, sf_list3 = stack_image_list(
        img_list3, vert=vert, return_offset=True, **stack_kw
    )

    # stack img1_ and the first stack
    imgL, offset_listL, sf_listL = stack_multi_images(
        img1_,
        img_stack2,
        offset_list1,
        sf_list1,
        offset_list2,
        sf_list2,
        vert=vert,
        interpolation=interpolation,
    )
    # stack the output and the second stack
    img, offset_list, sf_list = stack_multi_images(
        imgL, img_stack3, offset_listL, sf_listL, offset_list3, sf_list3, vert=not vert
    )

    return img, offset_list, sf_list



# Combine the stacks
[docs]def stack_multi_images(
    img1,
    img2,
    offset_list1,
    sf_list1,
    offset_list2,
    sf_list2,
    vert=True,
    use_larger=False,
    modifysize=True,
    interpolation=None,
):
    """combines images that are already stacked"""
    interpolation = _rectify_interpolation(interpolation, default=cv2.INTER_NEAREST)
    if img1 is None:
        return img2, offset_list2, sf_list2
    if img2 is None:
        return img1, offset_list1, sf_list1
    # combine with the main image
    imgB, offset_tup, sf_tup = stack_images(
        img1,
        img2,
        vert=vert,
        use_larger=use_larger,
        modifysize=modifysize,
        return_sf=True,
        interpolation=interpolation,
    )
    # combine the offsets
    def mult_tuplelist(tuple_list, scale_xy):
        return [(tup[0] * scale_xy[0], tup[1] * scale_xy[1]) for tup in tuple_list]

    def add_tuplelist(tuple_list, offset_xy):
        return [(tup[0] + offset_xy[0], tup[1] + offset_xy[1]) for tup in tuple_list]

    offset_list1_ = add_tuplelist(mult_tuplelist(offset_list1, sf_tup[0]), offset_tup[0])
    offset_list2_ = add_tuplelist(mult_tuplelist(offset_list2, sf_tup[1]), offset_tup[1])
    sf_list1_ = mult_tuplelist(sf_list1, sf_tup[0])
    sf_list2_ = mult_tuplelist(sf_list2, sf_tup[1])

    offset_listB = offset_list1_ + offset_list2_
    sf_listB = sf_list1_ + sf_list2_
    # offset_listB, sf_listB = combine_offset_lists([offset_list1,
    # offset_list2], [sf_list1, sf_list2], offset_tup, sf_tup)
    return imgB, offset_listB, sf_listB



[docs]def stack_multi_images2(
    multiimg_list, offsets_list, sfs_list, vert=True, modifysize=True
):
    r"""
    Args:
        multiimg_list (list):
        offset_lists (?):
        sfs_list (?):
        vert (bool):

    Returns:
        tuple: (stacked_img, stacked_img, stacked_sfs)

    CommandLine:
        python -m vtool.image --test-stack_multi_images2 --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> img_list = testdata_imglist()
        >>> img_stack1, offset_list1, sf_list1 = stack_image_list(img_list[::-1], vert=True, return_info=True, modifysize=True)
        >>> img_stack2, offset_list2, sf_list2 = stack_image_list(img_list, vert=True, return_info=True, modifysize=True)
        >>> img_stack3, offset_list3, sf_list3 = stack_image_list(img_list, vert=True, return_info=True, modifysize=False)
        >>> multiimg_list = [img_stack1, img_stack2, img_stack3]
        >>> offsets_list  = [offset_list1, offset_list2, offset_list3]
        >>> sfs_list      = [sf_list1, sf_list2, sf_list3]
        >>> vert = False
        >>> tup = stack_multi_images2(multiimg_list, offsets_list, sfs_list, vert)
        >>> (stacked_img, stacked_offsets, stacked_sfs) = tup
        >>> result = ut.remove_doublspaces(ub.repr2(np.array(stacked_offsets).T, precision=2, with_dtype=True, linewidth=10000)).replace(' ,', ',')
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(stacked_img)
        >>> wh_list = np.array([vt.get_size(img) for img in img_list[::-1] + img_list + img_list])
        >>> wh_list_ = wh_list * stacked_sfs
        >>> for offset, wh, color in zip(stacked_offsets, wh_list_, pt.distinct_colors(len(stacked_offsets))):
        ...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
        >>> ut.show_if_requested()
        np.array([[ 0., 0., 0., 0., 0., 512., 512., 512., 512., 512., 1024., 1024., 1024., 1024., 1024. ],
         [ 0., 512.12, 1024.25, 1827., 2339., 0., 427., 939., 1742., 2254., 0., 373.18, 1137.45, 2073.38, 2670.47]], dtype=np.float64)


    """
    stacked_img, offset_tups, sf_tups = stack_image_list(
        multiimg_list,
        return_sf=True,
        return_offset=True,
        vert=vert,
        modifysize=modifysize,
    )
    stacked_offsets, stacked_sfs = combine_offset_lists(
        offsets_list, sfs_list, offset_tups, sf_tups
    )
    return stacked_img, stacked_offsets, stacked_sfs



[docs]def combine_offset_lists(offsets_list, sfs_list, offset_tups, sf_tups):
    """Helper for stacking"""
    # combine the offsets
    import operator
    from six.moves import reduce

    assert len(offsets_list) == len(offset_tups)
    assert len(sfs_list) == len(sf_tups)
    assert len(sfs_list) == len(offsets_list)

    def mult_tuplelist(tuple_list, scale_xy):
        return [(tup[0] * scale_xy[0], tup[1] * scale_xy[1]) for tup in tuple_list]

    def add_tuplelist(tuple_list, offset_xy):
        return [(tup[0] + offset_xy[0], tup[1] + offset_xy[1]) for tup in tuple_list]

    offset_lists_ = [
        add_tuplelist(mult_tuplelist(offsets, sf_tups[ix]), offset_tups[ix])
        for ix, offsets in enumerate(offsets_list)
    ]
    sf_lists_ = [mult_tuplelist(sfs, sf_tups[ix]) for ix, sfs in enumerate(sfs_list)]

    offset_listB = reduce(operator.add, offset_lists_)
    sf_listB = reduce(operator.add, sf_lists_)
    return offset_listB, sf_listB



[docs]def stack_square_images(img_list, return_info=False, **kwargs):
    r"""
    Args:
        img_list (list):

    Returns:
        ndarray:

    CommandLine:
        python -m vtool.image --test-stack_square_images

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> img_list = '?'
        >>> result = stack_square_images(img_list)
        >>> print(result)
    """
    if len(img_list) == 0:
        raise IndexError('no images to stack')
    if len(img_list) == 1:
        return img_list[0]
    num_vert = int(np.ceil(np.sqrt(len(img_list))))
    num_horiz = int(np.ceil(len(img_list) / float(num_vert)))
    stacked_info_list = [
        stack_image_list(imgs, vert=True, return_offset=True, return_sf=True, **kwargs)
        for imgs in list(ut.ichunks(img_list, num_horiz))
    ]
    vert_patches = ut.get_list_column(stacked_info_list, 0)
    bigpatch, bigoffsets, bigsfs = stack_image_list(
        vert_patches, vert=False, return_offset=True, return_sf=True, **kwargs
    )
    if return_info:
        sfs_list = ut.get_list_column(stacked_info_list, 2)
        offsets_list = ut.get_list_column(stacked_info_list, 1)
        offset_listB, sf_listB = combine_offset_lists(
            offsets_list, sfs_list, bigoffsets, bigsfs
        )
        return bigpatch, offset_listB, sf_listB
    else:
        return bigpatch



[docs]def stack_image_list(
    img_list, return_offset=False, return_sf=False, return_info=False, **kwargs
):
    r"""

    CommandLine:
        python -m vtool.image --test-stack_image_list --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> # build test data
        >>> img_list = testdata_imglist()
        >>> vert = False
        >>> return_offset = True
        >>> modifysize = True
        >>> return_sf=True
        >>> kwargs = dict(modifysize=modifysize, vert=vert, use_larger=False)
        >>> # execute function
        >>> imgB, offset_list, sf_list = stack_image_list(img_list, return_offset=return_offset, return_sf=return_sf, **kwargs)
        >>> # verify results
        >>> result = ub.repr2(np.array(offset_list).T, precision=2, with_dtype=True)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgB)
        >>> wh_list = np.array([vt.get_size(img) for img in img_list])
        >>> wh_list_ = wh_list * sf_list
        >>> for offset, wh, color in zip(offset_list, wh_list_, pt.distinct_colors(len(offset_list))):
        ...    pt.draw_bbox((offset[0], offset[1], wh[0], wh[1]), bbox_color=color)
        >>> pt.show_if_requested()
        >>> #wh1 = img1.shape[0:2][::-1]
        >>> #wh2 = img2.shape[0:2][::-1]
        >>> #pt.draw_bbox((0, 0) + wh1, bbox_color=(1, 0, 0))
        >>> #pt.draw_bbox((woff, hoff) + wh2, bbox_color=(0, 1, 0))
        np.array([[   0.  ,   76.96,  141.08,  181.87,  246.  ],
                  [   0.  ,    0.  ,    0.  ,    0.  ,    0.  ]], dtype=np.float64)
    """
    if return_info:
        return_sf = True
        return_offset = True
    if len(img_list) == 0:
        imgB = None
        offset_list = []
        sf_list = []
    else:
        imgB = img_list[0]
        offset_list = [(0, 0)]
        sf_list = np.full((len(img_list), 2), np.nan)
        # sf_list = [(1., 1.)]
        sf_list[0, :] = (1, 1)
        # sf_list = np
        for count, img2 in enumerate(img_list[1:], start=1):
            out_ = stack_images(imgB, img2, return_sf=return_sf, **kwargs)
            if return_sf:
                imgB, offset_tup, sf_tup = out_
                offset2 = offset_tup[1]
                # need to modify scales of previous images
                sf1, sf2 = sf_tup
                # sf_list = [np.multiply(sf, sf1) for sf in sf_list]
                offset_list = [
                    (sf1[0] * offset[0], sf1[1] * offset[1]) for offset in offset_list
                ]
                sf_list[:count, :] *= sf1
                sf_list[count, :] = sf2
            else:
                imgB, woff, hoff = out_
                offset2 = (woff, hoff)
            offset_list.append(offset2)
    if return_offset:
        if return_sf:
            return imgB, offset_list, sf_list
        else:
            return imgB, offset_list
    else:
        return imgB



[docs]def embed_channels(img, input_channels=(0,), nchannels=3, fill=0):
    r"""

    Args:
        img (ndarray[uint8_t, ndim=2]):  image data
        input_channels (tuple): (default = (0,))
        nchannels (int): (default = 3)

    CommandLine:
        python -m vtool.image embed_channels --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> # Embed a (N,M,2) image into an (N,M,3) image
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath).T[1:3].T
        >>> input_channels = (1, 2)
        >>> nchannels = 3
        >>> newimg = embed_channels(img, input_channels, nchannels)
        >>> assert newimg.shape[-1] == 3
        >>> assert np.all(newimg[:, :, input_channels] == img)
    """
    import vtool as vt

    new_shape = img.shape[0:2] + (nchannels,)
    if not isinstance(fill, tuple):
        fill = (fill,)
    newimg = np.empty(new_shape, dtype=img.dtype)
    fill_dims = np.setdiff1d(np.arange(nchannels), input_channels)
    for dim, val in zip(fill_dims, fill):
        newimg[:, :, dim] = val
    # newimg[:, :, tuple(fill_dims.tolist())] = vt.atleast_nd([fill], 3, True)
    newimg[:, :, input_channels] = vt.atleast_nd(img, 3)
    return newimg



[docs]def ensure_4channel(img):
    assert len(img.shape) == 3

    if len(img.shape) == 3 and img.shape[2] == 4:
        img_alpha = img
        return img_alpha

    h, w = img.shape[0:2]
    if img.dtype.kind in {'i', 'u'}:
        alpha = np.full((h, w, 1), fill_value=255, dtype=img.dtype)
    elif img.dtype.kind == 'f':
        alpha = np.full((h, w, 1), fill_value=1, dtype=img.dtype)
    else:
        raise NotImplementedError('kind={}'.format(img.dtype.kind))

    if img.shape[2] == 1:
        img_alpha = np.dstack([img, img, img, alpha])
    elif img.shape[2] == 3:
        img_alpha = np.dstack([img, alpha])
    else:
        raise NotImplementedError('shape={}'.format(img.shape))
    # print('img_alpha.shape = {!r}'.format(img_alpha.shape))

    return img_alpha



[docs]def ensure_3channel(patch):
    r"""
    DEPRICATE IN FAVOR OF atleast_3channels?

    Ensures that there are 3 channels in the image

    Args:
        patch (ndarray[N, M, ...]): the image

    Returns:
        ndarray: [N, M, 3]

    CommandLine:
        python -m vtool.image --exec-ensure_3channel --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> patch1 = vt.imread(ut.grab_test_imgpath('astro.png'))[0:512, 0:500, :]
        >>> patch2 = vt.imread(ut.grab_test_imgpath('ada.jpg'))[:, :, 0:1]
        >>> patch3 = vt.imread(ut.grab_test_imgpath('jeff.png'))[0:390, 0:400, 0]
        >>> res1 = ensure_3channel(patch1)
        >>> res2 = ensure_3channel(patch2)
        >>> res3 = ensure_3channel(patch3)
        >>> assert res1.shape[0:2] == patch1.shape[0:2], 'failed test1'
        >>> assert res2.shape[0:2] == patch2.shape[0:2], 'failed test2'
        >>> assert res3.shape[0:2] == patch3.shape[0:2], 'failed test3'
        >>> assert res1.shape[-1] == 3
        >>> assert res2.shape[-1] == 3
        >>> assert res3.shape[-1] == 3
    """
    # TODO: should this use atleast_nd as a subroutine?
    # res = vt.atleast_nd(patch, 3)
    # if res.shape[-1] == 1:
    #     res = np.tile(res, 3)
    # import utool
    # utool.embed()
    if len(patch.shape) == 2:
        res = np.tile(patch[:, :, None], 3)
    elif len(patch.shape) == 3 and patch.shape[-1] == 1:
        res = np.tile(patch, 3)
    else:
        res = patch.copy()
    return res



[docs]def infer_vert(img1, img2, vert):
    """which is the better stack dimension"""
    (h1, w1) = img1.shape[0:2]  # get chip dimensions
    (h2, w2) = img2.shape[0:2]
    woff, hoff = 0, 0
    vert_wh = max(w1, w2), h1 + h2
    horiz_wh = w1 + w2, max(h1, h2)
    if vert is None:
        # Display the orientation with the better (closer to 1) aspect ratio
        vert_ar = max(vert_wh) / min(vert_wh)
        horiz_ar = max(horiz_wh) / min(horiz_wh)
        vert = vert_ar < horiz_ar
    if vert:
        wB, hB = vert_wh
        hoff = h1
    else:
        wB, hB = horiz_wh
        woff = w1
    return vert, h1, h2, w1, w2, wB, hB, woff, hoff



[docs]def stack_images(
    img1,
    img2,
    vert=None,
    modifysize=False,
    return_sf=False,
    use_larger=True,
    interpolation=None,
    white_background=False,
    overlap=0,
):
    r"""

    Args:
        img1 (ndarray[uint8_t, ndim=2]):  image data
        img2 (ndarray[uint8_t, ndim=2]):  image data

    CommandLine:
        python -m vtool.image --test-stack_images --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> # build test data
        >>> img1 = vt.imread(ut.grab_test_imgpath('carl.jpg'))
        >>> img2 = vt.imread(ut.grab_test_imgpath('astro.png'))
        >>> vert = True
        >>> modifysize = False
        >>> # execute function
        >>> return_sf = True
        >>> #(imgB, woff, hoff) = stack_images(img1, img2, vert, modifysize, return_sf=return_sf)
        >>> overlap = 100
        >>> imgB, offset2, sf_tup = stack_images(img1, img2, vert, modifysize,
        >>>                                      return_sf=return_sf,
        >>>                                      overlap=overlap)
        >>> woff, hoff = offset2
        >>> # verify results
        >>> result = str((imgB.shape, woff, hoff))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(imgB)
        >>> wh1 = np.multiply(vt.get_size(img1), sf_tup[0])
        >>> wh2 = np.multiply(vt.get_size(img2), sf_tup[1])
        >>> pt.draw_bbox((0, 0, wh1[0], wh1[1]), bbox_color=(1, 0, 0))
        >>> pt.draw_bbox((woff[1], hoff[1], wh2[0], wh2[0]), bbox_color=(0, 1, 0))
        >>> pt.show_if_requested()
        ((662, 512, 3), (0.0, 0.0), (0, 150))
    """
    import operator
    import vtool as vt

    interpolation = _rectify_interpolation(interpolation, default=cv2.INTER_NEAREST)
    # TODO: move this to the same place I'm doing the color gradient
    nChannels1 = vt.get_num_channels(img1)
    nChannels2 = vt.get_num_channels(img2)
    if nChannels1 == 1 and nChannels2 == 3:
        img1 = vt.atleast_3channels(img1, copy=False)
    if nChannels1 == 3 and nChannels2 == 1:
        img2 = vt.atleast_3channels(img2, copy=False)
    nChannels1 = vt.get_num_channels(img1)
    nChannels2 = vt.get_num_channels(img2)
    assert nChannels1 == nChannels2
    # TODO: allow for some overlap / blending of the images
    vert, h1, h2, w1, w2, wB, hB, woff, hoff = infer_vert(img1, img2, vert)
    if overlap:
        if vert:
            hB -= overlap
        else:
            wB -= overlap
    # Rectify both images to they are the same dimension
    if modifysize:
        side_index = 1 if vert else 0
        # Compre the lengths of the width and height
        (length1, length2) = (img1.shape[side_index], img2.shape[side_index])
        comp_ = operator.lt if use_larger else operator.gt
        if comp_(length1, length2):
            tonew_sf2 = (1.0, 1.0)
            scale = length2 / length1
            dsize, tonew_sf1 = vt.get_round_scaled_dsize(vt.get_size(img1), scale)
            img1 = cv2.resize(img1, dsize, interpolation=interpolation)
        elif comp_(length2, length1):
            tonew_sf1 = (1.0, 1.0)
            scale = length1 / length2
            dsize, tonew_sf2 = vt.get_round_scaled_dsize(vt.get_size(img2), scale)
            img2 = cv2.resize(img2, dsize, interpolation=interpolation)
        else:
            tonew_sf1 = (1.0, 1.0)
            tonew_sf2 = (1.0, 1.0)
        vert, h1, h2, w1, w2, wB, hB, woff, hoff = infer_vert(img1, img2, vert)
    else:
        tonew_sf1 = (1.0, 1.0)
        tonew_sf2 = (1.0, 1.0)
    # Do image concatentation
    dtype = img1.dtype
    assert img1.dtype == img2.dtype, 'img1.dtype=%r, img2.dtype=%r' % (
        img1.dtype,
        img2.dtype,
    )

    # if False:
    #     if nChannels1 == 3 or len(img1.shape) > 2:
    #         # Allocate new image for both
    #         imgB = np.zeros((hB, wB, nChannels1), dtype)
    #         # Insert the images
    #         imgB[0:h1, 0:w1, :] = img1
    #         imgB[hoff:(hoff + h2), woff:(woff + w2), :] = img2
    #     elif nChannels1 == 1:
    #         # Allocate new image for both
    #         imgB = np.zeros((hB, wB), dtype)
    #         # Insert the images
    #         imgB[0:h1, 0:w1] = img1
    #         imgB[hoff:(hoff + h2), woff:(woff + w2)] = img2
    # else:
    if nChannels1 == 3 or len(img1.shape) > 2:
        newshape = (hB, wB, nChannels1)
    else:
        newshape = (hB, wB)
    # Allocate new image for both
    imgB = np.zeros(newshape, dtype=dtype)

    if white_background:
        if dtype == np.uint8:
            imgB += 255
        else:
            imgB += 1.0

    if overlap:
        if vert:
            hoff -= overlap
        else:
            woff -= overlap
        # Insert the images
        imgB[0:h1, 0:w1] = img1
        imgB[hoff : (hoff + h2), woff : (woff + w2)] = img2
        # Blend the overlapping part
        if vert:
            part1 = img1[-overlap:, :]
            part2 = imgB[hoff : (hoff + overlap), 0:w1]
            alpha = vt.gradient_fill(part1.shape[0:2], vert=vert)
            imgB[hoff : (hoff + overlap), 0:w1] = vt.blend_images_average(
                part1, part2, alpha=alpha
            )
        else:
            part1 = img1[:, -overlap:]
            part2 = imgB[0:h1, woff : (woff + overlap)]
            alpha = vt.gradient_fill(part1.shape[0:2], vert=vert)
            imgB[0:h1, woff : (woff + overlap)] = vt.blend_images_average(
                part1, part2, alpha=alpha
            )
    else:
        # Insert the images
        imgB[0:h1, 0:w1] = img1
        imgB[hoff : (hoff + h2), woff : (woff + w2)] = img2

    # return
    if return_sf:
        offset1 = (0.0, 0.0)
        offset2 = (woff, hoff)
        offset_tup = (offset1, offset2)
        sf_tup = (tonew_sf1, tonew_sf2)
        return imgB, offset_tup, sf_tup
    else:
        return imgB, woff, hoff



[docs]def stack_image_recurse(
    img_list1,
    img_list2=None,
    vert=True,
    modifysize=False,
    return_offsets=False,
    interpolation=None,
):
    r"""
    TODO: return offsets as well

    Args:
        img_list1 (list):
        img_list2 (list):
        vert (bool):

    Returns:
        ndarray: None

    CommandLine:
        python -m vtool.image --test-stack_image_recurse --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> # build test data
        >>> img1 = vt.imread(ut.grab_test_imgpath('carl.jpg'))
        >>> img2 = vt.imread(ut.grab_test_imgpath('astro.png'))
        >>> img3 = vt.imread(ut.grab_test_imgpath('ada.jpg'))
        >>> img4 = vt.imread(ut.grab_test_imgpath('jeff.png'))
        >>> img5 = vt.imread(ut.grab_test_imgpath('star.png'))
        >>> img_list1 = [img1, img2, img3, img4, img5]
        >>> img_list2 = None
        >>> vert = True
        >>> # execute function
        >>> imgB = stack_image_recurse(img_list1, img_list2, vert)
        >>> # verify results
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> imshow(imgB)
        >>> #wh1 = img1.shape[0:2][::-1]
        >>> #wh2 = img2.shape[0:2][::-1]
        >>> #pt.draw_bbox((0, 0) + wh1, bbox_color=(1, 0, 0))
        >>> #pt.draw_bbox((woff, hoff) + wh2, bbox_color=(0, 1, 0))
        >>> pt.show_if_requested()
    """
    interpolation = _rectify_interpolation(interpolation, default=cv2.INTER_NEAREST)
    if img_list2 is None:
        # Initialization and error checking
        if len(img_list1) == 0:
            return None
        if len(img_list1) == 1:
            return img_list1[0]
        return stack_image_recurse(
            img_list1[0::2],
            img_list1[1::2],
            vert=vert,
            modifysize=modifysize,
            interpolation=interpolation,
        )
    if len(img_list1) == 1:
        # Left base case
        img1 = img_list1[0]
    else:
        # Left recurse
        img1 = stack_image_recurse(
            img_list1[0::2],
            img_list1[1::2],
            vert=not vert,
            modifysize=modifysize,
            interpolation=interpolation,
        )
    if len(img_list2) == 1:
        # Right base case
        img2 = img_list2[0]
    else:
        # Right Recurse
        img2 = stack_image_recurse(
            img_list2[0::2],
            img_list2[1::2],
            vert=not vert,
            modifysize=modifysize,
            interpolation=interpolation,
        )
    if return_offsets:
        raise NotImplementedError('finishme')
        # imgB, offset_list, sf_list = stack_multi_images(img1, img2,
        # offset_list1, sf_list1, offset_list2, sf_list2, vert=vert)
    else:
        imgB, offset_tup, sf_tup = stack_images(
            img1,
            img2,
            vert=vert,
            return_sf=True,
            modifysize=modifysize,
            interpolation=interpolation,
        )
        (woff, hoff) = offset_tup[1]
    return imgB



# /STACK IMAGES STUFF


[docs]def filterflags_valid_images(
    gpaths, valid_formats=None, invalid_formats=None, verbose=True
):
    r"""
    Flags images with a format that disagrees with its extension

    Args:
        gpaths (list): list of image paths
        valid_formats (None): (default = None)
        invalid_formats (None): (default = None)
        verbose (bool):  verbosity flag(default = True)

    Returns:
        list: isvalid_flags

    CommandLine:
        python -m vtool.image filterflags_valid_images --show

    Notes:
        An MPO (Multi Picture Object) file is a stereoscopic image and contains
        two JPG images side-by-side, and allows them to be viewed as a single
        3D image.

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.image import *  # NOQA
        >>> gpaths = [ut.grab_test_imgpath('carl.jpg'),
        >>>           ut.grab_test_imgpath('astro.png')]
        >>> flags = filterflags_valid_images(gpaths)
        >>> assert all(flags)
    """
    from PIL import Image
    from os.path import splitext

    # import operator
    # import itertools as it
    # These are exact aliases
    img_format_alias_dict = {
        'JPG': 'JPEG',
        'TIF': 'TIFF',
    }
    # These aliases are not exact but generally fine
    # acceptable_alias = {
    #    'MPO': 'JPEG'
    # }
    def get_image_format_from_extension(gpath):
        gname, ext = splitext(gpath)
        ext_format = ext[1:].upper()
        ext_format = img_format_alias_dict.get(ext_format, ext_format)
        return ext_format

    def get_image_format_from_pil(gpath):
        try:
            pil_image = Image.open(gpath)
            pil_format = pil_image.format
        except IOError:
            pil_format = None
        # if pil_format == 'MPO':
        #    print(pil_image.n_frames)
        return pil_format

    # def read_frames(gpath):
    #    from PIL import Image, ImageSequence
    #    import vtool as vt
    #    import cv2
    #    #pil_image.n_frames
    #    pil_image = Image.open(gpath)
    #    sequence = []
    #    for frame in ImageSequence.Iterator(pil_image):
    #        print('frame = %r' % (frame,))
    #        #img = np.asarray(frame)
    #        rgb_pil = frame.convert('RGB')
    #        img = np.array(rgb_pil)
    #        img = cv2.cvtColor(img, cv2.COLOR_RGB2BGR)
    #        sequence.append(img)
    #    stack = vt.stack_square_images(sequence)
    #    import wbia.plottool as pt
    #    pt.qt4ensure()
    #    pt.imshow(stack)
    #    ## btyedata = np.asarray(bytearray(contents), dtype=np.uint8)
    #    #print('frame = %r' % (frame,))
    #    #frame.save("frame%d.png" % index)
    #    #index = index + 1
    #    pass

    def check_agrees(ext_format, pil_format):
        # pil_format_ = acceptable_alias.get(pil_format, pil_format)
        return pil_format == ext_format

    pil_foramt_list = [
        get_image_format_from_pil(gpath)
        for gpath in ut.ProgIter(gpaths, lbl='check image pil-format', enabled=verbose)
    ]
    ext_format_list = [
        get_image_format_from_extension(gpath)
        for gpath in ut.ProgIter(gpaths, lbl='check image ext-format', enabled=verbose)
    ]
    # agree_flags = list(it.starmap(operator.eq, zip(ext_format_list,
    #                                                pil_foramt_list)))
    agree_flags = [check_agrees(e, p) for e, p, in zip(ext_format_list, pil_foramt_list)]
    valid_flags = agree_flags
    if valid_formats is not None:
        # explicitly mark valids
        valid_flags = ut.and_lists(
            valid_flags,
            [format_ in valid_formats for format_ in ext_format_list],
            [format_ in valid_formats for format_ in pil_foramt_list],
        )
    if invalid_formats is not None:
        invalid_fmt_flags = ut.or_lists(
            [format_ in invalid_formats for format_ in ext_format_list],
            [format_ in invalid_formats for format_ in pil_foramt_list],
        )
        valid_flags = ut.and_lists(valid_flags, ut.not_list(invalid_fmt_flags))
    if verbose > 0:
        # Inspect invalid items
        invalid_flags = ut.not_list(valid_flags)

        fmt_list = list(zip(ext_format_list, pil_foramt_list))
        invalid_fmt_list = ut.compress(fmt_list, invalid_flags)
        invalid_fmt_hist = ut.dict_hist(invalid_fmt_list)
        print('The following {(ext,pil): count} formats are invalid')
        print(ut.repr3(invalid_fmt_hist))
        print('Total Invalid Files %r' % (sum(invalid_fmt_hist.values()),))

        # Inspect valid items

        valid_fmt_list = ut.compress(fmt_list, valid_flags)
        valid_fmt_hist = ut.dict_hist(valid_fmt_list)
        print('The following {(ext,pil): count} formats are valid')
        print(ut.repr3(valid_fmt_hist))
        print('Total Valid Files %r' % (sum(valid_fmt_hist.values()),))

        if invalid_formats is not None:
            invalid_fmt_flags

        if verbose > 1:
            num_examples = 3
            print('Examples of invalid files:')
            invalid_gpaths = ut.compress(gpaths, invalid_flags)
            grouped_invalids = ut.group_items(invalid_gpaths, invalid_fmt_list)
            for key in invalid_fmt_hist.keys():
                val = grouped_invalids[key]
                print(key)
                print(ut.indentjoin(val[0:num_examples])[1:])
            print('\nExamples of valid files:')
            valid_gpaths = ut.compress(gpaths, valid_flags)
            grouped_valids = ut.group_items(valid_gpaths, valid_fmt_list)
            for key in valid_fmt_hist.keys():
                val = grouped_valids[key]
                print(key)
                print(ut.indentjoin(val[0:num_examples])[1:])
    return valid_flags



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.image
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.image_filters

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function
from six.moves import range
import numpy as np


[docs]class IntensityPreproc(object):
    """
    Prefered over old methods

    CommandLine:
        python -m vtool.image_filters IntensityPreproc --show

    Doctest:
        >>> from vtool.image_filters import *
        >>> import vtool as vt
        >>> import utool as ut
        >>> chipBGR = vt.imread(ut.grab_file_url('http://i.imgur.com/qVWQaex.jpg'))
        >>> filter_list = [
        >>>     ('medianblur', {}),
        >>>     ('adapteq', {}),
        >>> ]
        >>> self = IntensityPreproc()
        >>> chipBGR2 = self.preprocess(chipBGR, filter_list)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(chipBGR, pnum=(1, 2, 1), fnum=1)
        >>> pt.imshow(chipBGR2, pnum=(1, 2, 2), fnum=1)
        >>> ut.show_if_requested()
    """

[docs]    def preprocess(self, chipBGR, filter_list):
        """
        filter_list is a list of (name, config) tuples for preforming filter ops
        """
        import cv2

        # Convert into LAB space for grayscale extraction
        chipLAB = cv2.cvtColor(chipBGR, cv2.COLOR_BGR2LAB)
        intensity = chipLAB[:, :, 0]

        # Modify intensity
        for filtname, config in filter_list:
            intensity = getattr(self, filtname)(intensity, **config)

        # Add color back in
        chipLAB[:, :, 0] = intensity
        chipBGR = cv2.cvtColor(chipLAB, cv2.COLOR_LAB2BGR)
        return chipBGR


[docs]    def adapteq(self, intensity, tileGridSize=(8, 8), clipLimit=2.0):
        import cv2

        clahe_obj = cv2.createCLAHE(clipLimit, tileGridSize)
        intensity = clahe_obj.apply(intensity)
        return intensity


[docs]    def medianblur(self, intensity, noise_thresh=50, ksize1=3, ksize2=5):
        import cv2

        istd = intensity.std()
        ksize = ksize1 if istd < noise_thresh else ksize2
        intensity = cv2.medianBlur(intensity, ksize)
        return intensity


[docs]    def histeq(self, intensity):
        """Histogram equalization of a grayscale image."""
        import cv2

        return cv2.equalizeHist(intensity)




[docs]def manta_matcher_filters(chipBGR):
    """
    References:
        http://onlinelibrary.wiley.com/doi/10.1002/ece3.587/full

    Ignore:
        >>> from wbia.core_annots import *  # NOQA
        >>> import utool as ut
        >>> import wbia
        >>> ibs = wbia.opendb('Mantas')
        >>> chipBGR = vt.imread(ut.grab_file_url('http://i.imgur.com/qVWQaex.jpg'))
    """
    import cv2

    chipLAB = cv2.cvtColor(chipBGR, cv2.COLOR_BGR2LAB)

    intensity = chipLAB[:, :, 0]
    # Median filter
    noise_thresh = 100
    ksize = 5 if intensity.std() > noise_thresh else 3
    intensity = cv2.medianBlur(intensity, ksize)

    tileGridSize = (8, 8)
    clipLimit = 2.0
    clahe_obj = cv2.createCLAHE(clipLimit, tileGridSize)
    intensity = clahe_obj.apply(intensity, dst=intensity)

    chipLAB[:, :, 0] = intensity
    chipBGR = cv2.cvtColor(chipLAB, cv2.COLOR_LAB2BGR)
    return chipBGR



[docs]def adapteq_fn(chipBGR):
    """
    adaptive histogram equalization with CLAHE

    Example:
        >>> from vtool.image_filters import *
        >>> import vtool as vt
        >>> import utool as ut
        >>> chipBGR = vt.imread(ut.grab_file_url('http://i.imgur.com/qVWQaex.jpg'))
        >>> chip2 = adapteq_fn(chipBGR)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(chipBGR, pnum=(1, 2, 1), fnum=1)
        >>> pt.imshow(chip2, pnum=(1, 2, 2), fnum=1)
        >>> ut.show_if_requested()
    """
    import cv2

    chipLAB = cv2.cvtColor(chipBGR, cv2.COLOR_BGR2LAB)
    tileGridSize = (8, 8)
    clipLimit = 2.0
    clahe_obj = cv2.createCLAHE(clipLimit, tileGridSize)
    chipLAB[:, :, 0] = clahe_obj.apply(chipLAB[:, :, 0])
    chipBGR = cv2.cvtColor(chipLAB, cv2.COLOR_LAB2BGR)
    return chipBGR



[docs]def medianfilter_fn(chipBGR):
    """
    median filtering

    Example:
        >>> from vtool.image_filters import *
        >>> import vtool as vt
        >>> import utool as ut
        >>> chipBGR = vt.imread(ut.grab_file_url('http://i.imgur.com/qVWQaex.jpg'))
        >>> chip2 = adapteq_fn(chipBGR)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(chipBGR, pnum=(1, 2, 1), fnum=1)
        >>> pt.imshow(chip2, pnum=(1, 2, 2), fnum=1)
        >>> ut.show_if_requested()
    """
    import cv2

    chipLAB = cv2.cvtColor(chipBGR, cv2.COLOR_BGR2LAB)
    intensity = chipLAB[:, :, 0]
    noise_thresh = 100
    ksize = 5 if intensity.std() > noise_thresh else 3
    intensity = cv2.medianBlur(intensity, ksize)
    chipLAB[:, :, 0] = intensity
    chipBGR = cv2.cvtColor(chipLAB, cv2.COLOR_LAB2BGR)
    return chipBGR



[docs]def histeq_fn(chipBGR):
    """Histogram equalization of a grayscale image."""
    import cv2

    chipLAB = cv2.cvtColor(chipBGR, cv2.COLOR_BGR2LAB)
    chipLAB[:, :, 0] = cv2.equalizeHist(chipLAB[:, :, 0])
    chipBGR = cv2.cvtColor(chipLAB, cv2.COLOR_LAB2BGR)
    return chipBGR



[docs]def clean_mask(mask, num_dilate=3, num_erode=3, window_frac=0.025):
    """
    Clean the mask
    (num_erode, num_dilate) = (1, 1)
    (w, h) = (10, 10)
    """
    import cv2

    w = h = int(round(min(mask.shape) * window_frac))
    element = cv2.getStructuringElement(cv2.MORPH_CROSS, (w, h))
    _mask = mask
    # compute the closing
    for ix in range(num_dilate):
        _mask = cv2.dilate(_mask, element)
    for ix in range(num_erode):
        _mask = cv2.erode(_mask, element)
    return _mask



[docs]def grabcut_fn(chipBGR):
    """naively segments a chip"""
    import cv2

    chipRGB = cv2.cvtColor(chipBGR, cv2.COLOR_BGR2RGB)
    (h, w) = chipRGB.shape[0:2]
    _mask = np.zeros((h, w), dtype=np.uint8)  # Initialize: mask
    # Set inside to cv2.GC_PR_FGD (probably forground)
    _mask[:, :] = cv2.GC_PR_FGD
    # Set border to cv2.GC_BGD (definitely background)
    _mask[0, :] = cv2.GC_BGD
    _mask[-1, :] = cv2.GC_BGD
    _mask[:, 0] = cv2.GC_BGD
    _mask[:, -1] = cv2.GC_BGD
    # Grab Cut Parameters
    rect = (0, 0, w, h)
    num_iters = 5
    mode = cv2.GC_INIT_WITH_MASK
    bgd_model = np.zeros((1, 13 * 5), np.float64)
    fgd_model = np.zeros((1, 13 * 5), np.float64)
    # Grab Cut Execution
    cv2.grabCut(chipRGB, _mask, rect, bgd_model, fgd_model, num_iters, mode=mode)
    is_forground = (_mask == cv2.GC_FGD) + (_mask == cv2.GC_PR_FGD)
    chip_mask = np.where(is_forground, 255, 0).astype('uint8')
    # Crop
    chip_mask = clean_mask(chip_mask)
    chip_mask = np.array(chip_mask, np.float) / 255.0
    # Mask value component of HSV space
    chipHSV = cv2.cvtColor(chipRGB, cv2.COLOR_RGB2HSV)
    chipHSV = np.array(chipHSV, dtype=np.float) / 255.0
    chipHSV[:, :, 2] *= chip_mask
    chipHSV = np.array(np.round(chipHSV * 255.0), dtype=np.uint8)
    seg_chipBGR = cv2.cvtColor(chipHSV, cv2.COLOR_HSV2BGR)
    return seg_chipBGR



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.image_filters
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.image_shared

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
from PIL import Image
import utool as ut


[docs]def open_pil_image(image_fpath):
    pil_img = Image.open(image_fpath)
    return pil_img



[docs]def print_image_checks(img_fpath):
    hasimg = ut.checkpath(img_fpath, verbose=True)
    if hasimg:
        _tup = (img_fpath, ut.filesize_str(img_fpath))
        print('[io] Image %r (%s) exists. Is it corrupted?' % _tup)
    else:
        print('[io] Image %r does not exists' % (img_fpath,))
    return hasimg





          

      

      

    

  

    
      
          
            
  Source code for vtool.inspect_matches

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function
import utool as ut
import ubelt as ub

try:
    import wbia.guitool as gt
    from wbia.guitool import mpl_widget

    INSPECT_BASE = gt.GuitoolWidget
    MatplotlibWidget = mpl_widget.MatplotlibWidget
except (ImportError, TypeError):
    import warnings

    warnings.warn('WARNING: guitool not available')
    MatplotlibWidget = object
    INSPECT_BASE = object


[docs]def lazy_test_annot(key):
    import numpy as np

    rchip_fpath = ut.grab_test_imgpath(key)
    annot = ut.LazyDict(
        {
            'aid': key.split('.')[0],
            'nid': key[0:4],
            'rchip_fpath': rchip_fpath,
            'gps': (np.nan, np.nan),
            'yaw': np.nan,
            'view': np.nan,
            'qual': np.nan,
            'time': np.nan,
        }
    )
    return annot



try:
    import wbia.dtool

    MatchDisplayConfig = wbia.dtool.from_param_info_list(
        [
            ut.ParamInfo('overlay', True),
            ut.ParamInfo('show_all_kpts', False),
            ut.ParamInfo('mask_blend', 0.0, min_=0, max_=1),
            ut.ParamInfo('heatmask', True, hideif=':not overlay'),
            ut.ParamInfo('show_homog', False, hideif=':not overlay'),
            ut.ParamInfo('show_ori', False, hideif=':not overlay'),
            ut.ParamInfo('show_ell', False, hideif=':not overlay'),
            ut.ParamInfo('show_pts', False, hideif=':not overlay'),
            ut.ParamInfo('show_lines', False, hideif=lambda cfg: not cfg['overlay']),
            ut.ParamInfo('show_rect', False, hideif=':not overlay'),
            ut.ParamInfo('show_eig', False, hideif=':not overlay'),
            ut.ParamInfo('ell_alpha', 0.6, min_=0, max_=1, hideif=':not overlay'),
            ut.ParamInfo('line_alpha', 0.35, min_=0, max_=1, hideif=':not overlay'),
        ]
    )
except (ImportError, TypeError):
    pass


[docs]class MatchInspector(INSPECT_BASE):
    """
    A widget that contains
        (1) a viewport that displays an annotation pair with matches overlayed.
        (2) a control panel for tuning matching parameters
        (3) a text area displaying information about the match vector

    CommandLine:
        python -m vtool.inspect_matches MatchInspector:0 --show
        python -m vtool.inspect_matches MatchInspector:1 --show

        python -m vtool.inspect_matches MatchInspector:1 --db GZ_Master1 --aids=1041,1045 --show

    Example:
        >>> # SCRIPT
        >>> from vtool.inspect_matches import *  # NOQA
        >>> import vtool as vt
        >>> gt.ensure_qapp()
        >>> ut.qtensure()
        >>> annot1 = lazy_test_annot('easy1.png')
        >>> annot2 = lazy_test_annot('easy2.png')
        >>> match = vt.PairwiseMatch(annot1, annot2)
        >>> self = MatchInspector(match=match)
        >>> self.show()
        >>> # xdoctest: +REQUIRES(--show)
        >>> #self.update()
        >>> gt.qtapp_loop(qwin=self, freq=10)

    Example:
        >>> # SCRIPT
        >>> from vtool.inspect_matches import *  # NOQA
        >>> import vtool as vt
        >>> import wbia
        >>> gt.ensure_qapp()
        >>> ut.qtensure()
        >>> ibs = wbia.opendb(defaultdb='PZ_MTEST')
        >>> aids = ub.argval('--aids', default=[1, 2])
        >>> print('aids = %r' % (aids,))
        >>> annots = ibs.annots(aids)
        >>> annot1 = annots[0]._make_lazy_dict()
        >>> annot2 = annots[1]._make_lazy_dict()
        >>> cfgdict = MatchDisplayConfig().asdict()
        >>> cfgdict = ut.argparse_dict(cfgdict)
        >>> match = vt.PairwiseMatch(annot1, annot2)
        >>> self = MatchInspector(match=match, cfgdict=cfgdict)
        >>> self.show()
        >>> # xdoctest: +REQUIRES(--show)
        >>> #self.update()
        >>> gt.qtapp_loop(qwin=self, freq=10)
    """

[docs]    def showEvent(self, event):
        super(MatchInspector, self).showEvent(event)
        # Fire initialize event after we show the GUI
        # QtCore.QTimer.singleShot(50, self.init_inference)
        self.first_show()


[docs]    def first_show(self, state=None):
        if self.match is not None:
            # Show the match if updating is on, otherwise just draw the annot
            # pair
            if self.autoupdate_cb.checkState():
                self.update()
            else:
                self.draw_pair()


[docs]    def set_match(self, match=None, on_context=None, info_text=None):
        self.match = match
        self.info_text = info_text
        self.on_context = on_context
        if self.isVisible():
            self.first_show()


[docs]    def initialize(
        self, match=None, on_context=None, autoupdate=True, info_text=None, cfgdict=None
    ):
        from wbia.plottool import abstract_interaction
        from wbia.guitool.__PYQT__ import QtCore

        self.set_match(match, on_context, info_text)
        self._setup_configs(cfgdict=cfgdict)
        self._setup_layout(autoupdate=autoupdate)
        abstract_interaction.register_interaction(self)
        self.setContextMenuPolicy(QtCore.Qt.CustomContextMenu)
        self.customContextMenuRequested.connect(self.execContextMenu)


[docs]    def execContextMenu(self, qpoint):
        if self.on_context:
            options = self.on_context()
        else:
            options = [('No context set', None)]
        gt.popup_menu(self, qpoint, options)


[docs]    def screenshot(self):
        import wbia.plottool as pt

        with pt.RenderingContext() as render:
            self.match.show(**self.disp_config)
        fpaths = gt.newFileDialog('.', mode='save', exec_=True)
        if fpaths is not None and len(fpaths) > 0:
            fpath = fpaths[0]
            if not fpath.endswith('.jpg'):
                fpath += '.jpg'
            import vtool as vt

            vt.imwrite(fpath, render.image)


[docs]    def embed(self):
        match = self.match  # NOQA
        import utool

        utool.embed()


    def _new_config_widget(self, cfg, changed=None):
        from wbia.guitool import PrefWidget2

        user_mode = 0
        cfg_widget = PrefWidget2.EditConfigWidget(
            config=cfg, user_mode=user_mode, parent=self, changed=changed
        )
        return cfg_widget

[docs]    def closeEvent(self, event):
        from wbia.plottool import abstract_interaction

        abstract_interaction.unregister_interaction(self)
        super(MatchInspector, self).closeEvent(event)


    def _setup_configs(self, cfgdict=None):
        from vtool import matching
        import wbia.dtool

        # import pyhesaff

        # default_dict = pyhesaff.get_hesaff_default_params()
        # default_dict = vt.get_extract_features_default_params()
        TmpFeatConfig = wbia.dtool.from_param_info_list(matching.VSONE_FEAT_CONFIG)

        TmpNChipConfig = wbia.dtool.from_param_info_list(matching.NORM_CHIP_CONFIG)
        # [
        #     ut.ParamInfo(key, val) for key, val in default_dict.items()
        #     # ut.ParamInfo('affine_invariance', True),
        #     # ut.ParamInfo('rotation_invariance', False),
        # ])

        self.featconfig = TmpFeatConfig()
        self.chipconfig = TmpNChipConfig()

        TmpVsOneConfig = wbia.dtool.from_param_info_list(matching.VSONE_DEFAULT_CONFIG)
        self.config = TmpVsOneConfig()
        self.disp_config = MatchDisplayConfig()

        if cfgdict is not None:
            print('[inspect_match] default cfgdict = %r' % (cfgdict,))
            self.config.update(**cfgdict)
            self.featconfig.update(**cfgdict)
            self.chipconfig.update(**cfgdict)
            self.disp_config.update(**cfgdict)

        # Make config widgets after setting defaults
        self.chipconfig_widget = self._new_config_widget(
            self.chipconfig, changed=self.on_chip_cfg_changed
        )
        self.featconfig_widget = self._new_config_widget(
            self.featconfig, changed=self.on_feat_cfg_changed
        )
        self.config_widget = self._new_config_widget(
            self.config, changed=self.on_cfg_changed
        )
        self.disp_config_widget = self._new_config_widget(
            self.disp_config, changed=self.on_cfg_changed
        )

    def _setup_layout(self, autoupdate=True):
        from wbia.guitool.__PYQT__ import QtWidgets

        self.menubar = gt.newMenubar(self)
        self.menuFile = self.menubar.newMenu('Dev')
        self.menuFile.newAction(triggered=self.embed)
        self.menuFile.newAction(triggered=self.screenshot)
        splitter1 = self.addNewSplitter(orientation='horiz')
        config_vframe = splitter1.newWidget()
        splitter2 = splitter1.addNewSplitter(orientation='vert')
        config_vframe.addWidget(QtWidgets.QLabel('Chip Config'))
        config_vframe.addWidget(self.chipconfig_widget)
        config_vframe.addWidget(QtWidgets.QLabel('Feat Config'))
        config_vframe.addWidget(self.featconfig_widget)
        config_vframe.addWidget(QtWidgets.QLabel('Query Config'))
        config_vframe.addWidget(self.config_widget)
        config_vframe.addWidget(QtWidgets.QLabel('Display Config'))
        config_vframe.addWidget(self.disp_config_widget)
        # update_hframe = config_vframe.addNewWidget(orientation='horiz')
        # update_hframe.addNewButton('Update', pressed=self.update)
        self.autoupdate_cb = config_vframe.addNewCheckBox(
            'auto-update', checked=autoupdate, changed=self.first_show
        )

        self.mpl_widget = MatplotlibWidget(parent=self)
        splitter2.addWidget(self.mpl_widget)

        self.infobox = splitter2.addNewTextEdit()

[docs]    def execute_vsone(self):
        from vtool import matching

        print('[inspect_match] Execute vsone')

        cfgdict = {}
        cfgdict.update(self.featconfig.asdict())
        cfgdict.update(self.chipconfig.asdict())

        match = self.match
        match.verbose = True
        match._inplace_default = True
        matching.ensure_metadata_vsone(match.annot1, match.annot2, cfgdict=cfgdict)

        match_config = self.config.asdict()
        match.apply_all(match_config)


[docs]    def draw_pair(self):
        if self.match is None:
            return
        self.mpl_widget.clf()
        ax = self.mpl_widget.ax
        info_html = ''
        if self.info_text is not None:
            info_html = '<pre>' + self.info_text + '</pre>'
        self.infobox.setText(info_html)
        self.match.show(ax=ax, overlay=False)
        self.mpl_widget.fig.canvas.draw()


[docs]    def draw_vsone(self):
        match = self.match
        summary = match._make_local_summary_feature_vector(summary_ops={'sum'})
        info_html = ''
        if self.info_text is not None:
            info_html = '<pre>' + self.info_text + '</pre>'
        feat_html = '<pre>' + ut.align(ub.repr2(summary), ':') + '</pre>'
        self.infobox.setText(info_html + feat_html)

        self.mpl_widget.clf()
        ax = self.mpl_widget.ax
        match.show(ax=ax, **self.disp_config)
        # fig.show()
        self.mpl_widget.fig.canvas.draw()


[docs]    def update(self, state=None):
        if self.autoupdate_cb.checkState() and self.match is not None:
            self.execute_vsone()
            self.draw_vsone()


[docs]    def on_cfg_changed(self, *args):
        self.update()
        self.cfg_needs_update = True


[docs]    def on_chip_cfg_changed(self, *args):
        print('Update feats')
        feat_keys = ['nchip', 'vecs', 'kpts', '_feats', 'flann']
        self.match.annot1._mutable = True
        self.match.annot2._mutable = True
        for key in feat_keys:
            if key in self.match.annot1:
                del self.match.annot1[key]
            if key in self.match.annot2:
                del self.match.annot2[key]
        self.update()
        self.cfg_needs_update = True


[docs]    def on_feat_cfg_changed(self, *args):
        print('Update feats')
        feat_keys = ['vecs', 'kpts', '_feats', 'flann']
        self.match.annot1._mutable = True
        self.match.annot2._mutable = True
        for key in feat_keys:
            if key in self.match.annot1:
                del self.match.annot1[key]
            if key in self.match.annot2:
                del self.match.annot2[key]
        self.update()
        self.cfg_needs_update = True




[docs]def make_match_interaction(matches, metadata, type_='RAT+SV', **kwargs):
    import wbia.plottool.interact_matches

    # import wbia.plottool as pt
    fm, fs = matches[type_][0:2]
    try:
        H1 = metadata['H_' + type_.split('+')[0]]
    except Exception:
        H1 = None
    # fm, fs = matches['RAT'][0:2]
    annot1 = metadata['annot1']
    annot2 = metadata['annot2']
    rchip1, kpts1, vecs1 = ub.dict_take(annot1, ['nchip', 'kpts', 'vecs'])
    rchip2, kpts2, vecs2 = ub.dict_take(annot2, ['nchip', 'kpts', 'vecs'])
    # pt.show_chipmatch2(rchip1, rchip2, kpts1, kpts2, fm=fm, fs=fs)
    fsv = fs[:, None]
    interact = wbia.plottool.interact_matches.MatchInteraction2(
        rchip1, rchip2, kpts1, kpts2, fm, fs, fsv, vecs1, vecs2, H1=H1, **kwargs
    )
    return interact



[docs]def show_matching_dict(matches, metadata, *args, **kwargs):
    interact = make_match_interaction(matches, metadata, *args, **kwargs)
    interact.show_page()
    return interact



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.inspect_matches
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.keypoint

# -*- coding: utf-8 -*-
r"""
Keypoints are stored in the invA format by default.
Unfortunately many places in the code reference this as A instead of invA
because I was confused when I first started writing this.

to rectify this I am changing terminology.

Variables:
    invV : maps from ucircle onto an ellipse (perdoch.invA)
       V : maps from ellipse to ucircle      (perdoch.A)
       Z : the conic matrix                  (perdoch.E)

Representation:
    kpts (ndarray) : [x, y, iv11, iv21, iv22, ori]
       a flat on disk representation of the keypoint

    invV (ndarray):
        [(iv11, iv12, x),
        (iv21, iv22, y),
        (   0,    0, 1),]
        a more conceptually useful representation mapp;ing a
        unit circle onto an ellipse (without any rotation)

    invVR (ndarray):
        [(iv11, iv12, x),
        (iv21, iv22, y),
        (   0,    0, 1),].dot(R)
        same as invV but it is rotated before warping a unit circle
        into an ellipse.

Ignore:
    >>> # DISABLE_DOCTEST
    >>> # xdoctest: +SKIP
    >>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
    >>> from vtool.patch import *  # NOQA
    >>> import sympy
    >>> from sympy.abc import theta
    >>> ori = theta
    >>> x, y, iv11, iv21, iv22, patch_size = sympy.symbols('x y iv11 iv21 iv22 S')
    >>> sx, sy, w1, w2, tx, ty = sympy.symbols('sx, sy, w1, w2, tx, ty')
    >>> kpts = np.array([[x, y, iv11, iv21, iv22, ori]])
    >>> kp = ktool.get_invV_mats(kpts, with_trans=True)[0]
    >>> invV = sympy.Matrix(kp)
    >>> V = invV.inv()
    >>> #
    >>> print(ub.hzcat('invV = %s' % (repr(invV), )))
    >>> invV = sympy.Matrix([
    >>>        [iv11,  0.0,   x],
    >>>        [iv21, iv22,   y],
    >>>        [ 0.0,  0.0, 1.0]])
    >>> R = vt.sympy_mat(vt.rotation_mat3x3(theta, sin=sympy.sin, cos=sympy.cos))
    >>> invVR = invV.multiply(R)
    >>> trans = sympy.Matrix([
    >>>        [  1,  0.0,   x],
    >>>        [  0,    1,   y],
    >>>        [ 0.0,  0.0, 1.0]])
    >>> #
    >>> Hypoth = sympy.Matrix([
    >>>        [    sx,    w1,   tx],
    >>>        [    w2,    sy,   ty],
    >>>        [     0,     0,    1],
    >>>        ])
    >>> #
    >>> xyz = sympy.Matrix([[x], [y], [1]])
    >>> #
    >>> invV_2x2 = invV[0:2, 0:2]
    >>> Hypoth_2x2 = Hypoth[0:2, 0:2]
    >>> #
    >>> invV_t = sympy.simplify(Hypoth.multiply(invV))
    >>> xyz_t = sympy.simplify(Hypoth.multiply(xyz))
    >>> invV_2x2_t = Hypoth_2x2.multiply(invV_2x2)
    >>> print('\n----')
    >>> vt.evalprint('invV_t')
    >>> vt.evalprint('xyz_t')
    >>> vt.evalprint('invV_2x2_t')
    >>> print('-----')
    >>> #
    >>> print('\n--- CHECKING 3x3 ---')
    >>> vt.check_expr_eq(invV_t[:, 2], xyz_t)
    >>> print('\n--- CHECKING 2x2 ---')
    >>> vt.check_expr_eq(invV_t[0:2, 0:2], invV_2x2_t)
    >>> #
    >>> # CHeck with rotation component as well (probably ok)
    >>> invVR_2x2 = invVR[0:2, 0:2]
    >>> invVR_t = sympy.simplify(Hypoth.multiply(invVR))
    >>> invVR_2x2_t = sympy.simplify(Hypoth_2x2.multiply(invVR_2x2))
    >>> print('\n----')
    >>> vt.evalprint('invVR_t')
    >>> print('\n----')
    >>> vt.evalprint('invVR_2x2_t')
    >>> print('-----')
    >>> #
    >>> print('\n--- CHECKING ROTATION + TRANSLATION 3x3 ---')
    >>> vt.check_expr_eq(invVR_t[:, 2], xyz_t)
    >>> print('\n--- CHECKING ROTATION 2x2 ---')
    >>> vt.check_expr_eq(invVR_t[0:2, 0:2], invVR_2x2_t)
    >>> ####
    >>> ####
    >>> ####
    >>> # Checking orientation property
    >>> [[ivr11, ivr12, ivr13], [ivr21, ivr22, ivr23], [ivr31, ivr32, ivr33],] = invVR.tolist()
    >>> ori = sympy.atan2(ivr12, ivr11)  # outputs from -TAU/2 to TAU/2
    >>> z = ori.subs(dict(iv11=1, theta=1))
    >>> sympy.trigsimp(sympy.simplify(sympy.trigsimp(z)))
    >>> #_oris = np.arctan2(_iv12s, _iv11s)  # outputs from -TAU/2 to TAU/2
    >>> # xdoctest: +SKIP
    >>> # OLD STUFF
    >>> #
    >>> print(ub.hzcat('V = %s' % (repr(V), )))
    V = Matrix([
        [          1/iv11,     0,                -1.0*x/iv11],
        [-iv21/(iv11*iv22), 1/iv22, -1.0*(y - iv21*x/iv11)/iv22],
        [               0,     0,                        1.0]])
    >>> print(ub.hzcat('V = %s' % (repr(sympy.simplify(invV.inv())), )))
    V = Matrix([
        [          1/iv11,     0,                       -1.0*x/iv11],
        [-iv21/(iv11*iv22), 1/iv22, 1.0*(-iv11*y + iv21*x)/(iv11*iv22)],
        [               0,     0,                               1.0]])



Efficiency Notes:
    single index indexing is very fast

    slicing seems to be very fast.

    fancy indexing with __getitem__ is very slow
    using np.take is a better idea, but its a bit harder
    to use with multidimensional arrays (nope use axis=x)
"""
from __future__ import absolute_import, division, print_function
from six.moves import zip, range, reduce
import numpy as np
import numpy.linalg as npl
from vtool import linalg as linalgtool
from vtool import chip as chiptool
from vtool import distance
from vtool import trig
import ubelt as ub
import utool as ut
from .util_math import TAU


GRAVITY_THETA = TAU / 4
KPTS_DTYPE = np.float32

XDIM = 0
YDIM = 1
SCAX_DIM = 2
SKEW_DIM = 3
SCAY_DIM = 4
ORI_DIM = 5
LOC_DIMS = np.array([XDIM, YDIM])
SHAPE_DIMS = np.array([SCAX_DIM, SKEW_DIM, SCAY_DIM])


[docs]def get_grid_kpts(
    wh=(300, 300), wh_stride=None, scale=20, wh_num=None, dtype=np.float32, **kwargs
):
    """Returns a regular grid of keypoints

    Args:
        wh (tuple): (default = (300, 300))
        wh_stride (tuple): stride of keypoints (defaults to (50, 50))
        scale (int): (default = 20)
        wh_num (tuple): desired number of keypoints in x and y direction.
            (incompatible with stride).
        dtype (type): (default = <type 'numpy.float32'>)

    Returns:
        ndarray[float32_t, ndim=2]: kpts -  keypoints

    CommandLine:
        python -m vtool.keypoint get_grid_kpts --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> wh = (300, 300)
        >>> wh_stride = None
        >>> scale = 20
        >>> wh_num = (3, 3)
        >>> dtype = np.float32
        >>> kpts = get_grid_kpts(wh, wh_num=wh_num, dtype=dtype)
        >>> assert len(kpts) == np.prod(wh_num)
        >>> result = ('kpts = %s' % (ub.repr2(kpts.shape),))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.show_kpts(kpts)
        >>> pt.dark_background()
        >>> ut.show_if_requested()
    """
    (w, h) = wh
    padding = scale * 1.5
    inner_width = w - 2 * padding
    inner_height = h - 2 * padding
    if wh_num is not None:
        # assert wh_stride is None, 'cannot specify both stride and wh_num'
        nx, ny = wh_num
        wh_stride = (inner_width / nx, inner_height / ny)
    elif wh_stride is None:
        wh_stride = (50, 50)
    (wstride, hstride) = wh_stride
    xbasis = np.arange(padding, (w - padding), wstride)
    ybasis = np.arange(padding, (h - padding), hstride)
    xs_grid, ys_grid = np.meshgrid(xbasis, ybasis)
    _xs = xs_grid.flatten()
    _ys = ys_grid.flatten()
    nKpts = len(_xs)
    _zeros = np.zeros(nKpts, dtype=dtype)
    _iv11s = _zeros + scale
    _iv21s = _zeros
    _iv22s = _zeros + scale
    _oris = _zeros
    kpts = np.vstack((_xs, _ys, _iv11s, _iv21s, _iv22s, _oris)).astype(dtype).T
    return kpts



# --- raw keypoint components ---
[docs]def get_xys(kpts):
    """Keypoint locations in chip space"""
    _xys = kpts.T[0:2]
    return _xys



[docs]def get_invVs(kpts):
    """Keypoint shapes (oriented with the gravity vector)"""
    _invVs = kpts.T[2:5]
    return _invVs



[docs]def get_oris(kpts):
    """Extracts keypoint orientations for kpts array

    (in isotropic guassian space relative to the gravity vector)
    (in simpler words: the orientation is is taken from keypoints warped to the unit circle)

    Args:
        kpts (ndarray): (N x 6) [x, y, a, c, d, theta]

    Returns:
        (ndarray) theta
    """
    if kpts.shape[1] == 5:
        _oris = np.zeros(len(kpts), dtype=kpts.dtype)
    elif kpts.shape[1] == 6:
        _oris = kpts.T[5]
    else:
        raise AssertionError('[ktool] Invalid kpts.shape = %r' % (kpts.shape,))
    return _oris



# --- keypoint properties ---


[docs]def get_sqrd_scales(kpts):
    """
    gets average squared scale (does not take into account elliptical shape

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints

    Returns:
        np.ndarray

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()
        >>> _scales_sqrd = get_sqrd_scales(kpts)
        >>> result = (ub.repr2(_scales_sqrd, precision=2))
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> _scales_sqrd = get_sqrd_scales([])
        >>> result = (ub.repr2(_scales_sqrd, precision=2))
        >>> print(result)
    """
    if len(kpts) == 0:
        return np.empty(0)
    _iv11s, _iv21s, _iv22s = get_invVs(kpts)
    _scales_sqrd = np.multiply(_iv11s, _iv22s)
    return _scales_sqrd



[docs]def get_scales(kpts):
    """Gets average scale (does not take into account elliptical shape"""
    _scales = np.sqrt(get_sqrd_scales(kpts))
    return _scales



# --- keypoint matrixes ---


[docs]def get_ori_mats(kpts):
    """Returns keypoint orientation matrixes"""
    _oris = get_oris(kpts)
    R_mats = [linalgtool.rotation_mat2x2(ori) for ori in _oris]
    return R_mats



[docs]def convert_kptsZ_to_kpts(kpts_Z):
    """
    Convert keypoints in Z format to invV format
    """
    import vtool as vt

    x, y, e11, e12, e22 = kpts_Z.T
    # import numpy as np
    Z_mats2x2 = np.array([[e11, e12], [e12, e22]])
    Z_mats2x2 = np.rollaxis(Z_mats2x2, 2)
    invV_mats2x2 = vt.decompose_Z_to_invV_mats2x2(Z_mats2x2)
    invV_mats2x2 = invV_mats2x2.astype(np.float32)
    a = invV_mats2x2[:, 0, 0]
    c = invV_mats2x2[:, 1, 0]
    d = invV_mats2x2[:, 1, 1]
    kpts = np.vstack([x, y, a, c, d]).T
    return kpts



# def test_kpts_type(kpts):
#     import vtool as vt
#     invV_mats2x2 = vt.get_invV_mats2x2(kpts)
#     # Test if it is in Z format
#     e11, e12, e22 = kpts.T[[2, 3, 4]]
#     det = e11 * e22 - (e12 ** 2)
#     Z_neg_evidence = (det < 0).sum() / len(det)
#     kpts_invV = vt.convert_kptsZ_to_kpts(kpts)


[docs]def get_invV_mats2x2(kpts):
    """
    Returns the keypoint shape (from unit circle to ellipse)
    Ignores translation and rotation component

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints

    Returns:
        ndarray[float32_t, ndim=3]: invV_mats

    CommandLine:
        python -m vtool.keypoint --test-get_invV_mats2x2

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> kpts = np.array([
        ...    [0, 0, 1, 2, 3, 0],
        ...    [0, 0, 1, 2, 3, TAU / 4.0],
        ... ])
        >>> invV_mats2x2 = get_invV_mats2x2(kpts)
        >>> # verify results
        >>> result = kpts_repr(invV_mats2x2)
        >>> print(result)  # xdoctest: +IGNORE_WANT
        array([[[1., 0.],
                [2., 3.]],
               [[1., 0.],
                [2., 3.]]])
    """
    nKpts = len(kpts)
    _iv11s, _iv21s, _iv22s = get_invVs(kpts)
    _zeros = np.zeros(nKpts)
    invV_arrs2x2 = np.array([[_iv11s, _zeros], [_iv21s, _iv22s]])  # R x C x N
    invV_mats2x2 = np.rollaxis(invV_arrs2x2, 2)  # N x R x C
    return invV_mats2x2



[docs]def get_invVR_mats2x2(kpts):
    r"""
    Returns the keypoint shape+rotation matrix (from unit circle to ellipse)
    Ignores translation component

    Args:
        kpts (ndarray[float32_t, ndim=2][ndims=2]):  keypoints

    Returns:
        ndarray: invVR_mats

    CommandLine:
        python -m vtool.keypoint --test-get_invVR_mats2x2

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> kpts = np.array([
        ...    [0, 0, 1, 2, 3, 0],
        ...    [0, 0, 1, 2, 3, TAU / 4.0],
        ... ])
        >>> invVR_mats2x2 = get_invVR_mats2x2(kpts)
        >>> result = kpts_repr(invVR_mats2x2)
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> kpts = np.empty((0, 6))
        >>> invVR_mats2x2 = get_invVR_mats2x2(kpts)
        >>> assert invVR_mats2x2.shape == (0, 2, 2)
    """
    if len(kpts) == 0:
        return np.empty((0, 2, 2))
    invV_mats2x2 = get_invV_mats2x2(kpts)
    # You must apply rotations before you apply shape
    # This is because we are dealing with \emph{inv}(V).
    # numpy operates with data on the right (operate right-to-left)
    R_mats2x2 = get_ori_mats(kpts)
    invVR_mats2x2 = np.matmul(invV_mats2x2, R_mats2x2)
    return invVR_mats2x2



[docs]def augment_2x2_with_translation(kpts, _mat2x2):
    """
    helper function to augment shape matrix with a translation component.
    """
    nKpts = len(kpts)
    # Unpack shape components
    _11s = _mat2x2.T[0, 0]
    _12s = _mat2x2.T[1, 0]
    _21s = _mat2x2.T[0, 1]
    _22s = _mat2x2.T[1, 1]
    # Get translation components
    _13s, _23s = get_xys(kpts)
    # Use homogenous coordinates
    _zeros = np.zeros(nKpts)
    _ones = np.ones(nKpts)
    _arrs3x3 = np.array(
        [[_11s, _12s, _13s], [_21s, _22s, _23s], [_zeros, _zeros, _ones]]
    )  # R x C x N
    _mats3x3 = np.rollaxis(_arrs3x3, 2)  # N x R x C
    return _mats3x3



[docs]def get_invV_mats3x3(kpts):
    r"""
    NEWER FUNCTION

    Returns full keypoint transform matricies from a unit circle to an
    ellipse that has been scaled, skewed, and translated. Into
    the image keypoint position.

    DOES NOT INCLUDE ROTATION

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints

    Returns:
        ndarray[float32_t, ndim=3]: invVR_mats -  keypoint shape and rotations (possibly translation)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> kpts = np.array([
        ...    [0, 0, 1, 2, 3, 0],
        ...    [0, 0, 1, 2, 3, TAU / 4.0],
        ... ])
        >>> invV_arrs3x3 = get_invV_mats3x3(kpts)
        >>> # verify results
        >>> result = kpts_repr(invV_arrs3x3)
        >>> print(result)  # xdoctest: +IGNORE_WANT
        array([[[1., 0., 0.],
                [2., 3., 0.],
                [0., 0., 1.]],
               [[1., 0., 0.],
                [2., 3., 0.],
                [0., 0., 1.]]])
    """
    # nKpts = len(kpts)
    invV_mats2x2 = get_invV_mats2x2(kpts)
    invV_mats3x3 = augment_2x2_with_translation(kpts, invV_mats2x2)
    # # Unpack shape components
    # _iv11s = invV_mats2x2.T[0, 0]
    # _iv12s = invV_mats2x2.T[1, 0]
    # _iv21s = invV_mats2x2.T[0, 1]
    # _iv22s = invV_mats2x2.T[1, 1]
    # # Get translation components
    # _iv13s, _iv23s = get_xys(kpts)
    # # Use homogenous coordinates
    # _zeros = np.zeros(nKpts)
    # _ones = np.ones(nKpts)
    # invV_arrs3x3 =  np.array([[_iv11s, _iv12s, _iv13s],
    #                          [_iv21s, _iv22s, _iv23s],
    #                          [_zeros, _zeros, _ones]])  # R x C x N
    # invV_mats3x3 = np.rollaxis(invV_arrs3x3, 2)  # N x R x C
    return invV_mats3x3



[docs]def get_RV_mats_3x3(kpts):
    """
    prefered over get_invV_mats

    Returns:
        V_mats (ndarray) : sequence of matrices that transform an ellipse to unit circle
    """
    invVR_mats = get_invVR_mats3x3(kpts)
    RV_mats = invert_invV_mats(invVR_mats)
    return RV_mats



[docs]def get_invVR_mats3x3(kpts):
    r"""
    NEWER FUNCTION

    Returns full keypoint transform matricies from a unit circle to an
    ellipse that has been rotated, scaled, skewed, and translated. Into
    the image keypoint position.

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints

    Returns:
        ndarray[float32_t, ndim=3]: invVR_mats

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> kpts = np.array([
        ...    [10, 20, 1, 2, 3, 0],
        ...    [30, 40, 1, 2, 3, TAU / 4.0],
        ... ])
        >>> invVR_mats3x3 = get_invVR_mats3x3(kpts)
        >>> # verify results
        >>> result = kpts_repr(invVR_mats3x3)
        >>> print(result)
        array([[[ 1.,  0., 10.],
                [ 2.,  3., 20.],
                [ 0.,  0.,  1.]],
               [[ 0., -1., 30.],
                [ 3., -2., 40.],
                [ 0.,  0.,  1.]]])
    """
    # nKpts = len(kpts)
    invVR_mats2x2 = get_invVR_mats2x2(kpts)
    invVR_mats3x3 = augment_2x2_with_translation(kpts, invVR_mats2x2)
    # Unpack shape components
    # _iv11s = invVR_mats2x2.T[0, 0]
    # _iv12s = invVR_mats2x2.T[1, 0]
    # _iv21s = invVR_mats2x2.T[0, 1]
    # _iv22s = invVR_mats2x2.T[1, 1]
    # # Get translation components
    # _iv13s, _iv23s = get_xys(kpts)
    # # Use homogenous coordinates
    # _zeros = np.zeros(nKpts)
    # _ones = np.ones(nKpts)
    # invVR_arrs =  np.array([[_iv11s, _iv12s, _iv13s],
    #                        [_iv21s, _iv22s, _iv23s],
    #                        [_zeros, _zeros, _ones]])  # R x C x N
    # invVR_mats = np.rollaxis(invVR_arrs, 2)  # N x R x C
    return invVR_mats3x3



[docs]def get_invV_mats(
    kpts, with_trans=False, with_ori=False, ashomog=False, ascontiguous=False
):
    """
    TODO: DEPRICATE. too many conditionals

    packs keypoint shapes into affine invV matrixes
    (default is just the 2x2 shape. But translation, orientation,
    homogonous, and contiguous flags can be set.)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> kpts = np.array([[10, 20, 1, 2, 3, 0]])
        >>> with_trans=True
        >>> with_ori=True
        >>> ashomog=True
        >>> ascontiguous=False
        >>> innVR_mats = get_invV_mats(kpts, with_trans, with_ori, ashomog, ascontiguous)
        >>> result = kpts_repr(innVR_mats)
        >>> print(result)
        array([[[ 1.,  0., 10.],
                [ 2.,  3., 20.],
                [ 0.,  0.,  1.]]])
    """
    nKpts = len(kpts)
    if with_ori:
        # these are actually invVR mats
        invV_mats = get_invVR_mats2x2(kpts)
    else:
        invV_mats = get_invV_mats2x2(kpts)
    if with_trans or ashomog:
        # _iv11s = invV_mats[:, 0, 0]
        # _iv12s = invV_mats[:, 0, 1]
        # _iv21s = invV_mats[:, 1, 0]
        # _iv22s = invV_mats[:, 1, 1]
        _iv11s = invV_mats.T[0, 0]
        _iv12s = invV_mats.T[1, 0]
        _iv21s = invV_mats.T[0, 1]
        _iv22s = invV_mats.T[1, 1]
        # Use homogenous coordinates
        _zeros = np.zeros(nKpts)
        _ones = np.ones(nKpts)
        if with_trans:
            _iv13s, _iv23s = get_xys(kpts)
        else:
            _iv13s = _iv23s = _zeros
        invV_arrs = np.array(
            [[_iv11s, _iv12s, _iv13s], [_iv21s, _iv22s, _iv23s], [_zeros, _zeros, _ones]]
        )  # R x C x N
        invV_mats = np.rollaxis(invV_arrs, 2)  # N x R x C
    if ascontiguous:
        invV_mats = np.ascontiguousarray(invV_mats)
    return invV_mats



# --- scaled and offset keypoint components ---


[docs]def get_transforms_from_patch_image_kpts(kpts, patch_shape, scale_factor=1.0):
    r"""
    Given some patch (like a gaussian patch) transforms a patch to be overlayed
    on top of each keypoint in the image (adjusted for a scale factor)

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints
        patch_shape (?):
        scale_factor (float):

    Returns:
        M_list: a list of 3x3 tranformation matricies for each keypoint

    Ignore:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()
        >>> patch_shape = (7, 7)
        >>> scale_factor = 1.0
        >>> M_list = get_transforms_from_patch_image_kpts(kpts, patch_shape, scale_factor)
        >>> # verify results
        >>> result = kpts_repr(M_list)
        >>> print(result)  # xdoc: +IGNORE_WANT
        array([[[ 1.49,  0.  , 15.53],
                [-1.46,  6.9 ,  8.68],
                [ 0.  ,  0.  ,  1.  ]],
               [[ 0.67,  0.  , 26.98],
                [-1.46,  6.9 ,  8.68],
                [ 0.  ,  0.  ,  1.  ]],
               [[ 3.49,  0.  , 19.53],
                [ 3.43,  3.01, 10.67],
                [ 0.  ,  0.  ,  1.  ]],
               [[ 3.82,  0.  , 19.55],
                [ 5.04,  4.03,  1.8 ],
                [ 0.  ,  0.  ,  1.  ]],
               [[ 4.59,  0.  , 18.24],
                [ 0.97,  3.35, 18.02],
                [ 0.  ,  0.  ,  1.  ]]])

    Ignore:
        >>> from vtool.coverage_kpts import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()
        >>> invVR_aff2Ds = [np.array(((a, 0, x),
        >>>                           (c, d, y),
        >>>                           (0, 0, 1),))
        >>>                 for (x, y, a, c, d, ori) in kpts]
        >>> invVR_3x3 = vt.get_invVR_mats3x3(kpts)
        >>> invV_3x3 = vt.get_invV_mats3x3(kpts)
        >>> assert np.all(np.array(invVR_aff2Ds) == invVR_3x3)
        >>> assert np.all(np.array(invVR_aff2Ds) == invV_3x3)

    Ignore:
        %timeit [np.array(((a, 0, x), (c, d, y), (0, 0, 1),)) for (x, y, a, c, d, ori) in kpts]
        %timeit vt.get_invVR_mats3x3(kpts)
        %timeit vt.get_invV_mats3x3(kpts) <- THIS IS ACTUALLY MUCH FASTER

    Ignore:
        sa_list1 = np.array([S2.dot(A) for A in invVR_aff2Ds])
        sa_list2 = np.matmul(S2, invVR_aff2Ds)
        assert np.all(sa_list1 == sa_list2)
        %timeit np.array([S2.dot(A) for A in invVR_aff2Ds])
        %timeit np.matmul(S2, invVR_aff2Ds)

        from six.moves import reduce
        perspective_list2 = np.array([S2.dot(A).dot(S1).dot(T1) for A in invVR_aff2Ds])
        perspective_list = reduce(np.matmul, (S2, invVR_aff2Ds, S1, T1))
        assert np.all(perspective_list == perspective_list2)
        %timeit np.array([S2.dot(A).dot(S1).dot(T1) for A in invVR_aff2Ds])
        %timeit reduce(np.matmul, (S2, invVR_aff2Ds, S1, T1))
    """
    (patch_h, patch_w) = patch_shape
    half_width = patch_w / 2.0  # - .5
    half_height = patch_h / 2.0  # - .5
    # Center src image
    T1 = linalgtool.translation_mat3x3(-half_width + 0.5, -half_height + 0.5)
    # Scale src to the unit circle
    # S1 = linalgtool.scale_mat3x3(1.0 / patch_w, 1.0 / patch_h)
    S1 = linalgtool.scale_mat3x3(1.0 / half_width, 1.0 / half_height)
    # Transform the source image to the keypoint ellipse
    invVR_aff2Ds = get_invVR_mats3x3(kpts)
    # Adjust for the requested scale factor
    S2 = linalgtool.scale_mat3x3(scale_factor, scale_factor)
    # perspective_list = [S2.dot(A).dot(S1).dot(T1) for A in invVR_aff2Ds]
    M_list = reduce(np.matmul, (S2, invVR_aff2Ds, S1.dot(T1)))
    return M_list



[docs]def transform_kpts_to_imgspace(kpts, bbox, bbox_theta, chipsz):
    """
    Transforms keypoints so they are plotable in imagespace
        kpts   - xyacdo keypoints
        bbox   - chip bounding boxes in image space
        theta  - chip rotationsinvC
        chipsz - chip extent (in keypoint / chip space)
    """
    # Get keypoints in matrix format
    invV_mats = get_invV_mats(kpts, with_trans=True, with_ori=True)
    # Get chip to imagespace transform
    invC = chiptool._get_chip_to_image_transform(bbox, chipsz, bbox_theta)
    # Apply transform to keypoints
    invCinvV_mats = np.matmul(invC, invV_mats)
    # Flatten back into keypoint (x, y, a, c, d, o) format
    imgkpts = flatten_invV_mats_to_kpts(invCinvV_mats)
    return imgkpts



[docs]def get_kpts_eccentricity(kpts):
    """
    SeeAlso:
        pyhesaff.tests.test_ellipse

    References:
        https://en.wikipedia.org/wiki/Eccentricity_(mathematics)

    Notes:
        For an ellipse/hyperbola the eccentricity is
        sqrt(1 - (b ** 2 / a ** 2))

        Eccentricity is undefined for parabolas

        where a is the lenth of the semi-major axis and b is the length of the
        semi minor axis. The length of the semi-major axis is 2 time the
        largest eigenvalue.  And the length of the semi-minor axis is 2 times
        the smallest eigenvalue.

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints
        offset (tuple): (default = (0.0, 0.0))
        scale_factor (float): (default = 1.0)

    CommandLine:
        python -m vtool.keypoint --exec-get_kpts_eccentricity --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts_ = vt.demodata.get_dummy_kpts()
        >>> kpts = np.append(kpts_, [[10, 10, 5, 0, 5, 0]], axis=0)
        >>> ecc = get_kpts_eccentricity(kpts)
        >>> result = 'ecc = %s' % (ub.repr2(ecc, precision=2))
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> colors = pt.scores_to_color(ecc)
        >>> pt.draw_kpts2(kpts, color=colors, ell_linewidth=6)
        >>> extent = vt.get_kpts_image_extent(kpts)
        >>> ax = pt.gca()
        >>> pt.set_axis_extent(extent, ax)
        >>> pt.dark_background()
        >>> pt.colorbar(ecc, colors)
        >>> ut.show_if_requested()
        ecc = np.array([ 0.96, 0.99, 0.87, 0.91, 0.55, 0.  ])
    """
    RV_mats2x2 = get_RV_mats2x2(kpts)
    Z_mats2x2 = get_Z_mats(RV_mats2x2)
    A = Z_mats2x2[:, 0, 0]
    B = Z_mats2x2[:, 0, 1] * 2
    C = Z_mats2x2[:, 1, 1]
    nu = 1
    numer = 2 * np.sqrt((A - C) ** 2 + B ** 2)
    denom = nu * (A + C) + np.sqrt((A - C) ** 2 + B ** 2)
    ecc = numer / denom
    return ecc



[docs]def offset_kpts(kpts, offset=(0.0, 0.0), scale_factor=1.0):
    r"""
    Transfoms keypoints by a scale factor and a translation

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints
        offset (tuple):
        scale_factor (float):

    Returns:
        ndarray[float32_t, ndim=2]: kpts -  keypoints

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts().astype(np.float64)
        >>> offset = (0.0, 0.0)
        >>> scale_factor = (1.5, 0.5)
        >>> kpts_ = offset_kpts(kpts, offset, scale_factor)
        >>> # verify results (hack + 0. to fix negative 0)
        >>> result = ut.repr3((kpts, kpts_ + 0.), precision=2, nobr=True, with_dtype=True)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.draw_kpts2(kpts, color=pt.ORANGE, ell_linewidth=6)
        >>> pt.draw_kpts2(kpts_, color=pt.LIGHT_BLUE, ell_linewidth=4)
        >>> extent1 = np.array(vt.get_kpts_image_extent(kpts))
        >>> extent2 = np.array(vt.get_kpts_image_extent(kpts_))
        >>> extent = vt.union_extents([extent1, extent2])
        >>> ax = pt.gca()
        >>> pt.set_axis_extent(extent)
        >>> pt.dark_background()
        >>> ut.show_if_requested()
        np.array([[20.  , 25.  ,  5.22, -5.11, 24.15,  0.  ],
                  [29.  , 25.  ,  2.36, -5.11, 24.15,  0.  ],
                  [30.  , 30.  , 12.22, 12.02, 10.53,  0.  ],
                  [31.  , 29.  , 13.36, 17.63, 14.1 ,  0.  ],
                  [32.  , 31.  , 16.05,  3.41, 11.74,  0.  ]], dtype=np.float64),
        np.array([[30.  , 12.5 ,  7.82, -2.56, 12.07,  0.  ],
                  [43.5 , 12.5 ,  3.53, -2.56, 12.07,  0.  ],
                  [45.  , 15.  , 18.32,  6.01,  5.26,  0.  ],
                  [46.5 , 14.5 , 20.03,  8.82,  7.05,  0.  ],
                  [48.  , 15.5 , 24.08,  1.7 ,  5.87,  0.  ]], dtype=np.float64),
    """
    if np.all(offset == (0.0, 0.0)) and (
        np.all(scale_factor == 1.0) or np.all(scale_factor == (1.0, 1.0))
    ):
        return kpts
    try:
        sfx, sfy = scale_factor
    except TypeError:
        sfx = sfy = scale_factor
    tx, ty = offset
    T = linalgtool.translation_mat3x3(tx, ty)
    S = linalgtool.scale_mat3x3(sfx, sfy)
    M = T.dot(S)
    # M = linalgtool.scaleedoffset_mat3x3(offset, scale_factor)
    kpts_ = transform_kpts(kpts, M)
    return kpts_



[docs]def transform_kpts(kpts, M):
    r"""
    returns M.dot(kpts_mat)
    Currently, only works if M is affine.

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints
        M (ndarray): affine transform matrix

    Returns:
        ndarray

    Ignore:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()
        >>> M = np.array([[10, 0, 0], [10, 10, 0], [0, 0, 1]], dtype=np.float64)
        >>> kpts = transform_kpts(kpts, M)
        >>> # verify results
        >>> result = ub.repr2(kpts, precision=3, with_dtype=True).replace('-0. ', ' 0. ')
        >>> print(result)  # xdoc: +IGNORE_WANT
        np.array([[200.   , 450.   ,  52.166,   1.056, 241.499,   0.   ],
                  [290.   , 540.   ,  23.551, -27.559, 241.499,   0.   ],
                  [300.   , 600.   , 122.166, 242.357, 105.287,   0.   ],
                  [310.   , 600.   , 133.556, 309.899, 141.041,   0.   ],
                  [320.   , 630.   , 160.527, 194.6  , 117.354,   0.   ]], dtype=np.float64)
    """
    invVR_mats3x3 = get_invVR_mats3x3(kpts)
    MinvVR_mats3x3 = np.matmul(M, invVR_mats3x3)
    try:
        assert np.all(MinvVR_mats3x3[:, 2, 0:2] == 0)
        assert np.all(MinvVR_mats3x3[:, 2, 2] == 1)
    except AssertionError as ex:  # NOQA
        # THERE IS NO WAY TO GET KEYPOINTS TRANFORMED BY A HOMOGENOUS
        # TRANSFORM MATRIX INTO THE 6 COMPONENT KEYPOINT VECTOR.
        import warnings

        warnings.warn('WARNING: [vtool.keypoint] transform produced non-affine keypoint')
        # We can approximate it very very roughly
        MinvVR_mats3x3 = np.divide(
            MinvVR_mats3x3, MinvVR_mats3x3[:, None, None, 2, 2]
        )  # 2.6 us
        raise
        # MinvVR_mats3x3 / MinvVR_mats3x3[:, None, None, 2, :]
    kpts_ = flatten_invV_mats_to_kpts(MinvVR_mats3x3)
    return kpts_



[docs]def transform_kpts_xys(H, kpts):
    r"""
    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints
        H (ndarray[float64_t, ndim=2]):  homography/perspective matrix

    Returns:
        ndarray: xy_t

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()
        >>> H = np.array([[ 3.,  3.,  5.],
        ...               [ 2.,  3.,  6.],
        ...               [ 1.,  1.,  2.]])
        >>> xy_t = transform_kpts_xys(H, kpts)
        >>> # verify results
        >>> # xdoctest: +IGNORE_WHITESPACE
        >>> result = ub.repr2(xy_t, precision=3, with_dtype=True)
        >>> print(result)
        np.array([[ 2.979, 2.982, 2.984, 2.984, 2.985],
                  [ 2.574, 2.482, 2.516, 2.5  , 2.508]], dtype=np.float64)

    Ignore:
        >>> %pylab qt4
        >>> import wbia.plottool as pt
        >>> pt.imshow(chip)
        >>> pt.draw_kpts2(kpts)
        >>> pt.update()
    """
    xy = get_xys(kpts)
    xy_t = linalgtool.transform_points_with_homography(H, xy)
    return xy_t

    # xyz   = get_homog_xyzs(kpts)
    # xyz_t = np.matmul(H, xyz)
    # xy_t  = linalgtool.add_homogenous_coordinate(xyz_t)
    # return xy_t


# ---------------------
# invV_mats functions
# ---------------------


[docs]def get_invVR_mats_sqrd_scale(invVR_mats):
    """Returns the squared scale of the invVR keyponts

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> np.random.seed(0)
        >>> invVR_mats = np.random.rand(7, 3, 3).astype(np.float64)
        >>> det_arr = get_invVR_mats_sqrd_scale(invVR_mats)
        >>> result = ub.repr2(det_arr, precision=2, with_dtype=True)
        >>> print(result)
        np.array([-0.16, -0.09, -0.34, 0.59, -0.2 , 0.18, 0.06], dtype=np.float64)
    """
    det_arr = npl.det(invVR_mats[:, 0:2, 0:2])
    return det_arr



[docs]def get_invVR_mats_shape(invVR_mats):
    """Extracts keypoint shape components

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> np.random.seed(0)
        >>> invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
        >>> output = get_invVR_mats_shape(invVR_mats)
        >>> result = ut.hash_data(output)
        >>> print(result)
        pibujdiaimwcnmomserkcytyyikahjmp

    References:
        TODO
        (a.ravel()[(cols + (rows * a.shape[1]).reshape((-1,1))).ravel()]).reshape(rows.size, cols.size)
        http://stackoverflow.com/questions/14386822/fast-numpy-fancy-indexing
        # So, this doesn't work
        # Try this instead
        http://docs.cython.org/src/userguide/memoryviews.html#memoryviews
    """
    _iv11s = invVR_mats[:, 0, 0]
    _iv12s = invVR_mats[:, 0, 1]
    _iv21s = invVR_mats[:, 1, 0]
    _iv22s = invVR_mats[:, 1, 1]
    return (_iv11s, _iv12s, _iv21s, _iv22s)



[docs]def get_invVR_mats_xys(invVR_mats):
    r"""
    extracts locations
    extracts xys from matrix encoding, Its just the (0, 2), and (1, 2) components

    Args:
        invVR_mats (ndarray) : list of matrices mapping ucircles to ellipses

    Returns:
        ndarray: the xy location

    Ignore:
        >>> # DISABLE_DOCTEST
        >>> import utool as ut
        >>> setup = ut.codeblock(
        ...     '''
                import numpy as np
                np.random.seed(0)
                invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
                ''')
        >>> stmt_list = ut.codeblock(
        ...     '''
                invVR_mats[:, 0:2, 2].T
                invVR_mats.T[2, 0:2]
                invVR_mats.T.take(2, axis=0).take([0, 1], axis=0)
                invVR_mats.T.take(2, axis=0)[0:2]
                '''
        ... ).split('\n')
        >>> ut.util_dev.timeit_compare(stmt_list, setup, int(1E5))

    Example:
        >>> from vtool.keypoint import *  # NOQA
        >>> np.random.seed(0)
        >>> invVR_mats = np.random.rand(1000, 3, 3).astype(np.float64)
        >>> invVR_mats.T[2, 0:2]
    """
    # ORIG NUMPY
    # _xys = invVR_mats[:, 0:2, 2].T
    # BETTER NUMPY
    _xys = invVR_mats.T[2, 0:2]
    return _xys



[docs]def get_invVR_mats_oris(invVR_mats):
    r"""
    extracts orientation from matrix encoding, this is a bit tricker
    can use -arctan2 or (0, 0) and (0, 1), but then have to normalize

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> np.random.seed(0)
        >>> invVR_mats = np.random.rand(7, 2, 2).astype(np.float64)
        >>> output = get_invVR_mats_oris(invVR_mats)
        >>> result = ub.repr2(output, precision=2, with_dtype=True)
    """
    # Extract only the needed shape components
    # _iv11s = invVR_mats[:, 0, 0]
    # _iv12s = invVR_mats[:, 0, 1]
    _iv11s = invVR_mats.T[0, 0]
    _iv12s = invVR_mats.T[1, 0]
    # Solve for orientations. Adjust gravity vector pointing down
    _oris = (-trig.atan2(_iv12s, _iv11s)) % TAU
    return _oris
    '#endif'



[docs]def rectify_invV_mats_are_up(invVR_mats):
    """
    Useful if invVR_mats is no longer lower triangular
    rotates affine shape matrixes into downward (lower triangular) position

    CommandLine:
        python -m vtool.keypoint --exec-rectify_invV_mats_are_up --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> rng = np.random.RandomState(0)
        >>> kpts = vt.demodata.get_dummy_kpts()[0:2]
        >>> # Shrink x and y scales a bit
        >>> kpts.T[2:4] /= 2
        >>> kpts[1][3] *= 3  # increase skew
        >>> # Set random orientation
        >>> kpts.T[5] = TAU * np.array([.2, .6])
        >>> invVR_mats = get_invVR_mats3x3(kpts)
        >>> invVR_mats2, oris = rectify_invV_mats_are_up(invVR_mats)
        >>> kpts2 = flatten_invV_mats_to_kpts(invVR_mats2)
        >>> # Scale down in y a bit
        >>> kpts2.T[1] += 100
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.show_kpts(np.vstack([kpts, kpts2]), ori=1, eig=True,
        >>>              ori_color='green', rect=True)
        >>> # Redraw oriented to show difference
        >>> pt.draw_kpts2(kpts2, color='red', ell_linewidth=2, ori=1,
        >>>               eig=True, ori_color='green', rect=True)
        >>> ax = pt.gca()
        >>> ax.set_aspect('auto')
        >>> pt.dark_background()
        >>> ut.show_if_requested()

        pt.figure(doclf=True, fnum=pt.ensure_fnum(None))
        ax = pt.gca()
        #ax.invert_yaxis()
        #pt.draw_kpts2(kpts, color='blue', ell_linewidth=3, ori=1, eig=True, ori_color='green', rect=True)
        pt.draw_kpts2(kpts2, color='red', ell_linewidth=2, ori=1, eig=True, ori_color='green', rect=True)
        extents = np.array(vt.get_kpts_image_extent(np.vstack([kpts, kpts2])))
        pt.set_axis_extent(extent, ax)
        pt.dark_background()
        ut.show_if_requested()

    Example:
        >>> from vtool.keypoint import *  # NOQA
        >>> rng = np.random.RandomState(0)
        >>> invVR_mats = rng.rand(1000, 2, 2).astype(np.float64)
        >>> output = rectify_invV_mats_are_up(invVR_mats)
        >>> print(ut.hash_data(output))
        oxvrkuiaffukpyalgxyhqikxgbuesutz

    Ignore:
        _invRs_2x2 = invVR_mats[:, 0:2, 0:2][0:1]
        A = _invRs_2x2[0]
        Q, R = np.linalg.qr(A)

        invVR_mats2, oris = rectify_invV_mats_are_up(_invRs_2x2[0:1])
        L2, ori2 = invVR_mats2[0], oris[0]
        Q2 = vt.rotation_mat2x2(ori2)

        np.linalg.det(Q)

        vecs = np.random.rand(2, 4)
        Q2.dot(vecs)
        Q.dot(vecs)

        np.linalg.cholesky(_invR_2x2)


    """
    # Get orientation encoded in the matrix
    _oris = get_invVR_mats_oris(invVR_mats)
    # Extract keypoint shape components
    (_a, _b, _c, _d) = get_invVR_mats_shape(invVR_mats)
    # Convert to lower triangular (rectify orientation downwards)
    # I believe this is an LQ decomposition
    det_ = np.sqrt(np.abs((_a * _d) - (_b * _c)))
    b2a2 = np.sqrt((_b ** 2) + (_a ** 2))
    iv11 = b2a2 / det_
    iv21 = ((_d * _b) + (_c * _a)) / (b2a2 * det_)
    iv22 = det_ / b2a2
    # Rebuild the matrixes
    invV_mats = invVR_mats.copy()
    invV_mats[:, 0, 0] = iv11 * det_
    invV_mats[:, 0, 1] = 0
    invV_mats[:, 1, 0] = iv21 * det_
    invV_mats[:, 1, 1] = iv22 * det_
    return invV_mats, _oris



[docs]def flatten_invV_mats_to_kpts(invV_mats):
    """flattens invV matrices into kpts format"""
    invV_mats, _oris = rectify_invV_mats_are_up(invV_mats)
    _xs = invV_mats[:, 0, 2]
    _ys = invV_mats[:, 1, 2]
    _iv11s = invV_mats[:, 0, 0]
    _iv21s = invV_mats[:, 1, 0]
    assert np.all(invV_mats[:, 0, 1] == 0), 'expected lower triangular matrix'
    _iv22s = invV_mats[:, 1, 1]
    kpts = np.vstack((_xs, _ys, _iv11s, _iv21s, _iv22s, _oris)).T
    return kpts



[docs]def get_V_mats(kpts, **kwargs):
    """
    Returns:
        V_mats (ndarray) : sequence of matrices that transform an ellipse to unit circle
    """
    invV_mats = get_invV_mats(kpts, **kwargs)
    V_mats = invert_invV_mats(invV_mats)
    return V_mats



[docs]def get_RV_mats2x2(kpts):
    """
    Returns:
        V_mats (ndarray) : sequence of matrices that transform an ellipse to unit circle
    """
    invVR_mats2x2 = get_invVR_mats2x2(kpts)
    RV_mats2x2 = invert_invV_mats(invVR_mats2x2)
    return RV_mats2x2



[docs]def get_Z_mats(V_mats):
    """
    transform into conic matrix Z
    Z = (V.T).dot(V)

    Returns:
        Z_mats (ndarray): Z is a conic representation of an ellipse
    """
    Vt_mats = np.array(list(map(np.transpose, V_mats)))
    Z_mats = np.matmul(Vt_mats, V_mats)
    return Z_mats



# def assert_Z_mat(Z_mats2x2):
#     for Z in Z_mats2x2:
#         A, B, _, C = Z.ravel()
#         X, Y = 0, 0
#         theta = np.linspace(0, np.pi * 2)
#         circle_xy = np.vstack([np.cos(theta), np.sin(theta)])
#         invV = invV_mats[0, 0:2, 0:2]
#         x, y = invV.dot(circle_xy)
#         # V = np.linalg.inv(invV)
#         # E = V.T.dot(V)
#         ans = (A * (x - X) ** 2 + 2 * B * (x - X) * (y - Y) + C * (y - Y) ** 2)
#         np.all(np.isclose(ans, 1))


[docs]def decompose_Z_to_invV_2x2(Z_2x2):
    import vtool as vt
    import scipy.linalg

    RV_2x2 = scipy.linalg.sqrtm(Z_2x2)
    invVR_2x2 = np.linalg.inv(RV_2x2)
    invV_2x2, ori_ = vt.rectify_invV_mats_are_up(invVR_2x2[None, :, :])
    invV_2x2 = invV_2x2[0]
    return invV_2x2



[docs]def decompose_Z_to_V_2x2(Z_2x2):
    invV_2x2 = decompose_Z_to_invV_2x2(Z_2x2)
    V_2x2 = np.linalg.inv(invV_2x2)
    return V_2x2



[docs]def decompose_Z_to_invV_mats2x2(Z_mats2x2):
    RV_mats2x2 = decompose_Z_to_RV_mats2x2(Z_mats2x2)
    invVR_mats2x2 = np.linalg.inv(RV_mats2x2)
    invV_2x2, ori_ = rectify_invV_mats_are_up(invVR_mats2x2)
    return invV_2x2



[docs]def decompose_Z_to_RV_mats2x2(Z_mats2x2):
    """
    A, B, C = [0.016682, 0.001693, 0.014927]
    # A, B, C = [0.010141, -1.1e-05, 0.02863]
    Z = np.array([[A, B], [B, C]])

    A, B, C = 0.010141, -1.1e-05, 0.02863

    Ignore:
        >>> # Working on figuring relationship between us and VGG
        >>> A, B, _, C = Z_mats2x2[0].ravel()
        >>> X, Y = 0, 0
        >>> theta = np.linspace(0, np.pi * 2)
        >>> circle_xy = np.vstack([np.cos(theta), np.sin(theta)])
        >>> invV = invV_mats[0, 0:2, 0:2]
        >>> x, y = invV.dot(circle_xy)
        >>> V = np.linalg.inv(invV)
        >>> E = V.T.dot(V)
        >>> [[A, B], [_, C]] = E
        >>> [[A_, B_], [_, C_]] = E
        >>> print(A*(x-X) ** 2 + 2*B*(x-X)*(y-Y) + C*(y-Y) ** 2)
        >>>
        >>> Z_mats2x2 = np.array([
        >>>     [[ .016682, .001693],
        >>>     [ .001693, .014927]],
        >>>     [[ .01662, .001693],
        >>>     [ .001693, .014927]],
        >>>     [[ .016682, .00193],
        >>>     [ .00193, .01492]],
        >>>     ])
        >>>
        >>> import scipy.linalg
        >>> %timeit np.array([scipy.linalg.sqrtm(Z) for Z in Z_mats2x2])
        >>> %timeit decompose_Z_to_VR_mats2x2(Z_mats2x2)
    """
    # explicit 2x2 square root matrix case
    # https://en.wikipedia.org/wiki/Square_root_of_a_2_by_2_matrix
    tr = np.trace(Z_mats2x2, axis1=1, axis2=2)
    det = np.linalg.det(Z_mats2x2)
    s = np.sqrt(det)
    t = np.sqrt(tr + 2 * s)
    a = Z_mats2x2[:, 0, 0]
    b = Z_mats2x2[:, 0, 1]
    # FIXME; Z is symmetric, so c is not really needed
    # should make another function that takes 3 args.
    c = Z_mats2x2[:, 1, 0]
    d = Z_mats2x2[:, 1, 1]
    RV_mats2x2 = np.array([[a + s, b], [c, d + s]]) / t
    RV_mats2x2 = np.rollaxis(RV_mats2x2, 2)
    return RV_mats2x2



[docs]def invert_invV_mats(invV_mats):
    r"""
    Args:
        invV_mats (ndarray[float32_t, ndim=3]):  keypoint shapes (possibly translation)

    Returns:
        ndarray[float32_t, ndim=3]: V_mats

    # Ignore:
    #     >>> from vtool.keypoint import *
    #     >>> invV_mats  = np.array([[[ 18.00372824,   1.86434161,  32.        ],
    #     >>>                         [ -0.61356842,  16.02202028,  27.2       ],
    #     >>>                         [  0.        ,   0.        ,   1.        ]],
    #     >>> #
    #     >>>                         [[ 17.41989015,   2.51145917,  61.        ],
    #     >>>                         [ -2.94649591,  24.02540959,  22.9       ],
    #     >>>                         [  0.        ,   0.        ,   1.        ]],
    #     >>> #
    #     >>>                         [[ 20.38098025,   0.88070646,  93.1       ],
    #     >>>                         [ -0.93778675,  24.78261982,  23.6       ],
    #     >>>                         [  0.        ,   0.        ,   1.        ]],
    #     >>> #
    #     >>>                         [[ 16.25114793,  -5.93213207, 120.        ],
    #     >>>                         [  4.71295477,  21.80597527,  29.5       ],
    #     >>>                         [  0.        ,   0.        ,   1.        ]],
    #     >>> #
    #     >>>                         [[ 19.60863253, -11.43641248, 147.        ],
    #     >>>                         [  8.45128003,  10.69925072,  42.        ],
    #     >>>                         [  0.        ,   0.        ,   1.        ]]])
    #     >>> ut.hash_data(invV_mats)
    #     hcnoknyxgeecfyfrygblbvdeezmiulws
    #     >>> V_mats = npl.inv(invV_mats)
    #     >>> ut.hash_data(V_mats)
    #     yooneahjgcifojzpovddeyhtkkyypldd

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()
        >>> invV_mats = vt.get_invVR_mats3x3(kpts)
        >>> V_mats = invert_invV_mats(invV_mats)
        >>> test = np.matmul(invV_mats, V_mats)
        >>> # This should give us identity
        >>> assert np.allclose(test, np.eye(3))
    """
    try:
        V_mats = npl.inv(invV_mats)
    except npl.LinAlgError:
        # FIXME: !!!
        # Debug inverse
        V_mats_list = [None for _ in range(len(invV_mats))]
        for ix, invV in enumerate(invV_mats):
            try:
                V_mats_list[ix] = npl.inv(invV)
            except npl.LinAlgError:
                print(
                    ub.hzcat(
                        'ERROR: invV_mats[%d] = %s'
                        % (
                            ix,
                            invV,
                        )
                    )
                )
                V_mats_list[ix] = np.nan(invV.shape)
        if ut.SUPER_STRICT:
            raise
        V_mats = np.array(V_mats_list)
    return V_mats



[docs]def get_kpts_wh(kpts, outer=True):
    r"""
    Gets the width / height diameter of a keypoint
    ie the diameter of the xaxis and yaxis of the keypoint.

    Args:
        kpts (ndarray[float32_t, ndim=2][ndims=2]):  keypoints
        outer (bool): if True returns wh of bounding box.
           This is useful because extracting a patch needs a rectangle.
           If false it returns the otherwise gets the extent of the ellipse.

    Returns:
        ndarray: (2xN) column1 is X extent and column2 is Y extent

    Ignore:
        >>> # Determine formula for min/maxing x and y
        >>> import sympy
        >>> x, y = sympy.symbols('x, y', real=True)
        >>> a, d = sympy.symbols('a, d', real=True, positive=True)
        >>> c = sympy.symbols('c', real=True)
        >>> theta = sympy.symbols('theta', real=True, nonnegative=True)
        >>> xeqn = sympy.Eq(x, a * sympy.cos(theta))
        >>> yeqn = sympy.Eq(y, c * sympy.sin(theta) + v * d)
        >>> dxdt = sympy.solve(sympy.diff(xeqn, theta), 0)
        >>> dydt = sympy.solve(sympy.diff(yeqn, theta), 0)
        >>>
        >>> # Ugg, cant get sympy to do trig derivative, do it manually
        >>> dxdt = -a * sin(theta)
        >>> dydt = d * cos(theta) - c * sin(theta)
        >>> critical_thetas = solve(Eq(dxdt, 0), theta)
        >>> critical_thetas += solve(Eq(dydt, 0), theta)
        >>> [a, _, c, d] = invV.ravel()
        >>> critical_thetas = [
        >>>     0, np.pi,
        >>>     -2 * np.arctan((c + np.sqrt(c ** 2 + d ** 2)) / d),
        >>>     -2 * np.arctan((c - np.sqrt(c ** 2 + d ** 2)) / d),
        >>> ]
        >>> critical_uvs = np.vstack([np.cos(critical_thetas),
        >>>                           np.sin(critical_thetas)])
        >>> critical_xys = invV.dot(critical_uvs)

    SeeAlso:
        get_kpts_major_minor

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()[0:5]
        >>> kpts[:, 0] += np.arange(len(kpts)) * 30
        >>> kpts[:, 1] += np.arange(len(kpts)) * 30
        >>> xyexnts = get_kpts_wh(kpts)
        >>> result = ub.repr2(xyexnts)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.cla()
        >>> pt.draw_kpts2(kpts, color='red', ell_linewidth=6, rect=True)
        >>> ax = pt.gca()
        >>> extent = np.array(get_kpts_image_extent(kpts))
        >>> extent = vt.scale_extents(extent, 1.1)
        >>> pt.set_axis_extent(extent, ax)
        >>> xs, ys = vt.get_xys(kpts)
        >>> radii = xyexnts / 2
        >>> horiz_pts1 = np.array([(xs - radii.T[0]), ys]).T
        >>> horiz_pts2 = np.array([(xs + radii.T[0]), ys]).T
        >>> vert_pts1 = np.array([xs, (ys - radii.T[1])]).T
        >>> vert_pts2 = np.array([xs, (ys + radii.T[1])]).T
        >>> pt.draw_line_segments2(horiz_pts1, horiz_pts2, color='g')
        >>> pt.draw_line_segments2(vert_pts1, vert_pts2, color='b')
        >>> ut.show_if_requested()
        np.array([[10.43315411, 58.5216589 ],
                  [ 4.71017647, 58.5216589 ],
                  [24.43314171, 45.09558868],
                  [26.71114159, 63.47679138],
                  [32.10540009, 30.28536987]])
    """
    if outer:
        # Either use bbox or elliptical points
        invV_mats2x2 = get_invVR_mats2x2(kpts)
        corners = np.array([[-1, 1, 1, -1], [-1, -1, 1, 1]])
        warped_corners = np.array([invV.dot(corners) for invV in invV_mats2x2])
        maxx = warped_corners[:, 0, :].max(axis=1)
        minx = warped_corners[:, 0, :].min(axis=1)
        maxy = warped_corners[:, 1, :].max(axis=1)
        miny = warped_corners[:, 1, :].min(axis=1)
    else:
        # Find minimum and maximum points on the ellipse
        a = kpts.T[2]
        c = kpts.T[3]
        d = kpts.T[4]
        # x_crit_thetas = np.array([[0, np.pi]])
        # x_crit_u = np.cos(x_crit_thetas)
        # x_crit_v = np.sin(x_crit_thetas)
        x_crit_u = np.array([[1], [-1]])
        x_crit_v = np.array([[0], [0]])
        x_crit_x = a * x_crit_u
        x_crit_y = c * x_crit_u + d * x_crit_v

        part = np.sqrt(c ** 2 + d ** 2)
        y_crit_thetas1 = -2 * np.arctan((c + part) / d)
        y_crit_thetas2 = -2 * np.arctan((c - part) / d)
        y_crit_thetas = np.vstack((y_crit_thetas1, y_crit_thetas2))
        y_crit_u = np.cos(y_crit_thetas)
        y_crit_v = np.sin(y_crit_thetas)
        y_crit_x = a * y_crit_u
        y_crit_y = c * y_crit_u + d * y_crit_v

        crit_x = np.vstack([y_crit_x, x_crit_x])
        crit_y = np.vstack([y_crit_y, x_crit_y])
        maxx = crit_x.max(axis=0)
        minx = crit_x.min(axis=0)
        maxy = crit_y.max(axis=0)
        miny = crit_y.min(axis=0)

    w = maxx - minx
    h = maxy - miny
    wh_list = np.vstack([w, h]).T
    return wh_list



[docs]def get_kpts_image_extent(kpts, outer=False, only_xy=False):
    """
    returns the width and height of keypoint bounding box
    This combines xy and shape information
    Does not take into account if keypoint extent goes under (0, 0)

    Args:
        kpts (ndarray[float32_t, ndim=2][ndims=2]):  keypoints
        outer: uses outer rectangle if True. Set to false for a
            tighter extent.

    Returns:
        tuple: (minx, maxx, miny, maxy)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()
        >>> extent = get_kpts_image_extent(kpts, outer=False)
        >>> result = ub.repr2(np.array(extent), precision=2)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.draw_kpts2(kpts, bbox=True)
        >>> ax = pt.gca()
        >>> pt.set_axis_extent(extent, ax)
        >>> ut.show_if_requested()
        np.array([ 14.78, 48.05,  0.32, 51.58])
    """
    if len(kpts) == 0:
        return (np.nan, np.nan, np.nan, np.nan)
    xs, ys = get_xys(kpts)
    if only_xy:
        minx = xs.min()
        maxx = xs.max()
        miny = ys.min()
        maxy = ys.max()
    else:
        wh_list = get_kpts_wh(kpts, outer=outer)
        radii = np.divide(wh_list, 2, out=wh_list)
        minx = (xs - radii.T[0]).min()
        maxx = (xs + radii.T[0]).max()
        miny = (ys - radii.T[1]).min()
        maxy = (ys + radii.T[1]).max()
    extent = (minx, maxx, miny, maxy)
    return extent



[docs]def get_kpts_dlen_sqrd(kpts, outer=False):
    r"""
    returns diagonal length squared of keypoint extent

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints
        outer (bool): loose if False tight if True

    Returns:
        float: dlen_sqrd

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()
        >>> dlen_sqrd = get_kpts_dlen_sqrd(kpts)
        >>> result = '%.2f' % dlen_sqrd
        >>> print(result)
        3735.01
    """
    if len(kpts) == 0:
        return 0.0
    extent = get_kpts_image_extent(kpts, outer=outer)
    x1, x2, y1, y2 = extent
    w = x2 - x1
    h = y2 - y1
    dlen_sqrd = (w ** 2) + (h ** 2)
    return dlen_sqrd



[docs]def cast_split(kpts, dtype=KPTS_DTYPE):
    """breakup keypoints into location, shape, and orientation"""
    kptsT = kpts.T
    _xs = np.array(kptsT[0], dtype=dtype)
    _ys = np.array(kptsT[1], dtype=dtype)
    _invVs = np.array(kptsT[2:5], dtype=dtype)
    if kpts.shape[1] == 6:
        _oris = np.array(kptsT[5:6], dtype=dtype)
    else:
        _oris = np.zeros(len(kpts))
    return _xs, _ys, _invVs, _oris



# --- strings ---


[docs]def get_xy_strs(kpts):
    """strings debugging and output"""
    _xs, _ys = get_xys(kpts)
    xy_strs = [
        (
            'xy=(%.1f, %.1f)'
            % (
                x,
                y,
            )
        )
        for x, y, in zip(_xs, _ys)
    ]
    return xy_strs



[docs]def get_shape_strs(kpts):
    """strings debugging and output"""
    invVs = get_invVs(kpts)
    shape_strs = [
        (
            ('[(%3.1f, 0.00),\n' + ' (%3.1f, %3.1f)]')
            % (
                iv11,
                iv21,
                iv22,
            )
        )
        for iv11, iv21, iv22 in zip(*invVs)
    ]
    shape_strs = ['invV=\n' + _str for _str in shape_strs]
    return shape_strs



[docs]def get_ori_strs(kpts):
    _oris = get_oris(kpts)
    ori_strs = ['ori=' + ut.theta_str(ori) for ori in _oris]
    return ori_strs



[docs]def get_kpts_strs(kpts):
    xy_strs = get_xy_strs(kpts)
    shape_strs = get_shape_strs(kpts)
    ori_strs = get_ori_strs(kpts)
    kpts_strs = ['\n---\n'.join(tup) for tup in zip(xy_strs, shape_strs, ori_strs)]
    return kpts_strs



[docs]def kpts_repr(arr, precision=2, suppress_small=True, linebreak=False):
    # TODO replace with ub.repr2
    repr_kw = dict(precision=precision, suppress_small=suppress_small)
    reprstr = np.array_repr(arr, **repr_kw)
    if not linebreak:
        reprstr = reprstr.replace('\n\n', '\n')
    return reprstr



[docs]def kp_cpp_infostr(kp):
    """mirrors c++ debug code"""
    x, y = kp[0:2]
    a11, a21, a22 = kp[2:5]
    a12 = 0.0
    ori = kp[5]
    s = np.sqrt(a11 * a22)
    a11 /= s
    a12 /= s
    a21 /= s
    a22 /= s
    infostr_list = [
        ('+---'),
        ('|     xy = (%s, %s)' % (x, y)),
        (
            '| hat{invV} = [(%s, %s),'
            % (
                a11,
                a12,
            )
        ),
        (
            '|              (%s, %s)]'
            % (
                a21,
                a22,
            )
        ),
        ('|    sc  = %s' % (s,)),
        ('|    ori = %s' % (ori,)),
        ('L___'),
    ]
    return '\n'.join(infostr_list)



[docs]def kpts_docrepr(arr, name='arr', indent=True, *args, **kwargs):
    r"""
    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> np.random.seed(0)
        >>> arr = np.random.rand(3, 3)
        >>> args = tuple()
        >>> kwargs = dict()
        >>> result = kpts_docrepr(arr)
        >>> # verify results
        >>> print(result)
    """
    reprstr_ = kpts_repr(arr, *args, **kwargs)
    eq = ' = '
    if len(name) == 0:
        eq = ''
    prefix = name + eq + 'np.'
    docrepr_ = ut.indent(prefix + reprstr_, ' ' * len(prefix))[len(prefix) :]
    if indent:
        docrepr = ut.indent('>>> ' + ut.indent(docrepr_, '... ')[4:], ' ' * 8)
    else:
        docrepr = docrepr_
    return docrepr



[docs]def get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1):
    """transforms img2 to img2 and finds squared spatial error

    Args:
        kpts1 (ndarray[float32_t, ndim=2]):  keypoints
        kpts2 (ndarray[float32_t, ndim=2]):  keypoints
        H (ndarray[float64_t, ndim=2]):  homography/perspective matrix mapping image 1 to image 2 space
        fx2_to_fx1 (ndarray): has shape (nMatch, K)

    Returns:
        ndarray: fx2_to_xyerr_sqrd has shape (nMatch, K)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> kpts1 = np.array([[ 129.83,  46.97,  15.84,   4.66,   7.24,   0.  ],
        ...                   [ 137.88,  49.87,  20.09,   5.76,   6.2 ,   0.  ],
        ...                   [ 115.95,  53.13,  12.96,   1.73,   8.77,   0.  ],
        ...                   [ 324.88, 172.58, 127.69,  41.29,  50.5 ,   0.  ],
        ...                   [ 285.44, 254.61, 136.06,  -4.77,  76.69,   0.  ],
        ...                   [ 367.72, 140.81, 172.13,  12.99,  96.15,   0.  ]], dtype=np.float64)
        >>> kpts2 = np.array([[ 318.93,  11.98,  12.11,   0.38,   8.04,   0.  ],
        ...                   [ 509.47,  12.53,  22.4 ,   1.31,   5.04,   0.  ],
        ...                   [ 514.03,  13.04,  19.25,   1.74,   4.72,   0.  ],
        ...                   [ 490.19, 185.49,  95.67,  -4.84,  88.23,   0.  ],
        ...                   [ 316.97, 206.07,  90.87,   0.07,  80.45,   0.  ],
        ...                   [ 366.07, 140.05, 161.27, -47.01,  85.62,   0.  ]], dtype=np.float64)
        >>> H = np.array([[ -0.70098,  0.12273,  5.18734],
        >>>               [ 0.12444, -0.63474, 14.13995],
        >>>               [ 0.00004,  0.00025, -0.64873]])
        >>> fx2_to_fx1 = np.array([[5, 4, 1, 0],
        >>>                        [0, 1, 5, 4],
        >>>                        [0, 1, 5, 4],
        >>>                        [2, 3, 1, 5],
        >>>                        [5, 1, 0, 4],
        >>>                        [3, 1, 5, 0]], dtype=np.int32)
        >>> fx2_to_xyerr_sqrd = get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1)
        >>> fx2_to_xyerr = np.sqrt(fx2_to_xyerr_sqrd)
        >>> result = ub.repr2(fx2_to_xyerr, precision=3)
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> kpts1 = np.array([[ 6.,  4.,  15.84,   4.66,   7.24,   0.  ],
        ...                   [ 9.,  3.,  20.09,   5.76,   6.2 ,   0.  ],
        ...                   [ 1.,  1.,  12.96,   1.73,   8.77,   0.  ],])
        >>> kpts2 = np.array([[ 2.,  1.,  12.11,   0.38,   8.04,   0.  ],
        ...                   [ 5.,  1.,  22.4 ,   1.31,   5.04,   0.  ],
        ...                   [ 6.,  1.,  19.25,   1.74,   4.72,   0.  ],])
        >>> H = np.array([[ 2, 0, 0],
        >>>               [ 0, 1, 0],
        >>>               [ 0, 0, 1]])
        >>> fx2_to_fx1 = np.array([[2, 1, 0],
        >>>                        [0, 1, 2],
        >>>                        [2, 1, 0]], dtype=np.int32)
        >>> fx2_to_xyerr_sqrd = get_match_spatial_squared_error(kpts1, kpts2, H, fx2_to_fx1)
        >>> fx2_to_xyerr = np.sqrt(fx2_to_xyerr_sqrd)
        >>> result = ub.repr2(fx2_to_xyerr, precision=3)
        >>> print(result)
    """
    DEBUG = True
    if DEBUG:
        try:
            assert kpts2.shape[0] == fx2_to_fx1.shape[0]
            assert kpts1.shape[0] >= fx2_to_fx1.max()
        except AssertionError as ex:
            ut.printex(
                ex,
                'bad shape',
                keys=[
                    'kpts2.shape',
                    'kpts1.shape',
                    'fx2_to_fx1.shape',
                    'fx2_to_fx1.max()',
                ],
            )
            raise
    # Transform img1 xy-keypoints into img2 space
    xy1_t = transform_kpts_xys(H, kpts1)
    # Get untransformed image 2 xy-keypoints
    xy2 = get_xys(kpts2)
    # get spatial keypoint distance to all neighbor candidates
    bcast_xy2 = xy2[:, None, :].T
    bcast_xy1_t = xy1_t.T[fx2_to_fx1]
    fx2_to_xyerr_sqrd = distance.L2_sqrd(bcast_xy2, bcast_xy1_t)
    return fx2_to_xyerr_sqrd



[docs]def get_uneven_point_sample(kpts):
    """
    for each keypoint returns an uneven sample of points along the ellipical
      boundries.

    Args:
        kpts (ndarray[float32_t, ndim=2]):  keypoints

    SeeAlso:
        pyhesaff.tests.test_ellipse
        python -m pyhesaff.tests.test_ellipse --test-in_depth_ellipse --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()[0:2]
        >>> ellipse_pts1 = get_uneven_point_sample(kpts)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.draw_line_segments(ellipse_pts1)
        >>> pt.set_title('uneven sample points')
        >>> pt.show_if_requested()
    """
    # Define points on a unit circle
    nSamples = 32
    invV_mats = get_invVR_mats3x3(kpts)
    theta_list = np.linspace(0, TAU, nSamples)
    circle_pts = np.array([(np.cos(t_), np.sin(t_), 1) for t_ in theta_list])
    # Transform those points to the ellipse using invV
    ellipse_pts1 = np.matmul(invV_mats, circle_pts.T).transpose(0, 2, 1)
    return ellipse_pts1



[docs]def get_even_point_sample(kpts):
    """
    gets even points sample along the boundary of the ellipse

    SeeAlso:
        pyhesaff.tests.test_ellipse

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.keypoint import *  # NOQA
        >>> import vtool as vt
        >>> kpts = vt.demodata.get_dummy_kpts()[0:2]
        >>> ell_border_pts_list = get_even_point_sample(kpts)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.draw_line_segments(ell_border_pts_list)
        >>> pt.set_title('even sample points')
        >>> pt.show_if_requested()
    """
    # BROKEN
    from vtool import ellipse

    nSamples = 32
    ell_border_pts_list = ellipse.sample_uniform(kpts, nSamples)
    return ell_border_pts_list



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.keypoint
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.linalg

# -*- coding: utf-8 -*-
r"""
TODO: Look at this file
    http://www.lfd.uci.edu/~gohlke/code/transformations.py.html

# Ignore:
#     >>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
#     >>> import vtool as vt
#     >>> import sympy
#     >>> from sympy.abc import theta
#     >>> x, y, a, c, d, sx, sy  = sympy.symbols('x y a c d, sx, sy')
#     >>> R = vt.sympy_mat(vt.rotation_mat3x3(theta, sin=sympy.sin, cos=sympy.cos))
#     >>> vt.evalprint('R')
#     >>> #evalprint('R.inv()')
#     >>> vt.evalprint('sympy.simplify(R.inv())')
#     >>> #evalprint('sympy.simplify(R.inv().subs(theta, 4))')
#     >>> #print('-------')
#     >>> #invR = sympy_mat(vt.rotation_mat3x3(-theta, sin=sympy.sin, cos=sympy.cos))
#     >>> #evalprint('invR')
#     >>> #evalprint('invR.inv()')
#     >>> #evalprint('sympy.simplify(invR)')
#     >>> #evalprint('sympy.simplify(invR.subs(theta, 4))')
#     >>> print('-------')
#     >>> T = vt.sympy_mat(vt.translation_mat3x3(x, y, None))
#     >>> vt.evalprint('T')
#     >>> vt.evalprint('T.inv()')
#     >>> print('-------')
#     >>> S = vt.sympy_mat(vt.scale_mat3x3(sx, sy, dtype=None))
#     >>> vt.evalprint('S')
#     >>> vt.evalprint('S.inv()')
#     >>> print('-------')
#     >>> print('LaTeX')
#     >>> print(ut.align('\\\\\n'.join(sympy.latex(R).split(r'\\')).replace('{matrix}', '{matrix}\n'), '&')

"""
from __future__ import absolute_import, division, print_function
import numpy as np
import numpy.linalg as npl
import ubelt as ub
import warnings  # NOQA
from .util_math import TAU

TRANSFORM_DTYPE = np.float64


[docs]def svd(M):
    r"""
    Args:
        M (ndarray): must be either float32 or float64

    Returns:
        tuple: (U, s, Vt)

    CommandLine:
        python -m vtool.linalg --test-svd

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.linalg import *  # NOQA
        >>> # build test data
        >>> M = np.array([1, 2, 3], dtype=np.float32)
        >>> M = np.array([[20.5812, 0], [3.615, 17.1295]], dtype=np.float64)
        >>> # execute function
        >>> (U, s, Vt) = svd(M)

    Ignore:
        flags = cv2.SVD_FULL_UV
        %timeit cv2.SVDecomp(M, flags=flags)
        %timeit npl.svd(M)
    """
    # V is actually Vt
    import cv2

    flags = cv2.SVD_FULL_UV
    S, U, Vt = cv2.SVDecomp(M, flags=flags)
    s = S.flatten()
    # U, s, Vt = npl.svd(M)
    return U, s, Vt



[docs]def gauss2d_pdf(x_, y_, sigma=None, mu=None):
    """
    Args:
        x: x cooordinate of a 2D Gaussian
        y: y cooordinate of a 2D Gaussian
        sigma: covariance of vector
        mu: mean of vector

    Returns:
        float - The probability density at that point
    """
    if sigma is None:
        sigma = np.eye(2)
    else:
        if not isinstance(sigma, np.ndarray):
            sigma = np.eye(2) * sigma
    if mu is None:
        mu = np.array([0, 0])
    x = np.array([x_, y_])
    size = len(x)
    if size == len(mu) and (size, size) == sigma.shape:
        det = npl.det(sigma)
        if det == 0:
            raise NameError('The covariance matrix cant be singular')
    denom1 = TAU ** (size / 2.0)
    denom2 = np.sqrt(det)
    # norm_const = 1.0 / (denom1 * denom2)
    norm_const = np.reciprocal(denom1 * denom2)
    x_mu = x - mu  # deviation from mean
    invSigma = npl.inv(sigma)  # inverse covariance
    exponent = -0.5 * (x_mu.dot(invSigma).dot(x_mu.T))
    result = norm_const * np.exp(exponent)
    return result



[docs]def rotation_mat3x3(radians, sin=np.sin, cos=np.cos):
    """
    References:
        https://en.wikipedia.org/wiki/Rotation_matrix
    """
    # TODO: handle array inputs
    sin_ = sin(radians)
    cos_ = cos(radians)
    R = np.array(
        (
            (cos_, -sin_, 0),
            (sin_, cos_, 0),
            (0, 0, 1),
        )
    )
    return R



[docs]def rotation_mat2x2(theta):
    sin_ = np.sin(theta)
    cos_ = np.cos(theta)
    rot_ = np.array(
        (
            (cos_, -sin_),
            (sin_, cos_),
        )
    )
    return rot_



[docs]def transform_around(M, x, y):
    """translates to origin, applies transform and then translates back"""
    tr1_ = translation_mat3x3(-x, -y)
    tr2_ = translation_mat3x3(x, y)
    M_ = tr2_.dot(M).dot(tr1_)
    return M_



[docs]def rotation_around_mat3x3(theta, x0, y0, x1=None, y1=None):
    if x1 is None:
        x1 = x0
    if y1 is None:
        y1 = y0
    # rot = rotation_mat3x3(theta)
    # return transform_around(rot, x, y)
    tr1_ = translation_mat3x3(-x0, -y0)
    rot_ = rotation_mat3x3(theta)
    tr2_ = translation_mat3x3(x1, y1)
    rot = tr2_.dot(rot_).dot(tr1_)
    return rot



[docs]def scale_around_mat3x3(sx, sy, x, y):
    scale_ = scale_mat3x3(sx, sy)
    return transform_around(scale_, x, y)



[docs]def rotation_around_bbox_mat3x3(theta, bbox0, bbox1=None):
    x, y, w, h = bbox0
    centerx0 = x + (w / 2)
    centery0 = y + (h / 2)
    if bbox1 is None:
        centerx1 = None
        centery1 = None
    else:
        x, y, w, h = bbox1
        centerx1 = x + (w / 2)
        centery1 = y + (h / 2)
    return rotation_around_mat3x3(theta, centerx0, centery0, x1=centerx1, y1=centery1)



[docs]def translation_mat3x3(x, y, dtype=TRANSFORM_DTYPE):
    T = np.array([[1, 0, x], [0, 1, y], [0, 0, 1]], dtype=dtype)
    return T



[docs]def scale_mat3x3(sx, sy=None, dtype=TRANSFORM_DTYPE):
    sy = sx if sy is None else sy
    S = np.array([[sx, 0, 0], [0, sy, 0], [0, 0, 1]], dtype=dtype)
    return S



[docs]def shear_mat3x3(shear_x, shear_y, dtype=TRANSFORM_DTYPE):
    shear = np.array([[1, shear_x, 0], [shear_y, 1, 0], [0, 0, 1]], dtype=dtype)
    return shear



[docs]def affine_mat3x3(sx=1, sy=1, theta=0, shear=0, tx=0, ty=0, trig=np):
    r"""
    Args:
        sx (float): x scale factor (default = 1)
        sy (float): y scale factor (default = 1)
        theta (float): rotation angle (radians) in counterclockwise direction
        shear (float): shear angle (radians) in counterclockwise directions
        tx (float): x-translation (default = 0)
        ty (float): y-translation (default = 0)

    References:
        https://github.com/scikit-image/scikit-image/blob/master/skimage/transform/_geometric.py
    """
    sin1_ = trig.sin(theta)
    cos1_ = trig.cos(theta)
    sin2_ = trig.sin(theta + shear)
    cos2_ = trig.cos(theta + shear)
    Aff = np.array(
        [[sx * cos1_, -sy * sin2_, tx], [sx * sin1_, sy * cos2_, ty], [0, 0, 1]]
    )
    return Aff



[docs]def affine_around_mat3x3(
    x, y, sx=1.0, sy=1.0, theta=0.0, shear=0.0, tx=0.0, ty=0.0, x2=None, y2=None
):
    r"""
    Executes an affine transform around center point (x, y).
    Equivalent to translation.dot(affine).dot(inv(translation))

    Args:
        x (float): center x location in input space
        y (float):  center y location in input space
        sx (float): x scale factor (default = 1)
        sy (float): y scale factor (default = 1)
        theta (float): counter-clockwise rotation angle in radians(default = 0)
        shear (float): counter-clockwise shear angle in radians(default = 0)
        tx (float): x-translation (default = 0)
        ty (float): y-translation (default = 0)
        x2 (float, optional): center y location in output space (default = x)
        y2 (float, optional): center y location in output space (default = y)

    CommandLine:
        python -m vtool.linalg affine_around_mat3x3 --show
    CommandLine:
        xdoctest -m ~/code/vtool/vtool/linalg.py affine_around_mat3x3

    Example:
        >>> from vtool.linalg import *  # NOQA
        >>> import vtool as vt
        >>> orig_pts = np.array(vt.verts_from_bbox([10, 10, 20, 20]))
        >>> x, y = vt.bbox_center(vt.bbox_from_verts(orig_pts))
        >>> sx, sy = 0.5, 1.0
        >>> theta = 1 * np.pi / 4
        >>> shear = .1 * np.pi / 4
        >>> tx, ty = 5, 0
        >>> x2, y2 = None, None
        >>> Aff = affine_around_mat3x3(x, y, sx, sy, theta, shear,
        >>>                            tx, ty, x2, y2)
        >>> trans_pts = vt.transform_points_with_homography(Aff, orig_pts.T).T
        >>> # xdoc: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.ensureqt()
        >>> pt.plt.plot(x, y, 'bx', label='center')
        >>> pt.plt.plot(orig_pts.T[0], orig_pts.T[1], 'b-', label='original')
        >>> pt.plt.plot(trans_pts.T[0], trans_pts.T[1], 'r-', label='transformed')
        >>> pt.plt.legend()
        >>> pt.plt.title('Demo of affine_around_mat3x3')
        >>> pt.plt.axis('equal')
        >>> pt.plt.xlim(0, 40)
        >>> pt.plt.ylim(0, 40)
        >>> ut.show_if_requested()

    Ignore:
        >>> from vtool.linalg import *  # NOQA
        >>> x, y, sx, sy, theta, shear, tx, ty, x2, y2 = (
        >>>     256.0, 256.0, 1.5, 1.0, 0.78, 0.2, 0, 100, 500.0, 500.0)
        >>> for timer in ub.Timerit(1000, 'old'):  # 19.0697 µs
        >>>     with timer:
        >>>         tr1_ = translation_mat3x3(-x, -y)
        >>>         Aff_ = affine_mat3x3(sx, sy, theta, shear, tx, ty)
        >>>         tr2_ = translation_mat3x3(x2, y2)
        >>>         Aff1 = tr2_.dot(Aff_).dot(tr1_)
        >>> for timer in ub.Timerit(1000, 'new'):  # 11.0242 µs
        >>>     with timer:
        >>>         Aff2 = affine_around_mat3x3(x, y, sx, sy, theta, shear,
        >>>                                     tx, ty, x2, y2)
        >>> assert np.all(np.isclose(Aff2, Aff1))

    Ignore:
        >>> from vtool.linalg import *  # NOQA
        >>> import vtool as vt
        >>> import sympy
        >>> # Shows the symbolic construction of the code
        >>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
        >>> from sympy.abc import theta
        >>> x, y, sx, sy, theta, shear, tx, ty, x2, y2 = sympy.symbols(
        >>>     'x, y, sx, sy, theta, shear, tx, ty, x2, y2')
        >>> theta = sx = sy = tx = ty = 0
        >>> # move to center xy, apply affine transform, move center xy2
        >>> tr1_ = translation_mat3x3(-x, -y, dtype=None)
        >>> Aff_ = affine_mat3x3(sx, sy, theta, shear, tx, ty, trig=sympy)
        >>> tr2_ = translation_mat3x3(x2, y2, dtype=None)
        >>> # combine transformations
        >>> Aff = vt.sympy_mat(tr2_.dot(Aff_).dot(tr1_))
        >>> vt.evalprint('Aff')
        >>> print('-------')
        >>> print('Numpy')
        >>> vt.sympy_numpy_repr(Aff)
    """
    x2 = x if x2 is None else x2
    y2 = y if y2 is None else y2
    # Make auxially varables to reduce the number of sin/cosine calls
    cos_theta = np.cos(theta)
    sin_theta = np.sin(theta)
    cos_shear_p_theta = np.cos(shear + theta)
    sin_shear_p_theta = np.sin(shear + theta)
    tx_ = -sx * x * cos_theta + sy * y * sin_shear_p_theta + tx + x2
    ty_ = -sx * x * sin_theta - sy * y * cos_shear_p_theta + ty + y2
    # Sympy compiled expression
    Aff = np.array(
        [
            [sx * cos_theta, -sy * sin_shear_p_theta, tx_],
            [sx * sin_theta, sy * cos_shear_p_theta, ty_],
            [0, 0, 1],
        ]
    )
    return Aff



# Ensure that a feature doesn't have multiple assignments
# --------------------------------
# Linear algebra functions on lower triangular matrices


[docs]def det_ltri(ltri):
    """Lower triangular determinant"""
    det = ltri[0] * ltri[2]
    return det



[docs]def inv_ltri(ltri, det):
    """Lower triangular inverse"""
    inv_ltri = np.array((ltri[2], -ltri[1], ltri[0]), dtype=ltri.dtype) / det
    return inv_ltri



[docs]def dot_ltri(ltri1, ltri2):
    """Lower triangular dot product"""
    # use m, n, and o as temporary matrixes
    m11, m21, m22 = ltri1
    n11, n21, n22 = ltri2
    o11 = m11 * n11
    o21 = (m21 * n11) + (m22 * n21)
    o22 = m22 * n22
    ltri3 = np.array((o11, o21, o22), dtype=ltri1.dtype)
    return ltri3



[docs]def whiten_xy_points(xy_m):
    """
    whitens points to mean=0, stddev=1 and returns transformation

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.linalg import *  # NOQA
        >>> from vtool import demodata
        >>> xy_m = demodata.get_dummy_xy()
        >>> tup = whiten_xy_points(xy_m)
        >>> xy_norm, T = tup
        >>> result = (ub.hash_data(tup))
        >>> print(result)
    """
    mu_xy = xy_m.mean(1)  # center of mass
    std_xy = xy_m.std(1)
    std_xy[std_xy == 0] = 1  # prevent divide by zero
    tx, ty = -mu_xy / std_xy
    sx, sy = 1 / std_xy
    T = np.array([(sx, 0, tx), (0, sy, ty), (0, 0, 1)])
    xy_norm = ((xy_m.T - mu_xy) / std_xy).T
    return xy_norm, T



[docs]def add_homogenous_coordinate(_xys):
    r"""
    CommandLine:
        python -m vtool.linalg --test-add_homogenous_coordinate

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.linalg import *  # NOQA
        >>> _xys = np.array([[ 2.,  0.,  0.,  2.],
        ...                  [ 2.,  2.,  0.,  0.]], dtype=np.float32)
        >>> _xyzs = add_homogenous_coordinate(_xys)
        >>> assert np.all(_xys == remove_homogenous_coordinate(_xyzs))
        >>> result = ub.repr2(_xyzs, with_dtype=True)
        >>> print(result)
    """
    assert _xys.shape[0] == 2
    _zs = np.ones((1, _xys.shape[1]), dtype=_xys.dtype)
    _xyzs = np.vstack((_xys, _zs))
    return _xyzs



[docs]def remove_homogenous_coordinate(_xyzs):
    r"""
    normalizes 3d homogonous coordinates into 2d coordinates

    Args:
        _xyzs (ndarray): of shape (3, N)

    Returns:
        ndarray: _xys of shape (2, N)

    CommandLine:
        python -m vtool.linalg --test-remove_homogenous_coordinate

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.linalg import *  # NOQA
        >>> _xyzs = np.array([[ 2.,   0.,  0.,  2.],
        ...                   [ 2.,   2.,  0.,  0.],
        ...                   [ 1.2,  1.,  1.,  2.]], dtype=np.float32)
        >>> _xys = remove_homogenous_coordinate(_xyzs)
        >>> result = ub.repr2(_xys, precision=3, with_dtype=True)
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.linalg import *  # NOQA
        >>> _xyzs = np.array([[ 140.,  167.,  185.,  185.,  194.],
        ...                   [ 121.,  139.,  156.,  155.,  163.],
        ...                   [  47.,   56.,   62.,   62.,   65.]])
        >>> _xys = remove_homogenous_coordinate(_xyzs)
        >>> result = ub.repr2(_xys, precision=3)
        >>> print(result)
    """
    assert _xyzs.shape[0] == 3
    with warnings.catch_warnings():
        warnings.simplefilter('error')
        _xys = np.divide(_xyzs[0:2], _xyzs[None, 2])
    return _xys



[docs]def transform_points_with_homography(H, _xys):
    """
    Args:
        H (ndarray[float64_t, ndim=2]):  homography/perspective matrix
        _xys (ndarray[ndim=2]): (2 x N) array
    """
    xyz = add_homogenous_coordinate(_xys)
    xyz_t = np.matmul(H, xyz)
    xy_t = remove_homogenous_coordinate(xyz_t)
    return xy_t



[docs]def normalize_rows(arr, out=None):
    """DEPRICATE"""
    assert len(arr.shape) == 2
    return normalize(arr, axis=1, out=out)



[docs]def normalize(arr, ord=None, axis=None, out=None):
    r"""
    Returns all row vectors normalized by their magnitude.

    Args:
        arr (ndarray): row vectors to normalize
        ord (int): type of norm to use (defaults to 2-norm)
            {non-zero int, inf, -inf}
        axis (int): axis to normalize
        out (ndarray): preallocated output

    SeeAlso:
        np.linalg.norm

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.linalg import *  # NOQA
        >>> arr = np.array([[1, 2, 3, 4, 5], [2, 2, 2, 2, 2]])
        >>> arr_normed = normalize(arr, axis=1)
        >>> result = ub.hzcat(['arr_normed = ', ub.repr2(arr_normed, precision=2, with_dtype=True)])
        >>> assert np.allclose((arr_normed ** 2).sum(axis=1), [1, 1])
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.linalg import *  # NOQA
        >>> arr = np.array([ 0.6,  0.1, -0.6])
        >>> arr_normed = normalize(arr)
        >>> result = ub.hzcat(['arr_normed = ', ub.repr2(arr_normed, precision=2)])
        >>> assert np.allclose((arr_normed ** 2).sum(), [1])
        >>> print(result)

    Example:
        >>> from vtool.linalg import *  # NOQA
        >>> ord_list = [0, 1, 2, np.inf, -np.inf]
        >>> arr = np.array([ 0.6,  0.1, -0.5])
        >>> normed = [(ord, normalize(arr, ord=ord)) for ord in ord_list]
        >>> result = ub.repr2(normed, precision=2, with_dtype=True)
        >>> print(result)
    """
    norm_ = np.linalg.norm(arr, ord=ord, axis=axis, keepdims=True)
    arr_normed = np.divide(arr, norm_, out=out)
    return arr_normed



[docs]def random_affine_args(
    zoom_pdf=None,
    tx_pdf=None,
    ty_pdf=None,
    shear_pdf=None,
    theta_pdf=None,
    enable_flip=False,
    enable_stretch=False,
    default_distribution='uniform',
    scalar_anchor='reflect',  # 0
    txy_pdf=None,
    rng=np.random,
):
    r"""
    TODO: allow for a pdf of ranges for each dimension

    If pdfs are tuples it is interpreted as a default (uniform) distribution between the
    two points. A single scalar is a default distribution between -scalar and
    scalar.

    Args:
        zoom_range (tuple): (default = (1.0, 1.0))
        tx_range (tuple): (default = (0.0, 0.0))
        ty_range (tuple): (default = (0.0, 0.0))
        shear_range (tuple): (default = (0, 0))
        theta_range (tuple): (default = (0, 0))
        enable_flip (bool): (default = False)
        enable_stretch (bool): (default = False)
        rng (module):  random number generator(default = numpy.random)

    Returns:
        tuple: affine_args

    CommandLine:
        xdoctest -m ~/code/vtool/vtool/linalg.py random_affine_args

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.linalg import *  # NOQA
        >>> import vtool as vt
        >>> zoom_range = (0.9090909090909091, 1.1)
        >>> tx_pdf = (0.0, 4.0)
        >>> ty_pdf = (0.0, 4.0)
        >>> shear_pdf = (0, 0)
        >>> theta_pdf = (0, 0)
        >>> enable_flip = False
        >>> enable_stretch = False
        >>> rng = np.random.RandomState(0)
        >>> affine_args = random_affine_args(
        >>>     zoom_range, tx_pdf, ty_pdf, shear_pdf, theta_pdf,
        >>>     enable_flip, enable_stretch, rng=rng)
        >>> print('affine_args = %s' % (ub.repr2(affine_args),))
        >>> (sx, sy, theta, shear, tx, ty) = affine_args
        >>> Aff = vt.affine_mat3x3(sx, sy, theta, shear, tx, ty)
        >>> result = ub.repr2(Aff, precision=3, nl=1, with_dtype=0)
        >>> print(result)
        np.array([[ 1.009, -0.   ,  1.695],
                  [ 0.   ,  1.042,  2.584],
                  [ 0.   ,  0.   ,  1.   ]])
    """
    if zoom_pdf is None:
        sx = sy = 1.0
    else:
        log_zoom_range = [np.log(z) for z in zoom_pdf]

        if enable_stretch:
            sx = sy = np.exp(rng.uniform(*log_zoom_range))
        else:
            sx = np.exp(rng.uniform(*log_zoom_range))
            sy = np.exp(rng.uniform(*log_zoom_range))

    def param_distribution(param_pdf, rng=rng):
        if param_pdf is None:
            param = 0
        elif not ub.iterable(param_pdf):
            max_param = param_pdf
            if scalar_anchor == 'reflect':
                min_param = -max_param
            elif scalar_anchor == 0:
                min_param = 0
            param = rng.uniform(min_param, max_param)
        elif isinstance(param_pdf, tuple):
            min_param, max_param = param_pdf
            param = rng.uniform(min_param, max_param)
        else:
            assert False
        return param

    theta = param_distribution(theta_pdf)
    shear = param_distribution(shear_pdf)
    if txy_pdf is not None:
        assert tx_pdf is None, 'cannot specify both'
        assert ty_pdf is None, 'cannot specify both'
        xy_locs, xy_probs = txy_pdf
        tx = param_distribution(tx_pdf)
    else:
        tx = param_distribution(tx_pdf)
        ty = param_distribution(ty_pdf)

    flip = enable_flip and (rng.randint(2) > 0)  # flip half of the time
    if flip:
        # shear 180 degrees + rotate 180 == flip
        theta += np.pi
        shear += np.pi

    affine_args = (sx, sy, theta, shear, tx, ty)
    return affine_args

    # Aff = vt.affine_mat3x3(sx, sy, theta, shear, tx, ty)
    # return Aff


[docs]def random_affine_transform(*args, **kwargs):
    affine_args = random_affine_args(**kwargs)
    Aff = affine_mat3x3(*affine_args)
    return Aff



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.linalg
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.matching

# -*- coding: utf-8 -*-
"""
    vt
    python -m utool.util_inspect check_module_usage --pat="matching.py"

"""
from __future__ import absolute_import, division, print_function
from vtool import _rhomb_dist
import six
import warnings
import pandas as pd
import utool as ut
import ubelt as ub
import numpy as np
import parse
from collections import namedtuple
from .util_math import TAU

try:
    import pyhesaff
except ImportError:
    pyhesaff = None
    pass


AssignTup = namedtuple('AssignTup', ('fm', 'match_dist', 'norm_fx1', 'norm_dist'))


[docs]class MatchingError(Exception):
    pass



if pyhesaff is not None:
    VSONE_FEAT_CONFIG = [
        ut.ParamInfo(key, val)
        for key, val in pyhesaff.get_hesaff_default_params().items()
    ]
else:
    VSONE_FEAT_CONFIG = []

VSONE_ASSIGN_CONFIG = [
    ut.ParamInfo('checks', 20),
    ut.ParamInfo('symmetric', False),
    ut.ParamInfo(
        'weight',
        None,
        valid_values=[None, 'fgweights'],
    ),
    ut.ParamInfo('K', 1, min_=1),
    ut.ParamInfo('Knorm', 1, min_=1),
]

VSONE_RATIO_CONFIG = [
    ut.ParamInfo('ratio_thresh', 0.625, min_=0.0, max_=1.0),
]


VSONE_SVER_CONFIG = [
    ut.ParamInfo('sv_on', True),
    ut.ParamInfo('thresh_bins', tuple(), type_=eval, hideif=lambda cfg: not cfg['sv_on']),
    ut.ParamInfo(
        'refine_method',
        'homog',
        valid_values=['homog', 'affine'],
        hideif=lambda cfg: not cfg['sv_on'],
    ),
    ut.ParamInfo(
        'sver_xy_thresh', 0.01, min_=0.0, max_=None, hideif=lambda cfg: not cfg['sv_on']
    ),
    ut.ParamInfo(
        'sver_ori_thresh',
        TAU / 4.0,
        min_=0.0,
        max_=TAU,
        hideif=lambda cfg: not cfg['sv_on'],
    ),
    ut.ParamInfo(
        'sver_scale_thresh', 2.0, min_=1.0, max_=None, hideif=lambda cfg: not cfg['sv_on']
    ),
]


NORM_CHIP_CONFIG = [
    # ---
    ut.ParamInfo('histeq', False, hideif=False),
    # ---
    ut.ParamInfo('adapteq', False, hideif=False),
    ut.ParamInfo('adapteq_ksize', 8, hideif=lambda cfg: not cfg['adapteq']),
    ut.ParamInfo('adapteq_limit', 2.0, hideif=lambda cfg: not cfg['adapteq']),
    # ---
    ut.ParamInfo('medianblur', False, hideif=False),
    ut.ParamInfo('medianblur_thresh', 50, hideif=lambda cfg: not cfg['medianblur']),
    ut.ParamInfo('medianblur_ksize1', 3, hideif=lambda cfg: not cfg['medianblur']),
    ut.ParamInfo('medianblur_ksize2', 5, hideif=lambda cfg: not cfg['medianblur']),
    # ---
]


VSONE_DEFAULT_CONFIG = VSONE_ASSIGN_CONFIG + VSONE_RATIO_CONFIG + VSONE_SVER_CONFIG

VSONE_PI_DICT = {pi.varname: pi for pi in VSONE_DEFAULT_CONFIG}


[docs]def demodata_match(cfgdict={}, apply=True, use_cache=True, recompute=False):
    import vtool as vt
    from vtool.inspect_matches import lazy_test_annot

    # hashid based on the state of the code
    if not apply:
        use_cache = False
    function_sig = ut.get_func_sourcecode(vt.matching.PairwiseMatch)
    hashid = ut.hash_data(function_sig)
    ub.util_hash._HASHABLE_EXTENSIONS._register_agressive_extensions()
    cfgstr = ub.hash_data(cfgdict) + hashid
    cacher = ub.Cacher('test_match_v5', cfgstr=cfgstr, appname='vtool', enabled=use_cache)
    match = cacher.tryload()
    annot1 = lazy_test_annot('easy1.png')
    annot2 = lazy_test_annot('easy2.png')
    if match is None or recompute:
        match = vt.PairwiseMatch(annot1, annot2)
        if apply:
            match.apply_all(cfgdict)
        cacher.save(match)
    else:
        match.annot1 = annot1
        match.annot2 = annot2
    return match



[docs]class PairwiseMatch(ub.NiceRepr):
    """
    Newest (Sept-16-2016) object oriented one-vs-one matching interface

    Creates an object holding two annotations
    Then a pipeline of operations can be applied to
    generate score and refine the matches

    Note:
        The annotation dictionaries are required to have certain attributes.

        Required annotation attributes:
            (kpts, vecs) OR rchip OR rchip_fpath

        Optional annotation attributes:
            aid, nid, flann, rchip, dlen_sqrd, weight

    Ignore:
        >>> from vtool.matching import *  # NOQA
        >>> import vtool as vt
        >>> imgR = vt.imread(ut.grab_test_imgpath('easy1.png'))
        >>> imgL = vt.imread(ut.grab_test_imgpath('easy2.png'))
        >>> annot1 = {'rchip': imgR}
        >>> annot2 = {'rchip': imgL}
        >>> match = vt.PairwiseMatch(annot1, annot2)
        >>> match.apply_all({'refine_method': 'affine', 'affine_invariance': False, 'rotation_invariance': False})
        >>> dsize = imgR.shape[0:2][::-1]
        >>> imgR_warp = vt.warpHomog(imgR, match.H_12, dsize)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import kwplot
        >>> kwplot.autompl()
        >>> kwplot.imshow(imgL, pnum=(2, 1, 1))
        >>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
        >>> kwplot.imshow(imgL, pnum=(2, 1, 1))
        >>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
        >>> # xdoctest: +REQUIRES(--gui)
        >>> import wbia.guitool as gt
        >>> gt.ensure_qapp()
        >>> match.ishow()
        >>> from vtool.matching import *  # NOQA
        >>> import vtool as vt
        >>> imgR = vt.imread(ut.grab_test_imgpath('easy1.png'))
        >>> imgL = vt.imread(ut.grab_test_imgpath('easy2.png'))
        >>> annot1 = {'rchip': imgR}
        >>> annot2 = {'rchip': imgL}
        >>> match = vt.PairwiseMatch(annot1, annot2)
        >>> match.apply_all({'refine_method': 'affine', 'affine_invariance': False, 'rotation_invariance': False})
        >>> dsize = imgR.shape[0:2][::-1]
        >>> imgR_warp = vt.warpHomog(imgR, match.H_12, dsize)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import kwplot
        >>> kwplot.autompl()
        >>> kwplot.imshow(imgL, pnum=(2, 1, 1))
        >>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
        >>> kwplot.imshow(imgL, pnum=(2, 1, 1))
        >>> kwplot.imshow(imgR_warp, pnum=(2, 1, 2))
        >>> # xdoctest: +REQUIRES(--gui)
        >>> import wbia.guitool as gt
        >>> gt.ensure_qapp()
        >>> match.ishow()
    """

    def __init__(match, annot1=None, annot2=None):
        if not isinstance(annot1, ut.LazyDict):
            annot1 = ut.LazyDict(annot1)
        if not isinstance(annot2, ut.LazyDict):
            annot2 = ut.LazyDict(annot2)

        match.annot1 = annot1
        match.annot2 = annot2
        match.fm = None
        match.fs = None
        match.H_21 = None
        match.H_12 = None

        match.verbose = False

        match.local_measures = ub.odict([])
        match.global_measures = ub.odict([])
        match._inplace_default = False

    @staticmethod
    def _available_params():
        return VSONE_PI_DICT

    @staticmethod
    def _take_params(config, keys):
        """
        take parameter info from config using default values defined in module
        constants.
        """
        # if isinstance(keys, six.string_types):
        #     keys = keys.split(', ')
        for key in keys:
            yield config[key] if key in config else VSONE_PI_DICT[key].default

    def __nice__(match):
        parts = []
        if 'aid' in match.annot1:
            aid1 = match.annot1['aid']
            aid2 = match.annot2['aid']
            vsstr = '%s-vs-%s' % (aid1, aid2)
            parts.append(vsstr)
        parts.append('None' if match.fm is None else six.text_type(len(match.fm)))
        return ' '.join(parts)

    def __len__(match):
        if match.fm is not None:
            return len(match.fm)
        else:
            return 0

    def __getstate__(match):
        """
        The state of Pariwise Match ignores most of the annotation objects.

        This means that if you need properties of annots, you must reapply
        them after you load a PairwiseMatch object.
        """

        def _prepare_annot(annot):
            if isinstance(annot, ut.LazyDict):
                _annot = {}
                if 'aid' in annot:
                    _annot['aid'] = annot['aid']
                return _annot
            return annot

        _annot1 = _prepare_annot(match.annot1)
        _annot2 = _prepare_annot(match.annot2)

        state = {
            'annot1': _annot1,
            'annot2': _annot2,
            'fm': match.fm,
            'fs': match.fs,
            'H_21': match.H_21,
            'H_12': match.H_12,
            'global_measures': match.global_measures,
            'local_measures': match.local_measures,
        }
        return state

    def __setstate__(match, state):
        match.__dict__.update(state)
        match.verbose = False

[docs]    def show(
        match,
        ax=None,
        show_homog=False,
        show_ori=False,
        show_ell=True,
        show_pts=False,
        show_lines=True,
        show_rect=False,
        show_eig=False,
        show_all_kpts=False,
        mask_blend=0,
        ell_alpha=0.6,
        line_alpha=0.35,
        modifysize=False,
        vert=None,
        overlay=True,
        heatmask=False,
        line_lw=1.4,
    ):

        if match.verbose:
            print('[match] show')

        import wbia.plottool as pt

        annot1 = match.annot1
        annot2 = match.annot2
        try:
            rchip1 = annot1['nchip']
            rchip2 = annot2['nchip']
        except KeyError:
            print('Warning: nchip not set. fallback to rchip')
            rchip1 = annot1['rchip']
            rchip2 = annot2['rchip']

        if overlay:
            kpts1 = annot1['kpts']
            kpts2 = annot2['kpts']
        else:
            kpts1 = kpts2 = None
            show_homog = False
            show_ori = False
            show_ell = False
            show_pts = False
            show_lines = False
            show_rect = False
            show_eig = False
            # show_all_kpts = False
            # mask_blend = 0

        if mask_blend:
            import vtool as vt

            mask1 = vt.resize(annot1['probchip_img'], vt.get_size(rchip1))
            mask2 = vt.resize(annot2['probchip_img'], vt.get_size(rchip2))
            # vt.blend_images_average(vt.mask1, 1.0, alpha=mask_blend)
            rchip1 = vt.blend_images_mult_average(rchip1, mask1, alpha=mask_blend)
            rchip2 = vt.blend_images_mult_average(rchip2, mask2, alpha=mask_blend)
        fm = match.fm
        fs = match.fs

        H1 = match.H_12 if show_homog else None
        # H2 = match.H_21 if show_homog else None

        ax, xywh1, xywh2 = pt.show_chipmatch2(
            rchip1,
            rchip2,
            kpts1,
            kpts2,
            fm,
            fs,
            colorbar_=False,
            H1=H1,
            ax=ax,
            modifysize=modifysize,
            ori=show_ori,
            rect=show_rect,
            eig=show_eig,
            ell=show_ell,
            pts=show_pts,
            draw_lines=show_lines,
            all_kpts=show_all_kpts,
            line_alpha=line_alpha,
            ell_alpha=ell_alpha,
            vert=vert,
            heatmask=heatmask,
            line_lw=line_lw,
        )
        return ax, xywh1, xywh2


[docs]    def ishow(match):
        """
        CommandLine:
            python -m vtool.matching ishow --show

        Example:
            >>> # SCRIPT
            >>> from vtool.matching import *  # NOQA
            >>> import vtool as vt
            >>> import wbia.guitool as gt
            >>> gt.ensure_qapp()
            >>> match = demodata_match(use_cache=False)
            >>> self = match.ishow()
            >>> self.disp_config['show_homog'] = True
            >>> self.update()
            >>> # xdoctest: +REQUIRES(--show)
            >>> gt.qtapp_loop(qwin=self, freq=10)
        """
        from vtool.inspect_matches import MatchInspector

        self = MatchInspector(match=match)
        self.show()
        return self


[docs]    def add_global_measures(match, global_keys):
        for key in global_keys:
            match.global_measures[key] = (match.annot1[key], match.annot2[key])


[docs]    def add_local_measures(match, xy=True, scale=True):
        import vtool as vt

        if xy:
            key_ = 'norm_xys'
            norm_xy1 = match.annot1[key_].take(match.fm.T[0], axis=1)
            norm_xy2 = match.annot2[key_].take(match.fm.T[1], axis=1)
            match.local_measures['norm_x1'] = norm_xy1[0]
            match.local_measures['norm_y1'] = norm_xy1[1]
            match.local_measures['norm_x2'] = norm_xy2[0]
            match.local_measures['norm_y2'] = norm_xy2[1]
        if scale:
            kpts1_m = match.annot1['kpts'].take(match.fm.T[0], axis=0)
            kpts2_m = match.annot2['kpts'].take(match.fm.T[1], axis=0)
            match.local_measures['scale1'] = vt.get_scales(kpts1_m)
            match.local_measures['scale2'] = vt.get_scales(kpts2_m)


[docs]    def matched_vecs2(match):
        return match.annot2['vecs'].take(match.fm.T[1], axis=0)


    def _next_instance(match, inplace=None):
        """
        Returns either the same or a new instance of a match object with the
        same global attributes.
        """
        if inplace is None:
            inplace = match._inplace_default
        if inplace:
            match_ = match
        else:
            match_ = match.__class__(match.annot1, match.annot2)
            match_.H_21 = match.H_21
            match_.H_12 = match.H_12
            match_._inplace_default = match._inplace_default
            match_.global_measures = match.global_measures.copy()
        return match_

[docs]    def copy(match):
        match_ = match._next_instance(inplace=False)
        if match.fm is not None:
            match_.fm = match.fm.copy()
            match_.fs = match.fs.copy()
        match_.local_measures = ub.map_vals(lambda a: a.copy(), match.local_measures)
        return match_


[docs]    def compress(match, flags, inplace=None):
        if match.verbose:
            print('[match] compressing {}/{}'.format(sum(flags), len(flags)))
        match_ = match._next_instance(inplace)
        match_.fm = match.fm.compress(flags, axis=0)
        match_.fs = match.fs.compress(flags, axis=0)
        match_.local_measures = ub.map_vals(
            lambda a: a.compress(flags), match.local_measures
        )
        return match_


[docs]    def take(match, indicies, inplace=None):
        match_ = match._next_instance(inplace)
        match_.fm = match.fm.take(indicies, axis=0)
        match_.fs = match.fs.take(indicies, axis=0)
        match_.local_measures = ub.map_vals(
            lambda a: a.take(indicies), match.local_measures
        )
        return match_


[docs]    def assign(match, cfgdict={}, verbose=None):
        """
        Assign feature correspondences between annots

        Example:
            >>> # xdoctest: +REQUIRES(module:pyhesaff)
            >>> from vtool.matching import *  # NOQA
            >>> cfgdict = {'symmetric': True}
            >>> match = demodata_match({}, apply=False)
            >>> m1 = match.copy().assign({'symmetric': False})
            >>> m2 = match.copy().assign({'symmetric': True})

        Example:
            >>> from vtool.matching import *  # NOQA
            >>> grid = {
            >>>     'symmetric': [True, False],
            >>> }
            >>> for cfgdict in ut.all_dict_combinations(grid):
            >>>     match = demodata_match(cfgdict, apply=False)
            >>>     match.assign()
        """
        params = match._take_params(
            cfgdict, ['K', 'Knorm', 'symmetric', 'checks', 'weight']
        )
        params = list(params)
        K, Knorm, symmetric, checks, weight_key = params
        annot1 = match.annot1
        annot2 = match.annot2

        if match.verbose:
            print('[match] assign')
            print('[match] params = ' + ub.repr2(params))

        ensure_metadata_vsone(annot1, annot2, cfgdict)

        allow_shrink = True  # TODO: parameterize?

        # Search for nearest neighbors
        if symmetric:
            tup = symmetric_correspondence(annot1, annot2, K, Knorm, checks, allow_shrink)
        else:
            tup = asymmetric_correspondence(
                annot1, annot2, K, Knorm, checks, allow_shrink
            )
        fm, match_dist, norm_dist, fx1_norm, fx2_norm = tup

        ratio = np.divide(match_dist, norm_dist)
        # convert so bigger is better
        ratio_score = 1.0 - ratio

        # remove local measure that can no longer apply
        match.local_measures = ub.dict_diff(
            match.local_measures, ['sver_err_xy', 'sver_err_scale', 'sver_err_ori']
        )

        match.local_measures['match_dist'] = match_dist
        match.local_measures['norm_dist'] = norm_dist
        match.local_measures['ratio'] = ratio
        match.local_measures['ratio_score'] = ratio_score

        if weight_key is None:
            match.fs = ratio_score
        else:
            # Weight the scores with specified attribute
            # (e.g. foregroundness weights)
            weight1 = annot1[weight_key].take(fm.T[0], axis=0)
            weight2 = annot2[weight_key].take(fm.T[1], axis=0)
            weight = np.sqrt(weight1 * weight2)
            weighted_ratio_score = ratio_score * weight

            match.local_measures[weight_key] = weight
            match.local_measures['weighted_ratio_score'] = weighted_ratio_score
            match.local_measures['weighted_norm_dist'] = norm_dist * weight
            match.fs = weighted_ratio_score

        match.fm = fm
        match.fm_norm1 = np.vstack([fx1_norm, fm.T[1]]).T
        if fx2_norm is None:
            match.fm_norm2 = None
        else:
            match.fm_norm2 = np.vstack([fm.T[1], fx2_norm]).T
        return match


[docs]    def ratio_test_flags(match, cfgdict={}):
        (ratio_thresh,) = match._take_params(cfgdict, ['ratio_thresh'])
        if match.verbose:
            print('[match] apply_ratio_test')
            print('[match] ratio_thresh = {!r}'.format(ratio_thresh))
        ratio = match.local_measures['ratio']
        flags = ratio < ratio_thresh
        return flags


[docs]    def sver_flags(match, cfgdict={}, return_extra=False):
        """
        Example:
            >>> # xdoctest: +REQUIRES(module:pyhesaff)
            >>> from vtool.matching import *  # NOQA
            >>> cfgdict = {'symmetric': True, 'newsym': True}
            >>> match = demodata_match(cfgdict, apply=False)
            >>> cfgbase = {'symmetric': True, 'ratio_thresh': .8}
            >>> cfgdict = ut.dict_union(cfgbase, dict(thresh_bins=[.5, .6, .7, .8]))
            >>> match = match.assign(cfgbase)
            >>> match.apply_ratio_test(cfgdict, inplace=True)
            >>> flags1 = match.sver_flags(cfgdict)
            >>> flags2 = match.sver_flags(cfgbase)
        """
        from vtool import spatial_verification as sver
        import vtool as vt

        def _run_sver(kpts1, kpts2, fm, match_weights, **sver_kw):
            svtup = sver.spatially_verify_kpts(
                kpts1, kpts2, fm, match_weights=match_weights, **sver_kw
            )
            if svtup is None:
                errors = [np.empty(0), np.empty(0), np.empty(0)]
                inliers = []
                H_12 = np.eye(3)
            else:
                (inliers, errors, H_12) = svtup[0:3]
            svtup = (inliers, errors, H_12)
            return svtup

        (
            sver_xy_thresh,
            sver_ori_thresh,
            sver_scale_thresh,
            refine_method,
            thresh_bins,
        ) = match._take_params(
            cfgdict,
            [
                'sver_xy_thresh',
                'sver_ori_thresh',
                'sver_scale_thresh',
                'refine_method',
                'thresh_bins',
            ],
        )

        kpts1 = match.annot1['kpts']
        kpts2 = match.annot2['kpts']
        dlen_sqrd2 = match.annot2['dlen_sqrd']

        sver_kw = dict(
            xy_thresh=sver_xy_thresh,
            ori_thresh=sver_ori_thresh,
            scale_thresh=sver_scale_thresh,
            refine_method=refine_method,
            dlen_sqrd2=dlen_sqrd2,
        )

        if thresh_bins:
            sver_tups = []

            n_fm = len(match.fm)

            xy_err = np.full(n_fm, fill_value=np.inf)
            scale_err = np.full(n_fm, fill_value=np.inf)
            ori_err = np.full(n_fm, fill_value=np.inf)
            agg_errors = (xy_err, scale_err, ori_err)

            agg_inlier_flags = np.zeros(n_fm, dtype=np.bool_)

            agg_H_12 = None
            prev_best = 50

            for thresh in thresh_bins:
                ratio = match.local_measures['ratio']

                # These are of len(match.fm)=1000
                # 100 of these are True
                ratio_flags = ratio < thresh
                ratio_idxs = np.where(ratio_flags)[0]

                if len(ratio_idxs) == 0:
                    continue

                # Filter matches at this level of the ratio test
                fm = match.fm[ratio_flags]
                match_weights = match.fs[ratio_flags]

                svtup = _run_sver(kpts1, kpts2, fm, match_weights, **sver_kw)
                (inliers, errors, H_12) = svtup
                n_inliers = len(inliers)

                if agg_H_12 is None or (n_inliers < 100 and n_inliers > prev_best):
                    # pick a homography from a lower ratio threshold if
                    # possible. TODO: check for H_12 = np.eye
                    agg_H_12 = H_12
                    prev_best = n_inliers

                # these are of len(fm)=100
                # flags = vt.index_to_boolmask(inliers, len(fm))
                # print(errors[0][inliers].mean())

                # Find places that passed the ratio and were inliers
                agg_inlier_flags[ratio_idxs[inliers]] = True

                for agg_err, err in zip(agg_errors, errors):
                    if len(err):
                        current_err = agg_err[ratio_idxs]
                        agg_err[ratio_idxs] = np.minimum(current_err, err)

                sver_tups.append(svtup)

            if return_extra:
                return agg_inlier_flags, agg_errors, agg_H_12
            else:
                return agg_inlier_flags

        else:
            # match_weights = np.ones(len(fm))
            fm = match.fm
            match_weights = match.fs

            svtup = _run_sver(kpts1, kpts2, fm, match_weights, **sver_kw)
            (inliers, errors, H_12) = svtup

            flags = vt.index_to_boolmask(inliers, len(fm))

            if return_extra:
                return flags, errors, H_12
            else:
                return flags


[docs]    def apply_all(match, cfgdict):
        if match.verbose:
            print('[match] apply_all')
        match.H_21 = None
        match.H_12 = None
        match.local_measures = ut.odict([])
        match.assign(cfgdict)
        match.apply_ratio_test(cfgdict, inplace=True)
        (sv_on,) = match._take_params(cfgdict, ['sv_on'])

        if sv_on:
            match.apply_sver(cfgdict, inplace=True)


[docs]    def apply_ratio_test(match, cfgdict={}, inplace=None):
        flags = match.ratio_test_flags(cfgdict)
        match_ = match.compress(flags, inplace=inplace)
        return match_


[docs]    def apply_sver(match, cfgdict={}, inplace=None):
        """
        Ignore:
            >>> from vtool.matching import *  # NOQA
            >>> cfgdict = {'symmetric': True, 'ratio_thresh': .8,
            >>>            'thresh_bins': [.5, .6, .7, .8]}
            >>> match = demodata_match(cfgdict, apply=False)
            >>> match = match.assign(cfgbase)
            >>> match.apply_ratio_test(cfgdict, inplace=True)
            >>> flags1 = match.apply_sver(cfgdict)
        """
        if match.verbose:
            print('[match] apply_sver')
        flags, errors, H_12 = match.sver_flags(cfgdict, return_extra=True)
        match_ = match.compress(flags, inplace=inplace)
        errors_ = [e.compress(flags) for e in errors]
        match_.local_measures['sver_err_xy'] = errors_[0]
        match_.local_measures['sver_err_scale'] = errors_[1]
        match_.local_measures['sver_err_ori'] = errors_[2]
        match_.H_12 = H_12
        return match_


    def _make_global_feature_vector(match, global_keys=None):
        """Global annotation properties and deltas"""
        import vtool as vt

        feat = ut.odict([])

        if global_keys is None:
            # speed should need to be requested
            global_keys = sorted(match.global_measures.keys())
        global_measures = ut.dict_subset(match.global_measures, global_keys)

        for k, v in global_measures.items():
            v1, v2 = v
            if v1 is None:
                v1 = np.nan
            if v2 is None:
                v2 = np.nan
            if ut.isiterable(v1):
                for i in range(len(v1)):
                    feat['global({}_1[{}])'.format(k, i)] = v1[i]
                    feat['global({}_2[{}])'.format(k, i)] = v2[i]
                if k == 'gps':
                    delta = vt.haversine(v1, v2)
                else:
                    delta = np.abs(v1 - v2)
            else:
                feat['global({}_1)'.format(k)] = v1
                feat['global({}_2)'.format(k)] = v2
                # if k == 'yaw':
                #     # delta = vt.ori_distance(v1, v2)
                #     delta = vt.cyclic_distance(v1, v2, modulo=vt.TAU)
                if k == 'view':
                    delta = _rhomb_dist.VIEW_INT_DIST[(v1, v2)]
                    # delta = vt.cyclic_distance(v1, v2, modulo=8)
                else:
                    delta = np.abs(v1 - v2)
            feat['global(delta_{})'.format(k)] = delta
            assert k != 'yaw', 'yaw is depricated'

        # Impose ordering on these keys to add symmetry
        keys_to_order = ['qual', 'view']
        for key in keys_to_order:
            k1 = 'global({}_1)'.format(key)
            k2 = 'global({}_2)'.format(key)
            if k1 in feat and k2 in feat:
                minv, maxv = np.sort([feat[k1], feat[k2]])
                feat['global(min_{})'.format(key)] = minv
                feat['global(max_{})'.format(key)] = maxv

        if 'global(delta_gps)' in feat and 'global(delta_time)' in feat:
            hour_delta = feat['global(delta_time)'] / 360
            km_delta = feat['global(delta_gps)']
            if hour_delta == 0:
                if km_delta == 0:
                    feat['global(speed)'] = 0
                else:
                    feat['global(speed)'] = np.nan
            else:
                feat['global(speed)'] = km_delta / hour_delta
        return feat

    def _make_local_summary_feature_vector(
        match, local_keys=None, summary_ops=None, bin_key=None, bins=None
    ):
        r"""
        Summary statistics of local features

        CommandLine:
            python -m vtool.matching _make_local_summary_feature_vector

        Example:
            >>> # xdoctest: +REQUIRES(module:pyhesaff)
            >>> from vtool.matching import *  # NOQA
            >>> import vtool as vt
            >>> cfgdict = {}
            >>> match = demodata_match(cfgdict, recompute=0)
            >>> match.apply_all(cfgdict)
            >>> summary_ops = {'len', 'sum'}
            >>> bin_key = 'ratio'
            >>> bins = 2
            >>> #bins = [.625, .725, .9]
            >>> bins = [.625, .9]
            >>> local_keys = ['ratio', 'norm_dist', 'ratio_score']
            >>> bin_key = None
            >>> local_keys = None
            >>> summary_ops = 'all'
            >>> feat = match._make_local_summary_feature_vector(
            >>>     local_keys=local_keys,
            >>>     bin_key=bin_key, summary_ops=summary_ops, bins=bins)
            >>> result = ('feat = %s' % (ub.repr2(feat, nl=2),))
            >>> print(result)
        """

        if summary_ops is None:
            summary_ops = {'sum', 'mean', 'std', 'len'}
        if summary_ops == 'all':
            summary_ops = set(SUM_OPS.keys()).union({'len'})

        if local_keys is None:
            local_measures = match.local_measures
        else:
            local_measures = ut.dict_subset(match.local_measures, local_keys)

        feat = ut.odict([])
        if bin_key is not None:
            if bins is None:
                raise ValueError('must choose bins')
                # bins = [.625, .725, .9]
            # binned ratio feature vectors
            if isinstance(bins, int):
                bins = np.linspace(0, 1.0, bins + 1)
            else:
                bins = list(bins)
            bin_ids = np.searchsorted(bins, match.local_measures[bin_key])

            dimkey_fmt = '{opname}({measure}[{bin_key}<{binval}])'
            for binid, binval in enumerate(bins, start=1):
                fxs = np.where(bin_ids <= binid)[0]
                if 'len' in summary_ops:
                    dimkey = dimkey_fmt.format(
                        opname='len',
                        measure='matches',
                        bin_key=bin_key,
                        binval=binval,
                    )
                    feat[dimkey] = len(fxs)
                for opname in sorted(summary_ops - {'len'}):
                    op = SUM_OPS[opname]
                    for k, vs in local_measures.items():
                        dimkey = dimkey_fmt.format(
                            opname=opname,
                            measure=k,
                            bin_key=bin_key,
                            binval=binval,
                        )
                        feat[dimkey] = op(vs[fxs])

        else:
            if True:
                dimkey_fmt = '{opname}({measure})'
                if 'len' in summary_ops:
                    dimkey = dimkey_fmt.format(opname='len', measure='matches')
                    feat[dimkey] = len(match.fm)
                for opname in sorted(summary_ops - {'len'}):
                    op = SUM_OPS[opname]
                    for k, vs in local_measures.items():
                        dimkey = dimkey_fmt.format(opname=opname, measure=k)
                        feat[dimkey] = op(vs)
            else:
                # OLD
                if 'len' in summary_ops:
                    feat['len(matches)'] = len(match.fm)
                if 'sum' in summary_ops:
                    for k, vs in local_measures.items():
                        feat['sum(%s)' % (k,)] = vs.sum()
                if 'mean' in summary_ops:
                    for k, vs in local_measures.items():
                        feat['mean(%s)' % (k,)] = np.mean(vs)
                if 'std' in summary_ops:
                    for k, vs in local_measures.items():
                        feat['std(%s)' % (k,)] = np.std(vs)
                if 'med' in summary_ops:
                    for k, vs in local_measures.items():
                        feat['med(%s)' % (k,)] = np.median(vs)
        return feat

    def _make_local_top_feature_vector(
        match, local_keys=None, sorters='ratio', indices=3
    ):
        """Selected subsets of top features"""
        if local_keys is None:
            local_measures = match.local_measures
        else:
            local_measures = ut.dict_subset(match.local_measures, local_keys)

        # Convert indices to an explicit list
        if isinstance(indices, int):
            indices = slice(indices)
        if isinstance(indices, slice):
            # assert indices.stop is not None, 'indices must have maximum value'
            indices = list(range(*indices.indices(len(match.fm))))
            # indices = list(range(*indices.indices(indices.stop)))
        if len(indices) == 0:
            return {}
        # TODO: some sorters might want descending orders
        sorters = ut.ensure_iterable(sorters)
        chosen_xs = [
            match.local_measures[sorter].argsort()[::-1][indices] for sorter in sorters
        ]
        loc_fmt = 'loc[{sorter},{rank}]({measure})'
        feat = ut.odict(
            [
                (loc_fmt.format(sorter=sorter, rank=rank, measure=k), v)
                for sorter, topxs in zip(sorters, chosen_xs)
                for k, vs in local_measures.items()
                for rank, v in zip(indices, vs[topxs])
            ]
        )
        return feat

[docs]    def make_feature_vector(
        match,
        local_keys=None,
        global_keys=None,
        summary_ops=None,
        sorters='ratio',
        indices=3,
        bin_key=None,
        bins=None,
    ):
        """
        Constructs the pairwise feature vector that represents a match

        Args:
            local_keys (None): (default = None)
            global_keys (None): (default = None)
            summary_ops (None): (default = None)
            sorters (str): (default = 'ratio')
            indices (int): (default = 3)

        Returns:
            dict: feat

        CommandLine:
            python -m vtool.matching make_feature_vector

        Example:
            >>> # DISABLE_DOCTEST
            >>> from vtool.matching import *  # NOQA
            >>> import vtool as vt
            >>> match = demodata_match({})
            >>> feat = match.make_feature_vector(indices=[0, 1])
            >>> result = ('feat = %s' % (ub.repr2(feat, nl=2),))
            >>> print(result)
        """
        feat = ut.odict([])
        with warnings.catch_warnings():
            warnings.simplefilter('ignore', category=RuntimeWarning)
            feat.update(match._make_global_feature_vector(global_keys))
            feat.update(
                match._make_local_summary_feature_vector(
                    local_keys, summary_ops, bin_key=bin_key, bins=bins
                )
            )
            feat.update(
                match._make_local_top_feature_vector(
                    local_keys, sorters=sorters, indices=indices
                )
            )
        return feat




[docs]def invsum(x):
    return np.sum(1 / x)



[docs]def csum(x):
    return (1 - x).sum()



# Different summary options available for pairwise feature vecs
SUM_OPS = {
    # 'len'    : len,
    'invsum': invsum,
    # 'csum'   : csum,
    'sum': np.sum,
    'mean': np.mean,
    'std': np.std,
    'med': np.median,
}


[docs]@ut.reloadable_class
class AnnotPairFeatInfo(object):
    """
    Information class about feature dimensions of PairwiseMatch.

    Notes:
        Can be used to compute marginal importances over groups of features
        used in the pairwise one-vs-one scoring algorithm

        Can be used to construct an appropriate cfgdict for a new
        PairwiseMatch.

    CommandLine:
        python -m vtool.matching AnnotPairFeatInfo

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> from vtool.matching import *  # NOQA
        >>> import vtool as vt
        >>> match = demodata_match({})
        >>> match.add_global_measures(['time', 'gps'])
        >>> index = pd.MultiIndex.from_tuples([(1, 2)], names=('aid1', 'aid2'))
        >>> # Feat info without bins
        >>> feat = match.make_feature_vector()
        >>> X = pd.DataFrame(feat, index=index)
        >>> print(X.keys())
        >>> featinfo = AnnotPairFeatInfo(X)
        >>> pairfeat_cfg, global_keys = featinfo.make_pairfeat_cfg()
        >>> print('pairfeat_cfg = %r' % (pairfeat_cfg,))
        >>> print('global_keys = %r' % (global_keys,))
        >>> assert 'delta' not in global_keys
        >>> assert 'max' not in global_keys
        >>> ut.cprint(featinfo.get_infostr(), 'blue')
        >>> # Feat info with bins
        >>> feat = match.make_feature_vector(indices=0, bins=[.7, .8], bin_key='ratio')
        >>> X = pd.DataFrame(feat, index=index)
        >>> print(X.keys())
        >>> featinfo = AnnotPairFeatInfo(X)
        >>> pairfeat_cfg, global_keys = featinfo.make_pairfeat_cfg()
        >>> print('pairfeat_cfg = %s' % (ut.repr4(pairfeat_cfg),))
        >>> print('global_keys = %r' % (global_keys,))
        >>> ut.cprint(featinfo.get_infostr(), 'blue')
    """

    def __init__(featinfo, columns=None, importances=None):
        featinfo.importances = importances
        if columns is not None:
            if hasattr(columns, 'columns'):
                featinfo.columns = columns.columns
            else:
                featinfo.columns = columns
        else:
            featinfo.columns = list(importances.keys())
        if importances is not None:
            assert isinstance(importances, dict), 'must be a dict'
        featinfo._summary_keys = sorted(SUM_OPS.keys()) + ['len']

[docs]    def make_pairfeat_cfg(featinfo):
        criteria = [('measure_type', '==', 'local')]
        indices = sorted(
            map(int, set(map(featinfo.local_rank, featinfo.select_columns(criteria))))
        )
        sorters = sorted(
            set(map(featinfo.local_sorter, featinfo.select_columns(criteria)))
        )

        criteria = [('measure_type', '==', 'global')]
        global_measures = sorted(
            set(map(featinfo.global_measure, featinfo.select_columns(criteria)))
        )

        global_keys = []
        for key in global_measures:
            parts = key.split('_')
            offset = parts[0] in {'max', 'min', 'delta'}
            global_keys.append(parts[offset])
        global_keys = sorted(set(global_keys))
        if 'speed' in global_keys:
            global_keys.remove('speed')  # hack

        summary_cols = featinfo.select_columns([('measure_type', '==', 'summary')])
        summary_ops = sorted(set(map(featinfo.summary_op, summary_cols)))
        summary_measures = sorted(set(map(featinfo.summary_measure, summary_cols)))
        summary_binvals = sorted(set(map(featinfo.summary_binval, summary_cols)))
        summary_binvals = ut.filter_Nones(summary_binvals)
        summary_binkeys = sorted(set(map(featinfo.summary_binkey, summary_cols)))
        summary_binkeys = ut.filter_Nones(summary_binkeys)
        if 'matches' in summary_measures:
            summary_measures.remove('matches')

        if len(summary_binkeys) == 0:
            bin_key = None
        else:
            assert len(summary_binkeys) == 1
            bin_key = summary_binkeys[0]

        pairfeat_cfg = {
            'summary_ops': summary_ops,
            'local_keys': summary_measures,
            'sorters': sorters,
            'indices': indices,
            'bins': ut.lmap(float, summary_binvals),
            'bin_key': bin_key,
        }
        return pairfeat_cfg, global_keys


[docs]    def select_columns(featinfo, criteria, op='and'):
        """
        Args:
            criteria (list): list of tokens denoting selection constraints
               can be one of:
               measure_type global_measure, local_sorter, local_rank,
               local_measure, summary_measure, summary_op, summary_bin,
               summary_binval, summary_binkey,

        Ignore:
            >>> featinfo.select_columns([
            >>>     ('measure_type', '==', 'local'),
            >>>     ('local_sorter', 'in', ['weighted_ratio_score', 'lnbnn_norm_dist']),
            >>> ], op='and')
        """
        if op == 'and':
            cols = set(featinfo.columns)
            update = cols.intersection_update
        elif op == 'or':
            cols = set([])
            update = cols.update
        else:
            raise Exception(op)
        for group_id, op, value in criteria:
            found = featinfo.find(group_id, op, value)
            update(found)
        return cols


[docs]    def find(featinfo, group_id, op, value, hack=False):
        """
        groupid options:
           measure_type global_measure, local_sorter, local_rank,
           local_measure, summary_measure, summary_op, summary_bin,
           summary_binval, summary_binkey,

        Ignore:
            group_id = 'summary_op'
            op = '=='
            value = 'len'
        """
        import six

        if isinstance(op, six.text_type):
            opdict = ut.get_comparison_operators()
            op = opdict.get(op)
        grouper = getattr(featinfo, group_id)
        found = []
        for col in featinfo.columns:
            value1 = grouper(col)
            if value1 is None:
                # TODO: turn hack off and ensure that doesn't break anything
                if hack:
                    # Only filter out/in comparable things
                    # why? Is this just a hack? I forgot why I wrote this.
                    found.append(col)
            else:
                try:
                    if value1 is not None:
                        if isinstance(value, int):
                            value1 = int(value1)
                        elif isinstance(value, float):
                            value1 = float(value1)
                        elif isinstance(value, list):
                            if len(value) > 0 and isinstance(value[0], int):
                                value1 = int(value1)
                    if op(value1, value):
                        found.append(col)
                except Exception:
                    pass
        return found


[docs]    def group_importance(featinfo, item):
        name, keys = item
        num = len(keys)
        weight = sum(ut.take(featinfo.importances, keys))
        ave_w = weight / num
        tup = ave_w, weight, num
        # return tup
        df = pd.DataFrame([tup], columns=['ave_w', 'weight', 'num'], index=[name])
        return df


[docs]    def print_margins(featinfo, group_id, ignore_trivial=True):
        columns = featinfo.columns
        if isinstance(group_id, list):
            cols = featinfo.select_columns(criteria=group_id)
            _keys = [(c, [c]) for c in cols]
            try:
                _weights = pd.concat(ut.lmap(featinfo.group_importance, _keys))
            except ValueError:
                _weights = []
                pass
            nice = str(group_id)
        else:
            grouper = getattr(featinfo, group_id)
            _keys = ut.group_items(columns, ut.lmap(grouper, columns))
            _weights = pd.concat(ut.lmap(featinfo.group_importance, _keys.items()))
            nice = ut.get_funcname(grouper).replace('_', ' ')
            nice = ut.pluralize(nice)
        try:
            _weights = _weights.iloc[_weights['ave_w'].argsort()[::-1]]
        except Exception:
            pass
        if not ignore_trivial or len(_weights) > 1:
            ut.cprint('\nMarginal importance of ' + nice, 'white')
            print(_weights)


[docs]    def group_counts(featinfo, item):
        name, keys = item
        num = len(keys)
        tup = (num,)
        # return tup
        df = pd.DataFrame([tup], columns=['num'], index=[name])
        return df


[docs]    def print_counts(featinfo, group_id):
        columns = featinfo.columns
        grouper = getattr(featinfo, group_id)
        _keys = ut.group_items(columns, ut.lmap(grouper, columns))
        _weights = pd.concat(ut.lmap(featinfo.group_counts, _keys.items()))
        _weights = _weights.iloc[_weights['num'].argsort()[::-1]]
        nice = ut.get_funcname(grouper).replace('_', ' ')
        nice = ut.pluralize(nice)
        print('\nCounts of ' + nice)
        print(_weights)


[docs]    def feature(featinfo, key):
        return key


[docs]    def measure(featinfo, key):
        parsed = parse.parse('{type}({measure})', key)
        if parsed is None:
            parsed = parse.parse('{type}({measure}[{bin}])', key)
        if parsed is not None:
            return parsed['measure']


[docs]    def global_measure(featinfo, key):
        parsed = parse.parse('global({measure})', key)
        if parsed is not None:
            return parsed['measure']


    loc_fmt = 'loc[{sorter},{rank}]({measure})'

[docs]    def local_measure(featinfo, key):
        parsed = parse.parse(featinfo.loc_fmt, key)
        if parsed is not None:
            return parsed['measure']


[docs]    def local_sorter(featinfo, key):
        parsed = parse.parse(featinfo.loc_fmt, key)
        if parsed is not None:
            return parsed['sorter']


[docs]    def local_rank(featinfo, key):
        parsed = parse.parse(featinfo.loc_fmt, key)
        if parsed is not None:
            return parsed['rank']


    sum_fmt = '{op}({measure})'
    binsum_fmt = '{op}({measure}[{bin_key}<{binval}])'

[docs]    def summary_measure(featinfo, key):
        parsed = parse.parse(featinfo.binsum_fmt, key)
        if parsed is None:
            parsed = parse.parse(featinfo.sum_fmt, key)
        if parsed is not None:
            if parsed['op'] in featinfo._summary_keys:
                return parsed['measure']


[docs]    def summary_op(featinfo, key):
        parsed = parse.parse(featinfo.binsum_fmt, key)
        if parsed is None:
            parsed = parse.parse(featinfo.sum_fmt, key)
        if parsed is not None:
            if parsed['op'] in featinfo._summary_keys:
                return parsed['op']


    # def summary_bin(featinfo, key):
    #     parsed = parse.parse(featinfo.binsum_fmt, key)
    #     if parsed is not None:
    #         return parsed['bin_key'] + '<' + parsed['binval']

[docs]    def summary_binkey(featinfo, key):
        parsed = parse.parse(featinfo.binsum_fmt, key)
        if parsed is not None:
            return parsed['bin_key']


[docs]    def summary_binval(featinfo, key):
        parsed = parse.parse(featinfo.binsum_fmt, key)
        if parsed is not None:
            return parsed['binval']


[docs]    def dimkey_grammar(featinfo):
        """
        CommandLine:
            python -m vtool.matching AnnotPairFeatInfo.dimkey_grammar

        Example:
            >>> # xdoctest: +REQUIRES(module:pyhesaff)
            >>> from vtool.matching import *  # NOQA
            >>> import vtool as vt
            >>> match = demodata_match({})
            >>> match.add_global_measures(['view', 'qual', 'gps', 'time'])
            >>> index = pd.MultiIndex.from_tuples([(1, 2)], names=('aid1', 'aid2'))
            >>> # Feat info without bins
            >>> feat = match.make_feature_vector()
            >>> X = pd.DataFrame(feat, index=index)
            >>> featinfo = AnnotPairFeatInfo(X)
            >>> feat_grammar = featinfo.dimkey_grammar()
            >>> for key in X.keys():
            >>>     print(key)
            >>>     print(feat_grammar.parseString(key))
        """
        # https://stackoverflow.com/questions/18706631/pyparsing-get-token-location-in-results-name
        # Here is a start of a grammer if we need to get serious
        import pyparsing as pp

        # locator = pp.Empty().setParseAction(lambda s, l, t: l)
        # with feature dimension name encoding
        # _summary_keys = ['sum', 'mean', 'med', 'std', 'len']
        _summary_keys = featinfo._summary_keys
        S = pp.Suppress

        class Nestings(object):
            """allows for a bit of syntactic sugar"""

            def __call__(self, x):
                return pp.Suppress('(') + x + pp.Suppress(')')

            def __getitem__(self, x):
                return pp.Suppress('[') + x + pp.Suppress(']')

        brak = paren = Nestings()
        unary_id = pp.Regex('[12]')
        unary_id = (unary_id)('unary_id')
        # takes care of non-greedy matching of underscores
        # http://stackoverflow.com/questions/1905278/keyword-matching-in-
        unary_measure = pp.Combine(
            pp.Word(pp.alphanums) + pp.ZeroOrMore('_' + ~unary_id + pp.Word(pp.alphanums))
        )
        unary_sub = brak[pp.Word(pp.nums)]
        global_unary = unary_measure + S('_') + unary_id + pp.ZeroOrMore(unary_sub)
        global_unary = (global_unary)('global_unary')

        global_relation = pp.Word(pp.alphas + '_')
        global_relation = (global_relation)('global_relation')

        global_measure = global_unary | global_relation
        global_feature = ('global' + paren(global_measure))('global_feature')
        # Local
        local_measure = pp.Word(pp.alphas + '_')
        local_sorter = pp.Word(pp.alphas + '_')
        local_rank = pp.Word(pp.nums)
        local_rank = (local_rank)('local_rank')
        local_sorter = (local_sorter)('local_sorter')
        local_measure = (local_measure)('local_measure')
        local_feature = (
            'loc' + brak[local_sorter + S(',') + local_rank] + paren(local_measure)
        )('local_feature')
        # Summary
        summary_measure = pp.Word(pp.alphas + '_')('summary_measure')
        summary_binkey = pp.Word(pp.alphas + '_')('summary_binkey')
        summary_binval = pp.Word(pp.nums + '.')('summary_binval')

        summary_bin = brak[summary_binkey + '<' + summary_binval]('summary_bin')
        summary_op = pp.Or(_summary_keys)('summary_op')

        summary_feature = (
            summary_op + paren(summary_measure + pp.Optional(summary_bin))
        )('summary_feature')
        feat_grammar = local_feature | global_feature | summary_feature
        if False:
            z = global_feature.parseString('global(qual_1)')
            z = feat_grammar.parseString('global(min_qual)')
            z = feat_grammar.parseString('loc[ratio,1](norm_dist)')
            z = feat_grammar.parseString('mean(dist[ratio<1])')
            z
        return feat_grammar


[docs]    def measure_type(featinfo, key):
        if key.startswith('global'):
            return 'global'
        if key.startswith('loc'):
            return 'local'
        if any(key.startswith(p) for p in featinfo._summary_keys):
            # if '[b' in key:  # ]
            #     return 'binned_summary'
            # else:
            return 'summary'


[docs]    def get_infostr(featinfo):
        """
        Summarizes the types (global, local, summary) of features in X based on
        standardized dimension names.
        """
        grouped_keys = ub.ddict(list)
        for key in featinfo.columns:
            type_ = featinfo.measure_type(key)
            grouped_keys[type_].append(key)

        info_items = ub.odict(
            [
                (
                    'global_measures',
                    ut.lmap(featinfo.global_measure, grouped_keys['global']),
                ),
                ('local_sorters', set(map(featinfo.local_sorter, grouped_keys['local']))),
                ('local_ranks', set(map(featinfo.local_rank, grouped_keys['local']))),
                (
                    'local_measures',
                    set(map(featinfo.local_measure, grouped_keys['local'])),
                ),
                (
                    'summary_measures',
                    set(map(featinfo.summary_measure, grouped_keys['summary'])),
                ),
                ('summary_ops', set(map(featinfo.summary_op, grouped_keys['summary']))),
                # ('summary_bins', set(map(featinfo.summary_bin,
                #                          grouped_keys['summary']))),
                (
                    'summary_binvals',
                    set(map(featinfo.summary_binval, grouped_keys['summary'])),
                ),
                (
                    'summary_binkeys',
                    set(map(featinfo.summary_binkey, grouped_keys['summary'])),
                ),
            ]
        )

        import textwrap

        def _wrap(list_):
            unwrapped = ', '.join(sorted(list_))
            indent = ' ' * 4
            lines_ = textwrap.wrap(unwrapped, width=80 - len(indent))
            lines = ['    ' + line for line in lines_]
            return lines

        lines = []
        lines.append('Feature Dimensions: %d' % (len(featinfo.columns)))
        for item in info_items.items():
            key, list_ = item
            list_ = {a for a in list_ if a is not None}
            if len(list_):
                title = key.replace('_', ' ').title()
                if key.endswith('_measures'):
                    groupid = key.replace('_measures', '')
                    num = len(grouped_keys[groupid])
                    title = title + ' (%d)' % (num,)
                lines.append(title + ':')
                if key == 'summary_measures':
                    other = info_items['local_measures']
                    if other.issubset(list_) and len(other) > 0:
                        remain = list_ - other
                        lines.extend(_wrap(['<same as local_measures>'] + list(remain)))
                    else:
                        lines.extend(_wrap(list_))
                else:
                    lines.extend(_wrap(list_))

        infostr = '\n'.join(lines)
        return infostr


        # print(infostr)


[docs]def testdata_annot_metadata(rchip_fpath, cfgdict={}):
    metadata = ut.LazyDict({'rchip_fpath': rchip_fpath})
    ensure_metadata_feats(metadata, '', cfgdict)
    return metadata



[docs]def ensure_metadata_vsone(annot1, annot2, cfgdict={}):
    ensure_metadata_feats(annot1, cfgdict=cfgdict)
    ensure_metadata_feats(annot2, cfgdict=cfgdict)

    (symmetric,) = PairwiseMatch._take_params(cfgdict, ['symmetric'])

    ensure_metadata_flann(annot1, cfgdict=cfgdict)

    if symmetric:
        ensure_metadata_flann(annot2, cfgdict=cfgdict)
    ensure_metadata_dlen_sqrd(annot2)
    pass



[docs]def ensure_metadata_normxy(annot, cfgdict={}):
    import vtool as vt

    if 'norm_xys' not in annot:

        def eval_normxy():
            xys = vt.get_xys(annot['kpts'])
            chip_wh = np.array(annot['chip_size'])[:, None]
            return xys / chip_wh

        annot.set_lazy_func('norm_xys', eval_normxy)



[docs]def ensure_metadata_feats(annot, cfgdict={}):
    r"""
    Adds feature evaluation keys to a lazy dictionary

    Args:
        annot (utool.LazyDict):
        suffix (str): (default = '')
        cfgdict (dict): (default = {})

    CommandLine:
        python -m vtool.matching --exec-ensure_metadata_feats

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> from vtool.matching import *  # NOQA
        >>> rchip_fpath = ut.grab_test_imgpath('easy1.png')
        >>> annot = ut.LazyDict({'rchip_fpath': rchip_fpath})
        >>> cfgdict = {}
        >>> ensure_metadata_feats(annot, cfgdict)
        >>> assert len(annot._stored_results) == 1
        >>> annot['kpts']
        >>> assert len(annot._stored_results) >= 4
        >>> annot['vecs']
        >>> assert len(annot._stored_results) >= 5
    """
    import vtool as vt

    rchip_key = 'rchip'
    nchip_key = 'nchip'
    _feats_key = '_feats'
    kpts_key = 'kpts'
    vecs_key = 'vecs'
    rchip_fpath_key = 'rchip_fpath'

    if rchip_key not in annot:

        def eval_rchip():
            rchip_fpath = annot[rchip_fpath_key]
            return vt.imread(rchip_fpath)

        annot.set_lazy_func(rchip_key, eval_rchip)

    if nchip_key not in annot:

        def eval_normchip():
            print('EVAL NORMCHIP')
            # Hack in normalization (hack because rchip might already
            # be normalized)
            filter_list = []
            config = {
                pi.varname: (cfgdict[pi.varname] if pi.varname in cfgdict else pi.default)
                for pi in NORM_CHIP_CONFIG
            }
            # new way
            if config['histeq']:
                filter_list.append(('histeq', {}))
            if config['medianblur']:
                filter_list.append(
                    (
                        'medianblur',
                        {
                            'noise_thresh': config['medianblur_thresh'],
                            'ksize1': config['medianblur_ksize1'],
                            'ksize2': config['medianblur_ksize2'],
                        },
                    )
                )
            if config['adapteq']:
                ksize = config['adapteq_ksize']
                filter_list.append(
                    (
                        'adapteq',
                        {
                            'tileGridSize': (ksize, ksize),
                            'clipLimit': config['adapteq_limit'],
                        },
                    )
                )
            rchip = annot[rchip_key]
            if filter_list:
                from vtool import image_filters

                ipreproc = image_filters.IntensityPreproc()
                nchip = ipreproc.preprocess(rchip, filter_list)
            else:
                nchip = rchip
            return nchip

        annot.set_lazy_func(nchip_key, eval_normchip)

    if kpts_key not in annot or vecs_key not in annot:

        def eval_feats():
            rchip = annot[nchip_key]
            feat_cfgkeys = [pi.varname for pi in VSONE_FEAT_CONFIG]
            feat_cfgdict = {key: cfgdict[key] for key in feat_cfgkeys if key in cfgdict}
            _feats = vt.extract_features(rchip, **feat_cfgdict)
            return _feats

        def eval_kpts():
            _feats = annot[_feats_key]
            kpts = _feats[0]
            return kpts

        def eval_vecs():
            _feats = annot[_feats_key]
            vecs = _feats[1]
            return vecs

        annot.set_lazy_func(_feats_key, eval_feats)
        annot.set_lazy_func(kpts_key, eval_kpts)
        annot.set_lazy_func(vecs_key, eval_vecs)
    return annot



[docs]def ensure_metadata_dlen_sqrd(annot):
    if 'dlen_sqrd' not in annot:

        def eval_dlen_sqrd(annot):
            rchip = annot['rchip']
            dlen_sqrd = rchip.shape[0] ** 2 + rchip.shape[1] ** 2
            return dlen_sqrd

        annot.set_lazy_func('dlen_sqrd', lambda: eval_dlen_sqrd(annot))
    return annot



[docs]def ensure_metadata_flann(annot, cfgdict):
    """setup lazy flann evaluation"""
    import vtool as vt

    flann_params = {'algorithm': 'kdtree', 'trees': 8}

    if 'flann' not in annot:

        def eval_flann():
            vecs = annot['vecs']
            if len(vecs) == 0:
                _flann = None
            else:
                _flann = vt.flann_cache(vecs, flann_params=flann_params, verbose=False)
            return _flann

        annot.set_lazy_func('flann', eval_flann)
    return annot



[docs]def empty_neighbors(num_vecs=0, K=0):
    shape = (num_vecs, K)
    fx2_to_fx1 = np.empty(shape, dtype=np.int32)
    _fx2_to_dist_sqrd = np.empty(shape, dtype=np.float64)
    return fx2_to_fx1, _fx2_to_dist_sqrd



# maximum SIFT matching distance based using uint8 trick from hesaff
PSEUDO_MAX_VEC_COMPONENT = 512
PSEUDO_MAX_DIST_SQRD = 2 * (PSEUDO_MAX_VEC_COMPONENT ** 2)
PSEUDO_MAX_DIST = np.sqrt(2) * (PSEUDO_MAX_VEC_COMPONENT)


[docs]def empty_assign():
    fm = np.empty((0, 2), dtype=np.int32)
    match_dist = np.array([])
    norm_dist = np.array([])
    fx1_norm = np.array([], dtype=np.int32)
    fx2_norm = np.array([], dtype=np.int32)
    return fm, match_dist, norm_dist, fx1_norm, fx2_norm



[docs]def symmetric_correspondence(annot1, annot2, K, Knorm, checks, allow_shrink=True):
    """
    Find symmetric feature corresopndences
    """
    if allow_shrink:
        # Reduce K to allow some correspondences to be established
        n_have = min(len(annot1['vecs']), len(annot2['vecs']))
        if n_have < 2:
            return empty_assign()
        elif n_have < K + Knorm:
            K, Knorm = n_have - 1, 1

    num_neighbors = K + Knorm

    fx1_to_fx2, fx1_to_dist = normalized_nearest_neighbors(
        annot2['flann'], annot1['vecs'], num_neighbors, checks
    )

    fx2_to_fx1, fx2_to_dist = normalized_nearest_neighbors(
        annot1['flann'], annot2['vecs'], num_neighbors, checks
    )

    # fx2_to_flags = flag_symmetric_matches(fx2_to_fx1, fx1_to_fx2, K)

    assigntup2 = assign_symmetric_matches(
        fx2_to_fx1, fx2_to_dist, fx1_to_fx2, fx1_to_dist, K, Knorm
    )

    (fm, match_dist, fx1_norm, norm_dist1, fx2_norm, norm_dist2) = assigntup2
    norm_dist = np.minimum(norm_dist1, norm_dist2)

    return fm, match_dist, norm_dist, fx1_norm, fx2_norm



[docs]def asymmetric_correspondence(annot1, annot2, K, Knorm, checks, allow_shrink=True):
    """
    Find symmetric feature corresopndences
    """
    if allow_shrink:
        # Reduce K to allow some correspondences to be established
        n_have = len(annot1['vecs'])
        if n_have < 2:
            return empty_assign()
        elif n_have < K + Knorm:
            K, Knorm = n_have - 1, 1

    num_neighbors = K + Knorm

    fx2_to_fx1, fx2_to_dist = normalized_nearest_neighbors(
        annot1['flann'], annot2['vecs'], num_neighbors, checks
    )
    fx2_to_flags = np.ones((len(fx2_to_fx1), K), dtype=np.bool_)
    # Assign correspondences
    assigntup = assign_unconstrained_matches(
        fx2_to_fx1, fx2_to_dist, K, Knorm, fx2_to_flags
    )
    fm, match_dist, fx1_norm, norm_dist = assigntup
    fx2_norm = None

    return fm, match_dist, norm_dist, fx1_norm, fx2_norm



[docs]def normalized_nearest_neighbors(flann1, vecs2, K, checks=800):
    """
    Computes matches from vecs2 to flann1.

    uses flann index to return nearest neighbors with distances normalized
    between 0 and 1 using sifts uint8 trick
    """
    import vtool as vt

    if K == 0:
        (fx2_to_fx1, _fx2_to_dist_sqrd) = empty_neighbors(len(vecs2), 0)
    elif len(vecs2) == 0:
        (fx2_to_fx1, _fx2_to_dist_sqrd) = empty_neighbors(0, K)
    elif flann1 is None:
        (fx2_to_fx1, _fx2_to_dist_sqrd) = empty_neighbors(0, 0)
    elif K > flann1.get_indexed_shape()[0]:
        # Corner case, may be better to throw an assertion error
        raise MatchingError('not enough database features')
        # (fx2_to_fx1, _fx2_to_dist_sqrd) = empty_neighbors(len(vecs2), 0)
    else:
        fx2_to_fx1, _fx2_to_dist_sqrd = flann1.nn_index(
            vecs2, num_neighbors=K, checks=checks
        )
    _fx2_to_dist = np.sqrt(_fx2_to_dist_sqrd.astype(np.float64))
    # normalized SIFT dist
    fx2_to_dist = np.divide(_fx2_to_dist, PSEUDO_MAX_DIST)
    fx2_to_fx1 = vt.atleast_nd(fx2_to_fx1, 2)
    fx2_to_dist = vt.atleast_nd(fx2_to_dist, 2)
    return fx2_to_fx1, fx2_to_dist



[docs]def assign_symmetric_matches(
    fx2_to_fx1, fx2_to_dist, fx1_to_fx2, fx1_to_dist, K, Knorm=None
):
    r"""
    Ignore:
        >>> import vtool as vt
        >>> from vtool.matching import *
        >>> K = 2
        >>> Knorm = 1
        >>> feat1 = np.random.rand(5, 3)
        >>> feat2 = np.random.rand(7, 3)
        >>>
        >>> # Assign distances
        >>> distmat = vt.L2(feat1[:, None], feat2[None, :])
        >>>
        >>> # Find nearest K
        >>> fx1_to_fx2 = distmat.argsort()[:, 0:K + Knorm]
        >>> fx2_to_fx1 = distmat.T.argsort()[:, 0:K + Knorm]
        >>> # and order their distances
        >>> fx1_to_dist = np.array([distmat[i].take(col) for i, col in enumerate(fx1_to_fx2)])
        >>> fx2_to_dist = np.array([distmat.T[j].take(row) for j, row in enumerate(fx2_to_fx1)])
        >>>
        >>> # flat_matx1 = fx1_to_fx2 + np.arange(distmat.shape[0])[:, None] * distmat.shape[1]
        >>> # fx1_to_dist = distmat.take(flat_matx1).reshape(fx1_to_fx2.shape)
        >>>
        >>> fx21 = pd.DataFrame(fx2_to_fx1)
        >>> fx21.columns.name = 'K'
        >>> fx21.index.name = 'fx1'
        >>>
        >>> fx12 = pd.DataFrame(fx1_to_fx2)
        >>> fx12.columns.name = 'K'
        >>> fx12.index.name = 'fx2'
        >>>
        >>> fx12 = fx12.T[0:K].T.astype(np.float)
        >>> fx21 = fx21.T[0:K].T.astype(np.float)
        >>>
        >>> fx12.values[~fx1_to_flags] = np.nan
        >>> fx21.values[~fx2_to_flags] = np.nan
        >>>
        >>> print('fx12.values =\n%r' % (fx12,))
        >>> print('fm_ =\n%r' % (fm_,))
        >>>
        >>> print('fx21.values =\n%r' % (fx21,))
        >>> print('fm =\n%r' % (fm,))
        >>>
        >>> unflat_match_idx2 = -np.ones(fx2_to_fx1.shape)
        >>> unflat_match_idx2.ravel()[flat_match_idx2] = flat_match_idx2
        >>> inv_lookup21 = unflat_match_idx2.T[0:K].T
        >>>
        >>> for fx2 in zip(fx12.values[fx1_to_flags]:
        >>>
        >>> for fx1, fx2 in zip(match_fx1_, match_fx2_):
        >>>     cx = np.where(fx2_to_fx1[fx2][0:K] == fx1)[0][0]
        >>>     inv_idx = inv_lookup21[fx2][cx]
        >>>     print('inv_idx = %r' % (inv_idx,))
    """
    # Infer the valid internal query feature indexes and ranks
    if Knorm is None:
        basic_norm_rank = -1
    else:
        basic_norm_rank = K + Knorm - 1

    index_dtype = fx2_to_fx1.dtype

    fx2_to_flags = flag_symmetric_matches(fx2_to_fx1, fx1_to_fx2, K)
    flat_validx2 = np.flatnonzero(fx2_to_flags)
    match_fx2 = np.floor_divide(flat_validx2, K, dtype=index_dtype)
    match_rank2 = np.mod(flat_validx2, K, dtype=index_dtype)
    flat_match_idx2 = np.ravel_multi_index(
        (match_fx2, match_rank2), dims=fx2_to_fx1.shape
    )
    match_fx1 = fx2_to_fx1.take(flat_match_idx2)
    match_dist1 = fx2_to_dist.take(flat_match_idx2)

    # assert np.all(match_dist1 == fx2_to_dist[:, 0:K][fx2_to_flags])

    fm = np.vstack((match_fx1, match_fx2)).T

    # TODO: for each position in fm need to find corresponding position in fm_

    # Currently just use the last one as a normalizer
    norm_rank = np.array([basic_norm_rank] * len(match_fx2), dtype=match_fx2.dtype)
    # norm_rank = basic_norm_rank
    flat_norm_idx1 = np.ravel_multi_index((match_fx2, norm_rank), dims=fx2_to_fx1.shape)
    norm_fx1 = fx2_to_fx1.take(flat_norm_idx1)
    norm_dist1 = fx2_to_dist.take(flat_norm_idx1)
    norm_fx1 = fx2_to_fx1[match_fx2, norm_rank]
    norm_dist1 = fx2_to_dist[match_fx2, norm_rank]

    # ---------
    # REVERSE DIRECTION
    fx1_to_flags = flag_symmetric_matches(fx1_to_fx2, fx2_to_fx1, K)
    flat_validx1 = np.flatnonzero(fx1_to_flags)
    match_fx1_ = np.floor_divide(flat_validx1, K, dtype=index_dtype)
    match_rank1 = np.mod(flat_validx1, K, dtype=index_dtype)
    flat_match_idx1 = np.ravel_multi_index(
        (match_fx1_, match_rank1), dims=fx1_to_fx2.shape
    )
    match_fx2_ = fx1_to_fx2.take(flat_match_idx1)
    # match_dist2_ = fx1_to_dist.take(flat_match_idx1)
    fm_ = np.vstack((match_fx1_, match_fx2_)).T

    flat_norm_idx2_ = np.ravel_multi_index((match_fx1_, norm_rank), dims=fx1_to_fx2.shape)
    norm_fx2_ = fx1_to_fx2.take(flat_norm_idx2_)
    norm_dist2_ = fx1_to_dist.take(flat_norm_idx2_)

    # ---------
    # Align matches with the reverse direction

    # Do this by enforcing a constant sorting. No lookup necessary
    sortx = np.lexsort(fm.T)
    sortx_ = np.lexsort(fm_.T)
    # fm2_ = fm_.take(sortx_, axis=0)
    # assert np.all(fm2 == fm2_)

    a_fm = fm.take(sortx, axis=0)

    a_match_dist = match_dist1[sortx]
    # assert np.all(match_dist1[sortx] == match_dist2_[sortx_])

    a_norm_fx1 = norm_fx1[sortx]
    a_norm_dist1 = norm_dist1[sortx]

    a_norm_fx2_ = norm_fx2_[sortx_]
    a_norm_dist2_ = norm_dist2_[sortx_]

    np.minimum(a_norm_dist2_, a_norm_dist1)

    assigntup = (a_fm, a_match_dist, a_norm_fx1, a_norm_dist1, a_norm_fx2_, a_norm_dist2_)
    return assigntup



[docs]def assign_unconstrained_matches(
    fx2_to_fx1, fx2_to_dist, K, Knorm=None, fx2_to_flags=None
):
    """
    assigns vsone matches using results of nearest neighbors.

    Ignore:
        fx2_to_dist = np.arange(fx2_to_fx1.size).reshape(fx2_to_fx1.shape)

    CommandLine:
        python -m vtool.matching --test-assign_unconstrained_matches --show
        python -m vtool.matching assign_unconstrained_matches:0
        python -m vtool.matching assign_unconstrained_matches:1

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.matching import *  # NOQA
        >>> fx2_to_fx1, fx2_to_dist = empty_neighbors(0, 0)
        >>> K = 1
        >>> Knorm = 1
        >>> fx2_to_flags = None
        >>> assigntup = assign_unconstrained_matches(fx2_to_fx1, fx2_to_dist, K,
        >>>                                          Knorm, fx2_to_flags)
        >>> fm, match_dist, norm_fx1, norm_dist = assigntup
        >>> result = ub.repr2(assigntup, precision=3, nobr=True, with_dtype=True)
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.matching import *  # NOQA
        >>> fx2_to_fx1 = np.array([[ 77,   971, 22],
        >>>                        [116,   120, 34],
        >>>                        [122,   128, 99],
        >>>                        [1075,  692, 102],
        >>>                        [ 530,   45, 120],
        >>>                        [  45,  530, 77]], dtype=np.int32)
        >>> fx2_to_dist = np.array([[ 0.059,  0.238, .3],
        >>>                         [ 0.021,  0.240, .4],
        >>>                         [ 0.039,  0.247, .5],
        >>>                         [ 0.149,  0.151, .6],
        >>>                         [ 0.226,  0.244, .7],
        >>>                         [ 0.215,  0.236, .8]], dtype=np.float32)
        >>> K = 1
        >>> Knorm = 1
        >>> fx2_to_flags = np.array([[1, 1], [0, 1], [1, 1], [0, 1], [1, 1], [1, 1]])
        >>> fx2_to_flags = fx2_to_flags[:, 0:K]
        >>> assigntup = assign_unconstrained_matches(fx2_to_fx1, fx2_to_dist, K,
        >>>                                          Knorm, fx2_to_flags)
        >>> fm, match_dist, norm_fx1, norm_dist = assigntup
        >>> result = ub.repr2(assigntup, precision=3, nobr=True, with_dtype=True)
        >>> print(result)
        >>> assert len(fm.shape) == 2 and fm.shape[1] == 2
        >>> assert ub.allsame(list(map(len, assigntup)))
    """
    # Infer the valid internal query feature indexes and ranks
    index_dtype = fx2_to_fx1.dtype

    if fx2_to_flags is None:
        # make everything valid
        flat_validx = np.arange(len(fx2_to_fx1) * K, dtype=index_dtype)
    else:
        # fx2_to_flags = np.ones((len(fx2_to_fx1), K), dtype=np.bool_)
        flat_validx = np.flatnonzero(fx2_to_flags)

    match_fx2 = np.floor_divide(flat_validx, K, dtype=index_dtype)
    match_rank = np.mod(flat_validx, K, dtype=index_dtype)

    flat_match_idx = np.ravel_multi_index((match_fx2, match_rank), dims=fx2_to_fx1.shape)
    match_fx1 = fx2_to_fx1.take(flat_match_idx)
    match_dist = fx2_to_dist.take(flat_match_idx)

    fm = np.vstack((match_fx1, match_fx2)).T

    if Knorm is None:
        basic_norm_rank = -1
    else:
        basic_norm_rank = K + Knorm - 1

    # Currently just use the last one as a normalizer
    norm_rank = np.array([basic_norm_rank] * len(match_fx2), dtype=match_fx2.dtype)
    flat_norm_idx = np.ravel_multi_index((match_fx2, norm_rank), dims=fx2_to_fx1.shape)
    norm_fx1 = fx2_to_fx1.take(flat_norm_idx)
    norm_dist = fx2_to_dist.take(flat_norm_idx)
    norm_fx1 = fx2_to_fx1[match_fx2, norm_rank]
    norm_dist = fx2_to_dist[match_fx2, norm_rank]

    assigntup = AssignTup(fm, match_dist, norm_fx1, norm_dist)
    return assigntup



[docs]def flag_sym_slow(fx1_to_fx2, fx2_to_fx1, K):
    """
    Returns flags indicating if the matches in fx1_to_fx2 are reciprocal
    with the matches in fx2_to_fx1.

    Much slower version of flag_symmetric_matches, but more clear
    """
    fx1_to_flags = []
    for fx1 in range(len(fx1_to_fx2)):
        # Find img2 features in fx1's top K
        fx2_m = fx1_to_fx2[fx1, :K]
        # Find img2 features that have fx1 in their top K
        reverse_m = fx2_to_fx1[fx2_m, :K]
        is_recip = (reverse_m == fx1).sum(axis=1).astype(np.bool_)
        fx1_to_flags.append(is_recip)
    fx1_to_flags = np.array(fx1_to_flags)
    return fx1_to_flags



[docs]def flag_symmetric_matches(fx2_to_fx1, fx1_to_fx2, K=2):
    """
    Returns flags indicating if the matches in fx2_to_fx1 are reciprocal
    with the matches in fx1_to_fx2.

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.matching import *  # NOQA
        >>> K = 2
        >>> fx2_to_fx1 = np.array([[ 0,  1], # 0
        >>>                        [ 1,  4], # 1
        >>>                        [ 3,  4], # 2
        >>>                        [ 2,  3]], dtype=np.int32) # 3
        >>> fx1_to_fx2 = np.array([[ 0, 1], # 0
        >>>                        [ 2, 1], # 1
        >>>                        [ 0, 1], # 2
        >>>                        [ 3, 1], # 3
        >>>                        [ 0, 1]], dtype=np.int32) # 4
        >>> fx2_to_flagsA = flag_symmetric_matches(fx2_to_fx1, fx1_to_fx2, K)
        >>> fx2_to_flagsB = flag_sym_slow(fx2_to_fx1, fx1_to_fx2, K)
        >>> assert np.all(fx2_to_flagsA == fx2_to_flagsB)
        >>> result = ub.repr2(fx2_to_flagsB)
        >>> print(result)
    """
    match_12 = fx1_to_fx2.T[:K].T
    match_21 = fx2_to_fx1.T[:K].T
    fx2_list = np.arange(len(match_21))
    # Lookup the reciprocal neighbors of each img2 feature.
    matched = match_12[match_21.ravel()]
    # Group the reciprocal matches such that
    # matches[fx2, k, i] is the i-th recip neighbor of the k-th neighbor of fx
    matched = matched.reshape((len(fx2_to_fx1), K, K))
    # If a reciprocal neighbor is itself, then the feature is good
    flags = matched == fx2_list[:, None, None]
    fx2_to_flags = np.any(flags, axis=2)
    return fx2_to_flags



if __name__ == '__main__':
    """
    CommandLine:
        python ~/code/vtool/vtool/matching.py
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.nearest_neighbors

# -*- coding: utf-8 -*-
"""
Wrapper around flann (with caching)

python -c "import vtool, doctest; print(doctest.testmod(vtool.nearest_neighbors))"
"""
from __future__ import absolute_import, division, print_function
from os.path import exists, normpath, join
import utool as ut
import ubelt as ub
import numpy as np
import annoy as ann
from vtool._pyflann_backend import FLANN_CLS, pyflann


[docs]class AnnoyWrapper(object):
    """
    Wrapper for annoy to use the FLANN api
    """

    def __init__(self):
        self.ann = None
        self.params = {
            'trees': 8,
            'checks': 512,
        }

[docs]    def build_index(self, dvecs, **kwargs):
        import annoy

        self.params.update(kwargs)
        self.ann = annoy.AnnoyIndex(f=dvecs.shape[1], metric='euclidean')
        for i, dvec in enumerate(dvecs):
            ann.add_item(i, dvec)
        ann.build(n_trees=self.params['trees'])


[docs]    def nn_index(self, qvecs, num_neighbs, checks=None):
        if checks is None:
            checks = self.params['checks']
        idxs = np.empty((len(qvecs), num_neighbs), dtype=np.int)
        dists = np.empty((len(qvecs), num_neighbs), dtype=np.float)
        for i, qvec in enumerate(qvecs):
            idxs[i], dists[i] = ann.get_nns_by_vector(
                qvec, n=num_neighbs, search_k=checks, include_distances=True
            )
        return idxs, dists




[docs]def test_annoy():
    from vtool import demodata
    import annoy
    import utool

    qvecs = demodata.testdata_dummy_sift(2 * 1000)
    dvecs = demodata.testdata_dummy_sift(100 * 1000)
    dim = dvecs.shape[1]

    checks = 200
    num_neighbs = 10
    num_trees = 8

    trials = 10

    for timer in utool.Timerit(trials, label='build annoy'):
        with timer:
            ann = annoy.AnnoyIndex(dim, metric='euclidean')
            for i, vec in enumerate(dvecs):
                ann.add_item(i, vec)
            ann.build(n_trees=num_trees)

    for timer in utool.Timerit(trials, label='annoy query'):
        with timer:
            for qvec in qvecs:
                ann.get_nns_by_vector(
                    qvec, n=num_neighbs, search_k=checks, include_distances=True
                )

    # ---------------

    for timer in utool.Timerit(trials, label='build flann'):
        with timer:
            flann = FLANN_CLS()
            flann.build_index(
                dvecs, algorithm='kdtree', trees=num_trees, checks=checks, cores=1
            )

    for timer in utool.Timerit(trials, label='flann query'):
        with timer:
            flann.nn_index(qvecs, num_neighbs, checks=checks)

    # ---------------

    for timer in utool.Timerit(trials, label='build annoy wrapper'):
        with timer:
            index = AnnoyWrapper()
            index.build_index(dvecs, trees=num_trees, checks=checks)

    for timer in utool.Timerit(trials, label='query annoy wrapper'):
        with timer:
            index.nn_index(qvecs, num_neighbs, checks=checks)



[docs]def test_cv2_flann():
    """
    Ignore:
        [name for name in dir(cv2) if 'create' in name.lower()]
        [name for name in dir(cv2) if 'stereo' in name.lower()]

        ut.grab_zipped_url('https://priithon.googlecode.com/archive/a6117f5e81ec00abcfb037f0f9da2937bb2ea47f.tar.gz', download_dir='.')
    """
    import cv2
    from vtool import demodata
    import wbia.plottool as pt
    import vtool as vt

    img1 = vt.imread(ut.grab_test_imgpath('easy1.png'))
    img2 = vt.imread(ut.grab_test_imgpath('easy2.png'))

    stereo = cv2.StereoBM_create(numDisparities=16, blockSize=15)
    disparity = stereo.compute(img1, img2)
    pt.imshow(disparity)
    pt.show()

    # cv2.estima

    flow = cv2.createOptFlow_DualTVL1()
    img1, img2 = vt.convert_image_list_colorspace(
        [img1, img2], 'gray', src_colorspace='bgr'
    )
    img2 = vt.resize(img2, img1.shape[0:2][::-1])
    out = img1.copy()
    flow.calc(img1, img2, out)

    orb = cv2.ORB_create()
    kp1, vecs1 = orb.detectAndCompute(img1, None)
    kp2, vecs2 = orb.detectAndCompute(img2, None)

    detector = cv2.FeatureDetector_create('SIFT')
    descriptor = cv2.DescriptorExtractor_create('SIFT')

    skp = detector.detect(img1)
    skp, sd = descriptor.compute(img1, skp)

    tkp = detector.detect(img2)
    tkp, td = descriptor.compute(img2, tkp)

    out = img1.copy()
    cv2.drawKeypoints(img1, kp1, outImage=out)
    pt.imshow(out)

    vecs1 = demodata.testdata_dummy_sift(10)
    vecs2 = demodata.testdata_dummy_sift(10)  # NOQA

    FLANN_INDEX_KDTREE = 0  # bug: flann enums are missing
    # flann_params = dict(algorithm=FLANN_INDEX_KDTREE, trees=4)
    index_params = dict(algorithm=FLANN_INDEX_KDTREE, trees=5)
    search_params = dict(checks=50)  # or pass empty dictionary
    flann = cv2.FlannBasedMatcher(index_params, search_params)  # NOQA

    cv2.flann.Index(vecs1, index_params)

    # cv2.FlannBasedMatcher(flann_params)

    cv2.flann.Index(vecs1, flann_params)  # NOQA


    # def match_flann(desc1, desc2, r_threshold = 0.6):
    #    flann = cv2.flann_Index(desc2, flann_params)
    #    idx2, dist = flann.knnSearch(desc1, 2, params = {}) # bug: need to provide empty dict
    #    mask = dist[:,0] / dist[:,1] < r_threshold
    #    idx1 = np.arange(len(desc1))
    #    pairs = np.int32( zip(idx1, idx2[:,0]) )
    #    return pairs[mask]


[docs]def ann_flann_once(dpts, qpts, num_neighbors, flann_params={}):
    """
    Finds the approximate nearest neighbors of qpts in dpts

    CommandLine:
        xdoctest -m ~/code/vtool/vtool/nearest_neighbors.py ann_flann_once:0

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.nearest_neighbors import *  # NOQA
        >>> np.random.seed(1)
        >>> dpts = np.random.randint(0, 255, (5, 128)).astype(np.uint8)
        >>> qpts = np.random.randint(0, 255, (5, 128)).astype(np.uint8)
        >>> qx2_dx, qx2_dist = ann_flann_once(dpts, qpts, 2)
        >>> import ubelt as ub
        >>> result = ub.repr2((qx2_dx.T, qx2_dist.T), precision=2, with_dtype=True, nl=2)
        >>> print(result)
        (
            np.array([[3, 3, 3, 3, 0],
                      [2, 0, 1, 4, 4]], dtype=np.int32),
            np.array([[1037329., 1235876., 1168550., 1286435., 1075507.],
                      [1038324., 1243690., 1304896., 1320598., 1369036.]], dtype=np.float32),
        )


    Example:
        >>> # ENABLE_DOCTEST
        >>> # Test upper bounds on sift descriptors
        >>> # SeeAlso distance.understanding_pseudomax_props
        >>> from vtool.nearest_neighbors import *  # NOQA
        >>> import vtool as vt
        >>> import numpy as np
        >>> np.random.seed(1)
        >>> # get points on unit sphere
        >>> nDpts = 5000 # 5
        >>> nQpts = 10000 # 10
        >>> dpts = vt.normalize_rows(np.random.rand(nDpts, 128))
        >>> qpts = vt.normalize_rows(np.random.rand(nQpts, 128))
        >>> qmag = np.sqrt(np.power(qpts, 2).sum(1))
        >>> dmag = np.sqrt(np.power(dpts, 2).sum(1))
        >>> assert np.all(np.allclose(qmag, 1)), 'not on unit sphere'
        >>> assert np.all(np.allclose(dmag, 1)), 'not on unit sphere'
        >>> # cast to uint8
        >>> uint8_max = 512  # hack
        >>> uint8_min = 0  # hack
        >>> K = 100 # 2

        >>> qpts8 = np.clip(np.round(qpts * uint8_max), uint8_min, uint8_max).astype(np.uint8)
        >>> dpts8 = np.clip(np.round(dpts * uint8_max), uint8_min, uint8_max).astype(np.uint8)
        >>> qmag8 = np.sqrt(np.power(qpts8.astype(np.float32), 2).sum(1))
        >>> dmag8 = np.sqrt(np.power(dpts8.astype(np.float32), 2).sum(1))
        >>> # test
        >>> qx2_dx, qx2_dist = ann_flann_once(dpts8, qpts8, K)
        >>> biggest_dist = np.sqrt(qx2_dist.max())
        >>> print('biggest_dist = %r' % (biggest_dist))
        >>> # Get actual distance by hand
        >>> hand_dist = np.sum((qpts8 - dpts8[qx2_dx.T[0]]) ** 2, 0)
        >>> # Seems like flann returns squared distance. makes sense
        >>> result = ub.hash_data(repr((qx2_dx, qx2_dist)))
        >>> print(result)

     Example:
        >>> # Build theoretically maximally distant vectors
        >>> b = 512
        >>> D = 128
        >>> x = np.sqrt((float(b) ** 2) / float(D - 1))
        >>> dpts = np.ones((2, 128)) * x
        >>> qpts = np.zeros((2, 128))
        >>> dpts[:, 0] = 0
        >>> qpts[:, 0] = 512
        >>> qpts[:, 0::2] = 1
        >>> dpts[:, 1::2] = 1
        >>> qpts[:, 1::2] = 0
        >>> dpts[:, 0::2] = 0
        >>> qmag = np.sqrt(np.power(qpts.astype(np.float64), 2).sum(1))
        >>> dmag = np.sqrt(np.power(dpts.astype(np.float64), 2).sum(1))
        >>> # FIX TO ACTUALLY BE AT THE RIGHT NORM
        >>> dpts = (dpts * (512 / np.linalg.norm(dpts, axis=1))[:, None]).astype(np.float32)
        >>> qpts = (qpts * (512 / np.linalg.norm(qpts, axis=1))[:, None]).astype(np.float32)
        >>> print(np.linalg.norm(dpts))
        >>> print(np.linalg.norm(qpts))
        >>> dist = np.sqrt(np.sum((qpts - dpts) ** 2, 1))
        >>> # Because of norm condition another maximally disant pair of vectors
        >>> # is [1, 0, 0, ... 0] and [0, 1, .. 0, 0, 0]
        >>> # verifythat this gives you same dist.
        >>> dist2 = np.sqrt((512 ** 2 + 512 ** 2))
        >>> print(dist2)
        >>> print(dist)
    """
    # qx2_dx   = query_index -> nearest database index
    # qx2_dist = query_index -> distance
    # import cv2

    flann = FLANN_CLS()
    # obj = cv2.flann_Index()
    if 'algorithm' not in flann_params:
        flann_params['algorithm'] = 0
        # flann_params['trees'] = 5
    flann.build_index(dpts, **flann_params)
    (qx2_dx, qx2_dist) = flann.nn_index(qpts, num_neighbors)
    # flann.build_index(dpts, **flann_params)
    # (qx2_dx, qx2_dist) = .nn_index(qpts, num_neighbors)
    return (qx2_dx, qx2_dist)



[docs]def assign_to_centroids(dpts, qpts, num_neighbors=1, flann_params={}):
    """Helper for akmeans"""
    (qx2_dx, qx2_dist) = FLANN_CLS().nn_index(dpts, qpts, num_neighbors, **flann_params)
    return qx2_dx



[docs]def get_flann_params_cfgstr(flann_params):
    if True:
        # Ensure consistent ordering
        flann_vals = list(flann_params.values())
        flann_keys = list(flann_params.keys())
        # reverse to maintain backwards compatibility
        flann_valsig_ = str(ut.sortedby(flann_vals, flann_keys, reverse=True))
    else:
        flann_valsig_ = str(list(flann_params.values()))
    flann_valsig = ut.remove_chars(flann_valsig_, ", '[]")
    return flann_valsig



[docs]def get_flann_cfgstr(
    dpts, flann_params, cfgstr='', use_params_hash=True, use_data_hash=True
):
    """

    CommandLine:
        python -m vtool.nearest_neighbors --test-get_flann_cfgstr

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.nearest_neighbors import *  # NOQA
        >>> rng = np.random.RandomState(1)
        >>> dpts = rng.randint(0, 255, (10, 128)).astype(np.uint8)
        >>> cache_dir = '.'
        >>> cfgstr = '_FEAT(alg=heshes)'
        >>> flann_params = get_kdtree_flann_params()
        >>> result = get_flann_cfgstr(dpts, flann_params, cfgstr)
        >>> print(result)
        _FEAT(alg=heshes)_FLANN(4kdtree)_DPTS((10,128)xxaotseonmfjkzcr)
    """
    flann_cfgstr = cfgstr
    if use_params_hash:
        flann_valsig = get_flann_params_cfgstr(flann_params)
        flann_cfgstr += '_FLANN(' + flann_valsig + ')'
    # Generate a unique filename for dpts and flann parameters
    if use_data_hash:
        # flann is dependent on the dpts
        data_hashstr = ut.hashstr_arr27(dpts, '_DPTS')
        flann_cfgstr += data_hashstr
    return flann_cfgstr



[docs]def get_flann_fpath(
    dpts,
    cache_dir='default',
    cfgstr='',
    flann_params={},
    use_params_hash=True,
    use_data_hash=True,
    appname='vtool',
    verbose=True,
):
    """returns filepath for flann index"""
    if cache_dir == 'default':
        if verbose:
            print('[flann] using default cache dir')
        cache_dir = ub.ensure_app_cache_dir(appname)
        ub.ensuredir(cache_dir)
    flann_cfgstr = get_flann_cfgstr(
        dpts,
        flann_params,
        cfgstr,
        use_params_hash=use_params_hash,
        use_data_hash=use_data_hash,
    )
    if verbose:
        print('...flann_cache cfgstr = %r: ' % flann_cfgstr)
    # Append any user labels
    flann_fname = 'flann_index' + flann_cfgstr + '.flann'
    flann_fpath = normpath(join(cache_dir, flann_fname))
    return flann_fpath



[docs]def flann_cache(
    dpts,
    cache_dir='default',
    cfgstr='',
    flann_params={},
    use_cache=True,
    save=True,
    use_params_hash=True,
    use_data_hash=True,
    appname='vtool',
    verbose=None,
):
    """
    Tries to load a cached flann index before doing anything
    from vtool.nn
    """
    if verbose is None:
        verbose = int(ut.NOT_QUIET)
    if verbose is True:
        verbose = 2
    if verbose > 1:
        print('+--- START CACHED FLANN INDEX ')
    if len(dpts) == 0:
        raise ValueError('cannot build flann when len(dpts) == 0. (prevents a segfault)')
    flann_fpath = get_flann_fpath(
        dpts,
        cache_dir,
        cfgstr,
        flann_params,
        use_params_hash=use_params_hash,
        use_data_hash=use_data_hash,
        appname=appname,
        verbose=verbose,
    )
    # Load the index if it exists
    flann = FLANN_CLS()
    flann.flann_fpath = flann_fpath

    if use_cache and exists(flann_fpath):
        try:
            flann.load_index(flann_fpath, dpts)
            if verbose > 0:
                print('...flann cache hit: %d vectors' % (len(dpts)))
            if verbose > 1:
                print('L___ END FLANN INDEX ')
            return flann
        except Exception as ex:
            ut.printex(ex, '... cannot load index', iswarning=True)
    # Rebuild the index otherwise
    if verbose > 0:
        print('...flann cache miss.')
    num_dpts = len(dpts)
    if flann is None:
        flann = FLANN_CLS()
    if verbose > 1 or (verbose > 0 and num_dpts > 1e6):
        print('...building kdtree over %d points (this may take a sec).' % num_dpts)
    if num_dpts == 0:
        print(
            'WARNING: CANNOT BUILD FLANN INDEX OVER 0 POINTS. THIS MAY BE A SIGN OF A DEEPER ISSUE'
        )
        return flann

    flann.build_index(dpts, **flann_params)
    if verbose > 1:
        print('flann.save_index(%r)' % ut.path_ndir_split(flann_fpath, n=2))
    if save:
        flann.save_index(flann_fpath)
    if verbose > 1:
        print('L___ END CACHED FLANN INDEX ')
    return flann



[docs]def flann_augment(
    dpts, new_dpts, cache_dir, cfgstr, new_cfgstr, flann_params, use_cache=True, save=True
):
    """
    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.nearest_neighbors import *  # NOQA
        >>> import vtool.demodata as demodata  # NOQA
        >>> dpts = demodata.get_dummy_dpts(ut.get_nth_prime(10))
        >>> new_dpts = demodata.get_dummy_dpts(ut.get_nth_prime(9))
        >>> cache_dir = ut.get_app_resource_dir('vtool')
        >>> cfgstr = '_testcfg'
        >>> new_cfgstr = '_new_testcfg'
        >>> flann_params = get_kdtree_flann_params()
        >>> use_cache = False
        >>> save = False
    """
    flann = flann_cache(dpts, cache_dir, cfgstr, flann_params)
    flann.add_points(new_dpts)
    if save:
        aug_dpts = np.vstack((dpts, new_dpts))
        new_flann_fpath = get_flann_fpath(aug_dpts, cache_dir, new_cfgstr, flann_params)
        flann.save_index(new_flann_fpath)
    return flann



[docs]def get_kdtree_flann_params():
    flann_params = {'algorithm': 'kdtree', 'trees': 4}
    return flann_params



[docs]def get_flann_params(algorithm='kdtree', **kwargs):
    """
    Returns flann params that are relvant tothe algorithm

    References:
        http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_manual-1.8.4.pdf

    Args:
        algorithm (str): (default = 'kdtree')

    Returns:
        dict: flann_params

    CommandLine:
        python -m vtool.nearest_neighbors --test-get_flann_params --algo=kdtree
        python -m vtool.nearest_neighbors --test-get_flann_params --algo=kmeans

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.nearest_neighbors import *  # NOQA
        >>> algorithm = ut.get_argval('--algo', default='kdtree')
        >>> flann_params = get_flann_params(algorithm)
        >>> result = ('flann_params = %s' % (ub.repr2(flann_params),))
        >>> print(result)
    """
    _algorithm_options = ['linear', 'kdtree', 'kmeans', 'composite', 'kdtree_single']
    _centersinit_options = [
        'random',
        'gonzales',
        'kmeanspp',
    ]
    # Search params (for all algos)
    assert algorithm in _algorithm_options
    flann_params = {'algorithm': algorithm}
    if algorithm != 'linear':
        flann_params.update({'random_seed': -1})
    if algorithm in ['kdtree', 'composite']:
        # kdtree index parameters
        flann_params.update(
            {
                'algorithm': _algorithm_options[1],
                'trees': 4,
                'checks': 32,  # how many leafs (features) to check in one search
            }
        )
    elif algorithm in ['kmeans', 'composite']:
        # Kmeans index parametrs
        flann_params.update(
            {
                'branching': 32,
                'iterations': 5,
                'centers_init': _centersinit_options[2],
                'cb_index': 0.5,  # cluster boundary index for searching kmeanms tree
                'checks': 32,  # how many leafs (features) to check in one search
            }
        )
    elif algorithm == 'autotuned':
        flann_params.update(
            {
                'algorithm': 'autotuned',
                'target_precision': 0.01,  # precision desired (used for autotuning, -1 otherwise)
                'build_weight': 0.01,  # build tree time weighting factor
                'memory_weight': 0.0,  # index memory weigthing factor
                'sample_fraction': 0.001,  # what fraction of the dataset to use for autotuning
            }
        )
    elif algorithm == 'lsh':
        flann_params.update(
            {'table_number_': 12, 'key_size_': 20, 'multi_probe_level_': 2}
        )

    flann_params = ut.update_existing(flann_params, kwargs, assert_exists=True)
    return flann_params



[docs]def tune_flann(
    dpts,
    target_precision=0.90,
    build_weight=0.50,
    memory_weight=0.00,
    sample_fraction=0.01,
):
    r"""

    References:
        http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_pami2014.pdf
        http://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_manual-1.8.4.pdf
        http://docs.opencv.org/trunk/modules/flann/doc/flann_fast_approximate_nearest_neighbor_search.html

    Math:
        cost of an algorithm is:

        LaTeX:
            \cost = \frac
                {\search + build_weight * \build }
                { \minoverparams( \search + build_weight \build)} +
                memory_weight * \memory

    Args:
        dpts (ndarray):

        target_precision (float): number between 0 and 1 representing desired
            accuracy. Higher values are more accurate.

        build_weight (float): importance weight given to minimizing build time
            relative to search time. This number can range from 0 to infinity.
            typically because building is a more complex computation you want
            to keep the number relatively low, (less than 1) otherwise you'll
            end up getting a linear search (no build time).

        memory_weight (float): Importance of memory relative to total speed.
            A value less than 1 gives more importance to the time spent and a
            value greater than 1 gives more importance to the memory usage.

        sample_fraction (float): number between 0 and 1 representing the
            fraction of the input data to use in the optimization. A higher
            number uses more data.

    Returns:
        dict: tuned_params

    CommandLine:
        python -m vtool.nearest_neighbors --test-tune_flann

    """
    with ut.Timer('tuning flann'):
        print('Autotuning flann with %d %dD vectors' % (dpts.shape[0], dpts.shape[1]))
        print(
            'a sample of %d vectors will be used' % (int(dpts.shape[0] * sample_fraction))
        )
        flann = FLANN_CLS()
        # num_data = len(dpts)
        flann_atkwargs = dict(
            algorithm='autotuned',
            target_precision=target_precision,
            build_weight=build_weight,
            memory_weight=memory_weight,
            sample_fraction=sample_fraction,
        )
        suffix = repr(flann_atkwargs)
        badchar_list = ",{}': "
        for badchar in badchar_list:
            suffix = suffix.replace(badchar, '')
        print('flann_atkwargs:')
        print(ub.repr2(flann_atkwargs))
        print('starting optimization')
        tuned_params = flann.build_index(dpts, **flann_atkwargs)
        print('finished optimization')

        # The algorithm is sometimes returned as default which is
        # very unuseful as the default name is embeded in the pyflann
        # module where most would not care to look. This finds the default
        # name for you.
        for key in ['algorithm', 'centers_init', 'log_level']:
            val = tuned_params.get(key, None)
            if val == 'default':
                dict_ = pyflann.FLANNParameters._translation_[key]
                other_algs = ut.dict_find_other_sameval_keys(dict_, 'default')
                assert len(other_algs) == 1, 'more than 1 default for key=%r' % (key,)
                tuned_params[key] = other_algs[0]

        common_params = [
            'algorithm',
            'checks',
        ]
        relevant_params_dict = dict(
            linear=['algorithm'],
            # ---
            kdtree=['trees'],
            # ---
            kmeans=['branching', 'iterations', 'centers_init', 'cb_index'],
            # ---
            lsh=['table_number', 'key_size', 'multi_probe_level'],
        )
        relevant_params_dict['composite'] = (
            relevant_params_dict['kmeans']
            + relevant_params_dict['kdtree']
            + common_params
        )
        relevant_params_dict['kmeans'] += common_params
        relevant_params_dict['kdtree'] += common_params
        relevant_params_dict['lsh'] += common_params

        # kdtree_single_params = [
        #    'leaf_max_size',
        # ]
        # other_params = [
        #    'build_weight',
        #    'sorted',
        # ]
        out_file = 'flann_tuned' + suffix
        ut.write_to(out_file, ub.repr2(tuned_params, sorted_=True, newlines=True))
        flann.delete_index()
        if tuned_params['algorithm'] in relevant_params_dict:
            print('relevant_params=')
            relevant_params = relevant_params_dict[tuned_params['algorithm']]
            print(
                ub.repr2(
                    ut.dict_subset(tuned_params, relevant_params),
                    sorted_=True,
                    newlines=True,
                )
            )
            print('irrelevant_params=')
            print(
                ub.repr2(
                    ut.dict_setdiff(tuned_params, relevant_params),
                    sorted_=True,
                    newlines=True,
                )
            )
        else:
            print('unknown tuned algorithm=%r' % (tuned_params['algorithm'],))

        print('all_tuned_params=')
        print(ub.repr2(tuned_params, sorted_=True, newlines=True))
    return tuned_params



[docs]def flann_index_time_experiment():
    r"""

    Shows a plot of how long it takes to build a flann index for a given number of KD-trees

    CommandLine:
        python -m vtool.nearest_neighbors --test-flann_index_time_experiment

    Example:
        >>> # SLOW_DOCTEST
        >>> # xdoctest: +SKIP
        >>> from vtool.nearest_neighbors import *  # NOQA
        >>> result = flann_index_time_experiment()
        >>> print(result)
    """
    import vtool as vt
    import itertools

    class TestDataPool(object):
        """
        Perform only a few allocations of test data
        """

        def __init__(self):
            self.num = 10000
            self.data_pool = None
            self.alloc_pool(1000000)

        def alloc_pool(self, num):
            print('[alloc] num = %r' % (num,))
            self.num = num
            self.data_pool = vt.demodata.testdata_dummy_sift(num)
            print(
                '[alloc] object size '
                + ut.get_object_size_str(self.data_pool, 'data_pool')
            )

        def get_testdata(self, num):
            if len(self.data_pool) < num:
                self.alloc_pool(2 * self.num)
            return self.data_pool[0:num]

    pool = TestDataPool()

    def get_buildtime_data(**kwargs):
        flann_params = vt.get_flann_params(**kwargs)
        print('flann_params = %r' % (ub.repr2(flann_params),))
        data_list = []
        num = 1000
        print('-----')
        for count in ut.ProgIter(itertools.count(), length=-1, freq=1, adjust=False):
            num = int(num * 1.2)
            print('num = %r' % (num,))
            # if num > 1E6:
            #    break
            data = pool.get_testdata(num)
            print('object size ' + ut.get_object_size_str(data, 'data'))
            flann = FLANN_CLS(**flann_params)
            with ut.Timer(verbose=False) as t:
                flann.build_index(data)
            print('t.ellapsed = %r' % (t.ellapsed,))
            if t.ellapsed > 5 or count > 1000:
                break
            data_list.append((count, num, t.ellapsed))
            print('-----')
        return data_list, flann_params

    data_list1, params1 = get_buildtime_data(trees=1)

    data_list2, params2 = get_buildtime_data(trees=2)

    data_list4, params4 = get_buildtime_data(trees=4)

    data_list8, params8 = get_buildtime_data(trees=8)

    data_list16, params16 = get_buildtime_data(trees=16)

    import wbia.plottool as pt

    def plotdata(data_list):
        count_arr = ut.get_list_column(data_list, 1)
        time_arr = ut.get_list_column(data_list, 2)
        pt.plot2(
            count_arr,
            time_arr,
            marker='-o',
            equal_aspect=False,
            x_label='num_vectors',
            y_label='FLANN build time',
        )

    plotdata(data_list1)
    plotdata(data_list2)
    plotdata(data_list4)
    plotdata(data_list8)
    plotdata(data_list16)

    pt.iup()



[docs]def invertible_stack(vecs_list, label_list):
    """
    Stacks descriptors into a flat structure and returns inverse mapping from
    flat database descriptor indexes (dx) to annotation ids (label) and feature
    indexes (fx). Feature indexes are w.r.t. annotation indexes.

    Output:
        idx2_desc - flat descriptor stack
        idx2_label  - inverted index into annotations
        idx2_fx   - inverted index into features

    # Example with 2D Descriptors

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.nearest_neighbors import *  # NOQA
        >>> DESC_TYPE = np.uint8
        >>> label_list  = [1, 2, 3, 4, 5]
        >>> vecs_list = [
        ...     np.array([[0, 0], [0, 1]], dtype=DESC_TYPE),
        ...     np.array([[5, 3], [2, 30], [1, 1]], dtype=DESC_TYPE),
        ...     np.empty((0, 2), dtype=DESC_TYPE),
        ...     np.array([[5, 3], [2, 30], [1, 1]], dtype=DESC_TYPE),
        ...     np.array([[3, 3], [42, 42], [2, 6]], dtype=DESC_TYPE),
        ...     ]
        >>> idx2_vec, idx2_label, idx2_fx = invertible_stack(vecs_list, label_list)
        >>> print(repr(idx2_vec.T))
        array([[ 0,  0,  5,  2,  1,  5,  2,  1,  3, 42,  2],
               [ 0,  1,  3, 30,  1,  3, 30,  1,  3, 42,  6]], dtype=uint8)
        >>> print(repr(idx2_label))
        array([1, 1, 2, 2, 2, 4, 4, 4, 5, 5, 5])
        >>> print(repr(idx2_fx))
        array([0, 1, 0, 1, 2, 0, 1, 2, 0, 1, 2])
    """
    # INFER DTYPE? dtype = vecs_list[0].dtype
    # Build inverted index of (label, fx) pairs
    nFeats = sum(list(map(len, vecs_list)))
    nFeat_iter = map(len, vecs_list)
    label_nFeat_iter = zip(label_list, map(len, vecs_list))
    # generate featx inverted index for each feature in each annotation
    _ax2_fx = [list(range(nFeat)) for nFeat in nFeat_iter]
    # generate label inverted index for each feature in each annotation
    _ax2_label = [[label] * nFeat for (label, nFeat) in label_nFeat_iter]
    # Flatten generators into the inverted index
    _flatlabels = ub.flatten(_ax2_label)
    _flatfeatxs = ub.flatten(_ax2_fx)

    idx2_label = np.fromiter(_flatlabels, np.int32, nFeats)
    idx2_fx = np.fromiter(_flatfeatxs, np.int32, nFeats)
    # Stack vecsriptors into numpy array corresponding to inverted inexed
    # This might throw a MemoryError
    idx2_vec = np.vstack(vecs_list)
    return idx2_vec, idx2_label, idx2_fx



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.nearest_neighbors
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.numpy_utils

# -*- coding: utf-8 -*-
"""
These functions might be PR quality for numpy.
"""
from __future__ import absolute_import, division, print_function, unicode_literals
import numpy as np
from six import next
from six.moves import zip, range


[docs]def atleast_nd(arr, n, tofront=False):
    r"""
    View inputs as arrays with at least n dimensions.
    TODO: Submit as a PR to numpy

    Args:
        arr (array_like): One array-like object.  Non-array inputs are
                converted to arrays.  Arrays that already have n or more
                dimensions are preserved.
        n (int): number of dimensions to ensure
        tofront (bool): if True new dimensions are added to the front of the
            array.  otherwise they are added to the back.

    CommandLine:
        python -m vtool.numpy_utils atleast_nd

    Returns:
        ndarray :
            An array with ``a.ndim >= n``.  Copies are avoided where possible,
            and views with three or more dimensions are returned.  For example,
            a 1-D array of shape ``(N,)`` becomes a view of shape
            ``(1, N, 1)``, and a 2-D array of shape ``(M, N)`` becomes a view
            of shape ``(M, N, 1)``.

    See Also:
        ensure_shape, np.atleast_1d, np.atleast_2d, np.atleast_3d

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.numpy_utils import *  # NOQA
        >>> import ubelt as ub
        >>> n = 2
        >>> arr = np.array([1, 1, 1])
        >>> arr_ = atleast_nd(arr, n)
        >>> result = ub.repr2(arr_.tolist())
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.numpy_utils import *  # NOQA
        >>> import ubelt as ub
        >>> n = 4
        >>> arr1 = [1, 1, 1]
        >>> arr2 = np.array(0)
        >>> arr3 = np.array([[[[[1]]]]])
        >>> arr1_ = atleast_nd(arr1, n)
        >>> arr2_ = atleast_nd(arr2, n)
        >>> arr3_ = atleast_nd(arr3, n)
        >>> result1 = ub.repr2(arr1_.tolist())
        >>> result2 = ub.repr2(arr2_.tolist())
        >>> result3 = ub.repr2(arr3_.tolist())
        >>> result = '\n'.join([result1, result2, result3])
        >>> print(result)
    """
    arr_ = np.asanyarray(arr)
    ndims = len(arr_.shape)
    if n is not None and ndims < n:
        # append the required number of dimensions to the front or back
        if tofront:
            expander = (None,) * (n - ndims) + (Ellipsis,)
        else:
            expander = (Ellipsis,) + (None,) * (n - ndims)
        arr_ = arr_[expander]
    return arr_



[docs]def ensure_shape(arr, dimshape):
    """
    TODO: Submit as a PR to numpy?

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.numpy_utils import *  # NOQA
        >>> ensure_shape(np.array([[1, 2]]), (None, 2))
        >>> ensure_shape(np.array([]), (None, 2))
    """
    if isinstance(dimshape, tuple):
        n = len(dimshape)
    else:
        n = dimshape
        dimshape = None
    arr_ = atleast_nd(arr, n)
    if dimshape is not None:
        newshape = tuple(
            [d1 if d2 is None else d2 for d1, d2 in zip(arr_.shape, dimshape)]
        )
        arr_.shape = newshape
    return arr_



[docs]def fromiter_nd(iter_, shape, dtype):
    r"""
    Like np.fromiter but handles iterators that generated
    n-dimensional arrays. Slightly faster than np.array.

    Note:
        np.vstack(list\_) is still faster than
        vt.fromiter_nd(ut.iflatten(list\_))

    Args:
        iter\_ (iter): an iterable that generates homogenous ndarrays
        shape (tuple): the expected output shape
        dtype (dtype): the numpy datatype of the generated ndarrays

    Note:
        The iterable must yeild a numpy array. It cannot yeild a Python list.

    CommandLine:
        python -m vtool.numpy_utils fromiter_nd

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.numpy_utils import *  # NOQA
        >>> dtype = np.float
        >>> total = 11
        >>> rng = np.random.RandomState(0)
        >>> iter_ = (rng.rand(5, 7, 3) for _ in range(total))
        >>> shape = (total, 5, 7, 3)
        >>> result = fromiter_nd(iter_, shape, dtype)
        >>> assert result.shape == shape

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.numpy_utils import *  # NOQA
        >>> import utool as ut
        >>> dtype = np.int
        >>> qfxs = np.array([1, 2, 3])
        >>> dfxs = np.array([4, 5, 6])
        >>> iter_ = (np.array(x) for x in ut.product(qfxs, dfxs))
        >>> total = len(qfxs) * len(dfxs)
        >>> shape = (total, 2)
        >>> result = fromiter_nd(iter_, shape, dtype)
        >>> assert result.shape == shape

    Ignore:
        >>> dtype = np.uint8
        >>> feat_dim = 128
        >>> mu = 1000
        >>> sigma = 500
        >>> n_data = 1000
        >>> rng = np.random.RandomState(42)
        >>> n_feat_list = np.clip(rng.randn(n_data) * sigma + mu, 0, np.inf).astype(np.int)
        >>> # Make a large list of vectors of various sizes
        >>> print('Making random vectors')
        >>> vecs_list = [(rng.rand(num, feat_dim) * 255).astype(dtype) for num in n_feat_list]
        >>> mega_bytes = sum([x.nbytes for x in vecs_list]) / 2 ** 20
        >>> print('mega_bytes = %r' % (mega_bytes,))
        >>> import itertools as it
        >>> import vtool as vt
        >>> n_total = n_feat_list.sum()
        >>> target1 = np.vstack(vecs_list)
        >>> iter_ = it.chain.from_iterable(vecs_list)
        >>> shape = (n_total, feat_dim)
        >>> target2 = vt.fromiter_nd(it.chain.from_iterable(vecs_list), shape, dtype=dtype)
        >>> assert np.all(target1 == target2)
        >>>
        >>> %timeit np.vstack(vecs_list)
        >>> 20.4ms
        >>> %timeit vt.fromiter_nd(it.chain.from_iterable(vecs_list), shape, dtype)
        >>> 102ms
        >>>
        >>> iter_ = it.chain.from_iterable(vecs_list)
        >>> %time vt.fromiter_nd(iter_, shape, dtype)
        >>> %time np.vstack(vecs_list)
    """
    num_rows = shape[0]
    chunksize = np.prod(shape[1:])
    itemsize = np.dtype(dtype).itemsize
    # Create dtype that makes an entire ndarray appear as a single item
    chunk_dtype = np.dtype((np.void, itemsize * chunksize))
    arr = np.fromiter(iter_, count=num_rows, dtype=chunk_dtype)
    # Convert back to original dtype and shape
    arr = arr.view(dtype)
    arr.shape = shape
    return arr



[docs]def index_to_boolmask(index_list, maxval=None, isflat=True):
    r"""
    transforms a list of indicies into a boolean mask

    Args:
        index_list (ndarray):
        maxval (None): (default = None)

    Kwargs:
        maxval

    Returns:
        ndarray: mask

    CommandLine:
        python -m vtool.util_numpy index_to_boolmask

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_numpy import *  # NOQA
        >>> import vtool as vt
        >>> index_list = np.array([(0, 0), (1, 1), (2, 1)])
        >>> maxval = (3, 3)
        >>> mask = vt.index_to_boolmask(index_list, maxval, isflat=False)
        >>> result = ('mask =\n%s' % (str(mask.astype(np.uint8)),))
        >>> print(result)
        [[1 0 0]
         [0 1 0]
         [0 1 0]]

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_numpy import *  # NOQA
        >>> import vtool as vt
        >>> index_list = np.array([0, 1, 4])
        >>> maxval = 5
        >>> mask = vt.index_to_boolmask(index_list, maxval, isflat=True)
        >>> result = ('mask = %s' % (str(mask.astype(np.uint8)),))
        >>> print(result)
        mask = [1 1 0 0 1]

    """
    # assert index_list.min() >= 0
    if maxval is None:
        maxval = index_list.max()
    mask = np.zeros(maxval, dtype=np.bool_)
    if not isflat:
        # assumes non-flat
        mask.__setitem__(tuple(index_list.T), True)
        # mask.__getitem__(tuple(index_list.T))
    else:
        mask[index_list] = True
    return mask



[docs]def multiaxis_reduce(ufunc, arr, startaxis=0):
    """
    used to get max/min over all axes after <startaxis>

    CommandLine:
        python -m vtool.numpy_utils --test-multiaxis_reduce

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.numpy_utils import *  # NOQA
        >>> rng = np.random.RandomState(0)
        >>> arr = (rng.rand(4, 3, 2, 1) * 255).astype(np.uint8)
        >>> ufunc = np.amax
        >>> startaxis = 1
        >>> out_ = multiaxis_reduce(ufunc, arr, startaxis)
        >>> result = out_
        >>> print(result)
        [182 245 236 249]
    """
    num_iters = len(arr.shape) - startaxis
    out_ = ufunc(arr, axis=startaxis)
    for _ in range(num_iters - 1):
        out_ = ufunc(out_, axis=1)
    return out_



[docs]def iter_reduce_ufunc(ufunc, arr_iter, out=None):
    """
    constant memory iteration and reduction

    applys ufunc from left to right over the input arrays

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.numpy_utils import *  # NOQA
        >>> arr_list = [
        ...     np.array([0, 1, 2, 3, 8, 9]),
        ...     np.array([4, 1, 2, 3, 4, 5]),
        ...     np.array([0, 5, 2, 3, 4, 5]),
        ...     np.array([1, 1, 6, 3, 4, 5]),
        ...     np.array([0, 1, 2, 7, 4, 5])
        ... ]
        >>> memory = np.array([9, 9, 9, 9, 9, 9])
        >>> gen_memory = memory.copy()
        >>> def arr_gen(arr_list, gen_memory):
        ...     for arr in arr_list:
        ...         gen_memory[:] = arr
        ...         yield gen_memory
        >>> print('memory = %r' % (memory,))
        >>> print('gen_memory = %r' % (gen_memory,))
        >>> ufunc = np.maximum
        >>> res1 = iter_reduce_ufunc(ufunc, iter(arr_list), out=None)
        >>> res2 = iter_reduce_ufunc(ufunc, iter(arr_list), out=memory)
        >>> res3 = iter_reduce_ufunc(ufunc, arr_gen(arr_list, gen_memory), out=memory)
        >>> print('res1       = %r' % (res1,))
        >>> print('res2       = %r' % (res2,))
        >>> print('res3       = %r' % (res3,))
        >>> print('memory     = %r' % (memory,))
        >>> print('gen_memory = %r' % (gen_memory,))
        >>> assert np.all(res1 == res2)
        >>> assert np.all(res2 == res3)
    """
    # Get first item in iterator
    try:
        initial = next(arr_iter)
    except StopIteration:
        return
    # Populate the outvariable if specified otherwise make a copy of the first
    # item to be the output memory
    if out is not None:
        out[:] = initial
    else:
        out = initial.copy()
    # Iterate and reduce
    for arr in arr_iter:
        ufunc(out, arr, out=out)
    return out



[docs]def unique_row_indexes(arr):
    """np.unique on rows

    Args:
        arr (ndarray): 2d array

    Returns:
        ndarray: unique_rowx

    References:
        http://stackoverflow.com/questions/16970982/find-unique-rows-in-numpy-array

    CommandLine:
        python -m vtool.numpy_utils --test-unique_row_indexes

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.numpy_utils import *  # NOQA
        >>> import ubelt as ub
        >>> arr = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
        >>> unique_rowx = unique_row_indexes(arr)
        >>> result = ('unique_rowx = %s' % (ub.repr2(unique_rowx),))
        >>> print(result)
        unique_rowx = np.array([0, 1, 2, 3, 5], dtype=np.int64)

    Ignore:
        %timeit unique_row_indexes(arr)
        %timeit compute_unique_data_ids(arr)
        %timeit compute_unique_integer_data_ids(arr)

    """
    void_dtype = np.dtype((np.void, arr.dtype.itemsize * arr.shape[1]))
    arr_void_view = np.ascontiguousarray(arr).view(void_dtype)
    _, unique_rowx = np.unique(arr_void_view, return_index=True)
    # cast back to original dtype
    unique_rowx.sort()
    return unique_rowx



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.numpy_utils
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.other

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
import numpy as np
import utool as ut
import ubelt as ub
import functools  # NOQA
from six import next
from six.moves import zip, range


[docs]def safe_vstack(tup, default_shape=(0,), default_dtype=np.float32):
    """stacks a tuple even if it is empty"""
    try:
        return np.vstack(tup)
    except ValueError:
        return np.empty(default_shape, dtype=default_dtype)



[docs]def pad_vstack(arrs, fill_value=0):
    """Stacks values and pads arrays with different lengths with zeros"""
    total = max(map(len, arrs))
    padded = [np.hstack([a, np.full(total - len(a), fill_value)]) for a in arrs]
    return np.vstack(padded)



[docs]def safe_cat(tup, axis=0, default_shape=(0,), default_dtype=np.float32):
    """
    stacks a tuple even if it is empty
    Also deals with numpy bug where cat fails if an element in sequence is empty

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> import vtool as vt
        >>> # test1
        >>> tup = []
        >>> ut.assert_eq(vt.safe_cat(tup, axis=0).shape, (0,))
        >>> # test2
        >>> tup = (np.array([[1, 2, 3]]), np.array([[]]))
        >>> s = vt.safe_cat(tup, axis=0)
        >>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
        >>> ut.assert_eq(s.shape, (1, 3))
        >>> # test3
        >>> tup = (np.array([[1, 2, 3]]), np.array([[3, 4, 5]]))
        >>> s = vt.safe_cat(tup, axis=1)
        >>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
        >>> ut.assert_eq(s.shape, (1, 6))
        >>> # test3
        >>> tup = (np.array(1), np.array(2), np.array(3))
        >>> s = vt.safe_cat(tup, axis=1)
        >>> print(ub.hzcat(['s = %s' % (ub.repr2(s), )]))
        >>> ut.assert_eq(s.shape, (1, 6))
    """
    if tup is None or len(tup) == 0:
        stack = np.empty(default_shape, dtype=default_dtype)
    else:
        try:
            stack = np.concatenate(tup, axis=axis)
        except ValueError as ex1:
            try:
                # Ensure everything is at least a 1d array
                tup_ = [np.atleast_1d(np.asarray(a)) for a in tup]
                # remove empty parts
                tup_ = [a for a in tup_ if a.size > 0]
                stack = np.concatenate(tup_, axis=axis)
            except ValueError:
                # if axis == 0:
                #     stack = np.hstack(tup)
                # elif axis == 1:
                #     stack = np.vstack(tup)
                # elif axis == 3:
                #     stack = np.dstack(tup)
                # else:
                raise ex1
    return stack

    # try:
    #     return np.concatenate(tup, axis=axis)
    # except ValueError:


[docs]def median_abs_dev(arr_list, **kwargs):
    """
    References:
        https://en.wikipedia.org/wiki/Median_absolute_deviation
    """
    return np.median(np.abs(arr_list - np.median(arr_list, **kwargs)), **kwargs)



[docs]def argsort_groups(scores_list, reverse=False, rng=np.random, randomize_levels=True):
    """
    Sorts each group normally, but randomizes order of level values.

    TODO: move to vtool

    Args:
        scores_list (list):
        reverse (bool): (default = True)
        rng (module):  random number generator(default = numpy.random)

    CommandLine:
        python -m wbia.init.filter_annots --exec-argsort_groups

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> scores_list = [
        >>>     np.array([np.nan, np.nan], dtype=np.float32),
        >>>     np.array([np.nan, 2], dtype=np.float32),
        >>>     np.array([4, 1, 1], dtype=np.float32),
        >>>     np.array([7, 3, 3, 0, 9, 7, 5, 8], dtype=np.float32),
        >>>     np.array([2, 4], dtype=np.float32),
        >>>     np.array([np.nan, 4, np.nan, 8, np.nan, 9], dtype=np.float32),
        >>> ]
        >>> reverse = True
        >>> rng = np.random.RandomState(0)
        >>> idxs_list = argsort_groups(scores_list, reverse, rng)
        >>> result = 'idxs_list = %s' % (ut.repr4(idxs_list, with_dtype=False),)
        >>> print(result)

    """
    scores_list_ = [
        np.array(scores, copy=True).astype(np.float32) for scores in scores_list
    ]
    breakers_list = [rng.rand(len(scores)) for scores in scores_list_]
    # replace nan with -inf, or inf randomize order between equal values
    replval = -np.inf if reverse else np.inf
    # Ensure that nans are ordered last
    for scores in scores_list_:
        scores[np.isnan(scores)] = replval
    # The last column is sorted by first with lexsort
    scorebreaker_list = [
        np.array((breakers, scores))
        for scores, breakers in zip(scores_list_, breakers_list)
    ]
    if reverse:
        idxs_list = [np.lexsort(scorebreaker)[::-1] for scorebreaker in scorebreaker_list]
    else:
        idxs_list = [np.lexsort(scorebreaker) for scorebreaker in scorebreaker_list]
    return idxs_list



[docs]def check_sift_validity(sift_uint8, lbl=None, verbose=ut.NOT_QUIET):
    """
    checks if a SIFT descriptor is valid
    """
    if lbl is None:
        lbl = ut.get_varname_from_stack(sift_uint8, N=1)
    print(
        '[checksift] Checking valididty of %d SIFT descriptors. lbl=%s'
        % (sift_uint8.shape[0], lbl)
    )
    is_correct_shape = len(sift_uint8.shape) == 2 and sift_uint8.shape[1] == 128
    is_correct_dtype = sift_uint8.dtype == np.uint8
    if not is_correct_shape:
        print('[checksift]  * incorrect shape = %r' % (sift_uint8.shape,))
    elif verbose:
        print('[checksift]  * correct shape = %r' % (sift_uint8.shape,))

    if not is_correct_dtype:
        print('[checksift]  * incorrect dtype = %r' % (sift_uint8.dtype,))
    elif verbose:
        print('[checksift]  * correct dtype = %r' % (sift_uint8.dtype,))

    num_sifts = sift_uint8.shape[0]
    sift_float01 = sift_uint8 / 512.0

    # Check L2 norm
    sift_norm = np.linalg.norm(sift_float01, axis=1)
    is_normal = np.isclose(sift_norm, 1.0, atol=0.04)
    bad_locs_norm = np.where(np.logical_not(is_normal))[0]
    if len(bad_locs_norm) > 0:
        print('[checksift]  * bad norm   = %4d/%d' % (len(bad_locs_norm), num_sifts))
    else:
        print('[checksift]  * correctly normalized')

    # Check less than thresh=.2
    # This check actually is not valid because the SIFT descriptors is
    # normalized after it is thresholded
    # bad_locs_thresh = np.where((sift_float01 > .2).sum(axis=1))[0]
    # print('[checksift]  * bad thresh = %4d/%d' % (len(bad_locs_thresh), num_sifts))
    # if len(bad_locs_thresh) > 0:
    #    above_thresh = sift_float01[(sift_float01 > .2)]
    #    print('[checksift]  * components under thresh = %d' % (sift_float01 <= 2).sum())
    #    print('[checksift]  * components above thresh stats = ' +
    #    ut.get_stats_str(above_thresh, precision=2))

    isok = len(bad_locs_norm) == 0 and is_correct_shape and is_correct_dtype
    if not isok:
        print('[checksift] ERROR. SIFT CHECK FAILED')
    return isok



[docs]def get_crop_slices(isfill):
    fill_colxs = [np.where(row)[0] for row in isfill]
    fill_rowxs = [np.where(col)[0] for col in isfill.T]
    nRows, nCols = isfill.shape[0:2]

    filled_columns = intersect1d_reduce(fill_colxs)
    filled_rows = intersect1d_reduce(fill_rowxs)
    consec_rows_list = ut.group_consecutives(filled_rows)
    consec_cols_list = ut.group_consecutives(filled_columns)

    def get_consec_endpoint(consec_index_list, endpoint):
        """
        consec_index_list = consec_cols_list
        endpoint = 0
        """
        for consec_index in consec_index_list:
            if np.any(np.array(consec_index) == endpoint):
                return consec_index

    def get_min_consec_endpoint(consec_rows_list, endpoint):
        consec_index = get_consec_endpoint(consec_rows_list, endpoint)
        if consec_index is None:
            return endpoint
        return max(consec_index)

    def get_max_consec_endpoint(consec_rows_list, endpoint):
        consec_index = get_consec_endpoint(consec_rows_list, endpoint)
        if consec_index is None:
            return endpoint + 1
        return min(consec_index)

    consec_rows_top = get_min_consec_endpoint(consec_rows_list, 0)
    consec_rows_bottom = get_max_consec_endpoint(consec_rows_list, nRows - 1)
    remove_cols_left = get_min_consec_endpoint(consec_cols_list, 0)
    remove_cols_right = get_max_consec_endpoint(consec_cols_list, nCols - 1)
    rowslice = slice(consec_rows_top, consec_rows_bottom)
    colslice = slice(remove_cols_left, remove_cols_right)
    return rowslice, colslice



[docs]def get_undirected_edge_ids(directed_edges):
    r"""
    Args:
        directed_edges (ndarray[ndims=2]):

    Returns:
        list: edgeid_list

    CommandLine:
        python -m vtool.other --exec-get_undirected_edge_ids

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
        >>> edgeid_list = get_undirected_edge_ids(directed_edges)
        >>> result = ('edgeid_list = %s' % (ub.repr2(edgeid_list),))
        >>> print(result)
        edgeid_list = [0 0 1 2 3 1 1]
    """
    # import vtool as vt
    undirected_edges = to_undirected_edges(directed_edges)
    edgeid_list = compute_unique_data_ids(undirected_edges)
    return edgeid_list



[docs]def to_undirected_edges(directed_edges, upper=False):
    assert len(directed_edges.shape) == 2 and directed_edges.shape[1] == 2
    # flipped = qaid_arr < daid_arr
    if upper:
        flipped = directed_edges.T[0] > directed_edges.T[1]
    else:
        flipped = directed_edges.T[0] < directed_edges.T[1]
    # standardize edge order
    edges_dupl = directed_edges.copy()
    edges_dupl[flipped, 0:2] = edges_dupl[flipped, 0:2][:, ::-1]
    undirected_edges = edges_dupl
    return undirected_edges



[docs]def find_best_undirected_edge_indexes(directed_edges, score_arr=None):
    r"""
    Args:
        directed_edges (ndarray[ndims=2]):
        score_arr (ndarray):

    Returns:
        list: unique_edge_xs

    CommandLine:
        python -m vtool.other --test-find_best_undirected_edge_indexes

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
        >>> score_arr = np.array([1, 1, 1, 1, 1, 1, 2])
        >>> unique_edge_xs = find_best_undirected_edge_indexes(directed_edges, score_arr)
        >>> result = str(unique_edge_xs)
        >>> print(result)
        [0 3 4 6]

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> directed_edges = np.array([[1, 2], [2, 1], [2, 3], [3, 1], [1, 1], [2, 3], [3, 2]])
        >>> score_arr = None
        >>> unique_edge_xs = find_best_undirected_edge_indexes(directed_edges, score_arr)
        >>> result = str(unique_edge_xs)
        >>> print(result)
        [0 2 3 4]
    """
    import vtool as vt

    # assert len(directed_edges.shape) == 2 and directed_edges.shape[1] == 2
    # # flipped = qaid_arr < daid_arr
    # flipped = directed_edges.T[0] < directed_edges.T[1]
    # # standardize edge order
    # edges_dupl = directed_edges.copy()
    # edges_dupl[flipped, 0:2] = edges_dupl[flipped, 0:2][:, ::-1]
    # edgeid_list = vt.compute_unique_data_ids(edges_dupl)
    edgeid_list = get_undirected_edge_ids(directed_edges)
    unique_edgeids, groupxs = vt.group_indices(edgeid_list)
    # if there is more than one edge in a group take the one with the highest score
    if score_arr is None:
        unique_edge_xs_list = [groupx[0] for groupx in groupxs]
    else:
        assert len(score_arr) == len(directed_edges)
        score_groups = vt.apply_grouping(score_arr, groupxs)
        score_argmaxs = [score_group.argmax() for score_group in score_groups]
        unique_edge_xs_list = [
            groupx[argmax] for groupx, argmax in zip(groupxs, score_argmaxs)
        ]
    unique_edge_xs = np.array(sorted(unique_edge_xs_list), dtype=np.int32)
    return unique_edge_xs



[docs]def argsort_records(arrays, reverse=False):
    r"""
    Sorts arrays that form records.
    Same as lexsort(arrays[::-1]) --- ie. rows are reversed.

    Args:
        arrays (ndarray): array of records
        reverse (bool): (default = False)

    Returns:
        ndarray: sortx - sorted indicies

    CommandLine:
        python -m vtool.other --exec-argsort_records

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arrays = np.array([
        >>>     [1, 1, 1, 2, 2, 2, 3, 4, 5],
        >>>     [2, 0, 2, 6, 4, 3, 2, 5, 6],
        >>>     [1, 1, 0, 2, 3, 4, 5, 6, 7],
        >>> ],)
        >>> reverse = False
        >>> sortx = argsort_records(arrays, reverse)
        >>> result = ('sortx = %s' % (str(sortx),))
        >>> print('lxsrt = %s' % (np.lexsort(arrays[::-1]),))
        >>> print(result)
        sortx = [1 2 0 5 4 3 6 7 8]
    """
    sorting_records = np.rec.fromarrays(arrays)
    sort_stride = (-reverse * 2) + 1
    sortx = sorting_records.argsort()[::sort_stride]
    return sortx



[docs]def unique_rows(arr, directed=True):
    """
    Order or columns does not matter if directed = False
    """
    if directed:
        idx_list = compute_unique_data_ids(arr)
    else:
        idx_list = get_undirected_edge_ids(arr)
    _, unique_rowx = np.unique(idx_list, return_index=True)
    unique_arr = arr.take(unique_rowx, axis=0)
    return unique_arr



[docs]def compute_ndarray_unique_rowids_unsafe(arr):
    """
    arr = np.random.randint(2, size=(10000, 10))
    vt.compute_unique_data_ids_(list(map(tuple, arr)))
    len(vt.compute_unique_data_ids_(list(map(tuple, arr))))
    len(np.unique(vt.compute_unique_data_ids_(list(map(tuple, arr)))))

    %timeit vt.compute_unique_data_ids_(list(map(tuple, arr)))
    %timeit compute_ndarray_unique_rowids_unsafe(arr)

    """
    # no checks performed
    void_dtype = np.dtype((np.void, arr.dtype.itemsize * arr.shape[1]))
    # assert arr.flags['C_CONTIGUOUS']
    arr_void_view = arr.view(void_dtype)
    unique, rowids = np.unique(arr_void_view, return_inverse=True)
    return rowids

    # np.ascontiguousarray(arr).data == arr.data
    # assert arr.data == arr_void_view.data


[docs]def nonunique_row_flags(arr):
    import vtool as vt
    from vtool.numpy_utils import unique_row_indexes

    unique_rowx = unique_row_indexes(arr)
    unique_flags = vt.index_to_boolmask(unique_rowx, len(arr))
    nonunique_flags = np.logical_not(unique_flags)
    return nonunique_flags



[docs]def nonunique_row_indexes(arr):
    """rows that are not unique (does not include the first instance of each pattern)

    Args:
        arr (ndarray): 2d array

    Returns:
        ndarray: nonunique_rowx

    SeeAlso:
        unique_row_indexes
        nonunique_row_flags

    CommandLine:
        python -m vtool.other --test-unique_row_indexes

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arr = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
        >>> nonunique_rowx = unique_row_indexes(arr)
        >>> result = ('nonunique_rowx = %s' % (ub.repr2(nonunique_rowx),))
        >>> print(result)
        nonunique_rowx = np.array([4, 6, 7, 8], dtype=np.int64)
    """
    nonunique_flags = nonunique_row_flags(arr)
    nonunique_rowx = np.where(nonunique_flags)[0]
    return nonunique_rowx



[docs]def compute_unique_data_ids(data):
    """
    This is actually faster than compute_unique_integer_data_ids it seems

    CommandLine:
        python -m vtool.other --test-compute_unique_data_ids

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> data = np.array([[0, 0], [0, 1], [1, 0], [1, 1], [0, 0], [.534, .432], [.534, .432], [1, 0], [0, 1]])
        >>> dataid_list = compute_unique_data_ids(data)
        >>> result = 'dataid_list = ' + ub.repr2(dataid_list, with_dtype=True)
        >>> print(result)
        dataid_list = np.array([0, 1, 2, 3, 0, 4, 4, 2, 1], dtype=np.int32)
    """
    # construct a unique id for every edge
    hashable_rows = [tuple(row_.tolist()) for row_ in data]
    dataid_list = np.array(compute_unique_data_ids_(hashable_rows), dtype=np.int32)
    return dataid_list



[docs]def compute_unique_data_ids_(hashable_rows, iddict_=None):
    if iddict_ is None:
        iddict_ = {}
    for row in hashable_rows:
        if row not in iddict_:
            iddict_[row] = len(iddict_)
    dataid_list = ut.dict_take(iddict_, hashable_rows)
    return dataid_list



[docs]def compute_unique_arr_dataids(arr):
    """specialized version for speed when arr is an ndarray"""
    iddict_ = {}
    hashable_rows = list(map(tuple, arr.tolist()))
    for row in hashable_rows:
        if row not in iddict_:
            iddict_[row] = len(iddict_)
    dataid_list = np.array([iddict_[row] for row in hashable_rows])
    return dataid_list



[docs]def compute_unique_integer_data_ids(data):
    r"""
    This is actually slower than compute_unique_data_ids it seems

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> # build test data
        >>> data = np.array([[0, 0], [0, 1], [1, 1], [0, 0], [0, 0], [0, 1], [1, 1], [0, 0], [9, 0]])
        >>> data = np.random.randint(1000, size=(1000, 2))
        >>> # execute function
        >>> result1 = compute_unique_data_ids(data)
        >>> result2 = compute_unique_integer_data_ids(data)
        >>> # verify results
        >>> print(result)

    %timeit compute_unique_data_ids(data)
    %timeit compute_unique_integer_data_ids(data)
    """
    # construct a unique id for every edge
    ncols = data.shape[1]
    # get the number of decimal places to shift
    exp_step = np.ceil(np.log10(data.max()))
    offsets = [int(10 ** (ix * exp_step)) for ix in reversed(range(0, ncols))]
    dataid_list = np.array(
        [sum([item * offset for item, offset in zip(row, offsets)]) for row in data]
    )
    return dataid_list



[docs]def trytake(list_, index_list):
    return None if list_ is None else list_take_(list_, index_list)



[docs]def list_take_(list_, index_list):
    if isinstance(list_, np.ndarray):
        return list_.take(index_list, axis=0)
    else:
        return list(ub.take(list_, index_list))



[docs]def compress2(arr, flag_list, axis=None, out=None):
    """
    Wrapper around numpy compress that makes the signature more similar to take
    """
    return np.compress(flag_list, arr, axis=axis, out=out)



[docs]def take2(arr, index_list, axis=None, out=None):
    """
    Wrapper around numpy compress that makes the signature more similar to take
    """
    return np.take(arr, index_list, axis=axis, out=out)



[docs]def list_compress_(list_, flag_list):
    if isinstance(list_, np.ndarray):
        return list_.compress(flag_list, axis=0)
    else:
        return list(ub.compress(list_, flag_list))



[docs]def index_partition(item_list, part1_items):
    """
    returns two lists. The first are the indecies of items in item_list that
    are in part1_items. the second is the indices in item_list that are not
    in part1_items. items in part1_items that are not in item_list are
    ignored

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> item_list = ['dist', 'fg', 'distinctiveness']
        >>> part1_items = ['fg', 'distinctiveness']
        >>> part1_indexes, part2_indexes = index_partition(item_list, part1_items)
        >>> ut.assert_eq(part1_indexes.tolist(), [1, 2])
        >>> ut.assert_eq(part2_indexes.tolist(), [0])
    """
    part1_indexes_ = [item_list.index(item) for item in part1_items if item in item_list]
    part1_indexes = np.array(part1_indexes_)
    part2_indexes = np.setdiff1d(np.arange(len(item_list)), part1_indexes)
    # FIXME: use dtype np.int_
    part1_indexes = part1_indexes.astype(np.int32)
    part2_indexes = part2_indexes.astype(np.int32)
    return part1_indexes, part2_indexes



# def partition_Nones(item_list):
#     """
#     Example:
#         >>> # ENABLE_DOCTEST
#         >>> from vtool.other import *  # NOQA
#         >>> item_list = ['foo', None, None, 'bar']
#         >>> part1_indexes, part2_indexes = partition_Nones(item_list)
#     """
#     # part1_indexes_ = ut.list_where(item_list)
#     part1_indexes_ = [index for index, item in enumerate(item_list) if item is not None]
#     part1_indexes = np.array(part1_indexes_)
#     part2_indexes = np.setdiff1d(np.arange(len(item_list)), part1_indexes)
#     return part1_indexes, part2_indexes


[docs]def rebuild_partition(part1_vals, part2_vals, part1_indexes, part2_indexes):
    r"""
    Inverts work done by index_partition

    Args:
        part1_vals (list):
        part2_vals (list):
        part1_indexes (dict):
        part2_indexes (dict):

    CommandLine:
        python -m vtool.other --test-rebuild_partition

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> item_list = ['dist', 'fg', 'distinctiveness']
        >>> part1_items = ['fg', 'distinctiveness']
        >>> part1_indexes, part2_indexes = index_partition(item_list, part1_items)
        >>> part1_vals = ut.take(item_list, part1_indexes)
        >>> part2_vals = ut.take(item_list, part2_indexes)
        >>> val_list = rebuild_partition(part1_vals, part2_vals, part1_indexes, part2_indexes)
        >>> assert val_list == item_list, 'incorrect inversin'
        >>> print(val_list)
    """
    val_list = [None] * (len(part1_indexes) + len(part2_indexes))
    for idx, val in zip(part1_indexes, part1_vals):
        val_list[idx] = val
    for idx, val in zip(part2_indexes, part2_vals):
        val_list[idx] = val
    return val_list



[docs]def weighted_average_scoring(fsv, weight_filtxs, nonweight_filtxs):
    r"""
    does \frac{\sum_i w^f_i * w^d_i * r_i}{\sum_i w^f_i, w^d_i}
    to get a weighed average of ratio scores

    If we normalize the weight part to add to 1 then we can get per-feature
    scores.

    References:
        http://en.wikipedia.org/wiki/Weighted_arithmetic_mean

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> fsv = np.array([
        ...     [ 0.82992172,  1.56136119,  0.66465378],
        ...     [ 0.8000412 ,  2.14719748,  1.        ],
        ...     [ 0.80848503,  2.6816361 ,  1.        ],
        ...     [ 0.86761665,  2.70189977,  1.        ],
        ...     [ 0.8004055 ,  1.58753884,  0.92178345],])
        >>> weight_filtxs = np.array([1, 2], dtype=np.int32)
        >>> nonweight_filtxs = np.array([0], dtype=np.int32)
        >>> new_fs = weighted_average_scoring(fsv, weight_filtxs, nonweight_filtxs)
        >>> result = new_fs
        >>> print(result)

    """
    weight_fs = fsv.T.take(weight_filtxs, axis=0).T.prod(axis=1)
    nonweight_fs = fsv.T.take(nonweight_filtxs, axis=0).T.prod(axis=1)
    weight_fs_norm01 = weight_fs / weight_fs.sum()
    # weight_fs_norm01[np.isnan(weight_fs_norm01)] = 0.0
    # If weights are nan, fill them with zeros
    weight_fs_norm01 = np.nan_to_num(weight_fs_norm01)
    new_fs = np.multiply(nonweight_fs, weight_fs_norm01)
    return new_fs



[docs]def assert_zipcompress(arr_list, flags_list, axis=None):
    num_flags = [len(flags) for flags in flags_list]
    if axis is None:
        num_arrs = [arr.size for arr in arr_list]
    else:
        num_arrs = [arr.shape[axis] for arr in arr_list]
    assert num_flags == num_arrs, 'not able to zipcompress'



[docs]def zipcompress_safe(arr_list, flags_list, axis=None):
    arr_list = list(arr_list)
    flags_list = list(flags_list)
    assert_zipcompress(arr_list, flags_list, axis=axis)
    return zipcompress(arr_list, flags_list, axis)



[docs]def zipcompress(arr_list, flags_list, axis=None):
    return [
        np.compress(flags, arr, axis=axis) for arr, flags in zip(arr_list, flags_list)
    ]



[docs]def ziptake(arr_list, indices_list, axis=None):
    return [arr.take(indices, axis=axis) for arr, indices in zip(arr_list, indices_list)]



[docs]def zipcat(arr1_list, arr2_list, axis=None):
    r"""
    Args:
        arr1_list (list):
        arr2_list (list):
        axis (None): (default = None)

    Returns:
        list:

    CommandLine:
        python -m vtool.other --exec-zipcat --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arr1_list = [np.array([0, 0, 0]), np.array([0, 0, 0, 0])]
        >>> arr2_list = [np.array([1, 1, 1]), np.array([1, 1, 1, 1])]
        >>> axis = None
        >>> arr3_list = zipcat(arr1_list, arr2_list, axis)
        >>> arr3_list0 = zipcat(arr1_list, arr2_list, axis=0)
        >>> arr3_list1 = zipcat(arr1_list, arr2_list, axis=1)
        >>> arr3_list2 = zipcat(arr1_list, arr2_list, axis=2)
        >>> print('arr3_list = %s' % (ut.repr3(arr3_list),))
        >>> print('arr3_list0 = %s' % (ut.repr3(arr3_list0),))
        >>> print('arr3_list2 = %s' % (ut.repr3(arr3_list2),))
    """
    import vtool as vt

    assert len(arr1_list) == len(arr2_list), 'lists must correspond'
    if axis is None:
        arr1_iter = arr1_list
        arr2_iter = arr2_list
    else:
        arr1_iter = [vt.atleast_nd(arr1, axis + 1) for arr1 in arr1_list]
        arr2_iter = [vt.atleast_nd(arr2, axis + 1) for arr2 in arr2_list]
    arrs_iter = list(zip(arr1_iter, arr2_iter))
    arr3_list = [np.concatenate(arrs, axis=axis) for arrs in arrs_iter]
    return arr3_list



[docs]def atleast_nd(arr, n, tofront=False):
    r"""
    View inputs as arrays with at least n dimensions.
    TODO: Commit to numpy

    Args:
        arr (array_like): One array-like object.  Non-array inputs are
            converted to arrays.  Arrays that already have n or more dimensions
            are preserved.
        n (int):
        tofront (bool): if True new dims are added to the front of the array

    CommandLine:
        python -m vtool.other --exec-atleast_nd --show

    Returns:
        ndarray :
            An array with ``a.ndim >= n``.  Copies are avoided where possible,
            and views with three or more dimensions are returned.  For example,
            a 1-D array of shape ``(N,)`` becomes a view of shape
            ``(1, N, 1)``, and a 2-D array of shape ``(M, N)`` becomes a view of shape
            ``(M, N, 1)``.

    See Also:
        atleast_1d, atleast_2d, atleast_3d

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> n = 2
        >>> arr = np.array([1, 1, 1])
        >>> arr_ = atleast_nd(arr, n)
        >>> result = ub.repr2(arr_.tolist())
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> n = 4
        >>> arr1 = [1, 1, 1]
        >>> arr2 = np.array(0)
        >>> arr3 = np.array([[[[[1]]]]])
        >>> arr1_ = atleast_nd(arr1, n)
        >>> arr2_ = atleast_nd(arr2, n)
        >>> arr3_ = atleast_nd(arr3, n)
        >>> result1 = ub.repr2(arr1_.tolist())
        >>> result2 = ub.repr2(arr2_.tolist())
        >>> result3 = ub.repr2(arr3_.tolist())
        >>> result = '\n'.join([result1, result2, result3])
        >>> print(result)
    """
    arr_ = np.asanyarray(arr)
    ndims = len(arr_.shape)
    if n is not None and ndims < n:
        # append the required number of dimensions to the end
        if tofront:
            expander = (None,) * (n - ndims) + (Ellipsis,)
        else:
            expander = (Ellipsis,) + (None,) * (n - ndims)
        arr_ = arr_[expander]
    return arr_



[docs]def ensure_shape(arr, dimshape):
    """
    Ensures that an array takes a certain shape. The total size of the array
    must not change.

    Args:
        arr (ndarray): array to change the shape of
        dimshape (tuple): desired shape (Nones can be used to broadcast
            dimensions)

    Returns:
        ndarray - the input array, which has been modified inplace.

    CommandLine:
        python -m vtool.other ensure_shape

    Doctest:
        >>> from vtool.other import *  # NOQA
        >>> arr = np.zeros((7, 7))
        >>> dimshape = (None, None, 3)
        >>> arr2 = ensure_shape(np.array([[1, 2]]), (None, 2))
        >>> assert arr2.shape == (1, 2)
        >>> arr3 = ensure_shape(np.array([]), (None, 2))
        >>> assert arr3.shape == (0, 2)
    """
    if isinstance(dimshape, tuple):
        n = len(dimshape)
    else:
        n = dimshape
        dimshape = None
    arr_ = atleast_nd(arr, n)
    if dimshape is not None:
        newshape = tuple(
            [d1 if d2 is None else d2 for d1, d2 in zip(arr_.shape, dimshape)]
        )
        arr_.shape = newshape
    return arr_



[docs]def significant_shape(arr):
    """find the shape without trailing 1's"""
    sig_dim = 0
    for i, dim in enumerate(arr.shape, start=1):
        if dim != 1:
            sig_dim = i
    sig_shape = arr.shape[0:sig_dim]
    return sig_shape



[docs]def atleast_shape(arr, dimshape):
    """
    Ensures that an array takes a certain shape. The total size of the array
    must not change.

    Args:
        arr (ndarray): array to change the shape of
        dimshape (tuple): desired shape (Nones can be used to broadcast
            dimensions)

    Returns:
        ndarray - the input array, which has been modified inplace.

    CommandLine:
        python -m vtool.other ensure_shape

    Doctest:
        >>> from vtool.other import *  # NOQA
        >>> arr = np.zeros((7, 7))
        >>> assert atleast_shape(arr, (1, 1, 3,)).shape == (7, 7, 3)
        >>> assert atleast_shape(arr, (1, 1, 2, 4,)).shape == (7, 7, 2, 4)
        >>> assert atleast_shape(arr, (1, 1,)).shape == (7, 7,)
        >>> assert atleast_shape(arr, (1, 1, 1)).shape == (7, 7, 1)
        >>> assert atleast_shape(np.zeros(()), (1,)).shape == (1,)
        >>> assert atleast_shape(np.zeros(()), tuple()).shape == tuple()
        >>> assert atleast_shape(np.zeros(()), (1, 2, 3,)).shape == (1, 2, 3)
        >>> ut.assert_raises(ValueError, atleast_shape, arr, (2, 2))
        >>> assert atleast_shape(np.zeros((7, 7, 3)), (1, 1, 3)).shape == (7, 7, 3)
        >>> ut.assert_raises(ValueError, atleast_shape, np.zeros((7, 7, 3)), (1, 1, 4))

    """
    n = len(dimshape)
    sig_shape = significant_shape(arr)
    if n < len(sig_shape):
        raise ValueError(
            'len(dimshape)={} must be >= than '
            'len(significant_shape(arr)={})'.format(n, sig_shape)
        )
    arr_ = atleast_nd(arr, n)
    for d1, d2 in zip(arr_.shape, dimshape):
        if d2 > 1 and d1 != 1 and d1 != d2:
            raise ValueError('cannot broadcast {} to {}'.format(arr_.shape, dimshape))
    reps = tuple(
        1 if d2 is None or (d1 == d2) else d2 for d1, d2 in zip(arr_.shape, dimshape)
    )
    arr_ = np.tile(arr_, reps)
    return arr_



[docs]def atleast_3channels(arr, copy=True):
    r"""
    Ensures that there are 3 channels in the image

    Args:
        arr (ndarray[N, M, ...]): the image
        copy (bool): Always copies if True, if False, then copies only when the
            size of the array must change.

    Returns:
        ndarray: with shape (N, M, C), where C in {3, 4}

    CommandLine:
        python -m vtool.other atleast_3channels

    Doctest:
        >>> from vtool.image import *  # NOQA
        >>> import vtool as vt
        >>> assert atleast_3channels(np.zeros((10, 10))).shape[-1] == 3
        >>> assert atleast_3channels(np.zeros((10, 10, 1))).shape[-1] == 3
        >>> assert atleast_3channels(np.zeros((10, 10, 3))).shape[-1] == 3
        >>> assert atleast_3channels(np.zeros((10, 10, 4))).shape[-1] == 4
    """
    # atleast_shape(arr, (None, None, 3))
    ndims = len(arr.shape)
    if ndims == 2:
        res = np.tile(arr[:, :, None], 3)
        return res
    elif ndims == 3:
        h, w, c = arr.shape
        if c == 1:
            res = np.tile(arr, 3)
        elif c in [3, 4]:
            res = arr.copy() if copy else arr
        else:
            raise ValueError('Cannot handle ndims={}'.format(ndims))
    else:
        raise ValueError('Cannot handle arr.shape={}'.format(arr.shape))
    return res



[docs]def iter_reduce_ufunc(ufunc, arr_iter, out=None):
    """
    constant memory iteration and reduction

    applys ufunc from left to right over the input arrays

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arr_list = [
        ...     np.array([0, 1, 2, 3, 8, 9]),
        ...     np.array([4, 1, 2, 3, 4, 5]),
        ...     np.array([0, 5, 2, 3, 4, 5]),
        ...     np.array([1, 1, 6, 3, 4, 5]),
        ...     np.array([0, 1, 2, 7, 4, 5])
        ... ]
        >>> memory = np.array([9, 9, 9, 9, 9, 9])
        >>> gen_memory = memory.copy()
        >>> def arr_gen(arr_list, gen_memory):
        ...     for arr in arr_list:
        ...         gen_memory[:] = arr
        ...         yield gen_memory
        >>> print('memory = %r' % (memory,))
        >>> print('gen_memory = %r' % (gen_memory,))
        >>> ufunc = np.maximum
        >>> res1 = iter_reduce_ufunc(ufunc, iter(arr_list), out=None)
        >>> res2 = iter_reduce_ufunc(ufunc, iter(arr_list), out=memory)
        >>> res3 = iter_reduce_ufunc(ufunc, arr_gen(arr_list, gen_memory), out=memory)
        >>> print('res1       = %r' % (res1,))
        >>> print('res2       = %r' % (res2,))
        >>> print('res3       = %r' % (res3,))
        >>> print('memory     = %r' % (memory,))
        >>> print('gen_memory = %r' % (gen_memory,))
        >>> assert np.all(res1 == res2)
        >>> assert np.all(res2 == res3)
    """
    # Get first item in iterator
    try:
        initial = next(arr_iter)
    except StopIteration:
        return
    # Populate the outvariable if specified otherwise make a copy of the first
    # item to be the output memory
    if out is not None:
        out[:] = initial
    else:
        out = initial.copy()
    # Iterate and reduce
    for arr in arr_iter:
        ufunc(out, arr, out=out)
    return out



[docs]def clipnorm(arr, min_, max_, out=None):
    r"""
    normalizes arr to the range 0 to 1 using min\_ and max\_ as clipping bounds
    """
    if max_ == 1 and min_ == 0:
        if out is not None:
            out[:] = arr
        else:
            out = arr.copy()
        return out
    out_args = tuple() if out is None else (out,)
    arr_ = np.subtract(arr, min_, *out_args)
    arr_ = np.divide(arr_, max_ - min_, *out_args)
    arr_ = np.clip(arr_, 0.0, 1.0, *out_args)
    return arr_



[docs]def intersect1d_reduce(arr_list, assume_unique=False):
    arr_iter = iter(arr_list)
    out = next(arr_iter)
    for arr in arr_iter:
        out = np.intersect1d(out, arr, assume_unique=assume_unique)
    return out



[docs]def componentwise_dot(arr1, arr2):
    """
    a dot product is a componentwise multiplication of
    two vector and then a sum.

    Args:
        arr1 (ndarray)
        arr2 (ndarray):

    Returns:
        ndarray: cosangle

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> np.random.seed(0)
        >>> arr1 = np.random.rand(3, 128)
        >>> arr1 = arr1 / np.linalg.norm(arr1, axis=1)[:, None]
        >>> arr2 = arr1
        >>> cosangle = componentwise_dot(arr1, arr2)
        >>> result = str(cosangle)
        >>> print(result)
        [ 1.  1.  1.]
    """
    cosangle = np.multiply(arr1, arr2).sum(axis=-1).T
    return cosangle



[docs]def intersect2d_indices(A, B):
    r"""
    Args:
        A (ndarray[ndims=2]):
        B (ndarray[ndims=2]):

    Returns:
        tuple: (ax_list, bx_list)

    CommandLine:
        python -m vtool.other --test-intersect2d_indices

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> # build test data
        >>> A = np.array([[ 158,  171], [ 542,  297], [ 955, 1113], [ 255, 1254], [ 976, 1255], [ 170, 1265]])
        >>> B = np.array([[ 117,  211], [ 158,  171], [ 255, 1254], [ 309,  328], [ 447, 1148], [ 750,  357], [ 976, 1255]])
        >>> # execute function
        >>> (ax_list, bx_list) = intersect2d_indices(A, B)
        >>> # verify results
        >>> result = str((ax_list, bx_list))
        >>> print(result)
    """
    flag_list1, flag_list2 = intersect2d_flags(A, B)
    ax_list = np.flatnonzero(flag_list1)
    bx_list = np.flatnonzero(flag_list2)
    return ax_list, bx_list



[docs]def intersect2d_flags(A, B):
    r"""
    Checks intersection of rows of A against rows of B

    Args:
        A (ndarray[ndims=2]):
        B (ndarray[ndims=2]):

    Returns:
        tuple: (flag_list1, flag_list2)

    CommandLine:
        python -m vtool.other --test-intersect2d_flags

    SeeAlso:
        np.in1d - the one dimensional version

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> A = np.array([[609, 307], [ 95, 344], [  1, 690]])
        >>> B = np.array([[ 422, 1148], [ 422,  968], [ 481, 1148], [ 750, 1132], [ 759,  159]])
        >>> (flag_list1, flag_list2) = intersect2d_flags(A, B)
        >>> result = str((flag_list1, flag_list2))
        >>> print(result)
    """
    A_, B_, C_ = intersect2d_structured_numpy(A, B)
    flag_list1 = flag_intersection(A_, C_)
    flag_list2 = flag_intersection(B_, C_)
    return flag_list1, flag_list2



[docs]def flag_intersection(arr1, arr2):
    r"""
    Flags the rows in `arr1` that contain items in `arr2`

    Returns:
        ndarray: flags where len(flags) == len(arr1)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arr1 = np.array([0, 1, 2, 3, 4, 5])
        >>> arr2 = np.array([2, 6, 4])
        >>> flags = flag_intersection(arr1, arr2)
        >>> assert len(flags) == len(arr1)
        >>> result = ('flags = %s' % (ub.repr2(flags),))
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> import vtool as vt
        >>> arr1 = np.array([[0, 0], [0, 1], [0, 2], [0, 3], [0, 4], [0, 5]])
        >>> arr2 = np.array([[0, 2], [0, 6], [0, 4], [3, 0]])
        >>> arr1, arr2 = vt.structure_rows(arr1, arr2)
        >>> flags = flag_intersection(arr1, arr2)
        >>> assert len(flags) == len(arr1)
        >>> result = ('flags = %s' % (ub.repr2(flags),))
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arr1 = np.array([0, 1, 2, 3, 4, 5])
        >>> arr2 = np.array([])
        >>> flags = flag_intersection(arr1, arr2)
        >>> assert len(flags) == len(arr1)
        >>> flags = flag_intersection(np.array([]), np.array([2, 6, 4]))
        >>> assert len(flags) == 0

    Ignore:
        >>> setup = ut.codeblock(
        >>>     r'''
                import vtool as vt
                import numpy as np
                rng = np.random.RandomState(0)
                arr1 = rng.randint(0, 100, 100000).reshape(-1, 2)
                arr2 = rng.randint(0, 100, 1000).reshape(-1, 2)
                arr1_, arr2_ = vt.structure_rows(arr1, arr2)
                ''')
        >>> stmt_list = ut.codeblock(
        >>>     '''
                np.array([row in arr2_ for row in arr1_])
                np.logical_or.reduce([arr1_ == row_ for row_ in arr2_]).ravel()
                vt.iter_reduce_ufunc(np.logical_or, (arr1_ == row_ for row_ in arr2_)).ravel()
                ''').split('\n')
        >>> out = ut.timeit_compare(stmt_list, setup=setup, iterations=3)
    """
    import vtool as vt

    if arr1.size == 0 or arr2.size == 0:
        flags = np.full(arr1.shape[0], False, dtype=np.bool_)
        # return np.empty((0,), dtype=np.bool_)
    else:
        # flags = np.logical_or.reduce([arr1 == row for row in arr2]).T[0]
        flags = vt.iter_reduce_ufunc(
            np.logical_or, (arr1 == row_ for row_ in arr2)
        ).ravel()
    return flags



[docs]def structure_rows(*arrs):
    r"""
    CommandLine:
        python -m vtool.other structure_rows

    SeeAlso:
        unstructure_rows

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arr1 = np.array([[609, 307], [ 95, 344], [  1, 690]])
        >>> arr2 = np.array([[ 422, 1148], [ 422,  968], [ 481, 1148], [ 750, 1132], [ 759,  159]])
        >>> arrs = (arr1, arr2)
        >>> structured_arrs = structure_rows(*arrs)
        >>> unstructured_arrs = unstructure_rows(*structured_arrs)
        >>> assert np.all(unstructured_arrs[0] == arrs[0])
        >>> assert np.all(unstructured_arrs[1] == arrs[1])
        >>> union_ = np.union1d(*structured_arrs)
        >>> union, = unstructure_rows(union_)
        >>> assert len(union.shape) == 2
    """
    arr0 = arrs[0]
    ncols = arr0.shape[1]
    dtype = {
        'names': ['f%d' % (i,) for i in range(ncols)],
        'formats': ncols * [arr0.dtype],
    }
    for arr in arrs:
        assert len(arr.shape) == 2, 'arrays must be 2d'
        assert arr.dtype == arr0.dtype, 'arrays must share the same dtype'
        assert arr.shape[1] == ncols, 'arrays must share column shape'
    structured_arrs = []
    for arr in arrs:
        arr_ = np.ascontiguousarray(arr).view(dtype)
        structured_arrs.append(arr_)
    return structured_arrs



[docs]def unstructure_rows(*structured_arrs):
    r"""
    SeeAlso:
        structure_rows
    """
    # TODO: assert arr.dtype.fields are all the same type
    unstructured_arrs = [
        arr.view(list(arr.dtype.fields.values())[0][0]) for arr in structured_arrs
    ]
    unstructured_arrs = []
    for arr_ in structured_arrs:
        dtype = list(arr_.dtype.fields.values())[0][0]
        arr = arr_.view(dtype).reshape(-1, 2)
        unstructured_arrs.append(arr)
    return unstructured_arrs



[docs]def intersect2d_structured_numpy(arr1, arr2, assume_unique=False):
    r"""
    Args:
        arr1: unstructured 2d array
        arr2: unstructured 2d array

    Returns:
        A\_, B\_, C\_ - structured versions of arr1, and arr2, and their structured intersection

    References:
        http://stackoverflow.com/questions/16970982/find-unique-rows-in-numpy-array
        http://stackoverflow.com/questions/8317022/get-intersecting-rows-across-two-2d-numpy-arrays
    """
    ncols = arr1.shape[1]
    assert (
        arr1.dtype == arr2.dtype
    ), 'arr1 and arr2 must have the same dtypes.' 'arr1.dtype=%r, arr2.dtype=%r' % (
        arr1.dtype,
        arr2.dtype,
    )
    # [('f%d' % i, arr1.dtype) for i in range(ncols)]
    # dtype = np.dtype([('f%d' % i, arr1.dtype) for i in range(ncols)])
    # dtype = {'names': ['f{}'.format(i) for i in range(ncols)],
    #         'formats': ncols * [arr1.dtype]}
    dtype = {
        'names': ['f%d' % (i,) for i in range(ncols)],
        'formats': ncols * [arr1.dtype],
    }
    # try:
    A_ = np.ascontiguousarray(arr1).view(dtype)
    B_ = np.ascontiguousarray(arr2).view(dtype)
    C_ = np.intersect1d(A_, B_, assume_unique=assume_unique)
    # C = np.intersect1d(arr1.view(dtype),
    #                   arr2.view(dtype),
    #                   assume_unique=assume_unique)
    # except ValueError:
    #    C = np.intersect1d(A.copy().view(dtype),
    #                       B.copy().view(dtype),
    #                       assume_unique=assume_unique)
    return A_, B_, C_



[docs]def intersect2d_numpy(A, B, assume_unique=False, return_indices=False):
    """
    References:
        http://stackoverflow.com/questions/8317022/get-intersecting-rows-across-two-2d-numpy-arrays/8317155#8317155

    Args:
        A (ndarray[ndims=2]):
        B (ndarray[ndims=2]):
        assume_unique (bool):

    Returns:
        ndarray[ndims=2]: C

    CommandLine:
        python -m vtool.other --test-intersect2d_numpy

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> # build test data
        >>> A = np.array([[  0,  78,  85, 283, 396, 400, 403, 412, 535, 552],
        ...               [152,  98,  32, 260, 387, 285,  22, 103,  55, 261]]).T
        >>> B = np.array([[403,  85, 412,  85, 815, 463, 613, 552],
        ...                [ 22,  32, 103, 116, 188, 199, 217, 254]]).T
        >>> assume_unique = False
        >>> # execute function
        >>> C, Ax, Bx = intersect2d_numpy(A, B, return_indices=True)
        >>> # verify results
        >>> result = str((C.T, Ax, Bx))
        >>> print(result)
        (array([[ 85, 403, 412],
               [ 32,  22, 103]]), array([2, 6, 7]), array([0, 1, 2]))

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> A = np.array([[1, 2, 3], [1, 1, 1]])
        >>> B = np.array([[1, 2, 3], [1, 2, 14]])
        >>> C, Ax, Bx = intersect2d_numpy(A, B, return_indices=True)
        >>> result = str((C, Ax, Bx))
        >>> print(result)
        (array([[1, 2, 3]]), array([0]), array([0]))
    """
    nrows, ncols = A.shape
    A_, B_, C_ = intersect2d_structured_numpy(A, B, assume_unique)
    # This last bit is optional if you're okay with "C" being a structured array...
    C = C_.view(A.dtype).reshape(-1, ncols)
    if return_indices:
        ax_list = np.flatnonzero(flag_intersection(A_, C_))
        bx_list = np.flatnonzero(flag_intersection(B_, C_))
        return C, ax_list, bx_list
    else:
        return C



[docs]def nearest_point(x, y, pts, mode='random'):
    """finds the nearest point(s) in pts to (x, y)"""
    dists = (pts.T[0] - x) ** 2 + (pts.T[1] - y) ** 2
    fx = dists.argmin()
    mindist = dists[fx]
    other_fx = np.where(mindist == dists)[0]
    if len(other_fx) > 0:
        if mode == 'random':
            np.random.shuffle(other_fx)
            fx = other_fx[0]
        if mode == 'all':
            fx = other_fx
        if mode == 'first':
            fx = fx
    return fx, mindist



[docs]def get_uncovered_mask(covered_array, covering_array):
    r"""
    Args:
        covered_array (ndarray):
        covering_array (ndarray):

    Returns:
        ndarray: flags

    CommandLine:
        python -m vtool.other --test-get_uncovered_mask

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> covered_array = [1, 2, 3, 4, 5]
        >>> covering_array = [2, 4, 5]
        >>> flags = get_uncovered_mask(covered_array, covering_array)
        >>> result = str(flags)
        >>> print(result)
        [ True False  True False False]

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> covered_array = [1, 2, 3, 4, 5]
        >>> covering_array = []
        >>> flags = get_uncovered_mask(covered_array, covering_array)
        >>> result = str(flags)
        >>> print(result)
        [ True  True  True  True  True]

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> covered_array = np.array([
        ...  [1, 2, 3],
        ...  [4, 5, 6],
        ...  [7, 8, 9],
        ... ], dtype=np.int32)
        >>> covering_array = [2, 4, 5]
        >>> flags = get_uncovered_mask(covered_array, covering_array)
        >>> result = ub.repr2(flags, with_dtype=True)
        >>> print(result)
        np.array([[ True, False,  True],
                  [False, False,  True],
                  [ True,  True,  True]], dtype=np.bool)

    Ignore:
        covering_array = [1, 2, 3, 4, 5, 6, 7]
        %timeit get_uncovered_mask(covered_array, covering_array)
        100000 loops, best of 3: 18.6 µs per loop
        %timeit get_uncovered_mask2(covered_array, covering_array)
        100000 loops, best of 3: 16.9 µs per loop


    """
    import vtool as vt

    if len(covering_array) == 0:
        return np.ones(np.shape(covered_array), dtype=np.bool_)
    else:
        flags_iter = (np.not_equal(covered_array, item) for item in covering_array)
        mask_array = vt.iter_reduce_ufunc(np.logical_and, flags_iter)
        return mask_array

    # if len(covering_array) == 0:
    #    return np.ones(np.shape(covered_array), dtype=np.bool_)
    # else:
    #    flags_list = (np.not_equal(covered_array, item) for item in covering_array)
    #    mask_array = and_lists(*flags_list)
    #    return mask_array


# def get_uncovered_mask2(covered_array, covering_array):
#    if len(covering_array) == 0:
#        return np.ones(np.shape(covered_array), dtype=np.bool_)
#    else:
#        flags_iter = (np.not_equal(covered_array, item) for item in covering_array)
#        mask_array = vt.iter_reduce_ufunc(np.logical_and, flags_iter)
#        return mask_array


[docs]def get_covered_mask(covered_array, covering_array):
    return ~get_uncovered_mask(covered_array, covering_array)



[docs]def mult_lists(*args):
    return np.multiply.reduce(args)



[docs]def or_lists(*args):
    """
    Like np.logical_and, but can take more than 2 arguments

    SeeAlso:
        and_lists
    """
    flags = np.logical_or.reduce(args)
    return flags



[docs]def and_lists(*args):
    """
    Like np.logical_and, but can take more than 2 arguments

    CommandLine:
        python -m vtool.other --test-and_lists

    SeeAlso:
       or_lists

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arg1 = np.array([1, 1, 1, 1,])
        >>> arg2 = np.array([1, 1, 0, 1,])
        >>> arg3 = np.array([0, 1, 0, 1,])
        >>> args = (arg1, arg2, arg3)
        >>> flags = and_lists(*args)
        >>> result = str(flags)
        >>> print(result)
        [False  True False  True]

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> size = 10000
        >>> rng = np.random.RandomState(0)
        >>> arg1 = rng.randint(2, size=size)
        >>> arg2 = rng.randint(2, size=size)
        >>> arg3 = rng.randint(2, size=size)
        >>> args = (arg1, arg2, arg3)
        >>> flags = and_lists(*args)
        >>> # ensure equal division
        >>> segments = 5
        >>> validx = np.where(flags)[0]
        >>> endx = int(segments * (validx.size // (segments)))
        >>> parts = np.split(validx[:endx], segments)
        >>> result = str(list(map(np.sum, parts)))
        >>> print(result)
        [243734, 714397, 1204989, 1729375, 2235191]

    %timeit reduce(np.logical_and, args)
    %timeit np.logical_and.reduce(args)  # wins with more data
    """
    return np.logical_and.reduce(args)



[docs]def rowwise_operation(arr1, arr2, op):
    """
    DEPRICATE THIS IS POSSIBLE WITH STRICTLY BROADCASTING AND
    USING np.newaxis

    DEPRICATE, numpy has better ways of doing this.
    Is the rowwise name correct? Should it be colwise?

    performs an operation between an
    (N x A x B ... x Z) array with an
    (N x 1) array
    """
    # FIXME: not sure this is the correct terminology
    assert arr1.shape[0] == arr2.shape[0]
    broadcast_dimensions = arr1.shape[1:]  # need padding for
    tileshape = tuple(list(broadcast_dimensions) + [1])
    arr2_ = np.rollaxis(np.tile(arr2, tileshape), -1)
    rowwise_result = op(arr1, arr2_)
    return rowwise_result



[docs]def colwise_operation(arr1, arr2, op):
    arr1T = arr1.T
    arr2T = arr2.T
    rowwise_result = rowwise_operation(arr1T, arr2T, op)
    colwise_result = rowwise_result.T
    return colwise_result



[docs]def compare_matrix_columns(matrix, columns, comp_op=np.equal, logic_op=np.logical_or):
    """
    REPLACE WITH:
        qfx2_invalid = logic_op.reduce([comp_op([:, None], qfx2_normnid) for col1 in qfx2_topnid.T])

    """
    # FIXME: Generalize
    # row_matrix = matrix.T
    # row_list   = columns.T
    return compare_matrix_to_rows(
        matrix.T, columns.T, comp_op=comp_op, logic_op=logic_op
    ).T



[docs]def compare_matrix_to_rows(
    row_matrix, row_list, comp_op=np.equal, logic_op=np.logical_or
):
    """
    Compares each row in row_list to each row in row matrix using comp_op
    Both must have the same number of columns.
    Performs logic_op on the results of each individual row

    SeeAlso:
        wbia.algo.hots.nn_weights.mark_name_valid_normalizers

    compop   = np.equal
    logic_op = np.logical_or
    """
    row_result_list = [
        np.array([comp_op(matrow, row) for matrow in row_matrix]) for row in row_list
    ]
    output = row_result_list[0]
    for row_result in row_result_list[1:]:
        logic_op(output, row_result, out=output)
        # output = logic_op(output, row_result)
    return output



[docs]def norm01(array, dim=None):
    """
    normalizes a numpy array from 0 to 1 based in its extent

    Args:
        array (ndarray):
        dim   (int):

    Returns:
        ndarray:

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> array = np.array([ 22, 1, 3, 2, 10, 42, ])
        >>> dim = None
        >>> array_norm = norm01(array, dim)
        >>> result = ub.repr2(array_norm, precision=3)
        >>> print(result)
    """
    if not ut.is_float(array):
        array = array.astype(np.float32)
    array_max = array.max(dim)
    array_min = array.min(dim)
    array_exnt = np.subtract(array_max, array_min)
    array_norm = np.divide(np.subtract(array, array_min), array_exnt)
    return array_norm



[docs]def weighted_geometic_mean_unnormalized(data, weights):
    import vtool as vt

    terms = [x ** w for x, w in zip(data, weights)]
    termprod = vt.iter_reduce_ufunc(np.multiply, iter(terms))
    return termprod



[docs]def weighted_geometic_mean(data, weights):
    r"""
    Args:
        data (list of ndarrays):
        weights (ndarray):

    Returns:
        ndarray

    CommandLine:
        python -m vtool.other --test-weighted_geometic_mean

    References:
        https://en.wikipedia.org/wiki/Weighted_geometric_mean

    SeeAlso:
        scipy.stats.mstats.gmean

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> data = [.9, .5]
        >>> weights = np.array([1.0, .5])
        >>> gmean_ = weighted_geometic_mean(data, weights)
        >>> result = ('gmean_ = %.3f' % (gmean_,))
        >>> print(result)
        gmean_ = 0.740

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> rng = np.random.RandomState(0)
        >>> img1 = rng.rand(4, 4)
        >>> img2 = rng.rand(4, 4)
        >>> data = [img1, img2]
        >>> weights = np.array([.5, .5])
        >>> gmean_ = weighted_geometic_mean(data, weights)
        >>> result = ub.hzcat(['gmean_ = %s' % (ub.repr2(gmean_, precision=2, with_dtype=True), )])
        >>> print(result)

    Ignore:
        res1 = ((img1 ** .5 * img2 ** .5)) ** 1
        res2 = np.sqrt(img1 * img2)
    """
    import vtool as vt

    terms = [np.asarray(x ** w) for x, w in zip(data, weights)]
    termprod = vt.iter_reduce_ufunc(np.multiply, iter(terms))
    exponent = 1 / np.sum(weights)
    gmean_ = termprod ** exponent
    return gmean_



[docs]def grab_webcam_image():
    """
    References:
        http://opencv-python-tutroals.readthedocs.org/en/latest/py_tutorials/py_gui/py_video_display/py_video_display.html

    CommandLine:
        python -m vtool.other --test-grab_webcam_image --show

    Example:
        >>> # SCRIPT
        >>> from vtool.other import *  # NOQA
        >>> import vtool as vt
        >>> img = grab_webcam_image()
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(img)
        >>> vt.imwrite('webcap.jpg', img)
        >>> ut.show_if_requested()
    """
    import cv2

    cap = cv2.VideoCapture(0)
    # Capture frame-by-frame
    ret, img = cap.read()
    # When everything done, release the capture
    cap.release()
    return img



# def xor_swap(arr1, arr2, inplace=True):
#    if not inplace:
#        arr1 = arr1.copy()
#        arr2 = arr2.copy()
#    np.bitwise_xor(arr1, arr2, out=arr1)
#    np.bitwise_xor(arr1, arr2, out=arr2)
#    np.bitwise_xor(arr1, arr2, out=arr1)
#    return arr1, arr2


[docs]def find_first_true_indices(flags_list):
    """
    TODO: move to vtool

    returns a list of indexes where the index is the first True position
    in the corresponding sublist or None if it does not exist

    in other words: for each row finds the smallest True column number or None

    Args:
        flags_list (list): list of lists of booleans

    CommandLine:
        python -m utool.util_list --test-find_first_true_indices

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> # build test data
        >>> flags_list = [[True, False, True],
        ...               [False, False, False],
        ...               [False, True, True],
        ...               [False, False, True]]
        >>> # execute function
        >>> index_list = find_first_true_indices(flags_list)
        >>> # verify results
        >>> result = str(index_list)
        >>> print(result)
        [0, None, 1, 2]
    """

    def tryget_fisrt_true(flags):
        index_list = np.where(flags)[0]
        index = None if len(index_list) == 0 else index_list[0]
        return index

    index_list = [tryget_fisrt_true(flags) for flags in flags_list]
    return index_list



[docs]def find_k_true_indicies(flags_list, k):
    r"""
    Uses output of either this function or find_first_true_indices
    to find the next index of true flags

    Args:
        flags_list (list): list of lists of booleans

    CommandLine:
        python -m utool.util_list --test-find_next_true_indices

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> flags_list = [[False, False, True],
        ...               [False, False, False],
        ...               [False, True, True],
        ...               [True, True, True]]
        >>> k = 2
        >>> indices = find_k_true_indicies(flags_list, k)
        >>> result = str(indices)
        >>> print(result)
        [array([2]), None, array([1, 2]), array([0, 1])]
    """
    if False:
        import vtool as vt

        flags_list = np.array(flags_list)
        rowxs, colxs = np.where(flags_list)
        first_k_groupxs = [groupx[0:k] for groupx in vt.group_indices(rowxs)[1]]
        chosen_xs = np.hstack(first_k_groupxs)
        flat_xs = np.ravel_multi_index(
            (rowxs.take(chosen_xs), colxs.take(chosen_xs)), flags_list.shape
        )
        flat_xs

    def tryget_k_true(flags):
        index_list = np.where(flags)[0]
        index = None if len(index_list) == 0 else index_list[0:k]
        return index

    index_list = [tryget_k_true(flags) for flags in flags_list]
    return index_list



[docs]def find_next_true_indices(flags_list, offset_list):
    r"""
    Uses output of either this function or find_first_true_indices
    to find the next index of true flags

    Args:
        flags_list (list): list of lists of booleans

    CommandLine:
        python -m utool.util_list --test-find_next_true_indices

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> # build test data
        >>> flags_list = [[True, False, True],
        ...               [False, False, False],
        ...               [False, True, True],
        ...               [False, False, True]]
        >>> offset_list = find_first_true_indices(flags_list)
        >>> # execute function
        >>> index_list = find_next_true_indices(flags_list, offset_list)
        >>> # verify results
        >>> result = str(index_list)
        >>> print(result)
        [2, None, 2, None]
    """

    def tryget_next_true(flags, offset_):
        offset = offset_ + 1
        relative_flags = flags[offset:]
        rel_index_list = np.where(relative_flags)[0]
        index = None if len(rel_index_list) == 0 else rel_index_list[0] + offset
        return index

    index_list = [
        None if offset is None else tryget_next_true(flags, offset)
        for flags, offset in zip(flags_list, offset_list)
    ]
    return index_list



[docs]def ensure_rng(seed=None):
    """
    Returns a numpy random number generator given a seed.
    """
    if seed is None:
        rng = np.random
    elif isinstance(seed, np.random.RandomState):
        rng = seed
    else:
        rng = np.random.RandomState(seed)
    return rng



[docs]def safe_extreme(arr, op, fill=np.nan, finite=False, nans=True):
    """
    Applies an exterme operation to an 1d array (typically max/min) but ensures
    a value is always returned even in operations without identities. The
    default identity must be specified using the `fill` argument.

    Args:
        arr (ndarray): 1d array to take extreme of
        op (func): vectorized operation like np.max to apply to array
        fill (float): return type if arr has no elements (default = nan)
        finite (bool): if True ignores non-finite values (default = False)
        nans (bool): if False ignores nans (default = True)
    """
    if arr is None:
        extreme = fill
    else:
        arr = np.asarray(arr)
        if finite:
            arr = arr.compress(np.isfinite(arr))
        if not nans:
            arr = arr.compress(np.logical_not(np.isnan(arr)))
        if len(arr) == 0:
            extreme = fill
        else:
            extreme = op(arr)
    return extreme



[docs]def safe_argmax(arr, fill=np.nan, finite=False, nans=True):
    """
    Doctest:
        >>> from vtool.other import *
        >>> assert safe_argmax([np.nan, np.nan], nans=False) == 0
        >>> assert safe_argmax([-100, np.nan], nans=False) == 0
        >>> assert safe_argmax([np.nan, -100], nans=False) == 1
        >>> assert safe_argmax([-100, 0], nans=False) == 1
        >>> assert np.isnan(safe_argmax([]))
    """
    if len(arr) == 0:
        return fill
    extreme = safe_max(arr, fill=fill, finite=finite, nans=nans)
    if np.isnan(extreme):
        arg_extreme = np.where(np.isnan(arr))[0][0]
    else:
        arg_extreme = np.where(arr == extreme)[0][0]
    return arg_extreme



[docs]def safe_max(arr, fill=np.nan, finite=False, nans=True):
    r"""
    Args:
        arr (ndarray): 1d array to take max of
        fill (float): return type if arr has no elements (default = nan)
        finite (bool): if True ignores non-finite values (default = False)
        nans (bool): if False ignores nans (default = True)

    CommandLine:
        python -m vtool.other safe_max --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arrs = [[], [np.nan], [-np.inf, np.nan, np.inf], [np.inf], [np.inf, 1], [0, 1]]
        >>> arrs = [np.array(arr) for arr in arrs]
        >>> fill = np.nan
        >>> results1 = [safe_max(arr, fill, finite=False, nans=True) for arr in arrs]
        >>> results2 = [safe_max(arr, fill, finite=True, nans=True) for arr in arrs]
        >>> results3 = [safe_max(arr, fill, finite=True, nans=False) for arr in arrs]
        >>> results4 = [safe_max(arr, fill, finite=False, nans=False) for arr in arrs]
        >>> results = [results1, results2, results3, results4]
        >>> result = ('results = %s' % (ub.repr2(results, nl=1),))
        >>> print(result)
        results = [
            [float('nan'), float('nan'), float('nan'), float('inf'), float('inf'), 1],
            [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 1],
            [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 1],
            [float('nan'), float('nan'), float('inf'), float('inf'), float('inf'), 1],
        ]
    """
    return safe_extreme(arr, np.max, fill, finite, nans)



[docs]def safe_min(arr, fill=np.nan, finite=False, nans=True):
    """
    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> arrs = [[], [np.nan], [-np.inf, np.nan, np.inf], [np.inf], [np.inf, 1], [0, 1]]
        >>> arrs = [np.array(arr) for arr in arrs]
        >>> fill = np.nan
        >>> results1 = [safe_min(arr, fill, finite=False, nans=True) for arr in arrs]
        >>> results2 = [safe_min(arr, fill, finite=True, nans=True) for arr in arrs]
        >>> results3 = [safe_min(arr, fill, finite=True, nans=False) for arr in arrs]
        >>> results4 = [safe_min(arr, fill, finite=False, nans=False) for arr in arrs]
        >>> results = [results1, results2, results3, results4]
        >>> result = ('results = %s' % (ub.repr2(results, nl=1),))
        >>> print(result)
        results = [
            [float('nan'), float('nan'), float('nan'), float('inf'), 1.0, 0],
            [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 0],
            [float('nan'), float('nan'), float('nan'), float('nan'), 1.0, 0],
            [float('nan'), float('nan'), float('-inf'), float('inf'), 1.0, 0],
        ]
    """
    return safe_extreme(arr, np.min, fill, finite, nans)



[docs]def safe_div(a, b):
    return None if a is None or b is None else a / b



[docs]def multigroup_lookup_naive(lazydict, keys_list, subkeys_list, custom_func):
    r"""
    Slow version of multigroup_lookup. Makes a call to custom_func for each
    item in zip(keys_list, subkeys_list).

    SeeAlso:
        vt.multigroup_lookup
    """
    data_lists = []
    for keys, subkeys in zip(keys_list, subkeys_list):
        subvals_list = [
            custom_func(lazydict, key, [subkey])[0] for key, subkey in zip(keys, subkeys)
        ]
        data_lists.append(subvals_list)
    return data_lists



[docs]def multigroup_lookup(lazydict, keys_list, subkeys_list, custom_func):
    r"""
    Efficiently calls custom_func for each item in zip(keys_list, subkeys_list)
    by grouping subkeys to minimize the number of calls to custom_func.

    We are given multiple lists of keys, and subvals.
    The goal is to group the subvals by keys and apply the subval lookups
    (a call to a function) to the key only once and at the same time.

    Args:
        lazydict (dict of utool.LazyDict):
        keys_list (list):
        subkeys_list (list):
        custom_func (func): must have signature custom_func(lazydict, key, subkeys)

    SeeAlso:
        vt.multigroup_lookup_naive - unoptomized version, but simple to read

    Example:
        >>> # SLOW_DOCTEST
        >>> # xdoctest: +SKIP
        >>> from vtool.other import *  # NOQA
        >>> import vtool as vt
        >>> fpath_list = [ut.grab_test_imgpath(key) for key in ut.util_grabdata.get_valid_test_imgkeys()]
        >>> lazydict = {count: vt.testdata_annot_metadata(fpath) for count, fpath in enumerate(fpath_list)}
        >>> aids_list = np.array([(3, 2), (0, 2), (1, 2), (2, 3)])
        >>> fms       = np.array([[2, 5], [2, 3], [2, 1], [3, 4]])
        >>> keys_list = aids_list.T
        >>> subkeys_list = fms.T
        >>> def custom_func(lazydict, key, subkeys):
        >>>     annot = lazydict[key]
        >>>     kpts = annot['kpts']
        >>>     rchip = annot['rchip']
        >>>     kpts_m = kpts.take(subkeys, axis=0)
        >>>     warped_patches = vt.get_warped_patches(rchip, kpts_m)[0]
        >>>     return warped_patches
        >>> data_lists1 = multigroup_lookup(lazydict, keys_list, subkeys_list, custom_func)
        >>> data_lists2 = multigroup_lookup_naive(lazydict, keys_list, subkeys_list, custom_func)
        >>> vt.sver_c_wrapper.asserteq(data_lists1, data_lists2)

    Example:
        >>> keys_list = [np.array([]), np.array([]), np.array([])]
        >>> subkeys_list = [np.array([]), np.array([]), np.array([])]
    """
    import vtool as vt

    # Group the keys in each multi-list individually
    multi_groups = [vt.group_indices(keys) for keys in keys_list]
    # Combine keys across multi-lists usings a dict_stack
    dict_list = [dict(zip(k, v)) for k, v in multi_groups]
    nested_order = ut.dict_stack2(dict_list, default=[])
    # Use keys and values for explicit ordering
    group_key_list = list(nested_order.keys())
    if len(group_key_list) == 0:
        return multigroup_lookup_naive(lazydict, keys_list, subkeys_list, custom_func)
    group_subxs_list = list(nested_order.values())
    # Extract unique and flat subkeys.
    # Maintain an information to invert back into multi-list form
    group_uf_subkeys_list = []
    group_invx_list = []
    group_cumsum_list = []
    for key, subxs in zip(group_key_list, group_subxs_list):
        # Group subkeys for each key
        subkey_group = vt.ziptake(subkeys_list, subxs, axis=0)
        flat_subkeys, group_cumsum = ut.invertible_flatten2(subkey_group)
        unique_subkeys, invx = np.unique(flat_subkeys, return_inverse=True)
        # Append info
        group_uf_subkeys_list.append(unique_subkeys)
        group_invx_list.append(invx)
        group_cumsum_list.append(group_cumsum)
    # Apply custom function (lookup) to unique each key and its flat subkeys
    group_subvals_list = [
        custom_func(lazydict, key, subkeys)
        for key, subkeys in zip(group_key_list, group_uf_subkeys_list)
    ]
    # Efficiently invert values back into input shape
    # First invert the subkey groupings
    multi_subvals_list = [[] for _ in range(len(multi_groups))]
    _iter = zip(group_key_list, group_subvals_list, group_cumsum_list, group_invx_list)
    for key, subvals, group_cumsum, invx in _iter:
        nonunique_subvals = list(ub.take(subvals, invx))
        unflat_subvals_list = ut.unflatten2(nonunique_subvals, group_cumsum)
        for subvals_list, unflat_subvals in zip(multi_subvals_list, unflat_subvals_list):
            subvals_list.append(unflat_subvals)
    # Then invert the key groupings
    data_lists = []
    multi_groupxs_list = list(zip(*group_subxs_list))
    for subvals_list, groupxs in zip(multi_subvals_list, multi_groupxs_list):
        datas = vt.invert_apply_grouping(subvals_list, groupxs)
        data_lists.append(datas)
    return data_lists



[docs]def asserteq(
    output1,
    output2,
    thresh=1e-8,
    nestpath=None,
    level=0,
    lbl1=None,
    lbl2=None,
    output_lbl=None,
    verbose=True,
    iswarning=False,
):
    """
    recursive equality checks

    asserts that output1 and output2 are close to equal.
    """
    failed = False
    if lbl1 is None:
        lbl1 = ut.get_varname_from_stack(output1, N=1)
    if lbl2 is None:
        lbl2 = ut.get_varname_from_stack(output2, N=1)
    # Setup
    if nestpath is None:
        # record the path through the nested structure as testing goes on
        nestpath = []
    # print out these variables in all error cases
    common_keys = ['lbl1', 'lbl2', 'level', 'nestpath']
    # CHECK: types
    try:
        assert type(output1) == type(output2), 'types are not equal'
    except AssertionError as ex:
        print(type(output1))
        print(type(output2))
        ut.printex(
            ex,
            'FAILED TYPE CHECKS',
            keys=common_keys + [(type, 'output1'), (type, 'output2')],
            iswarning=iswarning,
        )
        failed = True
        if not iswarning:
            raise
    # CHECK: length
    if hasattr(output1, '__len__'):
        try:
            assert len(output1) == len(output2), 'lens are not equal'
        except AssertionError as ex:
            keys = common_keys + [
                (len, 'output1'),
                (len, 'output2'),
            ]
            ut.printex(ex, 'FAILED LEN CHECKS. ', keys=keys)
            raise
    # CHECK: ndarrays
    if isinstance(output1, np.ndarray):
        ndarray_keys = ['output1.shape', 'output2.shape']
        # CHECK: ndarray shape
        try:
            assert output1.shape == output2.shape, 'ndarray shapes are unequal'
        except AssertionError as ex:
            keys = common_keys + ndarray_keys
            ut.printex(ex, 'FAILED NUMPY SHAPE CHECKS.', keys=keys, iswarning=iswarning)
            failed = True
            if not iswarning:
                raise
        # CHECK: ndarray equality
        try:
            passed, error = ut.almost_eq(output1, output2, thresh, ret_error=True)
            assert np.all(passed), 'ndarrays are unequal.'
        except AssertionError as ex:
            # Statistics on value difference and value difference
            # above the thresholds
            diff_stats = ut.get_stats(error)  # NOQA
            error_stats = ut.get_stats(error[error >= thresh])  # NOQA
            keys = (
                common_keys
                + ndarray_keys
                + [
                    (len, 'output1'),
                    (len, 'output2'),
                    ('diff_stats'),
                    ('error_stats'),
                    ('thresh'),
                ]
            )
            PRINT_VAL_SAMPLE = True
            if PRINT_VAL_SAMPLE:
                keys += ['output1', 'output2']
            ut.printex(ex, 'FAILED NUMPY CHECKS.', keys=keys, iswarning=iswarning)
            failed = True
            if not iswarning:
                raise
    # CHECK: list/tuple items
    elif isinstance(output1, (tuple, list)):
        for count, (item1, item2) in enumerate(zip(output1, output2)):
            # recursive call
            try:
                asserteq(
                    item1,
                    item2,
                    lbl1=lbl2,
                    lbl2=lbl1,
                    thresh=thresh,
                    nestpath=nestpath + [count],
                    level=level + 1,
                )
            except AssertionError as ex:
                ut.printex(
                    ex,
                    'recursive call failed',
                    keys=common_keys + ['item1', 'item2', 'count'],
                    iswarning=iswarning,
                )
                failed = True
                if not iswarning:
                    raise
    # CHECK: scalars
    else:
        try:
            assert output1 == output2, 'output1 != output2'
        except AssertionError as ex:
            print('nestpath= %r' % (nestpath,))
            ut.printex(
                ex,
                'FAILED SCALAR CHECK.',
                keys=common_keys + ['output1', 'output2'],
                iswarning=iswarning,
            )
            failed = True
            if not iswarning:
                raise
    if verbose and level == 0:
        if not failed:
            print('PASSED %s == %s' % (lbl1, lbl2))
        else:
            print('WARNING %s != %s' % (lbl1, lbl2))



[docs]def compare_implementations(
    func1, func2, args, show_output=False, lbl1='', lbl2='', output_lbl=None
):
    """
    tests two different implementations of the same function
    """
    print('+ --- BEGIN COMPARE IMPLEMENTATIONS ---')
    func1_name = ut.get_funcname(func1)
    func2_name = ut.get_funcname(func2)
    print('func1_name = %r' % (func1_name,))
    print('func2_name = %r' % (func2_name,))
    # test both versions
    with ub.Timer('time func1=' + func1_name) as t1:
        output1 = func1(*args)
    with ub.Timer('time func2=' + func2_name) as t2:
        output2 = func2(*args)
    if t2.ellapsed == 0:
        t2.ellapsed = 1e9
    print('speedup = %r' % (t1.ellapsed / t2.ellapsed))
    try:
        asserteq(output1, output2, lbl1=lbl1, lbl2=lbl2, output_lbl=output_lbl)
        print('implementations are in agreement :) ')
    except AssertionError as ex:
        # prints out a nested list corresponding to nested structure
        ut.printex(
            ex, 'IMPLEMENTATIONS DO NOT AGREE', keys=[('func1_name'), ('func2_name')]
        )
        raise
    finally:
        depth_profile1 = ut.depth_profile(output1)
        depth_profile2 = ut.depth_profile(output2)
        type_profile1 = ut.list_type_profile(output1)
        type_profile2 = ut.list_type_profile(output2)
        print('depth_profile1 = ' + ub.repr2(depth_profile1))
        print('depth_profile2 = ' + ub.repr2(depth_profile2))
        print('type_profile1 = ' + (type_profile1))
        print('type_profile2 = ' + (type_profile2))
    print('L ___ END COMPARE IMPLEMENTATIONS ___')
    return output1



[docs]def greedy_setcover(universe, subsets, weights=None):
    """
    Copied implmentation of greedy set cover from stack overflow. Needs work.

    References:
        http://stackoverflow.com/questions/7942312/of-greedy-set-cover-faster

    Example:
        >>> # SLOW_DOCTEST
        >>> # xdoctest: +SKIP
        >>> from vtool.other import *  # NOQA
        >>> import vtool as vt
        >>> universe = set([1,2,3,4])
        >>> subsets = [set([1,2]), set([1]), set([1,2,3]), set([1]), set([3,4]),
        >>>           set([4]), set([1,2]), set([3,4]), set([1,2,3,4])]
        >>> weights = [1, 1, 2, 2, 2, 3, 3, 4, 4]
        >>> chosen, costs = greedy_setcover(universe, subsets, weights)
        >>> print('Cover: %r' % (chosen,))
        >>> print('Total Cost: %r=sum(%r)' % (sum(costs), costs))
    """
    # unchosen = subsets.copy()
    uncovered = universe
    chosen = []
    costs = []

    def findMin(subsets, uncovered, weights):
        minCost = np.inf
        minElement = -1
        for i, s in enumerate(subsets):
            num_isect = len(s.intersection(uncovered))
            try:
                cost = weights[i] / num_isect
                if cost < minCost:
                    minCost = cost
                    minElement = i
            except ZeroDivisionError:
                pass
        return subsets[minElement], weights[minElement]

    while len(uncovered) != 0:
        S_i, cost = findMin(subsets, uncovered, weights)
        chosen.append(S_i)
        uncovered = uncovered.difference(S_i)
        costs.append(cost)
    return chosen, costs



[docs]def find_elbow_point(curve):
    """
    Finds the on the curve point furthest from the line defined by the
    endpoints of the curve.

    Args:
        curve (ndarray): a monotonic curve

    Returns:
        int: tradeoff_idx - this is an elbow point in the curve

    References:
        http://stackoverflow.com/questions/2018178/trade-off-point-on-curve

    CommandLine:
        python -m vtool.other find_elbow_point --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> curve = np.exp(np.linspace(0, 10, 100))
        >>> tradeoff_idx = find_elbow_point(curve)
        >>> result = ('tradeoff_idx = %s' % (ub.repr2(tradeoff_idx),))
        >>> print(result)
        >>> assert tradeoff_idx == 76
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> import vtool as vt
        >>> point = [tradeoff_idx, curve[tradeoff_idx]]
        >>> segment = np.array([[0, len(curve) - 1], [curve[0], curve[-1]]])
        >>> e1, e2 = segment.T
        >>> dist_point = vt.closest_point_on_line_segment(point, e1, e2)
        >>> dist_line = np.array([dist_point, point]).T
        >>> pt.plot(curve, 'r', label='curve')
        >>> pt.plot(point[0], point[1], 'go', markersize=10, label='tradeoff point')
        >>> pt.plot(dist_line[0], dist_line[1], '-xb')
        >>> pt.plot(segment[0], segment[1], '-xb')
        >>> pt.legend()
        >>> ut.show_if_requested()
    """
    num_points = len(curve)
    all_coords = np.vstack((np.arange(num_points), curve)).T
    np.array([np.arange(num_points), curve])
    first_point = all_coords[0]
    line_vec = all_coords[-1] - all_coords[0]
    line_vec_norm = line_vec / np.sqrt(np.sum(line_vec ** 2))
    vec_from_first = all_coords - first_point
    tiled_line_vec_norm = np.tile(line_vec_norm, (num_points, 1))
    scalar_product = np.sum(vec_from_first * tiled_line_vec_norm, axis=1)
    vec_from_first_parallel = np.outer(scalar_product, line_vec_norm)
    vec_to_line = vec_from_first - vec_from_first_parallel
    dist_to_line = np.sqrt(np.sum(vec_to_line ** 2, axis=1))
    tradeoff_idx = np.argmax(dist_to_line)
    return tradeoff_idx



[docs]def zstar_value(conf_level=0.95):
    """
    References:
        http://stackoverflow.com/questions/28242593/correct-way-to-obtain-confidence-interval-with-scipy
    """
    import scipy.stats as spstats

    # distribution =
    # spstats.t.interval(.95, df=(ss - 1))[1]
    # spstats.norm.interval(.95, df=1)[1]
    zstar = spstats.norm.interval(conf_level)[1]
    # zstar = spstats.norm.ppf(spstats.norm.cdf(0) + (conf_level / 2))
    return zstar



[docs]def calc_error_bars_from_sample(sample_size, num_positive, pop, conf_level=0.95):
    """
    Determines a error bars of sample

    References:
        https://www.qualtrics.com/blog/determining-sample-size/
        http://www.surveysystem.com/sscalc.htm
        https://en.wikipedia.org/wiki/Sample_size_determination
        http://www.surveysystem.com/sample-size-formula.htm
        http://courses.wcupa.edu/rbove/Berenson/10th%20ed%20CD-ROM%20topics/section8_7.pdf
        https://en.wikipedia.org/wiki/Standard_normal_table
        https://www.unc.edu/~rls/s151-2010/class23.pdf
    """
    # zValC_lookup = {.95: 3.8416, .99: 6.6564,}
    # We sampled ss from a population of pop and got num_positive true cases.
    ss = sample_size
    # Calculate at this confidence level
    zval = zstar_value(conf_level)
    # Calculate our plus/minus error in positive percentage
    pos_frac = num_positive / ss
    pf = (pop - ss) / (pop - 1)
    err_frac = zval * np.sqrt((pos_frac) * (1 - pos_frac) * pf / ss)
    lines = []
    lines.append('population_size = %r' % (pop,))
    lines.append('sample_size = %r' % (ss,))
    lines.append('num_positive = %r' % (num_positive,))
    lines.append(
        'positive rate is %.2f%% ± %.2f%% @ %r confidence'
        % (100 * pos_frac, 100 * err_frac, conf_level)
    )
    lines.append(
        'positive num is %d ± %d @ %r confidence'
        % (int(np.round(pop * pos_frac)), int(np.round(pop * err_frac)), conf_level)
    )
    print(ut.msgblock('Calculate Sample Error Margin', '\n'.join(lines)))



[docs]def calc_sample_from_error_bars(err_frac, pop, conf_level=0.95, prior=0.5):
    """
    Determines a reasonable sample size to achieve desired error bars.

    import sympy
    p, n, N, z = sympy.symbols('prior, ss, pop, zval')
    me = sympy.symbols('err_frac')
    expr = (z * sympy.sqrt((p * (1 - p) / n) * ((N - n) / (N - 1))))
    equation = sympy.Eq(me, expr)
    nexpr = sympy.solve(equation, [n])[0]
    nexpr = sympy.simplify(nexpr)

    import autopep8
    print(autopep8.fix_lines(['ss = ' + str(nexpr)], autopep8._get_options({}, False)))

    ss = -pop * prior* (zval**2) *(prior - 1) / ((err_frac ** 2) * pop - (err_frac**2) - prior * (zval**2) * (prior - 1))
    ss = pop * prior * zval ** 2 * (prior - 1) / (-err_frac ** 2 * pop + err_frac ** 2 + prior * zval ** 2 * (prior - 1))
    """
    # How much confidence ydo you want (in fraction of positive results)
    # zVal_lookup = {.95: 1.96, .99: 2.58,}
    zval = zstar_value(conf_level)

    std = 0.5
    zval * std * (1 - std) / err_frac

    # margin_error = err_frac
    # margin_error = zval * np.sqrt(prior * (1 - prior) / ss)

    # margin_error_small = zval * np.sqrt((prior * (1 - prior) / ss) * ((pop - ss) / (pop - 1)))
    # prior = .5  # initial uncertainty

    # Used for large samples
    # ss_large = (prior * (1 - prior)) / ((margin_error / zval) ** 2)

    # Used for small samples
    ss_numer = pop * prior * zval ** 2 * (1 - prior)
    ss_denom = err_frac ** 2 * pop + err_frac ** 2 + prior * zval ** 2 * (1 - prior)
    ss_small = ss_numer / ss_denom

    # ss_ = ((zval ** 2) * 0.25) / (err_frac ** 2)
    # ss = int(np.ceil(ss_ / (1 + ((ss_ - 1) / pop))))
    ss = int(np.ceil(ss_small))
    lines = []
    lines.append('population_size = %r' % (pop,))
    lines.append('positive_prior = %r' % (prior,))
    lines.append('Desired confidence = %.2f' % (conf_level,))
    lines.append('Desired error rate is %.2f%%' % (err_frac * 100))
    lines.append('Desired number of errors is %d' % (int(round(err_frac * pop))))
    lines.append('Need sample sample size of %r to achive requirements' % (ss,))
    print(ut.msgblock('Calculate Required Sample Size', '\n'.join(lines)))



[docs]def inbounds(num, low, high, eq=False):
    r"""
    Args:
        num (scalar or ndarray):
        low (scalar or ndarray):
        high (scalar or ndarray):
        eq (bool):

    Returns:
        scalar or ndarray: is_inbounds

    CommandLine:
        xdoctest -m ~/code/vtool/vtool/other.py inbounds

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> import utool as ut
        >>> num = np.array([[ 0.   ,  0.431,  0.279],
        ...                 [ 0.204,  0.352,  0.08 ],
        ...                 [ 0.107,  0.325,  0.179]])
        >>> low  = .1
        >>> high = .4
        >>> eq = False
        >>> is_inbounds = inbounds(num, low, high, eq)
        >>> result = ub.repr2(is_inbounds, with_dtype=True)
        >>> print(result)

    """
    import operator as op

    less = op.le if eq else op.lt
    greater = op.ge if eq else op.gt
    and_ = np.logical_and if isinstance(num, np.ndarray) else op.and_
    is_inbounds = and_(greater(num, low), less(num, high))
    return is_inbounds



[docs]def fromiter_nd(iter_, shape, dtype):
    """
    Like np.fromiter but handles iterators that generated
    n-dimensional arrays. Slightly faster than np.array.

    maybe commit to numpy?

    Args:
        iter_ (iter): an iterable that generates homogenous ndarrays
        shape (tuple): the expected output shape
        dtype (dtype): the numpy datatype of the generated ndarrays

    Note:
        The iterable must yeild a numpy array. It cannot yeild a Python list.

    CommandLine:
        python -m vtool.other fromiter_nd --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> dtype = np.float
        >>> total = 11
        >>> rng = np.random.RandomState(0)
        >>> iter_ = (rng.rand(5, 7, 3) for _ in range(total))
        >>> shape = (total, 5, 7, 3)
        >>> result = fromiter_nd(iter_, shape, dtype)
        >>> assert result.shape == shape

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.other import *  # NOQA
        >>> dtype = np.int
        >>> qfxs = np.array([1, 2, 3])
        >>> dfxs = np.array([4, 5, 6])
        >>> iter_ = (np.array(x) for x in ut.product(qfxs, dfxs))
        >>> total = len(qfxs) * len(dfxs)
        >>> shape = (total, 2)
        >>> result = fromiter_nd(iter_, shape, dtype)
        >>> assert result.shape == shape
    """
    num_rows = shape[0]
    chunksize = np.prod(shape[1:])
    itemsize = np.dtype(dtype).itemsize
    # Create dtype that makes an entire ndarray appear as a single item
    chunk_dtype = np.dtype((np.void, itemsize * chunksize))
    arr = np.fromiter(iter_, count=num_rows, dtype=chunk_dtype)
    # Convert back to original dtype and shape
    arr = arr.view(dtype)
    arr.shape = shape
    return arr



[docs]def make_video2(images, outdir):
    import vtool as vt
    from os.path import join

    n = str(int(np.ceil(np.log10(len(images)))))
    fmt = 'frame_%0' + n + 'd.png'
    ub.ensuredir(outdir)
    for count, img in enumerate(images):
        fname = join(outdir, fmt % (count))
        vt.imwrite(fname, img)



[docs]def make_video(images, outvid=None, fps=5, size=None, is_color=True, format='XVID'):
    """
    Create a video from a list of images.

    References:
        http://www.xavierdupre.fr/blog/2016-03-30_nojs.html
        http://opencv-python-tutroals.readthedocs.org/en/latest/py_tutorials/py_gui/py_video_display/py_video_display.html

    @param      outvid      output video
    @param      images      list of images to use in the video
    @param      fps         frame per second
    @param      size        size of each frame
    @param      is_color    color
    @param      format      see http://www.fourcc.org/codecs.php

    The function relies on http://opencv-python-tutroals.readthedocs.org/en/latest/.
    By default, the video will have the size of the first image.
    It will resize every image to this size before adding them to the video.
    """
    # format = 'MJPG'
    # format = 'FMP4'
    import cv2

    fourcc = cv2.VideoWriter_fourcc(*str(format))
    vid = None
    for img in images:
        if vid is None:
            if size is None:
                size = img.shape[1], img.shape[0]
            vid = cv2.VideoWriter(outvid, fourcc, float(fps), size, is_color)
        if size[0] != img.shape[1] and size[1] != img.shape[0]:
            img = cv2.resize(img, size)
        vid.write(img)
    vid.release()
    return vid



[docs]def take_col_per_row(arr, colx_list):
    """takes a column from each row

    Ignore:
        num_rows = 1000
        num_cols = 4

        arr = np.arange(10 * 4).reshape(10, 4)
        colx_list = (np.random.rand(10) * 4).astype(np.int)

        %timeit np.array([row[cx] for (row, cx) in zip(arr, colx_list)])
        %timeit arr.ravel().take(np.ravel_multi_index((np.arange(len(colx_list)), colx_list), arr.shape))
        %timeit arr.ravel().take(colx_list + np.arange(arr.shape[0]) * arr.shape[1])
    """
    # out = np.array([row[cx] for (row, cx) in zip(arr, colx_list)])
    multix_list = np.ravel_multi_index((np.arange(len(colx_list)), colx_list), arr.shape)
    out = arr.ravel().take(multix_list)
    return out



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.other
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.patch

# -*- coding: utf-8 -*-
# LICENCE
from __future__ import absolute_import, division, print_function, unicode_literals
import six  # NOQA
from six.moves import zip
import numpy as np
from vtool import histogram as htool
from vtool import keypoint as ktool
from vtool import linalg as ltool
from vtool import image as gtool
from vtool import trig
import utool as ut
from .util_math import TAU

try:
    import cv2
except ImportError:
    print('ERROR: import cv2 is failing!')
    cv2 = ut.DynStruct()
    cv2.INTER_LANCZOS4 = None
    cv2.INTER_CUBIC = None
    cv2.BORDER_CONSTANT = None
    cv2.BORDER_REPLICATE = None


[docs]def patch_gradient(patch, ksize=1, gaussian_weighted=False):
    patch_ = np.array(patch, dtype=np.float64)
    gradx = cv2.Sobel(patch_, cv2.CV_64F, 1, 0, ksize=ksize)
    grady = cv2.Sobel(patch_, cv2.CV_64F, 0, 1, ksize=ksize)
    if gaussian_weighted:
        gausspatch = gaussian_patch(shape=gradx.shape)
        gausspatch /= gausspatch.max()
        gradx *= gausspatch
        grady *= gausspatch
    return gradx, grady



[docs]def patch_mag(gradx, grady):
    return np.sqrt((gradx ** 2) + (grady ** 2))



[docs]def patch_ori(gradx, grady):
    """returns patch orientation relative to the x-axis"""
    gori = trig.atan2(grady, gradx)
    return gori



[docs]def get_test_patch(key='star', jitter=False):
    r"""
    Args:
        key (str):
        jitter (bool):

    Returns:
        ndarray: patch

    CommandLine:
        python -m vtool.patch --test-get_test_patch --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> import wbia.plottool as pt
        >>> key = 'star2'
        >>> jitter = False
        >>> patch = get_test_patch(key, jitter)
        >>> pt.imshow(255 * patch)
        >>> pt.show_if_requested()
    """
    func = {
        'star2': get_star2_patch,
        'cross': get_cross_patch,
        'star': get_star_patch,
        'stripe': get_stripe_patch,
    }[key]
    patch = func(jitter)
    return patch



[docs]def make_test_image_keypoints(imgBGR, scale=1.0, skew=0, theta=0, shift=(0, 0)):
    h, w = imgBGR.shape[0:2]
    half_w, half_h = w / 2.0, h / 2.0
    x, y = (half_w - 0.5) + (w * shift[0]), (half_h - 0.5) + (h * shift[1])
    a = (half_w) * scale
    c = skew
    d = (half_h) * scale
    theta = theta
    kpts = np.array([[x, y, a, c, d, theta]], np.float32)
    return kpts



[docs]def get_no_symbol(variant='symbol', size=(100, 100)):
    r"""
    Returns:
        ndarray: errorimg

    CommandLine:
        python -m vtool.patch --test-get_no_symbol --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> errorimg = get_no_symbol()
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(errorimg)
        >>> ut.show_if_requested()
    """
    thickness = 2
    shape = (size[1], size[0], 3)
    errorimg = np.zeros(shape)
    center = (size[0] // 2, size[1] // 2)
    radius = min(center) - thickness
    color_bgr = [0, 0, 255]
    tau = 2 * np.pi
    angle = 45 / 360 * tau
    pt1 = (
        center[0] - int(np.sin(angle) * radius),
        center[1] - int(np.cos(angle) * radius),
    )
    pt2 = (
        center[0] + int(np.sin(angle) * radius),
        center[1] + int(np.cos(angle) * radius),
    )
    if variant == 'symbol':
        cv2.circle(errorimg, center, radius, color_bgr, thickness)
        cv2.line(errorimg, pt1, pt2, color_bgr, thickness)
    else:
        import vtool as vt

        fontFace = cv2.FONT_HERSHEY_PLAIN
        org = (size[0] * 0.1, size[1] * 0.6)
        fontkw = dict(bottomLeftOrigin=False, fontScale=2.5, fontFace=fontFace)
        vt.draw_text(
            errorimg, 'NaN', org, thickness=2, textcolor_rgb=color_bgr[::-1], **fontkw
        )
    return errorimg



[docs]def get_star_patch(jitter=False):
    """test data patch"""
    _, O = 0.1, 0.8  # NOQA
    patch = np.array(
        [
            [_, _, _, O, _, _, _],
            [_, _, _, O, _, _, _],
            [_, _, O, O, O, _, _],
            [O, O, O, O, O, O, O],
            [_, O, O, O, O, O, _],
            [_, _, O, O, O, _, _],
            [_, O, O, O, O, O, _],
            [_, O, _, _, _, O, _],
            [O, _, _, _, _, _, O],
        ]
    )

    if jitter:
        patch += np.random.rand(*patch.shape) * 0.1
    return patch



[docs]def get_star2_patch(jitter=False):
    """test data patch"""
    _, i, O = 0.1, 0.8, 0.5  # NOQA
    patch = np.array(
        [
            [_, _, _, _, _, _, _, O, O, _, _, _, _, _, _, _],
            [_, _, _, _, _, _, O, i, i, O, _, _, _, _, _, _],
            [_, _, _, _, _, _, O, i, i, O, _, _, _, _, _, _],
            [_, _, _, _, _, O, i, i, i, i, O, _, _, _, _, _],
            [O, O, O, O, O, O, i, i, i, i, O, O, O, O, O, O],
            [O, i, i, i, i, i, i, i, i, i, i, i, i, i, i, O],
            [_, O, i, i, i, i, O, i, i, O, i, i, i, i, O, _],
            [_, _, O, i, i, i, O, i, i, O, i, i, i, O, _, _],
            [_, _, _, O, i, i, O, i, i, O, i, i, O, _, _, _],
            [_, _, _, O, i, i, i, i, i, i, i, i, O, _, _, _],
            [_, _, O, i, i, i, i, i, i, i, i, i, i, O, _, _],
            [_, _, O, i, i, i, i, i, i, i, i, i, i, O, _, _],
            [_, O, i, i, i, i, i, O, O, i, i, i, i, i, O, _],
            [_, O, i, i, i, O, O, _, _, O, O, i, i, i, O, _],
            [O, i, i, O, O, _, _, _, _, _, _, O, O, i, i, O],
            [O, O, O, _, _, _, _, _, _, _, _, _, _, O, O, O],
        ]
    )

    if jitter:
        patch += np.random.rand(*patch.shape) * 0.1
    return patch



[docs]def get_cross_patch(jitter=False):
    """test data patch"""
    _, O = 0.1, 0.8  # NOQA
    patch = np.array(
        [
            [_, _, O, O, O, _, _],
            [_, _, O, O, O, _, _],
            [_, _, O, O, O, _, _],
            [O, O, O, O, O, O, O],
            [O, O, O, O, O, O, O],
            [_, _, O, O, O, _, _],
            [_, _, O, O, O, _, _],
            [_, _, O, O, O, _, _],
            [_, _, O, O, O, _, _],
        ]
    )

    if jitter:
        patch += np.random.rand(*patch.shape) * 0.1
    return patch



[docs]def get_stripe_patch(jitter=False):
    """test data patch"""
    _, O = 0.1, 0.8  # NOQA
    patch = np.array(
        [
            [O, O, O, _, _, _, _],
            [O, O, O, _, _, _, _],
            [O, O, O, _, _, _, _],
            [O, O, O, _, _, _, _],
            [O, O, O, _, _, _, _],
            [O, O, O, _, _, _, _],
            [O, O, O, _, _, _, _],
            [O, O, O, _, _, _, _],
            [O, O, O, _, _, _, _],
        ]
    )

    if jitter:
        patch += np.random.rand(*patch.shape) * 0.1
    return patch



[docs]def test_show_gaussian_patches2(shape=(19, 19)):
    r"""
    CommandLine:
        python -m vtool.patch --test-test_show_gaussian_patches2 --show
        python -m vtool.patch --test-test_show_gaussian_patches2 --show --shape=7,7
        python -m vtool.patch --test-test_show_gaussian_patches2 --show --shape=19,19
        python -m vtool.patch --test-test_show_gaussian_patches2 --show --shape=41,41
        python -m vtool.patch --test-test_show_gaussian_patches2 --show --shape=41,7

    References:
        http://matplotlib.org/examples/mplot3d/surface3d_demo.html

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
        >>> import wbia.plottool as pt
        >>> shape = ut.get_argval(('--shape',), type_=list, default=[19, 19])
        >>> test_show_gaussian_patches2(shape=shape)
        >>> pt.show_if_requested()
    """
    from mpl_toolkits.mplot3d import Axes3D  # NOQA
    import wbia.plottool as pt
    import numpy as np
    import matplotlib as mpl
    import vtool as vt

    shape = tuple(map(int, shape))
    print('shape = %r' % (shape,))
    # shape = (27, 27)
    # shape = (7, 7)
    # shape = (41, 41)
    # shape = (5, 5)
    # shape = (3, 3)
    sigma_percent_list = [0.1, 0.3, 0.5, 0.6, 0.7, 0.8, 0.9, 0.95, 1.0]
    # np.linspace(.1, 3, 9)
    ybasis = np.arange(shape[0])
    xbasis = np.arange(shape[1])
    xgrid, ygrid = np.meshgrid(xbasis, ybasis)
    fnum = pt.next_fnum()
    for sigma_percent in pt.param_plot_iterator(
        sigma_percent_list, fnum=fnum, projection='3d'
    ):
        radius1 = shape[0]
        radius2 = shape[1]
        sigma1 = radius1 * sigma_percent
        sigma2 = radius2 * sigma_percent
        sigma = [sigma1, sigma2]
        gausspatch = vt.gaussian_patch(shape, sigma=sigma)
        # print(gausspatch)
        # pt.imshow(gausspatch * 255)
        pt.plot_surface3d(
            xgrid,
            ygrid,
            gausspatch,
            rstride=1,
            cstride=1,
            cmap=mpl.cm.coolwarm,
            title='sigma_percent=%.3f' % (sigma_percent,),
        )
    pt.update()
    pt.set_figtitle('2d gaussian kernels')



[docs]def show_gaussian_patch(shape, sigma1, sigma2):
    from mpl_toolkits.mplot3d import Axes3D  # NOQA
    import matplotlib as mpl
    import wbia.plottool as pt
    import vtool as vt

    ybasis = np.arange(shape[0])
    xbasis = np.arange(shape[1])
    xgrid, ygrid = np.meshgrid(xbasis, ybasis)
    sigma = [sigma1, sigma2]
    gausspatch = vt.gaussian_patch(shape, sigma=sigma)
    # print(gausspatch)
    # pt.imshow(gausspatch * 255)
    title = 'ksize=%r, sigma=%r' % (
        shape,
        (sigma1, sigma2),
    )
    pt.plot_surface3d(
        xgrid, ygrid, gausspatch, rstride=1, cstride=1, cmap=mpl.cm.coolwarm, title=title
    )



[docs]def inverted_sift_patch(sift, dim=32):
    """
    Idea for inverted sift visualization

    CommandLine:
        python -m vtool.patch test_sift_viz --show --name=star
        python -m vtool.patch test_sift_viz --show --name=star2
        python -m vtool.patch test_sift_viz --show --name=cross
        python -m vtool.patch test_sift_viz --show --name=stripe

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> import vtool as vt
        >>> patch = vt.get_test_patch(ut.get_argval('--name', default='star'))
        >>> sift = vt.extract_feature_from_patch(patch)
        >>> siftimg = test_sift_viz(sift)
        >>> # Need to do some image blending
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.figure(fnum=1, pnum=(1, 2, 1))
        >>> pt.mpl_sift.draw_sift_on_patch(siftimg, sift)
        >>> pt.figure(fnum=1, pnum=(1, 2, 2))
        >>> patch2 = patch
        >>> patch2 = vt.rectify_to_uint8(patch2)
        >>> patch2 = vt.rectify_to_square(patch2)
        >>> pt.mpl_sift.draw_sift_on_patch(patch2, sift)
        >>> ut.show_if_requested()
    """
    import vtool as vt

    # dim = 21
    pad = dim // 2 + (dim % 2)
    # pad = 0
    blocks = []
    for siftmags in ut.ichunks(sift, 8):
        thetas = np.linspace(0, TAU, 8, endpoint=False)
        # style = 'step'
        style = 'linear'
        block_parts = [
            gradient_fill(dim, theta, flip=0, style=style) * mag
            for theta, mag in zip(thetas, siftmags)
        ]
        block = np.add.reduce(block_parts)  # / sum(siftmags)
        # block = block[pad:-pad, pad:-pad]
        # block = gaussian_weight_patch(block, sigma=9)
        blocks.append(block)

    rows = []
    for row_blocks in ut.ichunks(blocks, 4):
        row = vt.stack_image_list(row_blocks, vert=False, overlap=pad)
        rows.append(row)
    siftimg = vt.stack_image_list(rows, vert=True, overlap=pad)
    siftimg /= siftimg.max()
    return siftimg



[docs]def gradient_fill(shape, theta=0, flip=False, vert=False, style='linear'):
    """
    FIXME: angle does not work properly

    CommandLine:
        python -m vtool.patch gradient_fill --show

    Example:
        >>> from vtool.patch import *  # NOQA
        >>> import vtool as vt
        >>> shape = (9, 9)
        >>> #style = 'linear'
        >>> style = 'step'
        >>> theta = np.pi / 4
        >>> patch = vt.gradient_fill(shape, theta, style=style)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(vt.rectify_to_uint8(patch))
        >>> ut.show_if_requested()
    """
    if not isinstance(shape, tuple):
        shape = (shape, shape)
    import vtool as vt

    patch = np.zeros(shape)
    if vert:
        vals = np.linspace(0, 1, shape[0])
    else:
        vals = np.linspace(0, 1, shape[1])

    if style == 'linear':
        vals = vals
    elif style == 'step':
        vals = vals > 0.5

    if flip:
        vals = vals[::-1]

    if vert:
        patch.T[:] = vals
    else:
        patch[:] = vals

    if theta != 0:
        patch = vt.rotate_image(
            patch, theta, interpolation='linear', border_mode='replicate'
        )

    patch = np.clip(patch, 0, 1)

    return patch



[docs]def test_show_gaussian_patches(shape=(19, 19)):
    r"""
    CommandLine:
        python -m vtool.patch --test-test_show_gaussian_patches --show
        python -m vtool.patch --test-test_show_gaussian_patches --show --shape=7,7
        python -m vtool.patch --test-test_show_gaussian_patches --show --shape=17,17
        python -m vtool.patch --test-test_show_gaussian_patches --show --shape=41,41
        python -m vtool.patch --test-test_show_gaussian_patches --show --shape=29,29
        python -m vtool.patch --test-test_show_gaussian_patches --show --shape=41,7

    References:
        http://matplotlib.org/examples/mplot3d/surface3d_demo.html

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
        >>> import wbia.plottool as pt
        >>> shape = ut.get_argval(('--shape',), type_=list, default=[19, 19])
        >>> test_show_gaussian_patches(shape=shape)
        >>> pt.show_if_requested()
    """
    from mpl_toolkits.mplot3d import Axes3D  # NOQA
    import wbia.plottool as pt
    import numpy as np
    import matplotlib as mpl
    import vtool as vt

    shape = tuple(map(int, shape))
    print('shape = %r' % (shape,))
    # shape = (27, 27)
    # shape = (7, 7)
    # shape = (41, 41)
    # shape = (5, 5)
    # shape = (3, 3)
    sigma = 1.0
    sigma_list = [0.1, 0.5, 0.825, 0.925, 1.0, 1.1, 1.2, 1.6, 2.0, 2.2, 3.0, 10.0]
    # np.linspace(.1, 3, 9)
    ybasis = np.arange(shape[0])
    xbasis = np.arange(shape[1])
    xgrid, ygrid = np.meshgrid(xbasis, ybasis)
    fnum = pt.next_fnum()
    for sigma in pt.param_plot_iterator(sigma_list, fnum=fnum, projection='3d'):
        gausspatch = vt.gaussian_patch(shape, sigma=sigma)
        # print(gausspatch)
        # pt.imshow(gausspatch * 255)
        pt.plot_surface3d(
            xgrid,
            ygrid,
            gausspatch,
            rstride=1,
            cstride=1,
            cmap=mpl.cm.coolwarm,
            title='sigma=%.3f' % (sigma,),
        )
    pt.update()
    pt.set_figtitle('2d gaussian kernels')



[docs]def gaussian_patch(shape=(7, 7), sigma=1.0):
    """
    another version of the guassian_patch function. hopefully better

    References:
        http://docs.opencv.org/modules/imgproc/doc/filtering.html#getgaussiankernel

    Args:
        shape (tuple):  array dimensions
        sigma (float):

    CommandLine:
        python -m vtool.patch --test-gaussian_patch --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> #shape = (7, 7)
        >>> shape = (24, 24)
        >>> sigma = None  # 1.0
        >>> gausspatch = gaussian_patch(shape, sigma)
        >>> sum_ = gausspatch.sum()
        >>> ut.assert_almost_eq(sum_, 1.0)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(vt.norm01(gausspatch) * 255)
        >>> ut.show_if_requested()
    """
    if sigma is None:
        sigma = 0.3 * ((min(shape) - 1) * 0.5 - 1) + 0.8
    if isinstance(sigma, (float)):
        sigma1 = sigma2 = sigma
    else:
        sigma1, sigma2 = sigma
    # see hesaff/src/helpers.cpp : computeCircularGaussMask
    # HACK MAYBE: I think sigma is actually a sigma squared term?
    # sigma1 = np.sqrt(sigma1)
    # sigma2 = np.sqrt(sigma2)
    gauss_kernel_d0 = cv2.getGaussianKernel(shape[0], sigma1)
    gauss_kernel_d1 = cv2.getGaussianKernel(shape[1], sigma2)
    gausspatch = gauss_kernel_d0.dot(gauss_kernel_d1.T)
    return gausspatch



# @lru_cache(maxsize=1000)
# def gaussian_patch(width=3, height=3, shape=(7, 7), sigma=None, norm_01=True):
#    """
#    slow function that makes 2d gaussian image patch
#    It is essential that this function is cached!
#    """
#    # Build a list of x and y coordinates
#    half_width  = (width  / 2.0)
#    half_height = (height / 2.0)
#    gauss_xs = np.linspace(-half_width,  half_width,  shape[0])
#    gauss_ys = np.linspace(-half_height, half_height, shape[1])
#    # Iterate over the cartesian coordinate product and get pdf values
#    gauss_xys  = itertools.product(gauss_xs, gauss_ys)
#    gaussvals  = [ltool.gauss2d_pdf(x, y, sigma=sigma, mu=None)
#                  for (x, y) in gauss_xys]
#    # Reshape pdf values into a 2D image
#    gausspatch = np.array(gaussvals, dtype=np.float32).reshape(shape).T
#    if norm_01:
#        # normalize if requested
#        gausspatch -= gausspatch.min()
#        gausspatch /= gausspatch.max()
#    return gausspatch


[docs]def get_unwarped_patches(img, kpts):
    r"""
    Returns cropped unwarped (keypoint is still elliptical) patch around a
    keypoint

    Args:
        img (ndarray): array representing an image
        kpts (ndarrays): keypoint ndarrays in [x, y, a, c, d, theta] format
    Returns:
        tuple : (patches, subkpts) - the unnormalized patches from the img
            corresonding to the keypoint

    """
    _xs, _ys = ktool.get_xys(kpts)
    xyexnts = ktool.get_kpts_wh(kpts)
    patches = []
    subkpts = []

    for (kp, x, y, (sfx, sfy)) in zip(kpts, _xs, _ys, xyexnts):
        radius_x = sfx * 1.5
        radius_y = sfy * 1.5
        (chip_h, chip_w) = img.shape[0:2]
        # Get integer grid coordinates to crop at
        ix1, ix2, xm = htool.subbin_bounds(x, radius_x, 0, chip_w)
        iy1, iy2, ym = htool.subbin_bounds(y, radius_y, 0, chip_h)
        # Crop the keypoint out of the image
        patch = img[iy1:iy2, ix1:ix2]
        subkp = kp.copy()  # subkeypoint in patch coordinates
        subkp[0:2] = (xm, ym)
        patches.append(patch)
        subkpts.append(subkp)
    return patches, subkpts



[docs]def get_warped_patches(
    img,
    kpts,
    flags=cv2.INTER_LANCZOS4,
    borderMode=cv2.BORDER_REPLICATE,
    patch_size=41,
    use_cpp=False,
):
    r"""
    Returns warped (into a unit circle) patch around a keypoint

    FIXME:
        there is a slight translation difference in the way Python extracts
        patches and the way C++ extracts patches. C++ should be correct.
        TODO: have C++ able to extract color.

    Args:
        img (ndarray[uint8_t, ndim=2]): array representing an image
        kpts (ndarray[float32_t, ndim=2]): list of keypoint ndarrays in
            [[x, y, a, c, d, theta]] format
        flags (long): cv2 interpolation flags
        borderMode (long): cv2 border flags
        patch_size (int): resolution of resulting image patch

    Returns:
        (list, list) : (warped_patches, warped_subkpts) the normalized 41x41
            patches from the img corresonding to the keypoint

    CommandLine:
        python -m vtool.patch --test-get_warped_patches --show --use_cpp
        python -m vtool.patch --test-get_warped_patches --show --use_python

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> from vtool.patch import *  # NOQA
        >>> import vtool as vt
        >>> import ubelt as ub
        >>> # build test data
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath)
        >>> use_cpp = ut.get_argflag('--use_cpp')
        >>> kpts, desc = vt.extract_features(img_fpath)
        >>> kpts = kpts[0:1]
        >>> flags = cv2.INTER_LANCZOS4
        >>> borderMode = cv2.BORDER_REPLICATE
        >>> # execute function
        >>> (warped_patches, warped_subkpts) = get_warped_patches(img, kpts, flags, borderMode, use_cpp=use_cpp)
        >>> # verify results
        >>> print(np.array(warped_patches).shape)
        >>> print(ub.repr2(np.array(warped_subkpts), precision=2))
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.imshow(warped_patches[0])
        >>> #pt.draw_kpts2(warped_subkpts, pts=True, rect=True)
        >>> pt.set_title('use_cpp = %r' % (use_cpp,))
        >>> pt.show_if_requested()
    """
    # TODO: CLEAN ME
    warped_patches = []
    warped_subkpts = []
    xs, ys = ktool.get_xys(kpts)
    # rotate relative to the gravity vector
    oris = ktool.get_oris(kpts)
    invV_mats = ktool.get_invV_mats(kpts, with_trans=False, ashomog=True)
    V_mats = ktool.invert_invV_mats(invV_mats)
    kpts_iter = zip(xs, ys, V_mats, oris)
    # patch_size = 41  # sf
    # cv2_warp_kwargs = {
    #    #'flags': cv2.INTER_LINEAR,
    #    #'flags': cv2.INTER_NEAREST,
    #    #'flags': cv2.INTER_LANCZOS4,
    #    'borderMode': cv2.BORDER_REPLICATE,
    # }
    # flags = cv2.INTER_CUBIC,
    # borderMode = cv2.BORDER_REPLICATE,
    if use_cpp:
        import pyhesaff

        warped_patches = pyhesaff.extract_patches(img, kpts)
        # FIXME:
        ss = np.sqrt(patch_size) * 3.0
        half_patch_size = patch_size / 2.0
        warped_subkpts.append(
            np.array((half_patch_size, half_patch_size, ss, 0.0, ss, 0))
        )
    else:
        for x, y, V, ori in kpts_iter:
            warped_patch, wkp = intern_warp_single_patch(
                img, x, y, ori, V, patch_size, flags=flags, borderMode=borderMode
            )
            # # Build warped keypoints
            # wkp = np.array((patch_size / 2, patch_size / 2, ss, 0., ss, 0))
            warped_patches.append(warped_patch)
            warped_subkpts.append(wkp)
    return warped_patches, warped_subkpts



[docs]def intern_warp_single_patch(
    img, x, y, ori, V, patch_size, flags=cv2.INTER_CUBIC, borderMode=cv2.BORDER_REPLICATE
):
    r"""
    Ignore:
        >>> # https://groups.google.com/forum/#!topic/sympy/k1HnZK_bNNA
        >>> from vtool.patch import *  # NOQA
        >>> import sympy
        >>> from sympy.abc import theta
        >>> ori = theta
        >>> x, y, a, c, d, patch_size = sympy.symbols('x y a c d S')
        >>> half_patch_size = patch_size / 2
        >>>
        >>> def sympy_rotation_mat3x3(radians):
        >>>     # TODO: handle array impouts
        >>>     sin_ = sympy.sin(radians)
        >>>     cos_ = sympy.cos(radians)
        >>>     R = np.array(((cos_, -sin_,  0),
        >>>                   (sin_,  cos_,  0),
        >>>                   (   0,     0,  1),))
        >>>     return sympy.Matrix(R)
        >>>
        >>> kpts = np.array([[x, y, a, c, d, ori]])
        >>> kp = ktool.get_invV_mats(kpts, with_trans=True)[0]
        >>> invV = sympy.Matrix(kp)
        >>> V = invV.inv()
        >>> ss = sympy.sqrt(patch_size) * 3.0
        >>> T = sympy.Matrix(ltool.translation_mat3x3(-x, -y, None))  # Center the patch
        >>> R = sympy_rotation_mat3x3(-ori)  # Rotate the centered unit circle patch
        >>> S = sympy.Matrix(ltool.scale_mat3x3(ss, dtype=None))  # scale from unit circle to the patch size
        >>> X = sympy.Matrix(ltool.translation_mat3x3(half_patch_size, half_patch_size, None))  # Translate back to patch-image coordinates
        >>>
        >>> sympy.MatMul(X, S, hold=True)
        >>>
        >>> def add_matmul_hold_prop(mat):
        >>>     #import functools
        >>>     def matmul_hold(other, hold=True):
        >>>         new = sympy.MatMul(mat, other, hold=hold)
        >>>         add_matmul_hold_prop(new)
        >>>         return new
        >>>     #matmul_hold = functools.partial(sympy.MatMul, mat, hold=True)
        >>>     setattr(mat, 'matmul_hold', matmul_hold)
        >>> add_matmul_hold_prop(X)
        >>> add_matmul_hold_prop(S)
        >>> add_matmul_hold_prop(R)
        >>> add_matmul_hold_prop(V)
        >>> add_matmul_hold_prop(T)
        >>>
        >>> M = X.matmul_hold(S).matmul_hold(R).matmul_hold(V).matmul_hold(T)
        >>> #M = X.multiply(S).multiply(R).multiply(V).multiply(T)
        >>>
        >>>
        >>> V_full = R.multiply(V).multiply(T)
        >>> sympy.latex(V_full)
        >>> print(sympy.latex(R.multiply(V).multiply(T)))
        >>> print(sympy.latex(X))
        >>> print(sympy.latex(S))
        >>> print(sympy.latex(R))
        >>> print(sympy.latex(invV) + '^{-1}')
        >>> print(sympy.latex(T))
    """
    cv2_warp_kwargs = {
        #'flags': cv2.INTER_LINEAR,
        #'flags': cv2.INTER_NEAREST,
        #'flags': cv2.INTER_CUBIC,
        #'flags': cv2.INTER_LANCZOS4,
        'flags': flags,
        #'borderMode': cv2.BORDER_REPLICATE,
        'borderMode': borderMode,
    }
    # ut.embed()
    # FIXME: this works only because of add-hoc reasons.
    # need to more closely follow code in affine.cpp

    half_patch_size = patch_size / 2.0

    OLDWAY = True
    # OLDWAY = True
    if OLDWAY:
        ss = np.sqrt(patch_size) * 3.0
    else:
        # This seems to not work correctly
        mrSize = 3.0 * np.sqrt(3.0)
        sc = np.sqrt(1 / ktool.get_invVR_mats_sqrd_scale(V[None, :])[0])
        s = sc / mrSize
        mrScale = np.ceil(s * mrSize)
        patchImageSize = 2 * mrScale + 1
        imageToPatchScale = patchImageSize / patch_size
        ss = sc

    (h, w) = img.shape[0:2]
    # Translate to origin(0,0) = (x,y)
    T = ltool.translation_mat3x3(-x, -y)  # Center the patch
    # V - reshape and scale the centered patch to the unit circle
    R = ltool.rotation_mat3x3(-ori)  # Rotate the centered unit circle patch
    S = ltool.scale_mat3x3(ss)  # scale from unit circle to the patch size
    X = ltool.translation_mat3x3(
        half_patch_size, half_patch_size
    )  # Translate back to patch-image coordinates
    M = X.dot(S).dot(R).dot(V).dot(T)
    # Prepare to warp
    dsize = np.ceil([patch_size, patch_size]).astype(np.int)
    # Warp
    # warped_patch = gtool.warpAffine(img, M, dsize)
    warped_patch = cv2.warpAffine(img, M[0:2], tuple(dsize), **cv2_warp_kwargs)
    # Build warped keypoints
    wkp = np.array((half_patch_size, half_patch_size, ss, 0.0, ss, 0))

    if not OLDWAY:
        # FIXME: this is still not what is done in affine.cpp
        if imageToPatchScale > 0.4:
            # ksize = (patchImageSize / 2, patchImageSize / 2)
            # sigmaX, sigmaY = (patchImageSize / 2, patchImageSize / 2)
            # ut.embed()
            sigma = imageToPatchScale * 1.5
            GaussianBlurInplace(warped_patch, sigma)
    else:
        sigma = 1.5
        GaussianBlurInplace(warped_patch, sigma)
    return warped_patch, wkp



[docs]def generate_to_patch_transforms(kpts, patch_size=41):
    import vtool as vt

    xs, ys = vt.get_xys(kpts)
    # rotate relative to the gravity vector
    oris = vt.get_oris(kpts)
    invV_mats = vt.get_invV_mats(kpts, with_trans=False, ashomog=True)
    V_mats = vt.invert_invV_mats(invV_mats)
    kpts_iter = zip(xs, ys, V_mats, oris)
    # HACK, this is using the old method
    half_patch_size = patch_size / 2.0
    ss = np.sqrt(patch_size) * 3.0

    for x, y, V, ori in kpts_iter:
        T = vt.translation_mat3x3(-x, -y)  # Center the patch
        # V - reshape and scale the centered patch to the unit circle
        R = vt.rotation_mat3x3(-ori)  # Rotate the centered unit circle patch
        S = vt.scale_mat3x3(ss)  # scale from unit circle to the patch size
        X = vt.translation_mat3x3(
            half_patch_size, half_patch_size
        )  # Translate back to patch-image coordinates
        M = X.dot(S).dot(R).dot(V).dot(T)
        yield M



[docs]def patch_gaussian_weighted_average_intensities(probchip, kpts_):
    """ """
    import vtool as vt

    patch_size = 41
    M_iter = vt.generate_to_patch_transforms(kpts_, patch_size)
    dsize = np.ceil([patch_size, patch_size]).astype(np.int)
    # Preallocate patch
    patch = np.empty(dsize[::-1], dtype=np.uint8)
    weighted_patch = np.empty(dsize[::-1], dtype=np.float64)
    weight_list = []
    sigma = 0.3 * ((min(patch.shape[0:1]) - 1) * 0.5 - 1) + 0.8
    gauss_kernel_d0 = cv2.getGaussianKernel(patch.shape[0], sigma)
    gauss_kernel_d1 = (cv2.getGaussianKernel(patch.shape[1], sigma)).T
    warpkw = dict(flags=cv2.INTER_LANCZOS4, borderMode=cv2.BORDER_REPLICATE)
    for M in M_iter:
        patch = cv2.warpAffine(probchip, M[0:2], tuple(dsize), dst=patch, **warpkw)
        vt.GaussianBlurInplace(patch, 1.5)
        weighted_patch = np.divide(patch, 255.0, out=weighted_patch)
        weighted_patch = np.multiply(weighted_patch, gauss_kernel_d0, out=weighted_patch)
        weighted_patch = np.multiply(weighted_patch, gauss_kernel_d1, out=weighted_patch)
        weight = weighted_patch.sum()
        weight_list.append(weight)
    return weight_list



[docs]def gaussian_average_patch(patch, sigma=None, copy=True):
    """

    Args:
        patch (ndarray):
        sigma (float):

    CommandLine:
        python -m vtool.patch --test-gaussian_average_patch

    References:
        http://docs.opencv.org/modules/imgproc/doc/filtering.html#getgaussiankernel

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> patch = get_star_patch()
        >>> #sigma = 1.6
        >>> sigma = None
        >>> result = gaussian_average_patch(patch, sigma)
        >>> print(result)
        0.414210641527

    Ignore:
        import utool as ut
        import wbia.plottool as pt
        import vtool as vt
        import cv2
        gauss_kernel_d0 = (cv2.getGaussianKernel(patch.shape[0], sigma))
        gauss_kernel_d1 = (cv2.getGaussianKernel(patch.shape[1], sigma))
        weighted_patch = patch.copy()
        weighted_patch = np.multiply(weighted_patch,   gauss_kernel_d0)
        weighted_patch = np.multiply(weighted_patch.T, gauss_kernel_d1).T
        gaussian_kern2 = gauss_kernel_d0.dot(gauss_kernel_d1.T)
        fig = pt.figure(fnum=1, pnum=(1, 3, 1), doclf=True, docla=True)
        pt.imshow(patch * 255)
        fig = pt.figure(fnum=1, pnum=(1, 3, 2))
        pt.imshow(ut.norm_zero_one(gaussian_kern2) * 255.0)
        fig = pt.figure(fnum=1, pnum=(1, 3, 3))
        pt.imshow(ut.norm_zero_one(weighted_patch) * 255.0)
        pt.update()
    """
    if sigma is None:
        sigma = 0.3 * ((min(patch.shape[0:1]) - 1) * 0.5 - 1) + 0.8
    gauss_kernel_d0 = cv2.getGaussianKernel(patch.shape[0], sigma)
    gauss_kernel_d1 = cv2.getGaussianKernel(patch.shape[1], sigma)
    # assert gauss_kernel_d0.dot(gauss_kernel_d1.T).sum() == 1
    if copy:
        weighted_patch = patch.copy()
    else:
        weighted_patch = patch
    weighted_patch = np.multiply(weighted_patch, gauss_kernel_d0)
    weighted_patch = np.multiply(weighted_patch.T, gauss_kernel_d1).T
    # TODO: use new guass patch weighting function here
    average = weighted_patch.sum()
    return average



[docs]def gaussian_weight_patch(patch, sigma=None):
    """
    Applies two one dimensional gaussian operations to a patch which
    effectively weights it by a 2-dimensional gaussian. This is efficient
    because the actually 2-d gaussian never needs to be allocated.

    test_show_gaussian_patches
    """
    # patch = np.ones(patch.shape)
    if sigma is None:
        sigma0 = (patch.shape[0] / 2) * 0.95
        sigma1 = (patch.shape[1] / 2) * 0.95
    else:
        sigma0 = sigma1 = sigma
    # sigma0 = (patch.shape[0] / 2) * .5
    # sigma1 = (patch.shape[1] / 2) * .5
    gauss_kernel_d0 = cv2.getGaussianKernel(patch.shape[0], sigma0)
    gauss_kernel_d1 = cv2.getGaussianKernel(patch.shape[1], sigma1)
    gauss_kernel_d0 /= gauss_kernel_d0.max()
    gauss_kernel_d1 /= gauss_kernel_d1.max()
    weighted_patch = (patch * gauss_kernel_d0.T) * gauss_kernel_d1
    return weighted_patch



[docs]def get_warped_patch(
    imgBGR,
    kp,
    gray=False,
    flags=cv2.INTER_LANCZOS4,
    borderMode=cv2.BORDER_REPLICATE,
    patch_size=41,
):
    r"""
    Returns warped (into a unit circle) patch around a keypoint

    Args:
        img (ndarray): array representing an image
        kpt (ndarray): keypoint ndarray in [x, y, a, c, d, theta] format

    Returns:
        (ndarray, ndarray) : (wpatch, wkp) the normalized 41x41 patches from
            the img corresonding to the keypoint
    """
    kpts = np.array([kp])
    wpatches, wkpts = get_warped_patches(
        imgBGR, kpts, flags=flags, borderMode=borderMode, patch_size=patch_size
    )
    wpatch = wpatches[0]
    wkp = wkpts[0]
    if gray and len(wpatch.shape) > 2:
        wpatch = gtool.cvt_BGR2L(wpatch)
    return wpatch, wkp



[docs]def GaussianBlurInplace(img, sigma, size=None):
    """
    simulates code from helpers.cpp in hesaff

    Args:
        img (ndarray):
        sigma (flaot):

    CommandLine:
        python -m vtool.patch --test-GaussianBlurInplace:0 --show
        python -m vtool.patch --test-GaussianBlurInplace:1 --show


    References;
        http://www.cse.usf.edu/~r1k/MachineVisionBook/MachineVision.files/MachineVision_Chapter4.pdf
        http://en.wikipedia.org/wiki/Scale_space_implementation
        http://www.cse.psu.edu/~rtc12/CSE486/lecture10_6pp.pdf

    Notes:
        The product of the convolution of two Gaussian functions with spread
        sigma is a Gaussian function with spread sqrt(2)*sigma scaled by the
        area of the Gaussian filter

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
        >>> import wbia.plottool as pt
        >>> img = get_test_patch('star2')
        >>> img_orig = img.copy()
        >>> sigma = .8
        >>> GaussianBlurInplace(img, sigma)
        >>> fig = pt.figure(fnum=1, pnum=(1, 3, 1))
        >>> size = int((2.0 * 3.0 * sigma + 1.0))
        >>> if not size & 1:  # check if even
        >>>     size += 1
        >>> ksize = (size, size)
        >>> fig.add_subplot(1, 3, 1, projection='3d')
        >>> show_gaussian_patch(ksize, sigma, sigma)
        >>> pt.imshow(img_orig * 255, fnum=1, pnum=(1, 3, 2))
        >>> pt.imshow(img * 255, fnum=1, pnum=(1, 3, 3))
        >>> pt.show_if_requested()

    Example:
        >>> # DISABLE_DOCTEST
        >>> # demonstrate cascading smoothing property
        >>> # THIS ISNT WORKING WHY???
        >>> from vtool.patch import *  # NOQA
        >>> from mpl_toolkits.mplot3d import Axes3D  # NOQA
        >>> import wbia.plottool as pt
        >>> img = get_test_patch('star2')
        >>> img1 = img.copy()
        >>> img2 = img.copy()
        >>> img3 = img.copy()
        >>> img4 = img.copy()
        >>> img_orig = img.copy()
        >>> sigma1 = .6
        >>> sigma2 = .9
        >>> sigma3 = sigma1 + sigma2
        >>> size = 7
        >>> # components
        >>> GaussianBlurInplace(img1, sigma1, size)
        >>> GaussianBlurInplace(img2, sigma2, size)
        >>> # all in one shot
        >>> GaussianBlurInplace(img3, sigma3, size)
        >>> # addative
        >>> GaussianBlurInplace(img4, sigma1, size)
        >>> GaussianBlurInplace(img4, sigma2, size)
        >>> print((img4 - img3).sum())
        >>> # xdoctest: +REQUIRES(--show)
        >>> fig = pt.figure(fnum=1, pnum=(2, 4, 1))
        >>> ksize = (size, size)
        >>> #fig.add_subplot(1, 3, 1, projection='3d')
        >>> fig.add_subplot(2, 4, 1, projection='3d')
        >>> show_gaussian_patch(ksize, sigma1, sigma1)
        >>> fig.add_subplot(2, 4, 2, projection='3d')
        >>> show_gaussian_patch(ksize, sigma2, sigma2)
        >>> fig.add_subplot(2, 4, 3, projection='3d')
        >>> show_gaussian_patch(ksize, sigma3, sigma3)
        >>> pt.imshow(img_orig * 255, fnum=1, pnum=(2, 4, 4))
        >>> pt.imshow(img1 * 255, fnum=1, pnum=(2, 4, 5), title='%r' % (sigma1))
        >>> pt.imshow(img2 * 255, fnum=1, pnum=(2, 4, 6), title='%r' % (sigma2))
        >>> pt.imshow(img3 * 255, fnum=1, pnum=(2, 4, 7), title='%r' % (sigma3))
        >>> pt.imshow(img4 * 255, fnum=1, pnum=(2, 4, 8), title='%r + %r' % (sigma1, sigma2))
        >>> pt.show_if_requested()
    """
    if size is None:
        size = int((2.0 * 3.0 * sigma + 1.0))
        if not size & 1:  # check if even
            size += 1
    else:
        assert size & 1, 'size must be odd'
    ksize = (size, size)
    cv2.GaussianBlur(
        img, ksize, sigmaX=sigma, sigmaY=sigma, dst=img, borderType=cv2.BORDER_REPLICATE
    )
    return img



[docs]def get_unwarped_patch(imgBGR, kp, gray=False):
    """Returns unwarped warped patch around a keypoint

    Args:
        img (ndarray): array representing an image
        kpt (ndarray): keypoint ndarray in [x, y, a, c, d, theta] format
    Returns:
        tuple : (wpatch, wkp) the normalized 41x41 patches from the img corresonding to the keypoint
    """
    kpts = np.array([kp])
    upatches, ukpts = get_unwarped_patches(imgBGR, kpts)
    upatch = upatches[0]
    ukp = ukpts[0]
    if gray:
        upatch = gtool.cvt_BGR2L(upatch)
    return upatch, ukp



[docs]def find_kpts_direction(imgBGR, kpts, DEBUG_ROTINVAR=False):
    r"""
    Args:
        imgBGR (ndarray[uint8_t, ndim=2]):  image data in opencv format (blue, green, red)
        kpts (ndarray[float32_t, ndim=2]):  keypoints

    Returns:
        ndarray[float32_t, ndim=2]: kpts -  keypoints

    CommandLine:
        python -m vtool.patch --test-find_kpts_direction
    """
    ori_list = []
    # gravity_ori = ktool.GRAVITY_THETA
    for kp in kpts:
        new_oris = find_dominant_kp_orientations(
            imgBGR, kp, DEBUG_ROTINVAR=DEBUG_ROTINVAR
        )
        # FIXME USE MULTIPLE ORIENTATIONS
        ori = new_oris[0]
        ori_list.append(ori)
    _oris = np.array(ori_list, dtype=kpts.dtype)
    # _oris -= gravity_ori  % TAU  # normalize w.r.t. gravity
    # discard old orientation if they exist
    kpts2 = np.vstack((kpts[:, 0:5].T, _oris)).T
    return kpts2



[docs]def draw_kp_ori_steps():
    """
    Shows steps in orientation estimation

    CommandLine:
        python -m vtool.patch --test-draw_kp_ori_steps --show --fname=zebra.png --fx=121
        python -m vtool.patch --test-draw_kp_ori_steps --show --interact
        python -m vtool.patch --test-draw_kp_ori_steps --save ~/latex/crall-candidacy-2015/figures/test_fint_kp_direction.jpg --dpath figures '--caption=visualization of the steps in the computation of the dominant gradient orientations.' --figsize=14,9 --dpi=160 --height=2.65  --left=.04 --right=.96 --top=.95 --bottom=.05 --wspace=.1 --hspace=.1

        python -m vtool.patch --test-draw_kp_ori_steps --dpath ~/latex/crall-candidacy-2015/ --save figures/draw_kp_ori_steps.jpg  --figsize=14,9 --dpi=180 --height=2.65 --left=.04 --right=.96 --top=.95 --bottom=.05 --wspace=.1 --hspace=.1 --diskshow

        python -m vtool.patch --test-draw_kp_ori_steps --dpath ~/latex/crall-candidacy-2015/ --save figures/draw_kp_ori_steps.jpg  --figsize=14,9 --dpi=180  --djust=.04,.05,.1 --diskshow --fname=zebra.png --fx=121

    Example:
        >>> # DISABLE_DOCTEST
        >>> import wbia.plottool as pt
        >>> from vtool.patch import *  # NOQA
        >>> draw_kp_ori_steps()
        >>> pt.show_if_requested()
    """
    # from vtool.patch import *  # NOQA
    # import vtool as vt
    # build test data
    import utool as ut
    import wbia.plottool as pt
    from six.moves import input
    import vtool as vt

    if True:
        from wbia.scripts.thesis import TMP_RC
        import matplotlib as mpl

        mpl.rcParams.update(TMP_RC)
    # import vtool as vt
    np.random.seed(0)
    USE_COMMANLINE = True
    if USE_COMMANLINE:
        kpts, vecs, imgBGR = pt.viz_keypoints.testdata_kpts()
        fx = ut.get_argval('--fx', type_=int, default=0)
        kp = kpts[fx]
    else:
        fx = 0
        USE_EXTERN_STAR = False
        if USE_EXTERN_STAR:
            img_fpath = ut.grab_test_imgpath('star.png')
            imgBGR = vt.imread(img_fpath)
            kpts, vecs = vt.extract_features(img_fpath)
            kp = np.array(
                [
                    3.14742985e01,
                    2.95660381e01,
                    1.96057682e01,
                    -5.11199608e-03,
                    2.05653343e01,
                    0.00000000e00,
                ],
                dtype=np.float32,
            )
        else:
            # imgBGR = get_test_patch('stripe', jitter=True)
            # imgBGR = get_test_patch('star', jitter=True)
            imgBGR = get_test_patch('star2', jitter=True)
            # imgBGR = get_test_patch('cross', jitter=False)
            # imgBGR = cv2.resize(imgBGR, (41, 41), interpolation=cv2.INTER_LANCZOS4)
            imgBGR = cv2.resize(imgBGR, (41, 41), interpolation=cv2.INTER_CUBIC)
            theta = 0  # 3.4  # TAU / 16
            # kpts = make_test_image_keypoints(imgBGR, scale=.9, theta=theta)
            kpts = make_test_image_keypoints(
                imgBGR, scale=0.3, theta=theta, shift=(0.3, 0.1)
            )
            kp = kpts[0]
    bins = 36
    maxima_thresh = 0.8
    converge_lists = []

    def exec_internals_find_patch_dominant_orientations(
        patch, bins, maxima_thresh, old_ori
    ):
        # TODO: can use ut.exec_func_src instead
        # <HACKISH>
        # exec source code from find_patch_dominant_orientations to steal its
        # local variables
        # ARGS: patch, bins=36, maxima_thresh=.8, DEBUG_ROTINVAR

        DEBUG_ROTINVAR = False
        globals_ = globals()
        locals_ = locals()
        keys = 'patch, gradx, grady, gmag, gori, hist, centers, gori_weights'.split(', ')
        internal_tup = ut.exec_func_src(
            find_patch_dominant_orientations,
            globals_,
            locals_,
            key_list=keys,
            update=True,
        )
        submax_ori_offsets = globals_['submax_ori_offsets']
        new_oris = (old_ori + (submax_ori_offsets - ktool.GRAVITY_THETA)) % TAU
        # sourcecode = ut.get_func_sourcecode(find_patch_dominant_orientations, stripdef=True, stripret=True)
        # six.exec_(sourcecode, globals_, locals_)
        # submax_ori_offsets = locals_['submax_ori_offsets']
        # new_oris = (old_ori + (submax_ori_offsets - ktool.GRAVITY_THETA)) % TAU
        # keys = 'patch, gradx, grady, gmag, gori, hist, centers, gori_weights'.split(', ')
        # internal_tup = ut.dict_take(locals_, keys)
        return new_oris, internal_tup
        # </HACKISH>

    INTERACTIVE_ITERATION = ut.get_argflag('--interact')

    while True:
        patch, wkp = get_warped_patch(
            imgBGR,
            kp,
            gray=True,
            # flags=cv2.INTER_LANCZOS4,
            flags=cv2.INTER_CUBIC,
            borderMode=cv2.BORDER_CONSTANT,
        )
        old_ori = kp[-1]
        # Execute test function
        new_oris, internal_tup = exec_internals_find_patch_dominant_orientations(
            patch, bins, maxima_thresh, old_ori
        )
        patch, gradx, grady, gmag, gori, hist, centers, gori_weights = internal_tup
        if INTERACTIVE_ITERATION:
            # Change rotation
            print('new_oris = %r' % (new_oris,))
            print('bins = %r' % (bins,))
            for count, ori in enumerate(new_oris):
                if count >= len(converge_lists):
                    converge_lists.append([])
                converge_lists[count].append(ori)

            # Show any new keypoints that were created
            kpts = [kp.copy() for ori in new_oris]
            for count, ori in enumerate(new_oris):
                kpts[count][-1] = ori
            kpts = np.array(kpts)

            kp[-1] = new_oris[0]

            show_patch_orientation_estimation(
                imgBGR,
                kpts,
                patch,
                gradx,
                grady,
                gmag,
                gori,
                hist,
                centers,
                gori_weights,
                fx=fx,
            )
            pt.figure(fnum=2, doclf=True)
            colors = pt.distinct_colors(len(converge_lists))
            print(len(converge_lists))
            for color, converge_list in zip(colors, converge_lists):
                pt.plot(converge_list, 'o-', color=color)
            pt.gca().set_ylim(0, TAU)
            pt.dark_background()
            pt.present()
            # pt.update()
            input('next')
        else:
            show_patch_orientation_estimation(
                imgBGR,
                kpts,
                patch,
                gradx,
                grady,
                gmag,
                gori,
                hist,
                centers,
                gori_weights,
                fx=fx,
            )
            # pt.present()
            print('no interaction')
            break



[docs]def show_patch_orientation_estimation(
    imgBGR, kpts, patch, gradx, grady, gmag, gori, hist, centers, gori_weights, fx=None
):
    import wbia.plottool as pt
    import vtool as vt

    # DRAW TEST INFO
    fnum = 1
    pt.figure(fnum=1, doclf=True, docla=True)
    gorimag = pt.color_orimag(gori, gmag=gmag, gmag_is_01=False)
    nRows, nCols = pt.get_square_row_cols(8)
    nRows += 1
    pnum_ = pt.make_pnum_nextgen(nRows, nCols)
    # hack
    imgBGR_ = imgBGR if imgBGR.max() > 1 else imgBGR * 255
    patch_ = patch if patch.max() > 1 else patch * 255
    pt.imshow(imgBGR_, update=True, fnum=fnum, pnum=pnum_(), title='input image')
    colors = pt.distinct_colors(len(kpts))
    if fx is None:
        pt.draw_kpts2(kpts, rect=True, ori=True, ell_color=colors)
    else:
        pt.draw_kpts2(kpts[fx : fx + 1], rect=True, ori=True, colors=[pt.ORANGE])
    pt.imshow(patch_, fnum=fnum, pnum=pnum_(), title='sampled patch')

    def normalize_grad_img(grad_):
        # return np.abs(grad_) * 255
        return vt.norm01(np.abs(grad_)) * 255
        # return vt.norm01(grad_) * 255

    pt.imshow(normalize_grad_img(gradx ** 2), fnum=fnum, pnum=pnum_(), title='gradx ** 2')
    pt.imshow(normalize_grad_img(grady ** 2), fnum=fnum, pnum=pnum_(), title='grady ** 2')
    pt.imshow(normalize_grad_img(gmag), fnum=fnum, pnum=pnum_(), title='mag')
    pt.imshow(
        normalize_grad_img(gori_weights), fnum=fnum, pnum=pnum_(), title='weighted mag'
    )
    # pt.imshow(ut.norm_zero_one(gori) * 255, fnum=fnum, pnum=pnum_(), title='ori')
    stride = ut.get_argval('--stride', default=1)
    pt.draw_vector_field(
        gradx, grady, stride=stride, pnum=pnum_(), fnum=fnum, title='gori (vec)'
    )
    pt.imshow(gorimag, fnum=fnum, pnum=pnum_(), title='ori-color')
    if not ut.get_argflag('--noweighted-gori'):
        pt.color_orimag_colorbar(gori * gori_weights)
    else:
        pt.color_orimag_colorbar(gori)
    pt.figure(fnum=fnum, pnum=(nRows, 1, nRows))
    bin_colors = pt.get_orientation_color(centers)
    pt.draw_hist_subbin_maxima(hist, centers, bin_colors=bin_colors, maxima_thresh=0.8)
    ax = pt.gca()
    ax.set_xlabel('radians')
    ax.set_ylabel('weight')



[docs]def test_ondisk_find_patch_fpath_dominant_orientations(
    patch_fpath, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=True
):
    r"""
    Args:
        patch_fpath (?):
        bins (int):
        maxima_thresh (float):

    CommandLine:
        python -m vtool.patch --test-test_ondisk_find_patch_fpath_dominant_orientations

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> import wbia.plottool as pt
        >>> # build test data
        >>> patch_fpath = ut.get_argval('--patch-fpath', type_=str, default=ut.grab_test_imgpath('star.png'))
        >>> bins = 36
        >>> maxima_thresh = 0.8
        >>> test_ondisk_find_patch_fpath_dominant_orientations(patch_fpath, bins, maxima_thresh)
        >>> pt.show_if_requested()
    """
    import vtool as vt

    patch = vt.imread(patch_fpath, grayscale=True)
    # submax_ori = submaxima_x[submaxima_y.argmax()]
    # ori_offsets = [submax_ori]  # normalize w.r.t. gravity
    return find_patch_dominant_orientations(
        patch, bins=bins, maxima_thresh=maxima_thresh, DEBUG_ROTINVAR=DEBUG_ROTINVAR
    )



[docs]def find_patch_dominant_orientations(
    patch, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=False
):
    """
    helper
    """
    import wbia.plottool as pt

    gradx, grady = patch_gradient(patch, gaussian_weighted=False)
    gori = patch_ori(gradx, grady)
    gmag = patch_mag(gradx, grady)
    gaussian_weighted = True
    # do gaussian weighting correctly
    gori_weights = gaussian_weight_patch(gmag) if gaussian_weighted else gmag
    if DEBUG_ROTINVAR:
        print(ktool.kpts_docrepr(patch[::10, ::10], 'PATCH[::10]', False))
        print(ktool.kpts_docrepr(gradx[::10, ::10], 'gradx[::10]', False))
        print(ktool.kpts_docrepr(grady[::10, ::10], 'grady[::10]', False))
        # print(ktool.kpts_docrepr(patch, 'PATCH', False))
        print(ktool.kpts_docrepr(gori[::10, ::10], 'ORI[::10]', False))
        print(ktool.kpts_docrepr(gmag[::10, ::10], 'MAG[::10]', False))
        print(ktool.kpts_docrepr(gori_weights[::10, ::10], 'WEIGHTS[::10]', False))
    # FIXME: Not taking account to gmag
    # bins = 3
    # bins = 8
    hist, centers = get_orientation_histogram(gori, gori_weights, bins=bins)
    # Find submaxima
    submaxima_x, submaxima_y = htool.argsubmaxima(
        hist, centers, maxima_thresh=maxima_thresh
    )
    if DEBUG_ROTINVAR:
        htool.show_ori_image(gori, gori_weights / 255.0, patch, gradx, grady)
        pt.set_figtitle('python orimg')
    submax_ori_offsets = submaxima_x
    if DEBUG_ROTINVAR:
        print(
            'submaxima_x, submaxima_y = %r, %r'
            % (
                submaxima_x,
                submaxima_y,
            )
        )
        htool.show_hist_submaxima(hist, centers=centers)
        pt.set_figtitle('python hist')
        pt.df2.plt.show()
    return submax_ori_offsets



[docs]def testdata_patch():
    import wbia.plottool as pt

    kpts, vecs, imgBGR = pt.viz_keypoints.testdata_kpts()
    fx = ut.get_argval('--fx', type_=int, default=0)
    kp = kpts[fx]
    patch, wkp = get_warped_patch(
        imgBGR,
        kp,
        gray=True,
        # flags=cv2.INTER_LANCZOS4,
        flags=cv2.INTER_CUBIC,
        borderMode=cv2.BORDER_CONSTANT,
    )
    return patch



[docs]def find_dominant_kp_orientations(
    imgBGR, kp, bins=36, maxima_thresh=0.8, DEBUG_ROTINVAR=False
):
    r"""

    References:
        http://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf
        page 219

        http://www.cs.berkeley.edu/~malik/cs294/lowe-ijcv04.pdf
        page 13.

        Lowe uses a 36-bin histogram of edge orientations weigted by a gaussian
        distance to the center and gradient magintude. He finds all peaks within
        80% of the global maximum. Then he fine tunes the orientation using a
        3-binned parabolic fit. Multiple orientations (and hence multiple
        keypoints) can be returned, but empirically only about 15% will have
        these and they do tend to be important.

    Returns:
        float: ori_offset - offset of current orientation to dominant orientation

    CommandLine:
        python -m vtool.patch --test-find_dominant_kp_orientations

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> import vtool as vt
        >>> # build test data
        >>> np.random.seed(0)
        >>> #imgBGR = get_test_patch('cross', jitter=False)
        >>> img_fpath = ut.grab_test_imgpath('star.png')
        >>> imgBGR = vt.imread(img_fpath)
        >>> kpts, vecs = vt.extract_features(img_fpath)
        >>> assert len(kpts) == 1
        >>> kp = kpts[0]
        >>> print('kp = \n' + (vt.kp_cpp_infostr(kp)))
        >>> bins = 36
        >>> maxima_thresh = .8
        >>> # execute function
        >>> new_oris = find_dominant_kp_orientations(imgBGR, kp, bins,
        >>>                                          maxima_thresh,
        >>>                                          DEBUG_ROTINVAR=True)
        >>> # verify results
        >>> result = 'new_oris = %r' % (new_oris,)
    """
    patch, wkp = get_warped_patch(
        imgBGR,
        kp,
        gray=True,
        # flags=cv2.INTER_LANCZOS4,
        flags=cv2.INTER_CUBIC,
        borderMode=cv2.BORDER_CONSTANT,
    )

    if DEBUG_ROTINVAR:
        pass
        if True:
            import wbia.plottool as pt

            fnum = pt.next_fnum()
            pt.imshow(imgBGR, fnum=fnum, pnum=(1, 2, 1))
            pt.draw_kpts2(np.array([kp]), pts=True, rect=True)
            pt.imshow(patch, fnum=fnum, pnum=(1, 2, 2))
            pt.draw_kpts2(np.array([wkp]), pts=True, rect=True)
    # Compute new orientation(s) for this keypoint
    submax_ori_offsets = find_patch_dominant_orientations(
        patch, bins=bins, maxima_thresh=maxima_thresh, DEBUG_ROTINVAR=DEBUG_ROTINVAR
    )
    old_ori = kp[-1]
    new_oris = (old_ori + (submax_ori_offsets + ktool.GRAVITY_THETA)) % TAU
    return new_oris



[docs]def get_orientation_histogram(gori, gori_weights, bins=36, DEBUG_ROTINVAR=False):
    r"""
    Args:
        gori (?):
        gori_weights (?):
        bins (int):

    Returns:
        tuple: (hist, centers)

    CommandLine:
        python -m vtool.patch --test-get_orientation_histogram

    Ignore:
        print(vt.kpts_docrepr(gori, 'gori = '))
        print(vt.kpts_docrepr(gori_weights, 'gori_weights = '))

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.patch import *  # NOQA
        >>> # build test data
        >>> gori = np.array([[ 0.  ,  0.  ,  3.14,  3.14,  0.  ],
        ...                  [ 4.71,  6.15,  3.13,  3.24,  4.71],
        ...                  [ 4.71,  4.61,  0.5 ,  4.85,  4.71],
        ...                  [ 1.57,  6.28,  3.14,  3.14,  1.57],
        ...                  [ 0.  ,  0.  ,  3.14,  3.14,  0.  ]])
        >>> gori_weights = np.array([[ 0.  ,  0.11,  0.02,  0.13,  0.  ],
        ...                          [ 0.02,  0.19,  0.02,  0.21,  0.02],
        ...                          [ 0.11,  0.16,  0.  ,  0.13,  0.11],
        ...                          [ 0.  ,  0.17,  0.02,  0.19,  0.  ],
        ...                          [ 0.  ,  0.11,  0.02,  0.13,  0.  ]])
        >>> bins = 36
        >>> # execute function
        >>> (hist, centers) = get_orientation_histogram(gori, gori_weights, bins)
        >>> # verify results
        >>> result = str((hist, centers))
        >>> print(result)
    """
    # Get wrapped histogram (because we are finding a direction)
    flat_oris = gori.flatten()
    flat_weights = gori_weights.flatten()
    range_ = (0, TAU)
    # FIXME: this does not do linear interpolation
    # hist_, edges_ = np.histogram(flat_oris, range=range_, bins=bins, weights=flat_weights)
    # Compute histogram where orientations split weight between bins
    hist_, edges_ = htool.interpolated_histogram(
        flat_oris,
        flat_weights,
        range_,
        bins,
        interpolation_wrap=True,
        _debug=DEBUG_ROTINVAR,
    )
    # Duplicate the first and last edges so neighbor information is contiguous
    hist, edges = htool.wrap_histogram(hist_, edges_, _debug=DEBUG_ROTINVAR)
    centers = htool.hist_edges_to_centers(edges)
    return hist, centers



if __name__ == '__main__':
    r"""
    CommandLine:
        python -m vtool.patch
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.quality_classifier

# -*- coding: utf-8 -*-
"""
References:
    % Single-image noise level estimation for blind denoising.
    % http://www.ok.ctrl.titech.ac.jp/res/NLE/TIP2013-noise-level-estimation06607209.pdfhttp://www.ok.ctrl.titech.ac.jp/res/NLE/TIP2013-noise-level-estimation06607209.pdf
"""
from __future__ import absolute_import, division, print_function, unicode_literals
import utool as ut
import ubelt as ub
import numpy as np


[docs]def compute_average_contrast(img):
    """
    CommandLine:
        python -m vtool.quality_classifier --exec-compute_average_contrast --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.quality_classifier import *  # NOQA
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath, grayscale=True)
        >>> average_contrast, gradmag_sqrd = compute_average_contrast(img)
        >>> # xdoctest: +REQUIRES(module:plottool)
        >>> import wbia.plottool as pt
        >>> # xdoctest: +REQUIRES(--show)
        >>> pt.figure(fnum=1)
        >>> pt.plt.imshow(gradmag_sqrd)
        >>> ut.show_if_requested()
    """
    import cv2

    ksize = 5
    assert img.dtype == np.uint8
    img_ = img.astype(np.float64) / 255.0
    gradx = cv2.Sobel(img_, cv2.CV_64F, 1, 0, ksize=ksize)
    grady = cv2.Sobel(img_, cv2.CV_64F, 0, 1, ksize=ksize)
    gradmag_sqrd = (gradx ** 2) + (grady ** 2)
    total_contrast = gradmag_sqrd.sum()

    average_contrast = total_contrast / np.prod(gradmag_sqrd.shape)
    return average_contrast, gradmag_sqrd



[docs]def contrast_measures(img):
    import cv2

    ksize = 5
    assert img.dtype == np.uint8
    img_ = img.astype(np.float64) / 255.0
    gradx = cv2.Sobel(img_, cv2.CV_64F, 1, 0, ksize=ksize)
    grady = cv2.Sobel(img_, cv2.CV_64F, 0, 1, ksize=ksize)
    gradmag_sqrd = (gradx ** 2) + (grady ** 2)
    total_contrast = gradmag_sqrd.sum()

    average_contrast = total_contrast / np.prod(gradmag_sqrd.shape)

    std_dev = img.std()

    bin_count, bin_lbls = np.histogram(img)
    entropy = -np.sum(bin_count * np.log2(bin_count))

    import skimage.morphology
    import skimage.filters.rank

    entropyimg = skimage.filters.rank.entropy(img, skimage.morphology.disk(2))
    ave_local_entropy = entropyimg.sum() / np.prod(entropyimg.shape)

    contrast_measures = [average_contrast, std_dev, entropy, ave_local_entropy]
    return contrast_measures



[docs]def test_average_contrast():
    import vtool as vt

    ut.get_valid_test_imgkeys()
    img_fpath_list = [ut.grab_test_imgpath(key) for key in ut.get_valid_test_imgkeys()]
    img_list = [vt.imread(img, grayscale=True) for img in img_fpath_list]
    avecontrast_list = np.array([compute_average_contrast(img) for img in img_list])
    import wbia.plottool as pt

    nCols = len(img_list)
    fnum = None
    if fnum is None:
        fnum = pt.next_fnum()
    pt.figure(fnum=fnum, pnum=(2, 1, 1))
    sortx = avecontrast_list.argsort()
    y_list = avecontrast_list[sortx]
    x_list = np.arange(0, nCols) + 0.5
    pt.plot(x_list, y_list, 'bo-')
    sorted_imgs = list(ub.take(img_list, sortx))

    for px, img in ub.ProgIter(enumerate(sorted_imgs, start=1)):
        pt.imshow(img, fnum=fnum, pnum=(2, nCols, nCols + px))



[docs]def fourier_devtest(img):
    r"""
    Args:
        img (ndarray[uint8_t, ndim=2]):  image data

    CommandLine:
        python -m vtool.quality_classifier --test-fourier_devtest --show

    References:
        http://opencv-python-tutroals.readthedocs.org/en/latest/py_tutorials/py_imgproc/py_transforms/py_fourier_transform/py_fourier_transform.html
        http://cns-alumni.bu.edu/~slehar/fourier/fourier.html

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.quality_classifier import *  # NOQA
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('carl.jpg')
        >>> img = vt.imread(img_fpath, grayscale=True)
        >>> magnitude_spectrum = fourier_devtest(img)
    """
    import wbia.plottool as pt

    def pad_img(img):
        import cv2

        rows, cols = img.shape
        nrows = cv2.getOptimalDFTSize(rows)
        ncols = cv2.getOptimalDFTSize(cols)
        right = ncols - cols
        bottom = nrows - rows
        bordertype = cv2.BORDER_CONSTANT
        nimg = cv2.copyMakeBorder(img, 0, bottom, 0, right, bordertype, value=0)
        return nimg

    def convert_to_fdomain(img):
        import cv2

        dft = cv2.dft(img.astype(np.float32), flags=cv2.DFT_COMPLEX_OUTPUT)
        # dft_shift = np.fft.fftshift(dft)
        return dft

    def convert_from_fdomain(dft):
        import cv2

        img = cv2.idft(dft)
        img = cv2.magnitude(img[:, :, 0], img[:, :, 1])
        img /= img.max()
        return img * 255.0

    def get_fdomain_mag(dft_shift):
        import cv2

        magnitude_spectrum = np.log(cv2.magnitude(dft_shift[:, :, 0], dft_shift[:, :, 1]))
        return magnitude_spectrum

    def imgstats(img):
        print('stats:')
        print('    dtype = %r ' % (img.dtype,))
        print('    ' + ut.get_stats_str(img, axis=None))

    nimg = pad_img(img)
    dft = convert_to_fdomain(nimg)
    # freq_domain = np.fft.fft2(img)
    # freq_domain_shift = np.fft.fftshift(freq_domain)

    rows, cols = nimg.shape
    crow, ccol = rows / 2, cols / 2
    # create a mask first, center square is 1, remaining all zeros
    mask = np.zeros((rows, cols, 2), np.uint8)
    mask[crow - 30 : crow + 30, ccol - 30 : ccol + 30] = 1

    dft_mask = np.fft.ifftshift(np.fft.fftshift(dft) * mask)
    img_back = convert_from_fdomain(dft_mask)

    imgstats(dft)
    imgstats(mask)
    imgstats(nimg)
    imgstats(nimg)

    print('nimg.shape = %r' % (nimg.shape,))
    print('dft_shift.shape = %r' % (dft.shape,))

    if ut.show_was_requested():
        # import wbia.plottool as pt
        next_pnum = pt.make_pnum_nextgen(nRows=3, nCols=2)
        pt.imshow(nimg, pnum=next_pnum(), title='nimg')
        pt.imshow(20 * get_fdomain_mag(dft), pnum=next_pnum(), title='mag(f)')
        pt.imshow(20 * get_fdomain_mag(dft_mask), pnum=next_pnum(), title='dft_mask')
        pt.imshow(img_back, pnum=next_pnum(), title='img_back')
        pt.show_if_requested()



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.quality_classifier
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.score_normalization

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function, unicode_literals
import numpy as np
import utool as ut
import ubelt as ub
import scipy.interpolate
from functools import partial


[docs]def check_unused_kwargs(kwargs, expected_keys):
    unused_keys = set(kwargs.keys()) - set(expected_keys)
    if len(unused_keys) > 0:
        print('unused kwargs keys = %r' % (unused_keys))



[docs]def testdata_score_normalier(
    tp_bumps=[(6.5, 256)],
    tn_bumps=[(3.5, 256)],
    tp_scale=1.0,
    tn_scale=1.0,
    min_clip=None,
    **kwargs
):
    rng = np.random.RandomState(seed=0)
    # Get a training sample
    tp_support = np.hstack(
        [rng.normal(loc=loc, scale=tp_scale, size=(size,)) for loc, size in tp_bumps]
    )
    tn_support = np.hstack(
        [rng.normal(loc=loc, scale=tn_scale, size=(size,)) for loc, size in tn_bumps]
    )
    if min_clip is not None:
        tp_support[tp_support < min_clip] = min_clip
        tn_support[tn_support < min_clip] = min_clip
    data = np.hstack((tp_support, tn_support))
    labels = np.array([True] * len(tp_support) + [False] * len(tn_support))
    encoder = ScoreNormalizer(**kwargs)
    encoder.fit(data, labels)
    return encoder, data, labels



[docs]def get_left_area(ydata, xdata, index_list):
    """area to the left of each index point"""
    left_area = np.array(
        [np.trapz(ydata[: ix + 1], xdata[: ix + 1]) for ix in index_list]
    )
    return left_area



[docs]def get_right_area(ydata, xdata, index_list):
    """area to the right of each index point"""
    right_area = np.array([np.trapz(ydata[ix:], xdata[ix:]) for ix in index_list])
    return right_area



[docs]class ScoreNormVisualizeClass(object):
    """
    # HACK; eventually move all individual plots into a class structure
    """

    def _hack_vizlearn(encoder, **kwargs):
        if 'target_tpr' in kwargs:
            print('_HACK VIZLERAN TARGET')
            verbose = ut.VERBOSE
            score_thresh = encoder.learn_threshold(verbose=verbose, **kwargs)
            prob_thresh = encoder.learned_thresh
            # prob_thresh = encoder.normalize_scores(score_thresh)
        else:
            # prob_thresh = encoder.learned_thresh
            # score_thresh = encoder.inverse_normalize(prob_thresh)
            print('_HACK VIZLERAN2')
            score_thresh = encoder.learn_threshold2()
            prob_thresh = encoder.normalize_scores(score_thresh)
        return score_thresh, prob_thresh

    def _plot_score_support_hist(encoder, fnum, pnum=(1, 1, 1), **kwargs):
        import wbia.plottool as pt

        fnum = pt.ensure_fnum(fnum)
        tup = encoder.get_partitioned_support()
        tp_support, tn_support, part_attrs = tup
        score_thresh, prob_thresh = encoder._hack_vizlearn(**kwargs)

        true_color = pt.TRUE_BLUE  # pt.TRUE_GREEN
        false_color = pt.FALSE_RED
        support_kw = dict(
            score_lbls=('trueneg', 'truepos'),
            score_colors=(false_color, true_color),
            titlesuf=kwargs.get('titlesuf', ''),
        )
        score_range = kwargs.get('score_range', None)
        pt.plot_score_histograms(
            (tn_support, tp_support),
            score_thresh=score_thresh,
            score_label='score',
            fnum=fnum,
            pnum=pnum,
            bin_width=kwargs.get('bin_width', None),
            num_bins=kwargs.get('num_bins', None),
            overlay_prob_given_list=(encoder.p_score_given_tn, encoder.p_score_given_tp),
            overlay_score_domain=encoder.score_domain,
            xlim=score_range,
            **support_kw
        )

    def _plot_roc(encoder, fnum, pnum, **kwargs):
        import vtool as vt
        import wbia.plottool as pt  # NOQA

        tup = encoder.get_partitioned_support()
        tp_support, tn_support, part_attrs = tup

        scores = np.hstack([tn_support, tp_support])
        labels = np.array([False] * len(tn_support) + [True] * len(tp_support))

        # probs = encoder.normalize_scores(scores)
        probs = normalize_scores(encoder.score_domain, encoder.p_tp_given_score, scores)

        confusions = vt.ConfusionMetrics().fit(probs, labels)

        score_thresh, prob_thresh = encoder._hack_vizlearn(**kwargs)

        # target_tpr = None
        target_tpr = confusions.get_metric_at_thresh('tpr', prob_thresh)
        # print('target_tpr = %r' % (target_tpr,))
        ROCInteraction = vt.interact_roc_factory(
            confusions, target_tpr, show_operating_point=True
        )
        fnum = pt.ensure_fnum(fnum)
        ROCInteraction.static_plot(fnum, pnum, **kwargs)

    def _plot_prebayes(encoder, fnum, pnum, **kwargs):
        score_thresh, prob_thresh = encoder._hack_vizlearn(**kwargs)
        plot_prebayes_pdf(
            encoder.score_domain,
            encoder.p_score_given_tn,
            encoder.p_score_given_tp,
            encoder.p_score,
            score_thresh=score_thresh,
            cfgstr='',
            fnum=fnum,
            pnum=pnum,
        )

    def _plot_postbayes(encoder, fnum, pnum, **kwargs):
        score_thresh, prob_thresh = encoder._hack_vizlearn(**kwargs)
        plot_postbayes_pdf(
            encoder.score_domain,
            encoder.p_tn_given_score,
            encoder.p_tp_given_score,
            prob_thresh=prob_thresh,
            score_thresh=score_thresh,
            cfgstr='',
            fnum=fnum,
            pnum=pnum,
        )



[docs]class ScoreNormalizer(ut.Cachable, ScoreNormVisualizeClass):
    """
    Conforms to scikit-learn Estimator interface

    CommandLine:
        python -m vtool.score_normalization --test-ScoreNormalizer --show --cmd

    Kwargs:
        tpr (float): target true positive rate (default .90)
        fpr (float): target false positive rate (default None)
        reverse (bool): True if lower scores are better, False if higher scores
        are better (default=None)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.score_normalization import *  # NOQA
        >>> import vtool as vt
        >>> encoder = ScoreNormalizer()
        >>> X, y = vt.demodata.testdata_binary_scores()
        >>> attrs = {'index': np.arange(len(y)) * ((2 * y) - 1)}
        >>> encoder.fit(X, y, attrs)
        >>> # xdoctest: +REQUIRES(--show)
        >>> encoder.visualize()
        >>> ut.show_if_requested()
    """

    def __init__(encoder, **kwargs):
        encoder.learn_kw = ut.update_existing(
            dict(
                gridsize=1024,
                adjust=8,
                monotonize=False,
                # monotonize=True,
                # clip_factor=(ut.PHI + 1),
                clip_factor=None,
                reverse=None,
                p_tp_method='eq',
            ),
            kwargs,
        )
        # check_unused_kwargs(kwargs, encoder.learn_kw.keys())
        encoder.thresh_kw = ut.update_existing(
            dict(
                # Target recall for learned threshold
                tpr=None,
                fpr=None,
            ),
            kwargs,
        )
        assert not any(
            key.startswith('target_') for key in kwargs
        ), 'old interface of target_<metric> used just use <metric>'
        if not any(encoder.thresh_kw.values()):
            encoder.thresh_kw['tpr'] = 0.90
        # Support data
        encoder.support = dict(
            X=None,
            y=None,
            attrs=None,
        )
        # Learned score normalization
        encoder.score_domain = None
        encoder.p_tp_given_score = None
        encoder.p_tn_given_score = None
        encoder.p_score_given_tn = None
        encoder.p_score_given_tp = None
        encoder.p_score = None
        # Learneed classification threshold
        encoder.learned_thresh = None
        # Learned interpolation function
        encoder.interp_fn = None

    def __getstate__(encoder):
        """

        CommandLine:
            python -m vtool.score_normalization --test-__getstate__

        Example:
            >>> # ENABLE_DOCTEST
            >>> from vtool.score_normalization import *  # NOQA
            >>> encoder = ScoreNormalizer()
            >>> from six.moves import cPickle as pickle
            >>> dump = pickle.dumps(encoder)
            >>> encoder2 = pickle.loads(dump)
        """
        state_dict = encoder.__dict__.copy()
        state_dict['interp_fn'] = None
        return state_dict

[docs]    def get_prefix(encoder):
        return 'ScoreNorm_'


    def __setstate__(encoder, state_dict):
        encoder.__dict__.update(state_dict)
        encoder._update_interp_fn()

[docs]    def fit(encoder, X, y, attrs=None, verbose=False, finite_only=True):
        """
        Fits estimator to data

        Args:
            X (ndarray): one dimensional scores
            y (ndarray): binary labels
            attrs (dict): dictionary of data attributes
        """
        # Record support
        encoder.support['X'] = X
        encoder.support['y'] = y
        encoder.support['attrs'] = {} if attrs is None else attrs
        encoder.learn_probabilities(verbose=verbose)
        try:
            encoder.learn_threshold(verbose=verbose)
        except Exception as ex:
            ut.printex(ex, 'could not learn thresh', iswarning=True)


    @staticmethod
    def _to_xy(tp_scores, tn_scores, part_attrs=None):
        return flatten_scores(tp_scores, tn_scores, part_attrs)

    @staticmethod
    def _to_partitioned(X, y, attrs={}):
        return partition_scores(X, y, attrs)

[docs]    def fit_partitioned(encoder, tp_scores, tn_scores, part_attrs=None, **kwargs):
        """convinience func to fit only scores that have been separated
        instead of labeled"""
        fitargs = flatten_scores(tp_scores, tn_scores, part_attrs)
        return encoder.fit(*fitargs, **kwargs)


[docs]    def get_partitioned_support(encoder):
        """convinience get prepartitioned data"""
        X, y, attrs = encoder.get_support()
        return partition_scores(X, y, attrs)


[docs]    def get_support(encoder, finite_only=True):
        """
        return X, y, and attrs
        """
        X = encoder.support['X']
        y = encoder.support['y']
        attrs = encoder.support['attrs']
        if finite_only:
            mask = np.isfinite(X)
            X = X.compress(mask)
            y = y.compress(mask)
            attrs = ut.map_dict_vals(partial(np.compress, mask), attrs)
        return X, y, attrs


[docs]    def learn_probabilities(encoder, verbose=False):
        """
        Kernel density estimation
        """
        # X, y = encoder.get_support()
        tp_support, tn_support, part_attrs = encoder.get_partitioned_support()
        # heuristic
        encoder.learn_kw['reverse'] = tp_support.mean() < tn_support.mean()
        if verbose:
            print('[scorenorm] setting reverse = %r' % (encoder.learn_kw['reverse']))

        tup = learn_score_normalization(
            tp_support, tn_support, return_all=True, verbose=verbose, **encoder.learn_kw
        )
        # unpack
        (
            score_domain,
            p_tp_given_score,
            p_tn_given_score,
            p_score_given_tp,
            p_score_given_tn,
            p_score,
        ) = tup

        encoder.score_domain = score_domain
        encoder.p_tp_given_score = p_tp_given_score
        encoder.p_tn_given_score = p_tn_given_score
        encoder.p_score_given_tn = p_score_given_tn
        encoder.p_score_given_tp = p_score_given_tp
        encoder.p_score = p_score
        encoder._update_interp_fn()


    def _update_interp_fn(encoder):
        """
        Internal call to update interpolation function. Used when learning and
        when loading from cache.
        """
        if encoder.p_tp_given_score is not None:
            encoder.interp_fn = scipy.interpolate.interp1d(
                encoder.score_domain,
                encoder.p_tp_given_score,
                kind='linear',
                copy=False,
                assume_sorted=False,
            )

[docs]    def learn_threshold2(encoder):
        """
        Finds a cutoff where the probability of a truepos stats becoming
        greater than probability of trueneg

        CommandLine:
            python -m vtool.score_normalization --exec-learn_threshold2 --show

        Example:
            >>> from vtool.score_normalization import *  # NOQA
            >>> import vtool as vt
            >>> #encoder, X, y = testdata_score_normalier([(3.5, 256), (9.5, 1024), (15.5, 2048)], [(6.5, 256), (12.5, 5064), (18.5, 128)], adjust=1, p_tp_method='ratio')
            >>> encoder, X, y = testdata_score_normalier([(3.5, 64), (9.5, 1024), (15.5, 5064)], [(6.5, 256), (12.5, 2048), (18.5, 128)], adjust=1, p_tp_method='ratio')
            >>> #encoder, X, y = testdata_score_normalier(adjust=1)
            >>> #encoder, X, y = testdata_score_normalier([(3.5, 2048)], [(30.5, 128)], tn_scale=.1, adjust=1)
            >>> #encoder, X, y = testdata_score_normalier([(0, 64)], [(-.1, 12)], adjust=8, min_clip=0)
            >>> locals_ = ut.exec_func_src(encoder.learn_threshold2)
            >>> exec(ut.execstr_dict(locals_))
            >>> # xdoctest: +REQUIRES(--show)
            >>> import wbia.plottool as pt
            >>> pt.ensureqt()
            >>> #pt.plot(xdata[0:-2], np.diff(np.diff(closeness)))
            >>> #maxima_x, maxima_y, argmaxima = vt.hist_argmaxima(closeness)
            >>> fnum = 100
            >>> pt.multi_plot(xdata, [tp_curve, tn_curve, closeness, ],
            >>>               label_list=['p(tp | s)', 'p(tn | s)', 'closeness', ], marker='',
            >>>               linewidth_list=[4, 4, 1,], title='intersection points',
            >>>               pnum=(4, 1, 1), fnum=fnum, xmax=xdata.max(), xmin=0)
            >>> pt.plot(xdata[argmaxima], closeness[argmaxima], 'rx', label='closeness maxima')
            >>> pt.plot(x_submax, y_submax, 'o', label='chosen')
            >>> #pt.plot(xdata[argmaxima], curveness[argmaxima], 'rx', label='curveness maxima')
            >>> pt.legend()
            >>> #pt.plot(x_submax, y_submax, 'o')
            >>> pt.plot(xdata[argmaxima], tp_curve[argmaxima], 'rx')
            >>> pt.plot(xdata[argmaxima], tn_curve[argmaxima], 'rx')
            >>> pt.plot(xdata[argmaxima], tp_curve[argmaxima], 'rx')
            >>> pt.plot(xdata[argmaxima], tn_curve[argmaxima], 'rx')
            >>> #pt.plot(xdata[argmaxima], encoder.interp_fn(x_submax), 'rx')
            >>> _mkinterp = ut.partial(
            >>>     scipy.interpolate.interp1d, kind='linear', copy=False,
            >>>     assume_sorted=False, bounds_error=False)
            >>> _interp_sgtn = _mkinterp(xdata, tn_curve)
            >>> _interp_sgtp = _mkinterp(xdata, tp_curve)
            >>> pt.plot(x_submax, _interp_sgtn(x_submax), 'go')
            >>> pt.plot(x_submax, _interp_sgtp(x_submax), 'bx')
            >>> #
            >>> pt.multi_plot(xdata[argmaxima], [tp_area, fp_area, tn_area, fn_area], title='intersection areas',
            >>>               label_list=['tp_area', 'fp_area', 'tn_area', 'fn_area'], markers=['o', 'd', 'o', '.'],
            >>>               pnum=(4, 1, 2), fnum=fnum, xmax=xdata.max(), xmin=0)
            >>> #
            >>> pt.multi_plot(xdata[argmaxima], [lr_pos, lr_neg, acc], title='intersection quality (liklihood ratios)',
            >>>               label_list=['lr_pos=tp/fp', 'lr_neg=fn/tn', 'acc'], markers=['o', 'o', '*'],
            >>>               pnum=(4, 1, 3), fnum=fnum, xmax=xdata.max(), xmin=0)
            >>> #
            >>> pnum_ = pt.make_pnum_nextgen(4, 3, start=9)
            >>> encoder._plot_score_support_hist(fnum=fnum, pnum=pnum_())
            >>> #encoder._plot_prebayes(fnum=fnum, pnum=pnum_())
            >>> encoder._plot_postbayes(fnum=fnum, pnum=pnum_())
            >>> encoder._plot_roc(fnum=fnum, pnum=pnum_())
            >>> pt.adjust_subplots(hspace=.5, top=.95, bottom=.08)
            >>> pt.show_if_requested()
        """
        import vtool as vt

        if False:
            # New stuff with area should make this irrelevant
            # weights = encoder.p_score_given_tp
            weights = encoder.p_score_given_tn
            values = encoder.score_domain
            mean = np.average(values, weights=weights)
            std = np.sqrt(np.average((values - mean) ** 2, weights=weights))
            score_cutoff = mean + (2.5 * std)
            cutx = np.sum(encoder.score_domain < score_cutoff)
            xdata = encoder.score_domain[:cutx]
            tp_curve = encoder.p_score_given_tp[:cutx]
            tn_curve = encoder.p_score_given_tn[:cutx]
        else:
            xdata = encoder.score_domain
            tp_curve = encoder.p_score_given_tp
            tn_curve = encoder.p_score_given_tn
            if 0:
                _p = np.where(xdata > 50)[0][0]
                xdata = xdata[0:_p]
                tp_curve = tp_curve[0:_p]
                tn_curve = tn_curve[0:_p]
            # print('xdata = %r' % (xdata,))
            # print('tp_curve = %r' % (tp_curve,))
            # print('tn_curve = %r' % (tn_curve,))
            # tp_curve[:] = .1
            # tn_curve[:] = .5

        # Find locations of intersection
        closeness = -np.abs(tp_curve - tn_curve)
        closeness = closeness - closeness.min()
        # closeness
        # print('closeness = %r' % (closeness,))
        # argmaxima = vt.hist_argmaxima2(closeness)
        # print('argmaxima = %r' % (argmaxima,))

        argmaxima = vt.hist_argmaxima2(closeness)
        # argmaxima = np.arange(2, len(closeness) - 2)
        # curvature = -np.gradient(np.gradient(closeness))
        # curveness = (curvature - curvature.min()) / (curvature.max() - curvature.min())
        # Remove maxima points with almost no curvature
        # if False:
        #    if len(argmaxima) > 1:
        #        #curveness[argmaxima]
        #        curvature_  = curvature[argmaxima]
        #        valid = curvature_ > 1e-5
        #        #valid = curvature[argmaxima] > np.median(curvature[argmaxima])
        #        #valid = curvature[argmaxima] > np.median(curvature[argmaxima])
        #        if np.any(valid):
        #            argmaxima = argmaxima[valid]

        # argmaxima2 = vt.hist_argmaxima2(-deriv_no2)
        # if len(np.intersect1d(argmaxima2, argmaxima)) > 0:
        #    argmaxima = np.intersect1d(argmaxima2, argmaxima)

        # Now find which intersection points are "best"
        # TODO: have user specify metric that they care about
        # https://en.wikipedia.org/wiki/Confusion_matrix
        if True:
            # Use area under curves to determine the probability density of tp,
            # fp, tn, fn at each candidate threshold.
            tp_area = get_right_area(tp_curve, xdata, argmaxima)
            fp_area = get_right_area(tn_curve, xdata, argmaxima)
            tn_area = get_left_area(tn_curve, xdata, argmaxima)
            fn_area = get_left_area(tp_curve, xdata, argmaxima)  # NOQA
            # Choose the location of intersection that performs best on some test
            # statistic. (Positive likelihood ratio)
            lr_pos_ = tp_area / fp_area
            lr_neg_ = fn_area / tn_area
            # Accuracy is (tp + tn) / total
            acc = (tp_area + tn_area) / 2
            # print('lr_neg = %r' % (lr_neg,))
            # print('lr_pos = %r' % (lr_pos,))
            # Normalize likelihood into range 0 to 1
            pos_norm = max(1, vt.safe_max(lr_pos_, fill=1, finite=True, nans=False))
            neg_norm = max(1, vt.safe_max(lr_neg_, fill=1, finite=True, nans=False))
            lr_pos = lr_pos_ / pos_norm  # NOQA
            lr_neg = lr_neg_ / neg_norm  # NOQA

            # chosen_metric = lr_pos
            chosen_metric = acc
            # Invalidate impossible values
            isvalid = np.isfinite(chosen_metric)
            if np.any(isvalid):
                valid_argmaxima = argmaxima[isvalid]
                chosen_metric = chosen_metric[isvalid]
            else:
                valid_argmaxima = argmaxima

            # Invalidate values based on "reasonable" heuristics
            # reasonable_tp = tp_area > .1
            # reasonable_fp = tn_area > .1
            # reasonable_flags = np.logical_and(reasonable_tp, reasonable_fp)
            # if np.any(reasonable_flags):
            #    lr_pos = lr_pos.compress(reasonable_flags)
            #    lr_neg = lr_neg.compress(reasonable_flags)

            # Choose a finite argmax
            sortx = chosen_metric.argsort()[::-1]
            closeness_argmax = valid_argmaxima[sortx[0]]
            # maxpos = valid_argmaxima[lr_pos.argmax()]
            # print('lr_pos.argmax = %r' % (lr_pos.argmax,))
            # Hack for infinity and nans. bring thems out of the 0 and 1 range, but only by a bit.
            # lr_pos[np.isnan(lr_pos)] = -.1
            # lr_neg[np.isnan(lr_neg)] = -.1
            # lr_pos[np.isinf(lr_pos)] = 1.1
            # lr_neg[np.isinf(lr_neg)] = 1.1
        else:
            closeness_argmax = closeness.argmax()

        if closeness_argmax == len(closeness) - 1:
            y_submax = closeness[-2:-1]
            x_submax = xdata[-2:-1]
        elif closeness_argmax == 0:
            y_submax = closeness[0:1]
            x_submax = xdata[0:1]
        else:
            # argmaxima, hist_, centers = maxpos, closeness, xdata
            x_submax, y_submax = vt.interpolate_submaxima(
                np.array([closeness_argmax]), closeness, xdata
            )
        score_thresh = x_submax[0]
        if ut.get_argflag('--debug-scorethresh') and not getattr(encoder, 'block', False):
            encoder.block = True
            ut.exec_func_doctest(
                encoder.learn_threshold2,
                start_sentinal='import wbia.plottool as pt',
                end_sentinal='pt.show_if_requested()',
            )
            encoder.block = False
        return score_thresh


[docs]    def learn_threshold(encoder, verbose=False, **thresh_kw):
        """
        Learns cutoff threshold that achieves the target confusion metric
        Typically a desired false positive rate (recall) is specified
        """
        import vtool as vt

        # select a cutoff threshold
        # import sklearn.metrics
        if len(thresh_kw) > 0:
            _thresh_kw = ut.map_dict_keys(lambda x: x.replace('target_', ''), thresh_kw)
        else:
            _thresh_kw = encoder.thresh_kw
        # Select threshold that gives target confusion
        _selected_items = [item for item in _thresh_kw.items() if item[1] is not None]
        assert len(_selected_items) == 1, 'Can only specify one desired confusion metric'
        # choose how to optimize the threshold
        metric, value = _selected_items[0]
        # Get classifier confusions (maybe dont need probs here)
        X, y, attrs = encoder.get_support()
        probs = encoder.normalize_scores(X)

        if False:
            confusions_score = vt.ConfusionMetrics().fit(-X, y, verbose=verbose)

            confusions_prob = vt.ConfusionMetrics().fit(probs, y, verbose=verbose)

            _score_thresh = confusions_score.get_thresh_at_metric(metric, value)
            _prob_thresh = confusions_prob.get_thresh_at_metric(metric, value)
            _inv_score = encoder.inverse_normalize(_prob_thresh)
            _inv_prob = encoder.normalize_scores(-_score_thresh)

            _inv_prob - _prob_thresh
            _inv_score - (-_score_thresh)

        confusions = vt.ConfusionMetrics().fit(probs, y, verbose=verbose)

        prob_thresh = confusions.get_thresh_at_metric(metric, value)

        # target_value = confusions.get_metric_at_thresh(metric, prob_thresh)
        # check_thresh = confusions.get_thresh_at_metric(metric, target_value)
        score_thresh = encoder.inverse_normalize(prob_thresh)
        if verbose:
            print(
                '[scorenorm] Learning threshold to achieve %s=%.5f'
                % (
                    metric.upper(),
                    value,
                )
            )
            if encoder.learned_thresh is not None:
                print('[scorenorm]   * learned_thresh = %.5f' % (encoder.learned_thresh,))
            else:
                print('[scorenorm]   * learned_thresh = %r' % (encoder.learned_thresh,))
            print('[scorenorm]   * score_thresh = %.5f' % (score_thresh,))
            if metric == 'tpr':
                print('[scorenorm]   * fpr = %r' % (confusions.get_fpr_at_recall(value),))
            elif metric == 'fpr':
                print('[scorenorm]   * tpr = %r' % (confusions.get_recall_at_fpr(value),))

        # TODO: maybe do not change state?
        encoder.learned_thresh = prob_thresh
        return score_thresh


[docs]    def inverse_normalize(encoder, probs):
        inverse_interp = scipy.interpolate.interp1d(
            encoder.p_tp_given_score,
            encoder.score_domain,
            kind='linear',
            copy=False,
            assume_sorted=False,
        )
        scores = inverse_interp(probs)
        return scores


[docs]    def normalize_scores(encoder, X):
        is_iterable = ut.isiterable(X)
        if not is_iterable:
            X = np.array([X])
        prob = normalize_scores(
            encoder.score_domain, encoder.p_tp_given_score, X, interp_fn=encoder.interp_fn
        )
        if not is_iterable:
            prob = prob[0]
        return prob


[docs]    def predict(encoder, X):
        """Predict true or false of ``X``."""
        prob = encoder.normalize_scores(X)
        pred = prob > encoder.learned_thresh
        return pred


[docs]    def get_accuracy(encoder, X, y):
        pred = encoder.predict(X)
        is_correct = pred == y
        accuracy = (is_correct).mean()
        return accuracy


[docs]    def get_error_indicies(encoder, X, y):
        r"""
        Returns the indicies of the most difficult type I and type II errors.

        Example:
            >>> # DISABLE_DOCTEST
            >>> from vtool.score_normalization import *  # NOQA
            >>> encoder, X, y = testdata_score_normalier()
            >>> (fp_indicies, fn_indicies) = encoder.get_error_indicies(X, y)
            >>> fp_X = X.take(fp_indicies)[0:3]
            >>> fn_X = X.take(fn_indicies)[0:3]
            >>> result =    'fp_X = ' + ub.repr2(fp_X)
            >>> result += '\nfn_X = ' + ub.repr2(fn_X)
            >>> print(result)
            fp_X = np.array([ 6.196,  5.912,  5.804])
            fn_X = np.array([ 3.947,  4.277,  4.43 ])
        """
        prob = encoder.normalize_scores(X)
        pred = prob > encoder.learned_thresh
        is_correct = pred == y
        # Find misspredictions
        is_error = np.logical_not(is_correct)
        # get indexes of misspredictions
        error_indicies = np.where(is_error)[0]
        # Separate by Type I and Type II error
        error_y = y.take(error_indicies)
        fp_indicies_ = error_indicies.compress(np.logical_not(error_y))
        fn_indicies_ = error_indicies.compress(error_y)
        # Sort errors by difficulty
        fp_sortx = prob.take(fp_indicies_).argsort()[::-1]
        fn_sortx = prob.take(fn_indicies_).argsort()
        fp_indicies = fp_indicies_.take(fp_sortx)
        fn_indicies = fn_indicies_.take(fn_sortx)
        return fp_indicies, fn_indicies


[docs]    def get_correct_indices(encoder, X, y):
        r"""
        Args:
            X (ndarray):  data
            y (ndarray):  labels

        Returns:
            tuple: (fp_indicies, fn_indicies)

        CommandLine:
            python -m vtool.score_normalization --test-get_correct_indices

        Example:
            >>> # DISABLE_DOCTEST
            >>> from vtool.score_normalization import *  # NOQA
            >>> encoder, X, y = testdata_score_normalier()
            >>> (tp_indicies, tn_indicies) = encoder.get_correct_indices(X, y)
            >>> tp_X = X.take(tp_indicies)[0:3]
            >>> tn_X = X.take(tn_indicies)[0:3]
            >>> result =    'tp_X = ' + ub.repr2(tp_X)
            >>> result += '\ntn_X = ' + ub.repr2(tn_X)
            >>> print(result)
            tp_X = np.array([ 8.883,  8.77 ,  8.759])
            tn_X = np.array([ 0.727,  0.76 ,  0.841])
        """
        prob = encoder.normalize_scores(X)
        pred = prob > encoder.learned_thresh
        is_correct = pred == y
        # get indexes of misspredictions
        correct_indicies = np.where(is_correct)[0]
        # Separate by Type I and Type II error
        correct_y = y.take(correct_indicies)
        tp_indicies_ = correct_indicies.compress(correct_y)
        tn_indicies_ = correct_indicies.compress(np.logical_not(correct_y))
        # Sort by most correct cases
        tp_sortx = prob.take(tp_indicies_).argsort()[::-1]
        tn_sortx = prob.take(tn_indicies_).argsort()
        tp_indicies = tp_indicies_.take(tp_sortx)
        tn_indicies = tn_indicies_.take(tn_sortx)
        return tp_indicies, tn_indicies


[docs]    def get_confusion_indicies(encoder, X, y):
        """
        combination of get_correct_indices and get_error_indicies
        """
        prob = encoder.normalize_scores(X)
        pred = prob > encoder.learned_thresh
        # Find correct and misspredictions
        is_correct = pred == y
        is_error = np.logical_not(is_correct)
        correct_indicies = np.where(is_correct)[0]
        error_indicies = np.where(is_error)[0]
        # Separate by Correct and Type I and Type II error
        error_y = y.take(error_indicies)
        correct_y = y.take(correct_indicies)
        fp_indicies_ = error_indicies.compress(np.logical_not(error_y))
        fn_indicies_ = error_indicies.compress(error_y)
        tp_indicies_ = correct_indicies.compress(correct_y)
        tn_indicies_ = correct_indicies.compress(np.logical_not(correct_y))
        # Sort errors by difficulty and other cases by correctness
        fp_sortx = prob.take(fp_indicies_).argsort()[::-1]
        fn_sortx = prob.take(fn_indicies_).argsort()
        tp_sortx = prob.take(tp_indicies_).argsort()[::-1]
        tn_sortx = prob.take(tn_indicies_).argsort()
        indicies = ut.DynStruct()
        indicies.tp = tp_indicies_.take(tp_sortx)
        indicies.tn = tn_indicies_.take(tn_sortx)
        indicies.fp = fp_indicies_.take(fp_sortx)
        indicies.fn = fn_indicies_.take(fn_sortx)
        return indicies


[docs]    def visualize(encoder, **kwargs):
        r"""
        shows details about the score normalizer

        Kwargs:
            fnum
            figtitle
            with_hist
            interactive
            with_scores
            with_roc
            with_precision_recall

        CommandLine:
            python -m vtool.score_normalization --exec-ScoreNormalizer.visualize:0 --show
            python -m vtool.score_normalization --exec-ScoreNormalizer.visualize:1 --show

        Example:
            >>> # UNSTABLE_DOCTEST
            >>> from vtool.score_normalization import *  # NOQA
            >>> import vtool as vt
            >>> encoder = ScoreNormalizer()
            >>> X, y = vt.demodata.testdata_binary_scores()
            >>> encoder.fit(X, y)
            >>> kwargs = dict(
            >>>     with_pr=True, interactive=True, with_roc=True,
            >>>     with_hist=True)
            >>> encoder.visualize(**kwargs)
            >>> ut.show_if_requested()

        Example:
            >>> # UNSTABLE_DOCTEST
            >>> from vtool.score_normalization import *  # NOQA
            >>> import vtool as vt
            >>> encoder = ScoreNormalizer()
            >>> X, y = vt.demodata.testdata_binary_scores()
            >>> encoder.fit(X, y)
            >>> kwargs = dict(
            >>>     with_pr=True, interactive=True, with_roc=True, with_hist=True,
            >>>     with_scores=False, with_prebayes=False, with_postbayes=False)
            >>> encoder.visualize(target_tpr=.95, **kwargs)
            >>> ut.show_if_requested()
        """
        # import wbia.plottool as pt
        default_kw = dict(
            with_scores=False,
            with_roc=True,
            # with_roc=False,
            # with_precision_recall=True,
            with_precision_recall=False,
            # with_hist=False,
            with_hist=True,
            fnum=None,
            figtitle=None,
            # interactive=None,
            interactive=False,
            use_stems=None,
            attr_callback=None,
            with_prebayes=True,
            with_postbayes=True,
            score_range=None,
            bin_width=None,
            logscale=False,
        )
        alias_dict = {'with_pr': 'with_precision_recall'}
        # inspect_kw = ut.update_existing(default_kw, kwargs, alias_dict=alias_dict)
        inspect_kw = ut.update_dict(default_kw, kwargs, alias_dict=alias_dict)
        print('inspect_kw = %r' % (inspect_kw,))
        other_kw = ut.delete_dict_keys(
            kwargs.copy(), list(inspect_kw.keys()) + list(alias_dict.keys())
        )

        score_thresh, prob_thresh = encoder._hack_vizlearn(**other_kw)

        tup = encoder.get_partitioned_support()
        tp_support, tn_support, part_attrs = tup
        inter = inspect_pdfs(
            tn_support,
            tp_support,
            encoder.score_domain,
            encoder.p_tp_given_score,
            encoder.p_tn_given_score,
            encoder.p_score_given_tp,
            encoder.p_score_given_tn,
            encoder.p_score,
            prob_thresh=prob_thresh,
            score_thresh=score_thresh,
            part_attrs=part_attrs,
            thresh_kw=encoder.thresh_kw,
            **inspect_kw
        )
        return inter




[docs]def partition_scores(X, y, attrs=None):
    """
    convinience helper to translate partitioned to unpartitioned data

    Args:
        tp_scores (ndarray):
        tn_scores (ndarray):
        attrs (dict): (default = None)

    Returns:
        tuple: (scores, labels, attrs)

    CommandLine:
        python -m vtool.score_normalization --test-partition_scores

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.score_normalization import *  # NOQA
        >>> X = np.array([5, 6, 6, 7, 1, 2, 2])
        >>> attrs = {'qaid': np.array([21, 24, 25, 26, 11, 14, 15])}
        >>> y = np.array([1, 1, 1, 1, 0, 0, 0], dtype=np.bool_)
        >>> tup = partition_scores(X, y, attrs)
        >>> resdict = ut.odict(zip(
        >>>     ['tp_scores', 'tn_scores', 'part_attrs'], tup))
        >>> result = ub.repr2(resdict, nobraces=True, with_dtype=False,
        >>>                      explicit=1, nl=2)
        >>> print(result)
        tp_scores=np.array([5, 6, 6, 7]),
        tn_scores=np.array([1, 2, 2]),
        part_attrs=False: 'qaid': np.array([11, 14, 15]),
                   True: 'qaid': np.array([21, 24, 25, 26]),,

    """
    import vtool as vt
    import operator

    # Make partitioning
    unique_labels, groupxs = vt.group_indices(y)
    _grouper = partial(vt.apply_grouping, groupxs=groupxs)
    # Group data
    X_parts = _grouper(X)
    # Group attributes
    _nested_attrs = ut.map_dict_vals(_grouper, attrs)

    def _getitem(a, b):
        return operator.getitem(b, a)

    part_attrs = {
        label: ut.map_dict_vals(partial(_getitem, lblx), _nested_attrs)
        for lblx, label in enumerate(unique_labels)
    }
    assert len(unique_labels) == 2, 'exepcted two groups'
    assert not unique_labels[0], 'expected true negatives to be first'
    assert unique_labels[1], 'expected true positives to be second'
    #
    tn_scores, tp_scores = X_parts
    return tp_scores, tn_scores, part_attrs



[docs]def flatten_scores(tp_scores, tn_scores, part_attrs=None):
    """
    convinience helper to translate partitioned to unpartitioned data

    Args:
        tp_scores (ndarray):
        tn_scores (ndarray):
        part_attrs (dict): (default = None)

    Returns:
        tuple: (scores, labels, attrs)

    CommandLine:
        python -m vtool.score_normalization --test-flatten_scores

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.score_normalization import *  # NOQA
        >>> tp_scores = np.array([5, 6, 6, 7])
        >>> tn_scores = np.array([1, 2, 2])
        >>> part_attrs = {
        ...     1: {'qaid': [21, 24, 25, 26]},
        ...     0: {'qaid': [11, 14, 15]},
        ... }
        >>> tup = flatten_scores(
        ... tp_scores, tn_scores, part_attrs)
        >>> (X, y, attrs) = tup
        >>> y = y.astype(np.int)
        >>> resdict = ut.odict(zip(['X', 'y', 'attrs'], [X, y, attrs]))
        >>> result = ub.repr2(resdict, nobraces=True, with_dtype=False,
        >>>                      explicit=1, nl=1)
        >>> print(result)
        X=np.array([5, 6, 6, 7, 1, 2, 2]),
        y=np.array([1, 1, 1, 1, 0, 0, 0]),
        attrs='qaid': np.array([21, 24, 25, 26, 11, 14, 15]),
    """
    scores = np.hstack([tp_scores, tn_scores])
    labels = np.zeros(scores.size, dtype=np.bool_)
    labels[0 : len(tp_scores)] = True
    if part_attrs is None:
        return scores, labels
    else:
        tp_attrs = part_attrs[1]
        tn_attrs = part_attrs[0]
        assert (tp_attrs is None) == (tn_attrs is None), 'must specify both or none'
        assert sorted(tp_attrs.keys()) == sorted(tn_attrs.keys()), 'dicts do not agree'
        # attrs = ut.dict_isect_combine(tp_attrs, tn_attrs, combine_op=np.append)
        from functools import partial

        combine_op = partial(np.append, axis=0)
        attrs = ut.dict_isect_combine(tp_attrs, tn_attrs, combine_op=combine_op)
        num_attrs = np.array(list(map(len, attrs.values())))
        assert np.all(
            num_attrs == len(scores)
        ), 'num_attrs=%r must agree with data. len(scores)=%r' % (num_attrs, len(scores))
        return scores, labels, attrs



[docs]def learn_score_normalization(
    tp_support,
    tn_support,
    gridsize=1024,
    adjust=8,
    return_all=False,
    monotonize=True,
    clip_factor=(ut.PHI + 1),
    verbose=False,
    reverse=False,
    p_tp_method='eq',
):
    r"""
    Takes collected data and applys parzen window density estimation and bayes rule.

    #True positive scores must be larger than true negative scores.
    FIXME: might be an issue with pdfs summing to 1 here.

    Args:
        tp_support (ndarray):
        tn_support (ndarray):
        gridsize       (int): default 512
        adjust         (int): default 8
        return_all     (bool): default False
        monotonize     (bool): default True
        clip_factor    (float): default phi ** 2

    Returns:
        tuple: (score_domain, p_tp_given_score, p_tn_given_score, p_score_given_tp, p_score_given_tn, p_score)

    CommandLine:
        python -m vtool.score_normalization --test-learn_score_normalization

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.score_normalization import *  # NOQA
        >>> tp_support = np.linspace(100, 10000, 512)
        >>> tn_support = np.linspace(0, 120, 512)
        >>> gridsize = 1024
        >>> adjust = 8
        >>> return_all = False
        >>> monotonize = True
        >>> clip_factor = 2.6180339887499997
        >>> verbose = True
        >>> reverse = False
        >>> (score_domain, p_tp_given_score) = learn_score_normalization(tp_support, tn_support)
        >>> result = '%.2f' % (np.diff(p_tp_given_score).sum())
        >>> print(result)
        0.99
    """
    import vtool as vt

    if verbose:
        print('[scorenorm] Learning normalization pdf')
        print('[scorenorm] * tp_support.shape=%r' % (tp_support.shape,))
        print('[scorenorm] * tn_support.shape=%r' % (tn_support.shape,))
        print('[scorenorm] * estimating true positive pdf, ')
        print('[scorenorm] * monotonize = %r' % (monotonize,))
        print('stats.tp_support = ' + ut.get_stats_str(tp_support, use_nan=True))
        print('stats.tn_support = ' + ut.get_stats_str(tn_support, use_nan=True))
        next_ = ut.next_counter(1)
        total = 8
    # import utool
    # utool.embed()
    # Find good score domain range
    if True:
        min_score, max_score = find_clip_range(
            tp_support, tn_support, clip_factor, reverse
        )
    else:
        min_score = min(tp_support.min(), tn_support.min())
        max_score = min(tp_support.max(), tn_support.max())
    score_domain = np.linspace(min_score, max_score, gridsize)
    # Estimate true positive/negative density
    if verbose:
        print('[scorenorm] %d/%d estimating true negative pdf' % (next_(), total))
    score_tp_pdf = vt.estimate_pdf(tp_support, gridsize=gridsize, adjust=adjust)
    # assert score_tp_pdf.bw != 0, 'error bandwidth estimated to be 0'
    if verbose:
        print('[scorenorm] %d/%d estimating true negative pdf' % (next_(), total))
    score_tn_pdf = vt.estimate_pdf(tn_support, gridsize=gridsize, adjust=adjust)
    # assert score_tn_pdf.bw != 0, 'error bandwidth estimated to be 0'
    if verbose:
        print('[scorenorm] %d/%d estimating score domain' % (next_(), total))
    # Evaluate true negative density
    if verbose:
        print('[scorenorm] %d/%d evaluating tp density' % (next_(), total))
    p_score_given_tp = score_tp_pdf.evaluate(score_domain)
    if verbose:
        print('[scorenorm] %d/%d evaluating tn density' % (next_(), total))
    p_score_given_tn = score_tn_pdf.evaluate(score_domain)

    # Not sure why the pdfs returned from statsmodels dont integrate to 1

    if verbose:
        print(
            '[sn.pre]stats.score_domain = '
            + ut.get_stats_str(score_domain, use_nan=True, precision=5)
        )
        print(
            '[sn.pre]stats:p_score_given_tn = '
            + ut.get_stats_str(p_score_given_tn, use_nan=True, precision=5)
        )
        print(
            '[sn.pre]stats:p_score_given_tp = '
            + ut.get_stats_str(p_score_given_tp, use_nan=True, precision=5)
        )
        # print('stats.tn_support = ' + ut.get_stats_str(tn_support, use_nan=True))

    problems = []

    try:
        assert not np.any(np.isnan(p_score_given_tp)), 'Need more positive support'
    except AssertionError as ex:  # NOQA
        print(
            '[sn.pre]stats:tpsupport = '
            + ut.get_stats_str(score_tp_pdf.support, use_nan=True, precision=5)
        )
        problems += [str(ex)]

    try:
        assert not np.any(np.isnan(p_score_given_tn)), 'Need more negative support'
    except AssertionError as ex:  # NOQA
        print(
            '[sn.pre]stats:tnsupport = '
            + ut.get_stats_str(score_tn_pdf.support, use_nan=True, precision=5)
        )
        problems += [str(ex)]

    if problems:
        raise AssertionError(', '.join(problems))

    if True:
        # Make sure we still have probability functions
        area_tp = np.trapz(p_score_given_tp, score_domain)
        area_tn = np.trapz(p_score_given_tn, score_domain)
        if verbose:
            print('pre.area_tp = %r' % (area_tp,))
            print('pre.area_tn = %r' % (area_tn,))

        # normalize to ensure
        p_score_given_tp = p_score_given_tp / area_tp
        p_score_given_tn = p_score_given_tn / area_tn

        area_tp = np.trapz(p_score_given_tp, score_domain)
        area_tn = np.trapz(p_score_given_tn, score_domain)
        # if ut.DEBUG2:
        if verbose:
            print('norm.area_tp = %r' % (area_tp,))
            print('norm.area_tn = %r' % (area_tn,))

        assert np.isclose(area_tp, 1.0), area_tp
        assert np.isclose(area_tn, 1.0), area_tn

    if verbose:
        print('[scorenorm] %d/%d evaluating posterior probabilities' % (next_(), total))
        print('p_tp_method = %r' % (p_tp_method,))

    # For inbalanced data there are several methods we might want to use to
    # calculate p_tp.  not always going to be equal probability of true and
    # positive cases
    if p_tp_method == 'eq':
        p_tp = 0.5
    elif p_tp_method == 'ratio':
        p_tp = len(tp_support) / (len(tp_support) + len(tn_support))
    else:
        raise NotImplementedError('p_tp_method = %r' % (p_tp_method,))
    # Average to get probablity of any score
    p_score = (np.array(p_score_given_tp) + np.array(p_score_given_tn)) / 2.0
    # Apply bayes
    p_tp_given_score = ut.bayes_rule(p_score_given_tp, p_tp, p_score)
    if ut.DEBUG2:
        assert np.isclose(np.trapz(p_score, score_domain), 1.0)
        assert np.isclose(np.trapz(p_score, p_tp_given_score), 1.0)
    if np.any(np.isnan(p_tp_given_score)):
        p_tp_given_score = vt.interpolate_nans(p_tp_given_score)
    if verbose:
        # np.trapz(p_tp_given_score / np.trapz(p_tp_given_score, score_domain), score_domain)
        print(
            'stats:p_score_given_tn = '
            + ut.get_stats_str(p_score_given_tn, newlines=0, use_nan=True, precision=5)
        )
        print(
            'stats:p_score_given_tp = '
            + ut.get_stats_str(p_score_given_tp, newlines=0, use_nan=True, precision=5)
        )
        print(
            'stats:p_score = '
            + ut.get_stats_str(p_score, newlines=0, use_nan=True, precision=5)
        )
        print(
            'stats:p_tp_given_score = '
            + ut.get_stats_str(p_tp_given_score, newlines=0, use_nan=True, precision=5)
        )
    if monotonize:
        if reverse:
            if verbose:
                print('[scorenorm] %d/%d monotonize decreasing' % (next_(), total))
            p_tp_given_score = vt.ensure_monotone_strictly_decreasing(
                p_tp_given_score, left_endpoint=1.0, right_endpoint=0.0
            )
        else:
            if verbose:
                print('[scorenorm] %d/%d monotonize increasing' % (next_(), total))
            # if False:
            #    flags = ~np.isnan(p_tp_given_score)
            #    pt.plot(score_domain[flags], p_tp_given_score[flags])
            #    pt.plot(score_domain, p_tp_given_score)
            p_tp_given_score = vt.ensure_monotone_strictly_increasing(
                p_tp_given_score, left_endpoint=0.0, right_endpoint=1.0
            )
    if return_all:
        if verbose:
            print('[scorenorm] %d/%d returning all' % (next_(), total))
        p_tn_given_score = 1 - p_tp_given_score
        return (
            score_domain,
            p_tp_given_score,
            p_tn_given_score,
            p_score_given_tp,
            p_score_given_tn,
            p_score,
        )
    else:
        if verbose:
            print('[scorenorm] %d/%d returning minimum' % (next_(), total))
        return (score_domain, p_tp_given_score)



[docs]def find_clip_range(tp_support, tn_support, clip_factor=ut.PHI + 1, reverse=None):
    """
    TODO: generalize to arbitrary domains (not just 0->inf)

    Finds score to clip true positives past. This is useful when the highest
    true positive scores can be much larger than the highest true negative
    score.

    Args:
        tp_support (ndarray):
        tn_support (ndarray):
        clip_factor (float): factor of the true negative domain to search for true positives

    Returns:
        tuple: min_score, max_score

    CommandLine:
        python -m vtool.score_normalization --test-find_clip_range

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.score_normalization import *  # NOQA
        >>> tp_support = np.array([100, 200, 50000])
        >>> tn_support = np.array([10, 30, 110])
        >>> clip_factor = ut.PHI + 1
        >>> min_score, max_score = find_clip_range(tp_support, tn_support,  clip_factor)
        >>> result = '%.4f, %.4f' % ((min_score, max_score))
        >>> print(result)
        10.0000, 287.9837
    """
    if reverse is None:
        mean_tp_score = tp_support.mean()
        mean_tn_score = tn_support.mean()
        reverse = mean_tp_score < mean_tn_score

    if not reverse:
        # Normal case where higher scores is better
        high_scores = tp_support
        low_scores = tn_support
    else:
        high_scores = tn_support
        low_scores = tp_support

    max_high_score = high_scores.max()
    max_low_score = low_scores.max()
    min_high_score = high_scores.min()
    min_low_score = low_scores.min()
    abs_max_score = max(max_high_score, max_low_score)
    abs_min_score = min(min_high_score, min_low_score)

    if clip_factor is None:
        min_score = abs_min_score
        max_score = abs_max_score
        return min_score, max_score

    # FIXME: allow for true positive scores to be low, or not bounded at 0

    # Do not clip if true negatives can score higher than true positives
    if max_low_score < max_high_score:
        # overshoot_factor = (max_high_score - abs_min_score) / (max_low_score - abs_min_score)
        overshoot_factor = max_high_score / max_low_score
        if overshoot_factor > clip_factor:
            max_score = max_low_score * clip_factor
        else:
            max_score = max_high_score
    min_score = abs_min_score
    # if min_low_score < min_high_score:
    #    overshoot_factor = min_low_score / min_high_score
    #    if overshoot_factor > clip_factor:
    #        min_score = min_high_score * clip_factor
    #    else:
    #        min_score = min_low_score
    return min_score, max_score



[docs]def normalize_scores(score_domain, p_tp_given_score, scores, interp_fn=None):
    """
    Adjusts a raw scores to a probabilities based on a learned normalizer

    Args:
        score_domain (ndarray): input score domain
        p_tp_given_score (ndarray): learned probability mapping
        scores (ndarray): raw scores

    Returns:
        ndarray: probabilities

    CommandLine:
        python -m vtool.score_normalization --test-normalize_scores

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.score_normalization import *  # NOQA
        >>> score_domain = np.linspace(0, 10, 10)
        >>> p_tp_given_score = (score_domain ** 2) / (score_domain.max() ** 2)
        >>> scores = np.array([-1, 0.0, 0.01, 2.3, 8.0, 9.99, 10.0, 10.1, 11.1])
        >>> prob = normalize_scores(score_domain, p_tp_given_score, scores)
        >>> #np.set_printoptions(suppress=True)
        >>> result = ub.repr2(prob, precision=2, suppress_small=True)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot2(score_domain, p_tp_given_score, 'r-x', equal_aspect=False, label='learned probability')
        >>> pt.plot2(scores, prob, 'yo', equal_aspect=False, title='Normalized scores', pad=.2, label='query points')
        >>> pt.legend('upper left')
        >>> ut.show_if_requested()
        np.array([ 0.  ,  0.  ,  0.  ,  0.05,  0.64,  1.  ,  1.  ,  1.  ,  1.  ], dtype=np.float64)
    """
    # prob = np.zeros(len(scores))
    prob = np.zeros(len(scores))
    # prob = np.full(len(scores), np.nan)
    is_nan = np.isnan(scores)
    # Check score domain bounds
    is_low = scores < score_domain[0]
    is_high = scores > score_domain[-1]
    is_inbounds = np.logical_not(np.logical_or.reduce((is_nan, is_low, is_high)))
    # interpolate scores in the learned domain
    # we are garuenteed to have inbounds nonzero elements here
    if True:
        if interp_fn is None:
            # TODO build custom interpolator with correct bound checks
            interp_fn = scipy.interpolate.interp1d(
                score_domain,
                p_tp_given_score,
                kind='linear',
                copy=False,
                assume_sorted=True,
            )
        prob[is_inbounds] = interp_fn(scores[is_inbounds])
    else:
        flags = score_domain <= scores[is_inbounds][:, None]
        left_indicies = np.array([np.nonzero(row)[0][-1] for row in flags])
        prob[is_inbounds] = p_tp_given_score[left_indicies]
    # currently just taking the min
    # fill in other values
    assert not np.any(is_nan), 'cannot normalize nan values'
    # if any(is_nan):
    #    # handle nans
    #    raise AssertionError('user normalize score list')
    #    prob[np.isnan(score_domain)] = -1.0
    # clip low scores at 0
    prob[is_low] = 0
    # clip high scores by between max probability and one
    prob[is_high] = (p_tp_given_score[-1] + 1.0) / 2.0
    return prob



# DEBUGGING FUNCTIONS


[docs]def test_score_normalization(
    tp_support,
    tn_support,
    with_scores=True,
    verbose=True,
    with_roc=True,
    with_precision_recall=False,
    figtitle=None,
    normkw_varydict=None,
):
    """
    Gives an overview of how well threshold can be learned from raw scores.

    DEPRICATE

    CommandLine:
        python -m vtool.score_normalization --test-test_score_normalization --show

    CommandLine:
        xdoctest -m ~/code/vtool/vtool/score_normalization.py test_score_normalization

    Ignore:
        >>> # GUI_DOCTEST
        >>> # Shows how score normalization works with gaussian noise
        >>> from vtool.score_normalization import *  # NOQA
        >>> verbose = True
        >>> randstate = np.random.RandomState(seed=0)
        >>> # Get a training sample
        >>> tp_support = randstate.normal(loc=6.5, size=(256,))
        >>> tn_support = randstate.normal(loc=3.5, size=(256,))
        >>> # xdoctest: +REQUIRES(module:plottool)
        >>> test_score_normalization(tp_support, tn_support, verbose=verbose)
        >>> ut.show_if_requested()

    """
    import wbia.plottool as pt  # NOQA

    # Print raw score statistics
    print('tp_support')
    print(ut.repr4(ut.get_stats(tp_support)))
    print('tn_support')
    print(ut.repr4(ut.get_stats(tn_support)))

    # Test (potentially multiple) normalizing configurations
    if normkw_varydict is None:
        normkw_varydict = {
            'monotonize': [False],  # [True, False],
            #'adjust': [1, 4, 8],
            'adjust': [1],
            #'adjust': [8],
        }
    normkw_list = ut.util_dict.all_dict_combinations(normkw_varydict)

    if len(normkw_list) > 32:
        raise AssertionError('Too many plots to test!')

    for normkw in normkw_list:
        # Learn the appropriate normalization
        tup = learn_score_normalization(
            tp_support, tn_support, return_all=True, verbose=verbose, **normkw
        )
        (
            score_domain,
            p_tp_given_score,
            p_tn_given_score,
            p_score_given_tp,
            p_score_given_tn,
            p_score,
        ) = tup

        if verbose:
            print('plotting pdfs')
        fnum = pt.next_fnum()

        inspect_pdfs(
            tn_support,
            tp_support,
            score_domain,
            p_tp_given_score,
            p_tn_given_score,
            p_score_given_tp,
            p_score_given_tn,
            p_score,
            with_scores=with_scores,
            with_roc=with_roc,
            with_precision_recall=with_precision_recall,
            fnum=fnum,
        )

        if figtitle is not None:
            pt.set_figtitle(figtitle)
        else:
            pt.set_figtitle('ScoreNorm test' + ub.repr2(normkw, newlines=False))

    locals_ = locals()
    return locals_



# --------
# Plotting
# --------


[docs]def plot_prebayes_pdf(
    score_domain,
    p_score_given_tn,
    p_score_given_tp,
    p_score,
    cfgstr='',
    fnum=None,
    pnum=(1, 1, 1),
    **kwargs
):
    import wbia.plottool as pt

    if fnum is None:
        fnum = pt.next_fnum()
    true_color = pt.TRUE_BLUE  # pt.TRUE_GREEN
    false_color = pt.FALSE_RED
    # unknown_color = pt.UNKNOWN_PURP
    unknown_color = pt.PURPLE2
    # unknown_color = pt.GRAY

    pt.plots.plot_probabilities(
        (p_score_given_tn, p_score_given_tp, p_score),
        ('p(score | tn)', 'p(score | tp)', 'p(score)'),
        prob_colors=(false_color, true_color, unknown_color),
        # figtitle='pre_bayes pdf score',
        figtitle='p(score | truth)',
        xdata=score_domain,
        fnum=fnum,
        pnum=pnum,
        **kwargs
    )



[docs]def plot_postbayes_pdf(
    score_domain,
    p_tn_given_score,
    p_tp_given_score,
    score_thresh=None,
    prob_thresh=None,
    cfgstr='',
    fnum=None,
    pnum=(1, 1, 1),
):
    import wbia.plottool as pt

    if fnum is None:
        fnum = pt.next_fnum()
    true_color = pt.TRUE_BLUE  # pt.TRUE_GREEN
    false_color = pt.FALSE_RED

    pt.plots.plot_probabilities(
        (p_tn_given_score, p_tp_given_score),
        ('p(tn | score)', 'p(tp | score)'),
        prob_colors=(
            false_color,
            true_color,
        ),
        # figtitle='post_bayes pdf score ' + cfgstr,
        figtitle='p(truth | score)' + cfgstr,
        xdata=score_domain,
        fnum=fnum,
        pnum=pnum,
        score_thresh=score_thresh,
        prob_thresh=prob_thresh,
    )



[docs]def inspect_pdfs(
    tn_support,
    tp_support,
    score_domain,
    p_tp_given_score,
    p_tn_given_score,
    p_score_given_tp,
    p_score_given_tn,
    p_score,
    prob_thresh=None,
    score_thresh=None,
    with_scores=False,
    with_roc=False,
    with_precision_recall=False,
    with_hist=False,
    fnum=None,
    figtitle=None,
    interactive=None,
    use_stems=None,
    part_attrs=None,
    thresh_kw=None,
    attr_callback=None,
    with_prebayes=True,
    with_postbayes=True,
    score_range=None,
    **kwargs
):
    r"""
    Shows plots of learned thresholds

    CommandLine:
        python -m vtool.score_normalization --test-ScoreNormalizer --show
        python -m vtool.score_normalization --exec-ScoreNormalizer.visualize --show
    """
    import wbia.plottool as pt  # NOQA
    from wbia.plottool.interactions import ExpandableInteraction
    from wbia.plottool.abstract_interaction import AbstractInteraction
    import vtool as vt
    import wbia.plottool as pt  # NOQA

    if fnum is None:
        fnum = pt.next_fnum()

    with_normscore = with_scores
    # with_prebayes = True
    # with_postbayes = True

    nSubplots = (
        with_normscore
        + with_prebayes
        + with_postbayes
        + with_scores
        + with_roc
        + with_precision_recall
        + with_hist
    )
    if nSubplots == 0:
        raise ValueError('Must choose at least one subplot')
    nRows, nCols = pt.get_square_row_cols(nSubplots)
    _pnumiter = pt.make_pnum_nextgen(nRows=nRows, nCols=nCols, nSubplots=nSubplots)

    # print('Always interactive even if: interactive = %r' % (interactive,))
    # Make a plottool interaction
    inter = ExpandableInteraction(fnum, _pnumiter)

    scores = np.hstack([tn_support, tp_support])
    labels = np.array([False] * len(tn_support) + [True] * len(tp_support))

    # probs = encoder.normalize_scores(scores)
    probs = normalize_scores(score_domain, p_tp_given_score, scores)

    confusions = vt.ConfusionMetrics().fit(probs, labels)
    # Hack change confusion prob thresholds to score thresholds
    if False:
        # Fixme: assume sorted
        inverse_interp = scipy.interpolate.interp1d(
            p_tp_given_score, score_domain, kind='linear', copy=False, assume_sorted=False
        )
        confusions._orig_thresholds = confusions.thresholds
        confusions.thresholds = inverse_interp(confusions.thresholds)
        confusions._hackscores = scores

    true_color = pt.TRUE_BLUE  # pt.TRUE_GREEN
    false_color = pt.FALSE_RED

    support_kw = dict(
        score_lbls=kwargs.get('score_lbls', ('trueneg', 'truepos')),
        score_colors=(false_color, true_color),
        logscale=kwargs.get('logscale', False),
    )
    support_sort_kw = dict(
        score_markers=['^', 'v'], markersizes=[5, 5], use_stems=use_stems, **support_kw
    )

    class SortedScoreSupportInteraction(AbstractInteraction):
        def __init__(data_pdf, **kwargs):
            super(SortedScoreSupportInteraction, data_pdf).__init__(**kwargs)
            data_pdf.tn_support = tn_support
            data_pdf.tp_support = tp_support
            data_pdf.part_attrs = part_attrs
            data_pdf.attr_callback = attr_callback
            data_pdf.sel_mode = 'tn'

        def toggle_mode(data_pdf):
            if data_pdf.sel_mode == 'tn':
                data_pdf.sel_mode = 'tp'
            else:
                data_pdf.sel_mode = 'tn'
            print('TOGGLE data_pdf.sel_mode = %r' % (data_pdf.sel_mode,))

        @staticmethod
        def static_plot(fnum, pnum):
            pt.plots.plot_sorted_scores(
                (tn_support, tp_support),
                fnum=fnum,
                pnum=pnum,
                score_label='score',
                thresh=score_thresh,
                **support_sort_kw
            )

        def plot(data_pdf, fnum, pnum):
            data_pdf.static_plot(fnum, pnum)

        def on_key_press(data_pdf, event):
            # print('event = %r' % (event,))
            # print('event.key = %r' % (event.key,))
            if event.key == 't':
                data_pdf.toggle_mode()

        def on_click_inside(data_pdf, event, ex):
            import vtool as vt

            # ax = event.inaxes
            # for l in ax.get_lines():
            #    print(l.get_label())
            tp_index, tp_dist = vt.closest_point(
                event.ydata, data_pdf.tp_support[:, None]
            )
            tn_index, tn_dist = vt.closest_point(
                event.ydata, data_pdf.tn_support[:, None]
            )
            print('closest tp_index = %r, %r' % (tp_index, tp_dist))
            print('closest tn_index = %r, %r' % (tn_index, tn_dist))
            SEL_TP = data_pdf.sel_mode == 'tp'
            print('data_pdf.sel_mode = %r' % (data_pdf.sel_mode,))
            if SEL_TP:
                tp_attrs = data_pdf.part_attrs[True]
                if len(tp_attrs) == 0:
                    print('No positive attrs')
                subattrs = ut.get_dict_column(tp_attrs, tp_index)
            else:
                tn_attrs = data_pdf.part_attrs[False]
                if len(tn_attrs) == 0:
                    print('No negative attrs')
                subattrs = ut.get_dict_column(tn_attrs, tn_index)
            print('subattrs = %r' % (subattrs,))
            if data_pdf.attr_callback is not None:
                print('Executing callback')
                data_pdf.attr_callback(**subattrs)
            # dists = vt.L1(event.ydata, data_pdf.tp_support[:, None])
            # index = dists.argsort()[0]
            # event.xdata
            # Find the nearest label
            pass

    # target_tpr = None
    target_tpr = confusions.get_metric_at_thresh('tpr', prob_thresh)
    # print('target_tpr = %r' % (target_tpr,))
    ROCInteraction = vt.interact_roc_factory(
        confusions, target_tpr, show_operating_point=True
    )

    def _score_support_hist(fnum, pnum):
        overlay_score_domain = None
        score_thresh_ = None
        if kwargs.get('histoverlay', True):
            overlay_score_domain = score_domain
            score_thresh_ = score_thresh

        print('support_kw = %r' % (support_kw,))

        pt.plot_score_histograms(
            (tn_support, tp_support),
            score_thresh=score_thresh_,
            score_label='score',
            fnum=fnum,
            pnum=pnum,
            bin_width=kwargs.get('bin_width', None),
            num_bins=kwargs.get('num_bins', None),
            overlay_prob_given_list=(p_score_given_tn, p_score_given_tp),
            overlay_score_domain=overlay_score_domain,
            xlim=score_range,
            histnorm=kwargs.get('histnorm', False),
            **support_kw
        )

    def _prob_support_hist(fnum, pnum):
        tp_probs = probs[labels]
        tn_probs = probs[np.logical_not(labels)]
        pt.plot_score_histograms(
            (tn_probs, tp_probs),
            score_label='prob',
            fnum=fnum,
            pnum=pnum,
            bin_width=kwargs.get('bin_width', None),
            num_bins=kwargs.get('num_bins', None),
            **support_kw
        )

    def _prob_support_sorted(fnum, pnum):
        tp_probs = probs[labels]
        tn_probs = probs[np.logical_not(labels)]
        pt.plots.plot_sorted_scores(
            (tn_probs, tp_probs),
            fnum=fnum,
            pnum=pnum,
            score_label='prob',
            thresh=prob_thresh,
            **support_sort_kw
        )
        # ax = pt.gca()
        # max_score = max(tn_support.max(), tp_support.max())
        # ax.set_ylim(-max_score, max_score)

    def _prebayes(fnum, pnum):
        plot_prebayes_pdf(
            score_domain,
            p_score_given_tn,
            p_score_given_tp,
            p_score,
            score_thresh=score_thresh,
            cfgstr='',
            fnum=fnum,
            pnum=pnum,
        )

    def _postbayes(fnum, pnum):
        plot_postbayes_pdf(
            score_domain,
            p_tn_given_score,
            p_tp_given_score,
            prob_thresh=prob_thresh,
            score_thresh=score_thresh,
            cfgstr='',
            fnum=fnum,
            pnum=pnum,
        )

    def _precision_recall(fnum, pnum):
        confusions.draw_precision_recall_curve(fnum=fnum, pnum=pnum)

    if with_scores:
        inter.append_plot(SortedScoreSupportInteraction)
    if with_hist:
        inter.append_plot(_score_support_hist)
    if with_prebayes:
        inter.append_plot(_prebayes)
    if with_postbayes:
        inter.append_plot(_postbayes)
    if with_normscore:
        inter.append_plot(_prob_support_sorted)
        # inter.append_plot(_prob_support_hist)
    if with_roc:
        inter.append_plot(ROCInteraction)
    if with_precision_recall:
        inter.append_plot(_precision_recall)

    inter.start()

    if figtitle is not None:
        pt.set_figtitle(figtitle)

    return inter



[docs]def estimate_pdf(data, gridsize=1024, adjust=1):
    """
    estimate_pdf

    References;
        http://statsmodels.sourceforge.net/devel/generated/statsmodels.nonparametric.kde.KDEUnivariate.html
        https://jakevdp.github.io/blog/2013/12/01/kernel-density-estimation/

    Args:
        data (ndarray): 1 dimensional data of float64
        gridsize(int): domain size
        adjust(int): smoothing factor

    Returns:
        ndarray: data_pdf

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> from vtool.score_normalization import *  # NOQA
        >>> import vtool as vt
        >>> rng = np.random.RandomState(0)
        >>> data = rng.randn(1000)
        >>> data_pdf = vt.estimate_pdf(data)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot(data_pdf.support[:-1], np.diff(data_pdf.cdf))
        >>> ut.show_if_requested()
    """
    import utool as ut
    import numpy as np
    import statsmodels.nonparametric.kde
    import statsmodels.nonparametric.bandwidths

    # import scipy.stats as spstats
    # import statsmodelskde.score_samples(support[:, None])

    if True:
        # Ensure that a non-zero bandwidth is chosen
        # bw_choices = ['scott', 'silverman', 'normal_reference']
        # bw = bw_choices[1]
        for bw in ['silverman', 'scott']:
            bw_value = statsmodels.nonparametric.bandwidths.select_bandwidth(
                data, bw, None
            )
            if bw_value > 0:
                break
        if bw_value == 0:
            sorted_diffs = np.diff(sorted(data))
            nonzero_diffs = sorted_diffs[sorted_diffs > 0]
            if len(nonzero_diffs) > 0:
                median_diff = np.median(nonzero_diffs)
                bw_value = np.sqrt(median_diff)
            else:
                # use a very small value
                bw_value = 1e-9
    try:

        if False:
            # Alternate implementation in case statsmodels breaks
            class TempPdf:
                def __init__(data_pdf, data, bw_value, gridsize):
                    from sklearn.neighbors.kde import KernelDensity

                    kde = KernelDensity(kernel='gaussian', bandwidth=bw_value)
                    kde.fit(data[:, None])
                    data_pdf.kde = kde
                    data_pdf.support = np.linspace(data.min(), data.max(), gridsize)
                    data_pdf.density = data_pdf.evaluate(data_pdf.support)
                    # import scipy as sp
                    data_pdf.cdf = data_pdf.density.cumsum()
                    # data_pdf.cdf = sp.integrate.cumtrapz(data_pdf.density,
                    #                                        data_pdf.support)

                def evaluate(data_pdf, scores):
                    return np.exp(data_pdf.kde.score_samples(scores[:, None]))

            data_pdf = TempPdf(data, bw_value, gridsize)

        data_pdf = statsmodels.nonparametric.kde.KDEUnivariate(data)
        fitkw = dict(
            kernel='gau',
            bw=bw_value,
            fft=True,
            weights=None,
            adjust=adjust,
            cut=3,
            gridsize=gridsize,
            clip=(-np.inf, np.inf),
        )
        data_pdf.fit(**fitkw)
    except Exception as ex:
        ut.printex(
            ex,
            '! Exception while estimating kernel density',
            keys=['data', 'gridsize', 'bw_value', 'adjust'],
        )
        raise

    return data_pdf



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.score_normalization
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.segmentation

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division, print_function
from six.moves import range, zip  # NOQA
import numpy as np
import utool as ut
import ubelt as ub

DEBUG_SEGM = False


[docs]def printDBG(msg):
    if DEBUG_SEGM:
        print(msg)
    pass



[docs]def resize_img_and_bbox(img_fpath, bbox_, new_size=None, sqrt_area=400.0):
    import cv2

    printDBG('[segm] imread(%r) ' % img_fpath)
    full_img = cv2.imread(img_fpath)
    (full_h, full_w) = full_img.shape[:2]  # Image Shape
    printDBG('[segm] full_img.shape=%r' % (full_img.shape,))
    (rw_, rh_) = bbox_[2:]
    # Ensure that we know the new chip size
    if new_size is None:
        target_area = float(sqrt_area) ** 2

        def _resz(w, h):
            ht = np.sqrt(target_area * h / w)
            wt = w * ht / h
            return (int(round(wt)), int(round(ht)))

        new_size_ = _resz(rw_, rh_)
    else:
        new_size_ = new_size
    # Get Scale Factors
    fx = new_size_[0] / rw_
    fy = new_size_[1] / rh_
    printDBG('[segm] fx=%r fy=%r' % (fx, fy))
    dsize = (int(round(fx * full_w)), int(round(fy * full_h)))
    printDBG('[segm] dsize=%r' % (dsize,))
    # Resize the image
    img_resz = cv2.resize(full_img, dsize, interpolation=cv2.INTER_LANCZOS4)
    # Get new ANNOTATION in resized image
    bbox_resz = np.array(np.round(bbox_ * fx), dtype=np.int64)
    return img_resz, bbox_resz



[docs]def clean_mask(mask, num_dilate=3, num_erode=3, window_frac=0.025):
    """
    Clean the mask
    (num_erode, num_dilate) = (1, 1)
    (w, h) = (10, 10)
    """
    import cv2

    w = h = int(round(min(mask.shape) * window_frac))
    element = cv2.getStructuringElement(cv2.MORPH_CROSS, (w, h))
    _mask = mask
    # compute the closing
    for ix in range(num_dilate):
        _mask = cv2.dilate(_mask, element)
    for ix in range(num_erode):
        _mask = cv2.erode(_mask, element)
    return _mask



[docs]def fill_holes(mask):
    import cv2

    mode = cv2.RETR_CCOMP
    method = cv2.CHAIN_APPROX_SIMPLE
    image, contours, hierarchy = cv2.findContours(mask, mode, method)
    out = cv2.drawContours(image, contours, -1, (1, 0, 0))
    return out



[docs]def demo_grabcut(bgr_img):
    r"""
    Args:
        img (ndarray[uint8_t, ndim=2]):  image data

    CommandLine:
        python -m vtool.segmentation --test-demo_grabcut --show

    SeeAlso:
        python -m wbia.algo.preproc.preproc_probchip --test-postprocess_dev

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.segmentation import *  # NOQA
        >>> # build test data
        >>> import utool as ut
        >>> import wbia.plottool as pt
        >>> import vtool as vt
        >>> img_fpath = ut.grab_test_imgpath('easy1.png')
        >>> bgr_img = vt.imread(img_fpath)
        >>> # execute function
        >>> print(bgr_img.shape)
        >>> result = demo_grabcut(bgr_img)
        >>> # verify results
        >>> print(result)
        >>> ## xdoctest: +REQUIRES(--show)
        >>> pt.show_if_requested()
    """
    import cv2
    import wbia.plottool as pt
    from wbia.plottool import interact_impaint

    label_colors = [255, 170, 50, 0]
    label_values = [cv2.GC_FGD, cv2.GC_PR_FGD, cv2.GC_PR_BGD, cv2.GC_BGD]
    h, w = bgr_img.shape[0:2]
    init_mask = np.zeros((h, w), dtype=np.float32)  # Initialize: mask
    # Set inside to cv2.GC_PR_FGD (probably forground)
    init_mask[:, :] = label_colors[label_values.index(cv2.GC_PR_BGD)]
    # Set border to cv2.GC_BGD (definitely background)
    init_mask[0, :] = label_colors[label_values.index(cv2.GC_BGD)]
    init_mask[-1, :] = label_colors[label_values.index(cv2.GC_BGD)]
    init_mask[:, 0] = label_colors[label_values.index(cv2.GC_BGD)]
    init_mask[:, -1] = label_colors[label_values.index(cv2.GC_BGD)]
    # import vtool as vt
    cached_mask_fpath = 'tmp_mask.png'
    if ub.argflag('--nocache'):
        ut.delete(cached_mask_fpath)
    print('unique init mask colors')
    print(np.unique(init_mask))
    custom_mask = interact_impaint.cached_impaint(
        bgr_img, cached_mask_fpath, label_colors=label_colors, init_mask=init_mask
    )
    print('unique custom mask colors')
    print(np.unique(custom_mask))
    print('delete tmp_mask.png to redo')
    # if ut.checkpath(cached_mask_fpath):
    #    custom_mask = vt.imread(cached_mask_fpath, grayscale=True)
    # else:
    #    custom_mask = interact_impaint.impaint_mask(bgr_img, label_colors, init_mask=init_mask)
    #    vt.imwrite(cached_mask_fpath, custom_mask)

    prior_mask = custom_mask.copy()

    # Convert colors to out labels
    label_locs = [custom_mask == color for color in label_colors]
    # Put user labels in there
    for label_loc, value in zip(label_locs, label_values):
        prior_mask[label_loc] = value
    prior_mask = prior_mask.astype(np.uint8)
    print('running grabcut')
    # print('prior_mask.dtype = %r' % (prior_mask.dtype,))
    # print('bgr_img.dtype = %r' % (bgr_img.dtype,))
    with ut.Timer('grabcut'):
        post_mask = grabcut(bgr_img, prior_mask)
    if post_mask.dtype == np.uint8:
        post_mask = post_mask.astype(np.float) / 255.0
    seg_chip = mask_colored_img(bgr_img, post_mask, 'bgr')
    print('finished running grabcut')
    pt.imshow(post_mask * 255, pnum=(1, 2, 1))
    pt.imshow(seg_chip, pnum=(1, 2, 2))



[docs]def grabcut(bgr_img, prior_mask, binary=True):
    """
    Referencs:
        http://docs.opencv.org/trunk/doc/py_tutorials/py_imgproc/py_grabcut/py_grabcut.html
    """
    import cv2

    # Grab Cut Parameters
    (h, w) = bgr_img.shape[0:2]
    rect = (0, 0, w, h)
    num_iters = 5
    mode = cv2.GC_INIT_WITH_MASK
    bgd_model = np.zeros((1, 13 * 5), np.float64)
    fgd_model = np.zeros((1, 13 * 5), np.float64)
    # Grab Cut Execution
    post_mask = prior_mask.copy()
    cv2.grabCut(bgr_img, post_mask, rect, bgd_model, fgd_model, num_iters, mode=mode)
    if binary:
        is_forground = (post_mask == cv2.GC_FGD) + (post_mask == cv2.GC_PR_FGD)
        post_mask = np.where(is_forground, 255, 0).astype('uint8')
    else:
        label_colors = [255, 170, 50, 0]
        label_values = [cv2.GC_FGD, cv2.GC_PR_FGD, cv2.GC_PR_BGD, cv2.GC_BGD]
        pos_list = [post_mask == value for value in label_values]
        for pos, color in zip(pos_list, label_colors):
            post_mask[pos] = color
    return post_mask



[docs]def mask_colored_img(img_rgb, mask, encoding='bgr'):
    import cv2

    into_hsv_flags = {
        'bgr': cv2.COLOR_BGR2HSV,
        'rgb': cv2.COLOR_RGB2HSV,
    }

    from_hsv_flags = {
        'bgr': cv2.COLOR_HSV2BGR,
    }

    if mask.dtype == np.uint8:
        mask = mask.astype(np.float) / 255.0
    into_hsv_flag = into_hsv_flags[encoding]
    from_hsv_flag = from_hsv_flags[encoding]
    # Mask out value component
    img_hsv = cv2.cvtColor(img_rgb, into_hsv_flag)
    img_hsv = np.array(img_hsv, dtype=np.float) / 255.0
    VAL_INDEX = 2
    img_hsv[:, :, VAL_INDEX] *= mask
    img_hsv = np.array(np.round(img_hsv * 255.0), dtype=np.uint8)
    masked_img_rgb = cv2.cvtColor(img_hsv, from_hsv_flag)
    return masked_img_rgb



# Open CV relevant values:
# grabcut_mode = cv2.GC_EVAL
# grabcut_mode = cv2.GC_INIT_WITH_RECT
# cv2.GC_BGD, cv2.GC_PR_BGD, cv2.GC_PR_FGD, cv2.GC_FGD
# @profile
[docs]def grabcut2(rgb_chip):
    import cv2

    (h, w) = rgb_chip.shape[0:2]
    _mask = np.zeros((h, w), dtype=np.uint8)  # Initialize: mask
    # Set inside to cv2.GC_PR_FGD (probably forground)
    _mask[:, :] = cv2.GC_PR_FGD
    # Set border to cv2.GC_BGD (definitely background)
    _mask[0, :] = cv2.GC_BGD
    _mask[-1, :] = cv2.GC_BGD
    _mask[:, 0] = cv2.GC_BGD
    _mask[:, -1] = cv2.GC_BGD
    # Grab Cut Parameters
    rect = (0, 0, w, h)
    num_iters = 5
    mode = cv2.GC_INIT_WITH_MASK
    bgd_model = np.zeros((1, 13 * 5), np.float64)
    fgd_model = np.zeros((1, 13 * 5), np.float64)
    # Grab Cut Execution
    cv2.grabCut(rgb_chip, _mask, rect, bgd_model, fgd_model, num_iters, mode=mode)
    is_forground = (_mask == cv2.GC_FGD) + (_mask == cv2.GC_PR_FGD)
    chip_mask = np.where(is_forground, 255, 0).astype('uint8')
    # Crop
    chip_mask = clean_mask(chip_mask)
    chip_mask = np.array(chip_mask, np.float) / 255.0
    # Mask value component of HSV space
    seg_chip = mask_colored_img(rgb_chip, chip_mask, 'rgb')
    return seg_chip



[docs]def segment(img_fpath, bbox_, new_size=None):
    import cv2

    """ Runs grabcut """
    printDBG('[segm] segment(img_fpath=%r, bbox=%r)>' % (img_fpath, bbox_))
    num_iters = 5
    bgd_model = np.zeros((1, 13 * 5), np.float64)
    fgd_model = np.zeros((1, 13 * 5), np.float64)
    mode = cv2.GC_INIT_WITH_MASK
    # Initialize
    # !!! CV2 READS (H,W) !!!
    #  WH Unsafe
    img_resz, bbox_resz = resize_img_and_bbox(img_fpath, bbox_, new_size=new_size)
    # WH Unsafe
    (img_h, img_w) = img_resz.shape[:2]  # Image Shape
    printDBG(' * img_resz.shape=%r' % ((img_h, img_w),))
    # WH Safe
    tlbr = ut.xywh_to_tlbr(bbox_resz, (img_w, img_h))  # Rectangle ANNOTATION
    (x1, y1, x2, y2) = tlbr
    rect = tuple(bbox_resz)  # Initialize: rect
    printDBG(' * rect=%r' % (rect,))
    printDBG(' * tlbr=%r' % (tlbr,))
    # WH Unsafe
    _mask = np.zeros((img_h, img_w), dtype=np.uint8)  # Initialize: mask
    _mask[y1:y2, x1:x2] = cv2.GC_PR_FGD  # Set ANNOTATION to cv2.GC_PR_FGD
    # Grab Cut
    tt = ut.Timer(' * cv2.grabCut()', verbose=DEBUG_SEGM)
    cv2.grabCut(img_resz, _mask, rect, bgd_model, fgd_model, num_iters, mode=mode)
    tt.toc()
    img_mask = np.where((_mask == cv2.GC_FGD) + (_mask == cv2.GC_PR_FGD), 255, 0).astype(
        'uint8'
    )
    # Crop
    chip = img_resz[y1:y2, x1:x2]
    chip_mask = img_mask[y1:y2, x1:x2]
    chip_mask = clean_mask(chip_mask)
    chip_mask = np.array(chip_mask, np.float) / 255.0
    # Mask the value of HSV
    chip_hsv = cv2.cvtColor(chip, cv2.COLOR_RGB2HSV)
    chip_hsv = np.array(chip_hsv, dtype=np.float) / 255.0
    chip_hsv[:, :, 2] *= chip_mask
    chip_hsv = np.array(np.round(chip_hsv * 255.0), dtype=np.uint8)
    seg_chip = cv2.cvtColor(chip_hsv, cv2.COLOR_HSV2RGB)
    return seg_chip, img_mask



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.segmentation
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.spatial_verification

# -*- coding: utf-8 -*-
"""
Spatial verification of keypoint matches

Notation:
    1_m = img1_matches; 2_m = img2_matches
    x and y are locations, invV is the elliptical shapes.
    fx are the original feature indexes (used for making sure 1 keypoint isn't assigned to 2)

Look Into:
    Standard
    skimage.transform
    http://stackoverflow.com/questions/11462781/fast-2d-rigid-body-transformations-in-numpy-scipy
    skimage.transform.fast_homography(im, H)

FIXME:
    is it scaled_thresh or scaled_thresh_sqrd

References:
    http://ags.cs.uni-kl.de/fileadmin/inf_ags/3dcv-ws11-12/3DCV_WS11-12_lec04.pdf
    http://www.imgfsr.com/CVPR2011/Tutorial6/RANSAC_CVPR2011.pdf
    http://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf Page 317

Notes:
    Invariants of affine transforms - parallel lines, ratios of parallel lengths, ratios of areas
    Invariants of homographies - cross‐ratio of four points on a line (ratio of ratio)
"""
from __future__ import absolute_import, division, print_function
from six.moves import range
import warnings  # NOQA
import six  # NOQA
import utool as ut
import numpy as np
import numpy.linalg as npl
import scipy.sparse as sps
import scipy.sparse.linalg as spsl
import vtool.keypoint as ktool
import vtool.linalg as ltool
import vtool.distance
from .util_math import TAU

try:
    from vtool import sver_c_wrapper

    HAVE_SVER_C_WRAPPER = not ut.get_argflag('--no-c')
except Exception as ex:
    HAVE_SVER_C_WRAPPER = False
    if ut.VERBOSE:
        ut.printex(ex, 'please build the sver c wrapper (run with --rebuild-sver')
    if False:
        raise


VERBOSE_SVER = ut.get_argflag('--verb-sver')

SV_DTYPE = np.float64
INDEX_DTYPE = np.int32


[docs]def build_lstsqrs_Mx9(xy1_mn, xy2_mn):
    """Builds the M x 9 least squares matrix

    CommandLine:
        python -m vtool.spatial_verification --test-build_lstsqrs_Mx9

    Example:
        >>> # DISABLE_DOCTEST
        >>> # xdoctest: +SKIP
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.demodata as demodata
        >>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
        >>> xy1_mn = ktool.get_xys(kpts1).astype(np.float64)
        >>> xy2_mn = ktool.get_xys(kpts2).astype(np.float64)
        >>> Mx9 = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
        >>> import ubelt as ub
        >>> result = (ub.repr2(Mx9[0:2], suppress_small=True, precision=2, with_dtype=True))
        >>> print(result)
        np.array([[  0.00e+00,   0.00e+00,   0.00e+00,  -3.20e+01,  -2.72e+01,
                    -1.00e+00,   8.82e+02,   7.49e+02,   2.76e+01],
                  [  3.20e+01,   2.72e+01,   1.00e+00,   0.00e+00,   0.00e+00,
                     0.00e+00,  -1.09e+03,  -9.28e+02,  -3.42e+01]], dtype=np.float64)

    References:
        http://dip.sun.ac.za/~stefan/TW793/attach/notes/homography_estimation.pdf
        http://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf Page 317
        http://vision.ece.ucsb.edu/~zuliani/Research/RANSAC/docs/RANSAC4Dummies.pdf page 53
    """
    x1_mn = xy1_mn[0]
    y1_mn = xy1_mn[1]
    x2_mn = xy2_mn[0]
    y2_mn = xy2_mn[1]
    num_pts = x1_mn.shape[0]
    # Mx9 = np.zeros((2 * num_pts, 9), dtype=SV_DTYPE)
    Mx9 = np.empty((2 * num_pts, 9), dtype=SV_DTYPE)
    for ix in range(num_pts):  # Loop over inliers
        # Concatenate all 2x9 matrices into an Mx9 matrix
        u2 = x2_mn[ix]
        v2 = y2_mn[ix]
        x1 = x1_mn[ix]
        y1 = y1_mn[ix]
        (d, e, f) = (-x1, -y1, -1)
        (g, h, i) = (v2 * x1, v2 * y1, v2)
        (j, k, l) = (x1, y1, 1)
        (p, q, r) = (-u2 * x1, -u2 * y1, -u2)
        Mx9[ix * 2] = (0, 0, 0, d, e, f, g, h, i)
        Mx9[ix * 2 + 1] = (j, k, l, 0, 0, 0, p, q, r)
    return Mx9



[docs]def try_svd(M):
    """
    CommandLine:
        python -m vtool.spatial_verification try_svd

    Example:
        >>> # SLOW_DOCTEST
        >>> # xdoctest: +SKIP
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.demodata as demodata
        >>> rng = np.random.RandomState(42)
        >>> num = 1000
        >>> xy1_mn = rng.randn(2, num)
        >>> xy2_mn = rng.randn(2, num)
        >>> M = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
        >>> print('M.shape = %r' % (M.shape,))
        >>> USV = npl.svd(M, full_matrices=True, compute_uv=True)
        >>> USV = try_svd(M)

    Example:
        >>> # SLOW_DOCTEST
        >>> # xdoctest: +SKIP
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.demodata as demodata
        >>> num = np.ceil(np.sqrt(2000))
        >>> kpts1, kpts2 = demodata.get_dummy_kpts_pair(wh_num=(num, num))
        >>> xy1_mn = ktool.get_xys(kpts1).astype(np.float64)
        >>> xy2_mn = ktool.get_xys(kpts2).astype(np.float64)
        >>> M = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
        >>> print('M.shape = %r' % (M.shape,))
        >>> USV = npl.svd(M, full_matrices=True, compute_uv=True)
        >>> USV = try_svd(M)
    """
    # if M.shape[0] > 2500:
    #    # hack to prevent bug in lapack
    #    M = M[:2500]
    try:
        USV = npl.svd(M, full_matrices=True, compute_uv=True)
    except MemoryError as ex:
        ut.printex(ex, '[sver] Caught MemErr during full SVD. Trying sparse SVD.')
        M_sparse = sps.lil_matrix(M)
        USV = spsl.svds(M_sparse)
    except npl.LinAlgError as ex:
        ut.printex(ex, '[sver] svd did not converge')
        raise
    except Exception as ex:
        ut.printex(ex, '[sver] svd error')
        raise
    return USV



[docs]def build_affine_lstsqrs_Mx6(xy1_man, xy2_man):
    """
    CURRENTLY NOT WORKING

    CommandLine:
        python -m vtool.spatial_verification --test-build_affine_lstsqrs_Mx6

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.demodata as demodata
        >>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
        >>> xy1_man = ktool.get_xys(kpts1).astype(np.float64)
        >>> xy2_man = ktool.get_xys(kpts2).astype(np.float64)
        >>> Mx6 = build_affine_lstsqrs_Mx6(xy1_man, xy2_man)
        >>> import ubelt as ub
        >>> print(ub.repr2(Mx6))
        >>> result = ut.hashstr(Mx6)
        >>> print(result)

    Ignore:
        >>> import sympy as sym
        >>> x1, y1, x2, y2 = sym.symbols('x1, y1, x2, y2')
        >>> A = sym.Matrix([
        >>>     [x1, y1,  0,  0, 1, 0],
        >>>     [ 0,  0, x1, y1, 0, 1],
        >>> ])
        >>> b = sym.Matrix([[x2], [y2]])
        >>> x = (A.T.multiply(A)).inv().multiply(A.T.multiply(b))
        >>> x = (A.T.multiply(A)).pinv().multiply(A.T.multiply(b))

    References:
        https://www.cs.ubc.ca/~lowe/papers/ijcv04.pdf page 22
    """
    x1_mn = xy1_man[0]
    y1_mn = xy1_man[1]
    x2_mn = xy2_man[0]
    y2_mn = xy2_man[1]
    num_pts = x1_mn.shape[0]
    Mx6 = np.empty((2 * num_pts, 6), dtype=SV_DTYPE)
    b = np.empty((2 * num_pts, 1), dtype=SV_DTYPE)
    for ix in range(num_pts):  # Loop over inliers
        # Concatenate all 2x9 matrices into an Mx6 matrix
        x1 = x1_mn[ix]
        x2 = x2_mn[ix]
        y1 = y1_mn[ix]
        y2 = y2_mn[ix]
        Mx6[ix * 2] = (x1, y1, 0, 0, 1, 0)
        Mx6[ix * 2 + 1] = (0, 0, x1, y1, 0, 1)
        b[ix * 2] = x2
        b[ix * 2 + 1] = y2

    # npl.solve(b, Mx6)
    U, s, Vt = try_svd(Mx6)

    if False:
        S_ = np.zeros((len(U), len(Vt)))
        S_[np.diag_indices(len(s))] = s
        U.dot(S_).dot(Vt)
        assert np.allclose(U.dot(S_).dot(Vt), Mx6)
        assert not np.allclose(U.dot(S_).dot(Vt.T), Mx6)

    # Inefficient, but I think the math works
    # We want to solve Ax=b (where A is the Mx6 in this case)
    # Ax = b
    # (U S V.T) x = b
    # x = (U.T inv(S) V) b
    Sinv = np.zeros((len(Vt), len(U)))
    Sinv[np.diag_indices(len(s))] = 1 / s
    a = Vt.T.dot(Sinv).dot(U.T).dot(b).T[0]
    A = np.array([[a[0], a[1], a[4]], [a[2], a[3], a[5]], [0, 0, 1]])
    return A

    # TODO FIXME
    # return Mx6


[docs]def compute_affine(xy1_man, xy2_man):
    """
    Args:
        xy1_mn (ndarray[ndim=2]): xy points in image1
        xy2_mn (ndarray[ndim=2]): corresponding xy points in image 2

    Returns:
        ndarray[shape=(3,3)]: A - affine matrix

    CommandLine:
        python -m vtool.spatial_verification --test-compute_affine:1 --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.demodata as demodata
        >>> import vtool.keypoint as ktool
        >>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
        >>> xy1_mn = ktool.get_xys(kpts1)
        >>> xy2_mn = ktool.get_xys(kpts2)
        >>> A = compute_affine(xy1_mn, xy1_mn)
        >>> result =str(A)
        >>> result = np.array_str(A, precision=2)
        >>> print(result)

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.demodata as demodata
        >>> import vtool.keypoint as ktool
        >>> import wbia.plottool as pt
        >>> xy1_man, xy2_man, rchip1, rchip2, T1, T2 = testdata_matching_affine_inliers_normalized()
        >>> A_prime = compute_affine(xy1_man, xy2_man)
        >>> A = npl.solve(T2, A_prime).dot(T1)
        >>> A /= A[2, 2]
        >>> result = np.array_str(A, precision=2)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> rchip2_blendA = pt.draw_sv.get_blended_chip(rchip1, rchip2, A)
        >>> pt.imshow(rchip2_blendA)
        >>> ut.show_if_requested()
        [[  1.19e+00  -1.06e-02  -4.49e+01]
         [ -2.22e-01   1.12e+00  -2.78e+01]
         [  0.00e+00   0.00e+00   1.00e+00]]
    """
    # Solve for the nullspace of the Mx6 matrix (solves least squares)
    # Mx6 = build_affine_lstsqrs_Mx6(xy1_man, xy2_man)
    A = build_affine_lstsqrs_Mx6(xy1_man, xy2_man)
    # U, S, V = try_svd(Mx6)
    # a = V[5]  # Hack for Cython.wraparound(False)
    # a = a / a[-1]
    # A = np.array([
    #    [a[0], a[1], a[4]],
    #    [a[2], a[3], a[5]],
    #    [   0,    0,    1],
    # ])
    return A



[docs]def compute_homog(xy1_mn, xy2_mn):
    """
    Generate 6 degrees of freedom homography transformation
    Computes homography from normalized (0 to 1) point correspondences
    from 2 --> 1
    (database->query)

    Args:
        xy1_mn (ndarray[ndim=2]): xy points in image1
        xy2_mn (ndarray[ndim=2]): corresponding xy points in image 2

    Returns:
        ndarray[shape=(3,3)]: H - homography matrix

    CommandLine:
        python -m vtool.spatial_verification --test-compute_homog:1 --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.keypoint as ktool
        >>> import vtool.demodata as demodata
        >>> kpts1, kpts2 = demodata.get_dummy_kpts_pair()
        >>> xy1_mn = ktool.get_xys(kpts1)
        >>> xy2_mn = ktool.get_xys(kpts2)
        >>> H = compute_homog(xy1_mn, xy2_mn)
        >>> #result = ut.hashstr(H)
        >>> result = np.array_str(H, precision=2)
        >>> print(result)
        [[  1.83e-03   2.85e-03  -7.11e-01]
         [  2.82e-03   1.80e-03  -7.03e-01]
         [  1.67e-05   1.68e-05  -5.53e-03]]

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.keypoint as ktool
        >>> import wbia.plottool as pt
        >>> xy1_man, xy2_man, rchip1, rchip2, T1, T2 = testdata_matching_affine_inliers_normalized()
        >>> H_prime = compute_homog(xy1_man, xy2_man)
        >>> H = npl.solve(T2, H_prime).dot(T1)
        >>> H /= H[2, 2]
        >>> result = np.array_str(H, precision=2)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> rchip2_blendH = pt.draw_sv.get_blended_chip(rchip1, rchip2, H)
        >>> pt.imshow(rchip2_blendH)
        >>> ut.show_if_requested()
        [[  9.22e-01  -2.50e-01   2.75e+01]
         [ -2.04e-01   8.79e-01  -7.94e+00]
         [ -1.82e-04  -5.99e-04   1.00e+00]]
    """
    # Solve for the nullspace of the Mx9 matrix (solves least squares)
    Mx9 = build_lstsqrs_Mx9(xy1_mn, xy2_mn)
    U, S, V = try_svd(Mx9)
    # Rearange the nullspace into a homography
    # h = V[-1]  # v = V.H
    h = V[8]  # Hack for Cython.wraparound(False)
    # FIXME: THERE IS A BUG HERE, sometimes len(V) = 6. why???
    H = np.vstack((h[0:3], h[3:6], h[6:9]))
    return H



[docs]def testdata_matching_affine_inliers():
    import vtool.demodata as demodata
    import vtool as vt

    scale_thresh = 2.0
    xy_thresh = ut.get_argval('--xy-thresh', type_=float, default=0.01)
    dlen_sqrd2 = 447271.015
    ori_thresh = 1.57
    xy_thresh_sqrd = dlen_sqrd2 * xy_thresh
    featkw = ut.argparse_dict(vt.get_extract_features_default_params())
    fname1 = ut.get_argval('--fname1', type_=str, default='easy1.png')
    fname2 = ut.get_argval('--fname2', type_=str, default='easy2.png')
    (kpts1, kpts2, fm, fs, rchip1, rchip2) = demodata.testdata_ratio_matches(
        fname1, fname2, **featkw
    )
    aff_inliers, aff_errors, Aff = get_best_affine_inliers_(
        kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh
    )
    return kpts1, kpts2, fm, aff_inliers, rchip1, rchip2, xy_thresh_sqrd



[docs]def testdata_matching_affine_inliers_normalized():
    tup = testdata_matching_affine_inliers()
    kpts1, kpts2, fm, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = tup
    kpts1_ma = kpts1.take(fm.T[0].take(aff_inliers), axis=0)
    kpts2_ma = kpts2.take(fm.T[1].take(aff_inliers), axis=0)
    # kpts1_ma, kpts2_ma, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
    # Matching affine inliers
    xy1_ma = ktool.get_xys(kpts1_ma)
    xy2_ma = ktool.get_xys(kpts2_ma)
    # Matching affine inliers normalized
    xy1_man, T1 = ltool.whiten_xy_points(xy1_ma)
    xy2_man, T2 = ltool.whiten_xy_points(xy2_ma)
    return xy1_man, xy2_man, rchip1, rchip2, T1, T2



def _test_hypothesis_inliers(
    Aff, invVR1s_m, xy2_m, det2_m, ori2_m, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh
):
    """
    Critical section code. Inner loop of _test_hypothesis_inliers

    Returns:
        tuple: hypo_inliers, hypo_errors

    CommandLine:
        python -m vtool.spatial_verification --test-_test_hypothesis_inliers

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> from vtool.spatial_verification import _test_hypothesis_inliers  # NOQA
        >>> import vtool.demodata as demodata
        >>> import vtool.keypoint as ktool
        >>> _kw1 = dict(seed=12, damping=1.2, wh_stride=(30, 30))
        >>> _kw2 = dict(seed=24, damping=1.6, wh_stride=(30, 30))
        >>> kpts1 = demodata.perterbed_grid_kpts(**_kw1).astype(np.float64)
        >>> kpts2 = demodata.perterbed_grid_kpts(**_kw2).astype(np.float64)
        >>> fm = demodata.make_dummy_fm(len(kpts1)).astype(np.int32)
        >>> kpts1_m = kpts1[fm.T[0]]
        >>> kpts2_m = kpts2[fm.T[1]]
        >>> xy_thresh_sqrd = np.float64(.009) ** 2
        >>> scale_thresh_sqrd = np.float64(2)
        >>> ori_thresh = np.float64(TAU / 4)
        >>> # Get keypoints to project in matrix form
        >>> #invVR1s_m = ktool.get_invV_mats(kpts1_m, with_trans=True, with_ori=True)
        >>> #print(invVR1s_m[0])
        >>> invVR1s_m = ktool.get_invVR_mats3x3(kpts1_m)
        >>> RV1s_m = ktool.get_RV_mats_3x3(kpts1_m)
        >>> invVR2s_m = ktool.get_invVR_mats3x3(kpts2_m)
        >>> # The transform from kp1 to kp2 is given as:
        >>> Aff_mats = np.matmul(invVR2s_m, RV1s_m)
        >>> Aff = Aff_mats[0]
        >>> # Get components to test projects against
        >>> xy2_m  = ktool.get_invVR_mats_xys(invVR2s_m)
        >>> det2_m = ktool.get_sqrd_scales(kpts2_m)
        >>> ori2_m = ktool.get_invVR_mats_oris(invVR2s_m)
        >>> output = _test_hypothesis_inliers(Aff, invVR1s_m, xy2_m, det2_m, ori2_m, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh)
        >>> import ubelt as ub
        >>> output_str = ub.repr2(output, precision=2, suppress_small=True)
        >>> print('output_str = %s' % (output_str,))
        >>> hypo_inliers, hypo_errors = output
        >>> # Inverting matrices is different in python2
        >>> result = 'nInliers=%r hash=%s' % (len(hypo_inliers), ut.hash_data(output))
        >>> print(result)
    """
    # Map keypoints from image 1 onto image 2
    invVR1s_mt = np.matmul(Aff, invVR1s_m)

    # Get projection components
    _xy1_mt = ktool.get_invVR_mats_xys(invVR1s_mt)
    _det1_mt = ktool.get_invVR_mats_sqrd_scale(invVR1s_mt)
    _ori1_mt = ktool.get_invVR_mats_oris(invVR1s_mt)
    # # Check for projection errors
    xy_err = vtool.distance.L2_sqrd(xy2_m.T, _xy1_mt.T, dtype=SV_DTYPE)
    scale_err = vtool.distance.det_distance(_det1_mt, det2_m)
    ori_err = vtool.distance.ori_distance(_ori1_mt, ori2_m)

    # Mark keypoints which are inliers to this hypothosis
    xy_inliers_flag = np.less(xy_err, xy_thresh_sqrd)
    scale_inliers_flag = np.less(scale_err, scale_thresh_sqrd)
    ori_inliers_flag = np.less(ori_err, ori_thresh)
    # np.logical_and(xy_inliers_flag, scale_inliers_flag)
    # TODO Add uniqueness of matches constraint
    # hypo_inliers_flag = np.empty(xy_inliers_flag.size, dtype=np.bool_)
    hypo_inliers_flag = xy_inliers_flag  # Try to re-use memory
    np.logical_and(hypo_inliers_flag, ori_inliers_flag, out=hypo_inliers_flag)
    np.logical_and(hypo_inliers_flag, scale_inliers_flag, out=hypo_inliers_flag)
    # hypo_inliers_flag = np.logical_and.reduce(
    #    [xy_inliers_flag, ori_inliers_flag, scale_inliers_flag])
    # this is also slower
    hypo_inliers = np.where(hypo_inliers_flag)[0]
    hypo_errors = (xy_err, ori_err, scale_err)
    return hypo_inliers, hypo_errors


[docs]def get_affine_inliers(
    kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh
):
    """
    Estimates inliers deterministically using elliptical shapes

    Compute all transforms from kpts1 to kpts2 (enumerate all hypothesis)
    We transform from chip1 -> chip2
    The determinants are squared keypoint scales

    Returns:
        tuple: aff_inliers_list, aff_errors_list, Aff_mats

    Notes:
        FROM PERDOCH 2009:
            H = inv(Aj).dot(Rj.T).dot(Ri).dot(Ai)
            H = inv(Aj).dot(Ai)
            The input invVs = perdoch.invA's

    CommandLine:
        python2 -m vtool.spatial_verification --test-get_affine_inliers
        python3 -m vtool.spatial_verification --test-get_affine_inliers

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.demodata as demodata
        >>> import vtool.keypoint as ktool
        >>> kpts1, kpts2 = demodata.get_dummy_kpts_pair((100, 100))
        >>> fm = demodata.make_dummy_fm(len(kpts1)).astype(np.int32)
        >>> fs = np.ones(len(fm), dtype=np.float64)
        >>> xy_thresh_sqrd = ktool.KPTS_DTYPE(.009) ** 2
        >>> scale_thresh_sqrd = ktool.KPTS_DTYPE(2)
        >>> ori_thresh = ktool.KPTS_DTYPE(TAU / 4)
        >>> output = get_affine_inliers(kpts1, kpts2, fm, fs, xy_thresh_sqrd,
        >>>                             scale_thresh_sqrd, ori_thresh)
        >>> output_str = ut.repr3(output, precision=2, suppress_small=True)
        >>> print('output_str = %s' % (output_str,))
        >>> aff_inliers_list, aff_errors_list, Aff_mats = output
        >>> result = 'nInliers=%r hash=%s' % (len(aff_inliers_list), ut.hash_data(output_str))
        >>> print(result)
    """
    # http://ipython-books.github.io/featured-01/
    kpts1_m = kpts1.take(fm.T[0], axis=0)
    kpts2_m = kpts2.take(fm.T[1], axis=0)

    # Get keypoints to project in matrix form
    # invVR2s_m = ktool.get_invV_mats(kpts2_m, with_trans=True, with_ori=True)
    # invVR1s_m = ktool.get_invV_mats(kpts1_m, with_trans=True, with_ori=True)
    invVR2s_m = ktool.get_invVR_mats3x3(kpts2_m)
    invVR1s_m = ktool.get_invVR_mats3x3(kpts1_m)
    RV1s_m = ktool.invert_invV_mats(invVR1s_m)  # 539 us
    # BUILD ALL HYPOTHESIS TRANSFORMS: The transform from kp1 to kp2 is:
    Aff_mats = np.matmul(invVR2s_m, RV1s_m)
    # Get components to test projects against
    xy2_m = ktool.get_xys(kpts2_m)
    det2_m = ktool.get_sqrd_scales(kpts2_m)
    ori2_m = ktool.get_oris(kpts2_m)
    # SLOWER EQUIVALENT
    # RV1s_m    = ktool.get_V_mats(kpts1_m, with_trans=True, with_ori=True)  # 5.2 ms
    # xy2_m  = ktool.get_invVR_mats_xys(invVR2s_m)
    # ori2_m = ktool.get_invVR_mats_oris(invVR2s_m)
    # assert np.all(ktool.get_oris(kpts2_m) == ktool.get_invVR_mats_oris(invVR2s_m))
    # assert np.all(ktool.get_xys(kpts2_m) == ktool.get_invVR_mats_xys(invVR2s_m))

    # The previous versions of this function were all roughly comparable.
    # The for loop one was the slowest. I'm deciding to go with the one
    # where there is no internal function definition. It was moderately faster,
    # and it gives us access to profile that function
    inliers_and_errors_list = [
        _test_hypothesis_inliers(
            Aff,
            invVR1s_m,
            xy2_m,
            det2_m,
            ori2_m,
            xy_thresh_sqrd,
            scale_thresh_sqrd,
            ori_thresh,
        )
        for Aff in Aff_mats
    ]
    aff_inliers_list = [tup[0] for tup in inliers_and_errors_list]
    aff_errors_list = [tup[1] for tup in inliers_and_errors_list]
    return aff_inliers_list, aff_errors_list, Aff_mats



[docs]def get_best_affine_inliers(
    kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh, forcepy=False
):
    """Tests each hypothesis and returns only the best transformation and inliers"""
    # Test each affine hypothesis
    # get list if inliers, errors, the affine matrix for each hypothesis
    if HAVE_SVER_C_WRAPPER and not forcepy:
        (
            aff_inliers_list,
            aff_errors_list,
            Aff_mats,
        ) = sver_c_wrapper.get_affine_inliers_cpp(
            kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh
        )
    else:
        aff_inliers_list, aff_errors_list, Aff_mats = get_affine_inliers(
            kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh
        )

    # ut.embed()
    # Determine the best hypothesis using the number of inliers
    # TODO: other measures in the error lists could be used as well
    # nInliers_list = np.array([len(inliers) for inliers in aff_inliers_list])

    weight_list = np.array([fs.take(inliers).sum() for inliers in aff_inliers_list])
    # ut.embed()
    # sortx = weight_list.argsort()[::-1]  # sort by non-inliers
    # best_index = sortx[0]  # chose best
    best_index = weight_list.argmax()
    aff_inliers = aff_inliers_list[best_index]
    aff_errors = aff_errors_list[best_index]
    Aff = Aff_mats[best_index]
    return aff_inliers, aff_errors, Aff



[docs]def get_normalized_affine_inliers(kpts1, kpts2, fm, aff_inliers):
    """
    returns xy-inliers that are normalized to have a mean of 0 and std of 1 as
    well as the transformations so the inverse can be taken
    """
    fm_affine = fm.take(aff_inliers, axis=0)
    # Get corresponding points and shapes
    kpts1_ma = kpts1.take(fm_affine.T[0], axis=0)
    kpts2_ma = kpts2.take(fm_affine.T[1], axis=0)
    # kpts1_ma = kpts1.take(fm_affine.T[0], axis=0)
    # kpts2_ma = kpts2.take(fm_affine.T[1], axis=0)
    # Normalize affine inliers xy locations
    xy1_ma = ktool.get_xys(kpts1_ma)
    xy2_ma = ktool.get_xys(kpts2_ma)
    xy1_man, T1 = ltool.whiten_xy_points(xy1_ma)
    xy2_man, T2 = ltool.whiten_xy_points(xy2_ma)
    return xy1_man, xy2_man, T1, T2



[docs]def unnormalize_transform(M_prime, T1, T2):
    # Then compute ax = b  [aka: x = npl.solve(a, b)]
    M = npl.solve(T2, M_prime).dot(T1)  # Unnormalize
    # homographies that only differ by a scale factor are equivalent
    M /= M[2, 2]
    return M



[docs]def estimate_refined_transform(kpts1, kpts2, fm, aff_inliers, refine_method='homog'):
    """estimates final transformation using normalized affine inliers

    References:
        http://docs.opencv.org/2.4/modules/calib3d/doc/camera_calibration_and_3d_reconstruction.html
    """
    import cv2

    xy1_man, xy2_man, T1, T2 = get_normalized_affine_inliers(
        kpts1, kpts2, fm, aff_inliers
    )
    # Compute homgraphy transform from chip1 -> chip2 using affine inliers
    # homographys assume the two images are planar, or the camera is
    # rotating around the subject

    if refine_method == 'homog':
        H_prime = compute_homog(xy1_man, xy2_man)
    elif refine_method == 'affine':
        H_prime = compute_affine(xy1_man, xy2_man)
    elif refine_method == 'cv2-homog':
        H_prime, mask = cv2.findHomography(xy1_man.T, xy2_man.T, method=0)
    elif refine_method == 'cv2-ransac-homog':
        H_prime, mask = cv2.findHomography(
            xy1_man.T, xy2_man.T, method=cv2.RANSAC, ransacReprojThreshold=3
        )
    elif refine_method == 'cv2-lmeds-homog':
        H_prime, mask = cv2.findHomography(xy1_man.T, xy2_man.T, method=cv2.LMEDS)
    # elif refine_method == 'fund':
    #    # the fundamental matrix only implies: x'.T.dot(F).dot(x) == 0
    #    # it maps a point from one image onto a line in the second image.
    #    H_prime = cv2.findFundamentalMat(xy1_man.T, xy2_man.T, method=cv2.FM_LMEDS)[0]
    #    H_prime = cv2.findFundamentalMat(xy1_man.T, xy2_man.T, method=cv2.FM_8POINT)[0]
    else:
        raise NotImplementedError('[vtool] Unknown refine_method=%r' % (refine_method,))

    # H_prime /= H_prime[2, 2]
    # Different methods?
    # H_prime = compute_affine(xy1_man, xy2_man)
    # H_prime = cv2.findHomography(xy1_man.T, xy2_man.T)[0]
    # H = compute_affine(xy1_ma, xy2_ma)
    # print(H)
    H = unnormalize_transform(H_prime, T1, T2)
    rank = npl.matrix_rank(H)
    # print(rank)
    if rank != 3:
        raise npl.LinAlgError('Rank defficient homography ')
    return H



[docs]def test_homog_errors(
    H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh, ori_thresh, full_homog_checks=True
):
    r"""
    Test to see which keypoints the homography correctly maps

    Args:
        H (ndarray[float64_t, ndim=2]):  homography/perspective matrix
        kpts1 (ndarray[float32_t, ndim=2]):  keypoints
        kpts2 (ndarray[float32_t, ndim=2]):  keypoints
        fm (list):  list of feature matches as tuples (qfx, dfx)
        xy_thresh_sqrd (float):
        scale_thresh (float):
        ori_thresh (float):  angle in radians
        full_homog_checks (bool):

    Returns:
        tuple: homog_tup1

    CommandLine:
        python -m vtool.spatial_verification --test-test_homog_errors:0 --show
        python -m vtool.spatial_verification --test-test_homog_errors:0 --show --rotation_invariance
        python -m vtool.spatial_verification --test-test_homog_errors:0 --show --rotation_invariance --no-affine-invariance --xy-thresh=.001
        python -m vtool.spatial_verification --test-test_homog_errors:0 --show --rotation_invariance --no-affine-invariance --xy-thresh=.001 --no-full-homog-checks
        python -m vtool.spatial_verification --test-test_homog_errors:0 --show --no-full-homog-checks
        # --------------
        # Shows (sorta) how inliers are computed
        python -m vtool.spatial_verification --test-test_homog_errors:1 --show
        python -m vtool.spatial_verification --test-test_homog_errors:1 --show --rotation_invariance
        python -m vtool.spatial_verification --test-test_homog_errors:1 --show --rotation_invariance --no-affine-invariance --xy-thresh=.001
        python -m vtool.spatial_verification --test-test_homog_errors:1 --show --rotation_invariance --xy-thresh=.001
        python -m vtool.spatial_verification --test-test_homog_errors:0 --show --rotation_invariance --xy-thresh=.001

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import wbia.plottool as pt
        >>> kpts1, kpts2, fm, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
        >>> H = estimate_refined_transform(kpts1, kpts2, fm, aff_inliers)
        >>> scale_thresh, ori_thresh = 2.0, 1.57
        >>> full_homog_checks = not ut.get_argflag('--no-full-homog-checks')
        >>> homog_tup1 = test_homog_errors(H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh, ori_thresh, full_homog_checks)
        >>> homog_tup = (homog_tup1[0], homog_tup1[2])
        >>> # xdoctest: +REQUIRES(--show)
        >>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
        >>> ut.show_if_requested()

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import wbia.plottool as pt
        >>> kpts1, kpts2, fm_, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
        >>> H = estimate_refined_transform(kpts1, kpts2, fm_, aff_inliers)
        >>> scale_thresh, ori_thresh = 2.0, 1.57
        >>> full_homog_checks = not ut.get_argflag('--no-full-homog-checks')
        >>> # ----------------
        >>> # Take subset of feature matches
        >>> fm = fm_
        >>> scale_err, xy_err, ori_err = \
        ...     ut.exec_func_src(test_homog_errors, globals(), locals(),
        ...     'scale_err, xy_err, ori_err'.split(', '))
        >>> # we only care about checking out scale and orientation here. ignore bad xy points
        >>> xy_inliers_flag = np.less(xy_err, xy_thresh_sqrd)
        >>> scale_err[~xy_inliers_flag] = 0
        >>> # filter
        >>> fm = fm_[np.array(scale_err).argsort()[::-1][:10]]
        >>> fm = fm_[np.array(scale_err).argsort()[::-1][:10]]
        >>> # Exec sourcecode
        >>> kpts1_m, kpts2_m, off_xy1_m, off_xy1_mt, dxy1_m, dxy1_mt, xy2_m, xy1_m, xy1_mt, scale_err, xy_err, ori_err = \
        ...     ut.exec_func_src(test_homog_errors, globals(), locals(),
        ...     'kpts1_m, kpts2_m, off_xy1_m, off_xy1_mt, dxy1_m, dxy1_mt, xy2_m, xy1_m, xy1_mt, scale_err, xy_err, ori_err'.split(', '))
        >>> #---------------
        >>> # xdoctest: +REQUIRES(--show)
        >>> pt.figure(fnum=1, pnum=(1, 2, 1), title='orig points and offset point')
        >>> segments_list1 = np.array(list(zip(xy1_m.T.tolist(), off_xy1_m.T.tolist())))
        >>> pt.draw_line_segments(segments_list1, color=pt.LIGHT_BLUE)
        >>> pt.dark_background()
        >>> #---------------
        >>> pt.figure(fnum=1, pnum=(1, 2, 2), title='transformed points and matching points')
        >>> #---------------
        >>> # first have to make corresponding offset points
        >>> # Use reference point for scale and orientation tests
        >>> oris2_m   = ktool.get_oris(kpts2_m)
        >>> scales2_m = ktool.get_scales(kpts2_m)
        >>> dxy2_m    = np.vstack((np.sin(oris2_m), -np.cos(oris2_m)))
        >>> scaled_dxy2_m = dxy2_m * scales2_m[None, :]
        >>> off_xy2_m = xy2_m + scaled_dxy2_m
        >>> # Draw transformed semgents
        >>> segments_list2 = np.array(list(zip(xy2_m.T.tolist(), off_xy2_m.T.tolist())))
        >>> pt.draw_line_segments(segments_list2, color=pt.GREEN)
        >>> # Draw corresponding matches semgents
        >>> segments_list3 = np.array(list(zip(xy1_mt.T.tolist(), off_xy1_mt.T.tolist())))
        >>> pt.draw_line_segments(segments_list3, color=pt.RED)
        >>> # Draw matches between correspondences
        >>> segments_list4 = np.array(list(zip(xy1_mt.T.tolist(), xy2_m.T.tolist())))
        >>> pt.draw_line_segments(segments_list4, color=pt.ORANGE)
        >>> pt.dark_background()
        >>> #---------------
        >>> #vt.get _xy_axis_extents(kpts1_m)
        >>> #pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
        >>> ut.show_if_requested()
    """
    kpts1_m = kpts1.take(fm.T[0], axis=0)
    kpts2_m = kpts2.take(fm.T[1], axis=0)
    # Transform all xy1 matches to xy2 space
    xy1_m = ktool.get_xys(kpts1_m)
    # with ut.embed_on_exception_context:
    xy1_mt = ltool.transform_points_with_homography(H, xy1_m)
    # xy1_mt  = ktool.transform_kpts_xys(H, kpts1_m)
    xy2_m = ktool.get_xys(kpts2_m)
    # --- Find (Squared) Homography Distance Error ---
    # You cannot test for scale or orientation easily here because
    # you no longer have an ellipse? (maybe, probably have a conic) when using a
    # projective transformation
    xy_err = vtool.distance.L2_sqrd(xy1_mt.T, xy2_m.T)
    # Estimate final inliers
    # ut.embed()
    if full_homog_checks:
        # TODO: may need to use more than one reference point
        # Use reference point for scale and orientation tests
        oris1_m = ktool.get_oris(kpts1_m)
        scales1_m = ktool.get_scales(kpts1_m)
        # Get point offsets with unit length
        dxy1_m = np.vstack((np.sin(oris1_m), -np.cos(oris1_m)))
        scaled_dxy1_m = dxy1_m * scales1_m[None, :]
        off_xy1_m = xy1_m + scaled_dxy1_m
        # transform reference point
        off_xy1_mt = ltool.transform_points_with_homography(H, off_xy1_m)
        scaled_dxy1_mt = xy1_mt - off_xy1_mt
        scales1_mt = npl.norm(scaled_dxy1_mt, axis=0)
        # with warnings.catch_warnings():
        #    warnings.simplefilter("ignore")
        dxy1_mt = scaled_dxy1_mt / scales1_mt
        # adjust for gravity vector being 0
        oris1_mt = np.arctan2(dxy1_mt[1], dxy1_mt[0]) - ktool.GRAVITY_THETA
        _det1_mt = scales1_mt ** 2
        det2_m = ktool.get_sqrd_scales(kpts2_m)
        ori2_m = ktool.get_oris(kpts2_m)
        # xy_err    = vtool.distance.L2_sqrd(xy2_m.T, _xy1_mt.T)
        scale_err = vtool.distance.det_distance(_det1_mt, det2_m)
        ori_err = vtool.distance.ori_distance(oris1_mt, ori2_m)
        ###
        xy_inliers_flag = np.less(xy_err, xy_thresh_sqrd)
        scale_inliers_flag = np.less(scale_err, scale_thresh)
        ori_inliers_flag = np.less(ori_err, ori_thresh)
        hypo_inliers_flag = xy_inliers_flag  # Try to re-use memory
        np.logical_and(hypo_inliers_flag, ori_inliers_flag, out=hypo_inliers_flag)
        np.logical_and(hypo_inliers_flag, scale_inliers_flag, out=hypo_inliers_flag)
        # Seems slower due to memory
        # hypo_inliers_flag = np.logical_and.reduce(
        #    [xy_inliers_flag, ori_inliers_flag, scale_inliers_flag])
        # this is also slower
        # hypo_inliers_flag = np.logical_and.reduce((xy_inliers_flag,
        # ori_inliers_flag, scale_inliers_flag), out=xy_inliers_flag)
        refined_inliers = np.where(hypo_inliers_flag)[0].astype(INDEX_DTYPE)
        refined_errors = (xy_err, ori_err, scale_err)
    else:
        refined_inliers = np.where(xy_err < xy_thresh_sqrd)[0].astype(INDEX_DTYPE)
        refined_errors = (xy_err, None, None)
    homog_tup1 = (refined_inliers, refined_errors, H)
    return homog_tup1



[docs]def test_affine_errors(
    H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh
):
    """
    used for refinement as opposed to initial estimation
    """
    kpts1_m = kpts1.take(fm.T[0], axis=0)
    kpts2_m = kpts2.take(fm.T[1], axis=0)
    invVR1s_m = ktool.get_invVR_mats3x3(kpts1_m)
    xy2_m = ktool.get_xys(kpts2_m)
    det2_m = ktool.get_sqrd_scales(kpts2_m)
    ori2_m = ktool.get_oris(kpts2_m)
    refined_inliers, refined_errors = _test_hypothesis_inliers(
        H, invVR1s_m, xy2_m, det2_m, ori2_m, xy_thresh_sqrd, scale_thresh_sqrd, ori_thresh
    )
    refined_tup1 = (refined_inliers, refined_errors, H)
    return refined_tup1



[docs]def refine_inliers(
    kpts1,
    kpts2,
    fm,
    aff_inliers,
    xy_thresh_sqrd,
    scale_thresh=2.0,
    ori_thresh=1.57,
    full_homog_checks=True,
    refine_method='homog',
):
    """
    Given a set of hypothesis inliers, computes a homography and refines inliers
    returned homography maps image1 space into image2 space

    CommandLine:
        python -m vtool.spatial_verification --test-refine_inliers
        python -m vtool.spatial_verification --test-refine_inliers:0
        python -m vtool.spatial_verification --test-refine_inliers:1 --show

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.demodata as demodata
        >>> import vtool.keypoint as ktool
        >>> kpts1, kpts2 = demodata.get_dummy_kpts_pair((100, 100))
        >>> fm = demodata.make_dummy_fm(len(kpts1)).astype(np.int32)
        >>> aff_inliers = np.arange(len(fm))
        >>> xy_thresh_sqrd = .01 * ktool.get_kpts_dlen_sqrd(kpts2)
        >>> homogtup = refine_inliers(kpts1, kpts2, fm, aff_inliers, xy_thresh_sqrd)
        >>> refined_inliers, refined_errors, H = homogtup
        >>> import ubelt as ub
        >>> result = ub.repr2(homogtup, precision=2, nl=True, suppress_small=True, nobr=True)
        >>> print(result)

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.spatial_verification import *  # NOQA
        >>> import vtool.keypoint as ktool
        >>> import wbia.plottool as pt
        >>> kpts1, kpts2, fm, aff_inliers, rchip1, rchip2, xy_thresh_sqrd = testdata_matching_affine_inliers()
        >>> homog_tup1 = refine_inliers(kpts1, kpts2, fm, aff_inliers, xy_thresh_sqrd)
        >>> homog_tup = (homog_tup1[0], homog_tup1[2])
        >>> # xdoctest: +REQUIRES(--show)
        >>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, homog_tup=homog_tup)
        >>> ut.show_if_requested()

    """
    H = estimate_refined_transform(
        kpts1, kpts2, fm, aff_inliers, refine_method=refine_method
    )
    if refine_method.endswith('homog'):
        homog_tup1 = test_homog_errors(
            H,
            kpts1,
            kpts2,
            fm,
            xy_thresh_sqrd,
            scale_thresh,
            ori_thresh,
            full_homog_checks,
        )
    # elif refine_method == 'cv2-homog':
    #    homog_tup1 = test_homog_errors(H, kpts1, kpts2, fm, xy_thresh_sqrd,
    #                                   scale_thresh, ori_thresh, full_homog_checks)
    elif refine_method == 'affine':
        homog_tup1 = test_affine_errors(
            H, kpts1, kpts2, fm, xy_thresh_sqrd, scale_thresh, ori_thresh
        )
    return homog_tup1



[docs]def get_best_affine_inliers_(
    kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh
):
    if HAVE_SVER_C_WRAPPER:
        aff_inliers, aff_errors, Aff = sver_c_wrapper.get_best_affine_inliers_cpp(
            kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh
        )
    else:
        if ut.NOT_QUIET:
            print('WARNING: sver has not been compiled')
        aff_inliers, aff_errors, Aff = get_best_affine_inliers(
            kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh
        )
    return aff_inliers, aff_errors, Aff



[docs]def spatially_verify_kpts(
    kpts1,
    kpts2,
    fm,
    xy_thresh=0.01,
    scale_thresh=2.0,
    ori_thresh=TAU / 4.0,
    dlen_sqrd2=None,
    min_nInliers=4,
    match_weights=None,
    returnAff=False,
    full_homog_checks=True,
    refine_method='homog',
    max_nInliers=5000,
):
    """
    Driver function
    Spatially validates feature matches

    FIXME: there is a non-determenism here

    Returned homography maps image1 space into image2 space.

    Args:
        kpts1 (ndarray[ndim=2]): all keypoints in image 1
        kpts2 (ndarray[ndim=2]): all keypoints in image 2
        fm (ndarray[ndim=2]): matching keypoint indexes [..., (kp1x, kp2x), ...]
        xy_thresh (float): spatial distance threshold under affine transform to
                           be considered a match
        scale_thresh (float):
        ori_thresh (float):
        dlen_sqrd2 (float): diagonal length squared of image/chip 2
        min_nInliers (int): default=4
        returnAff (bool): returns best affine hypothesis as well
        max_nInliers (int): homog is not considered after this threshold

    Returns:
        tuple : (refined_inliers, refined_errors, H, aff_inliers, aff_errors, Aff) if success else None

    CommandLine:
        python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 --show
        python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 --show --refine-method='affine'
        python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0 --dpath figures --show --save ~/latex/crall-candidacy-2015/figures/sver_kpts.jpg  # NOQA
        python -m xdoctest vtool.spatial_verification spatially_verify_kpts:0

    Example:
        >>> # xdoctest: +REQUIRES(module:pyhesaff)
        >>> from vtool.spatial_verification import *
        >>> import vtool.demodata as demodata
        >>> import vtool as vt
        >>> fname1 = ut.get_argval('--fname1', type_=str, default='easy1.png')
        >>> fname2 = ut.get_argval('--fname2', type_=str, default='easy2.png')
        >>> default_dict = vt.get_extract_features_default_params()
        >>> default_dict['ratio_thresh'] = .625
        >>> kwargs = ut.argparse_dict(default_dict)
        >>> (kpts1, kpts2, fm, fs, rchip1, rchip2) = demodata.testdata_ratio_matches(fname1, fname2, **kwargs)
        >>> xy_thresh = .01
        >>> dlen_sqrd2 = 447271.015
        >>> ori_thresh = 1.57
        >>> min_nInliers = 4
        >>> returnAff = True
        >>> scale_thresh = 2.0
        >>> match_weights = np.ones(len(fm), dtype=np.float64)
        >>> refine_method = ut.get_argval('--refine-method', default='homog')
        >>> svtup = spatially_verify_kpts(kpts1, kpts2, fm, xy_thresh,
        >>>                               scale_thresh, ori_thresh, dlen_sqrd2,
        >>>                               min_nInliers, match_weights, returnAff,
        >>>                               refine_method=refine_method)
        >>> assert svtup is not None and len(svtup) == 6, 'sver failed'
        >>> refined_inliers, refined_errors, H = svtup[0:3]
        >>> aff_inliers, aff_errors, Aff = svtup[3:6]
        >>> #print('aff_errors = %r' % (aff_errors,))
        >>> print('aff_inliers = %r' % (aff_inliers,))
        >>> print('refined_inliers = %r' % (refined_inliers,))
        >>> #print('refined_errors = %r' % (refined_errors,))
        >>> import ubelt as ub
        >>> result = ut.list_type_profile(svtup, with_dtype=False)
        >>> #result = ub.repr2(svtup, precision=3)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> homog_tup = (refined_inliers, H)
        >>> aff_tup = (aff_inliers, Aff)
        >>> pt.draw_sv.show_sv(rchip1, rchip2, kpts1, kpts2, fm, aff_tup=aff_tup, homog_tup=homog_tup, refine_method=refine_method)
        >>> pt.show_if_requested()
        tuple(numpy.ndarray, tuple(numpy.ndarray*3), numpy.ndarray, numpy.ndarray, tuple(numpy.ndarray*3), numpy.ndarray)

    """
    if len(fm) == 0:
        if VERBOSE_SVER:
            print('[sver] Cannot verify with no matches')
        svtup = None
        return svtup
    # Cast keypoints to float64 to avoid numerical issues
    kpts1 = kpts1.astype(np.float64, casting='same_kind', copy=False)
    kpts2 = kpts2.astype(np.float64, casting='same_kind', copy=False)
    # kpts1 = kpts1.astype(np.float64)
    # kpts2 = kpts2.astype(np.float64)
    assert match_weights is not None, 'provide at least ones please for match_weights'
    fs = match_weights
    # Get diagonal length if not provided
    if dlen_sqrd2 is None:
        kpts2_m = kpts2.take(fm.T[1], axis=0)
        dlen_sqrd2 = ktool.get_kpts_dlen_sqrd(kpts2_m)
    # Determine the best hypothesis transformation and get its inliers
    xy_thresh_sqrd = dlen_sqrd2 * xy_thresh
    aff_inliers, aff_errors, Aff = get_best_affine_inliers_(
        kpts1, kpts2, fm, fs, xy_thresh_sqrd, scale_thresh, ori_thresh
    )
    # print(aff_inliers)

    # Return if there are not enough inliers to compute homography
    if len(aff_inliers) < min_nInliers:
        # Test user defined param
        if VERBOSE_SVER:
            print(
                '[sver] Failed spatial verification len(aff_inliers) = %r'
                % (len(aff_inliers),)
            )
        svtup = None
        return svtup
    if (refine_method.endswith('homog') and len(aff_inliers) < 7) or len(aff_inliers) < 4:
        # Test fundamental param
        # need to have 4 or more inliers to comopute an affine
        # and need at least 7 to compute a homography
        if VERBOSE_SVER:
            print(
                '[sver] Failed spatial verification len(aff_inliers) = %r'
                % (len(aff_inliers),)
            )
        svtup = None
        return svtup

    if len(aff_inliers) >= max_nInliers:
        # If there are a very large number of affine inliers, then the affine
        # matrix is probably good enough.
        svtup = (aff_inliers, aff_errors, Aff, aff_inliers, aff_errors, Aff)
        return svtup

    # Refine inliers using a projective transformation (homography)
    try:
        refined_inliers, refined_errors, H = refine_inliers(
            kpts1,
            kpts2,
            fm,
            aff_inliers,
            xy_thresh_sqrd,
            scale_thresh,
            ori_thresh,
            full_homog_checks,
            refine_method=refine_method,
        )
        # print(refined_inliers)
    except npl.LinAlgError as ex:
        if ut.VERYVERBOSE and ut.SUPER_STRICT:
            ut.printex(ex, 'numeric error in homog estimation.', iswarning=True)
        return None
    except ValueError as ex:
        if ut.VERYVERBOSE and ut.SUPER_STRICT:
            ut.printex(ex, 'error cv2 in homog estimation.', iswarning=True)
        return None
    except IndexError:
        raise
    except Exception as ex:
        # There is a weird error that starts with MemoryError and ends up
        # makeing len(h) = 6.
        ut.printex(
            ex,
            'Unknown error in homog estimation.',
            keys=[
                'kpts1',
                'kpts2',
                'fm',
                'fm.shape',
                'kpts1.shape',
                (len, 'aff_inliers'),
                'kpts2.shape',
                'xy_thresh',
                'scale_thresh',
                'dlen_sqrd2',
                'min_nInliers',
            ],
        )
        if ut.SUPER_STRICT:
            print('SUPER_STRICT is on. Reraising')
            raise
        return None
    if VERBOSE_SVER:
        print('[sver] Succesfully finished spatial verification.')
    if returnAff:
        svtup = (refined_inliers, refined_errors, H, aff_inliers, aff_errors, Aff)
        return svtup
    else:
        svtup = (refined_inliers, refined_errors, H, None, None, None)
        return svtup



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.spatial_verification
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.symbolic

# -*- coding: utf-8 -*-
"""
Sympy helpers
"""
from __future__ import absolute_import, division, print_function
import numpy as np
import six
import utool as ut
import ubelt as ub


[docs]def custom_sympy_attrs(mat):
    import sympy

    def matmul(other, hold=True):
        if hold:
            new = sympy.MatMul(mat, other)
        else:
            new = mat.multiply(other)
        custom_sympy_attrs(new)
        return new

    def inv_():
        new = mat.inv()
        custom_sympy_attrs(new)
        return new

    setattr(mat, 'matmul', matmul)
    setattr(mat, 'inv_', inv_)
    return mat



[docs]def sympy_mat(arr):
    import sympy

    mat = sympy.Matrix(arr)
    mat = custom_sympy_attrs(mat)
    return mat



[docs]def evalprint(str_, globals_=None, locals_=None, simplify=False):
    import sympy

    if globals_ is None:
        globals_ = ut.get_parent_frame().f_globals
    if locals_ is None:
        locals_ = ut.get_parent_frame().f_locals
    if isinstance(str_, six.string_types):
        var = eval(str_, globals_, locals_)
    else:
        var = str_
        str_ = ut.get_varname_from_stack(var, N=1)
    if simplify is True:
        var = sympy.simplify(var)
    print(ub.hzcat(str_ + ' = ', repr(var)))



[docs]def check_expr_eq(expr1, expr2, verbose=True):
    """
    Does not work in general. Problem is not decidable.
    Thanks Richard.

    Args:
        expr1 (?):
        expr2 (?):

    CommandLine:
        python -m vtool.symbolic --test-check_expr_eq

    SeeALso:
        vt.symbolic_randcheck

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.symbolic import *  # NOQA
        >>> expr1 = sympy.Matrix([ [sx*x + 1.0*tx + w1*y], [sy*y + 1.0*ty + w2*x], [1.0]])
        >>> expr2 = sympy.Matrix([ [sx*x + tx + w1*y], [sy*y + ty + w2*x], [1]])
        >>> result = check_expr_eq(expr1, expr2)
        >>> print(result)
    """
    import sympy

    if isinstance(expr1, six.string_types):
        expr1 = sympy.simplify(expr1)
    if isinstance(expr2, six.string_types):
        expr2 = sympy.simplify(expr2)
    print(ub.hzcat('Checking if ', repr(expr1), ' == ', repr(expr2)))
    random_point_check = expr1.equals(expr2)
    if random_point_check is None:
        failexpr = expr1.equals(expr2, failing_expression=True)
        print('failexpr = %r' % (failexpr,))
        random_point_check = False
    print('... seems %r' % (random_point_check,))
    # return random_point_check
    expr3 = expr1 - expr2
    if not random_point_check and True:
        common_symbols = expr1.free_symbols.intersection(expr2.free_symbols)
        if len(common_symbols):
            y = sympy.symbols('y')  # Hack, should be a new symbol
            symbol = common_symbols.pop()
            soln1 = sympy.solve(sympy.Eq(sympy.simplify(expr1), y), symbol)
            soln2 = sympy.solve(sympy.Eq(sympy.simplify(expr2), y), symbol)
            print('Solving expr1 for common symbol: ' + str(soln1))
            print('Solving expr2 for common symbol: ' + str(soln2))
            if soln1 == soln2:
                print('This seems True')
            else:
                print('This seems False')
        sympy.solve(sympy.Eq(sympy.simplify(expr2), y), 'd')
    print(ub.hzcat('... checking 0 ', repr(expr3)))
    # Does not always work.
    print('(not gaurenteed to work) expr3.is_zero = %r' % (expr3.is_zero,))
    return expr3.is_zero



[docs]def symbolic_randcheck(expr1, expr2, domain={}, n=10):
    def get_domain(key, domain={}, rng=np.random):
        min_, max_ = domain.get(key, (-100, 100))
        range_ = max_ - min_
        return (rng.rand() * (range_)) + min_

    num_checks = n
    input_list = []
    results_list = []
    for num in range(num_checks):
        expr1_subs = {key: get_domain(key, domain) for key in expr1.free_symbols}
        expr2_subs = {
            key: expr1_subs[key] if key in expr1_subs else get_domain(key, domain)
            for key in expr2.free_symbols
        }
        expr1_value = expr1.evalf(subs=expr1_subs)
        expr2_value = expr2.evalf(subs=expr2_subs)
        input_list.append((expr1_subs, expr2_subs))
        results_list.append((expr1_value, expr2_value))
    results_list = np.array(results_list)
    # truth_list = np.allclose(results_list.T[0], results_list.T[1])
    truth_list = results_list.T[0] == results_list.T[1]
    return truth_list, results_list, input_list



[docs]def sympy_latex_repr(expr1):
    import sympy

    expr1_repr = sympy.latex(expr1)
    expr1_repr = expr1_repr.replace('\\\\', '\\\\\n')
    expr1_repr = expr1_repr.replace(r'\left[\begin{smallmatrix}{}', '\\MAT{\n')
    expr1_repr = expr1_repr.replace(r'\end{smallmatrix}\right]', '\n}')
    expr1_repr = expr1_repr.replace(r'\left[\begin{matrix}', '\\BIGMAT{\n')
    expr1_repr = expr1_repr.replace(r'\end{matrix}\right]', '\n}')
    expr1_repr = expr1_repr.replace(r'\left (', '(')
    expr1_repr = expr1_repr.replace(r'\right )', ')')
    expr1_repr = expr1_repr.replace(r'\left(', '(')
    expr1_repr = expr1_repr.replace(r'\right)', ')')
    # hack of align
    expr1_repr = ut.align(expr1_repr, '&', pos=None)
    return expr1_repr

    # print(expr1_repr)


[docs]def sympy_numpy_repr(expr1):
    import re

    expr1_repr = repr(expr1)
    expr1_repr = expr1_repr.replace('Matrix', 'np.array')
    expr1_repr = re.sub('\\bsin\\b', 'np.sin', expr1_repr)
    expr1_repr = re.sub('\\bcos\\b', 'np.cos', expr1_repr)
    expr1_repr = ut.autoformat_pep8(expr1_repr)
    print(expr1_repr)

    # import autopep8
    # autopep8.fix_code(expr1_repr)


"""
Symbolic Scrap Work:
The number of negative reviews needed is usually much larger than the number of
positive reviews.

import sympy
from sympy.abc import theta
import sympy.stats
from sympy.stats import E as mean
items = sympy.symbols('a, b, c, d')

from sympy.stats import FiniteRV, P, E
density = {0: .1, 1: .2, 2: .3, 3: .4}
X = FiniteRV('X', density)

cs = sympy.stats.FiniteRV(str('X'), {0: .5, 1: .5})

cs = [[None] * np.random.randint(10) for _ in range(1)]
print(sum(len(c) - 1 for c in cs))
print(np.mean([len(c) for c in cs]) * len(cs) - len(cs))

ori = theta
x, y, iv11, iv21, iv22, patch_size = sympy.symbols('x y iv11 iv21 iv22 S')



"""


if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.symbolic
    """
    import xdoctest

    xdoctest.doctest_module(__file__)




          

      

      

    

  

    
      
          
            
  Source code for vtool.trig

# -*- coding: utf-8 -*-
# LICENCE
from __future__ import absolute_import, division, print_function
import numpy as np
from .util_math import TAU


[docs]def atan2(y, x):
    """
    does atan2 but returns from 0 to TAU

    Example:
        >>> from vtool.trig import *  # NOQA
        >>> import utool
        >>> rng = np.random.RandomState(0)
        >>> y = rng.rand(1000).astype(np.float64)
        >>> x = rng.rand(1000).astype(np.float64)
        >>> theta = atan2(y, x)
        >>> assert np.all(theta >= 0)
        >>> assert np.all(theta < 2 * np.pi)
        >>> import ubelt as ub
        >>> assert ub.hash_data(theta) in [
        >>>     '6bfc86a2e94dd2dafbf501035719a7873d57f5f8e9cde88c4ccc35e98bb9e7b82abf6230803a923be7060866d66b8ac567388803593f9b7c763163a24282442a',
        >>>     '90fe55311562f1c3ae451d5c4f27573259fed96752a5bd03f0f1216b46cf5b4b48024dcc744bfc6df7e6f8d6eb2a2a4b31b9f5ca75c0064b37acd09303811d76',
        >>> ]
    """
    theta = np.arctan2(y, x)  # outputs from -TAU/2 to TAU/2
    theta[theta < 0] = theta[theta < 0] + TAU  # map to 0 to TAU (keep coords)
    return theta





          

      

      

    

  

    
      
          
            
  Source code for vtool.util_math

# -*- coding: utf-8 -*-
"""
# LICENCE Apache 2 or whatever

FIXME: monotization functions need more hueristics
"""
from __future__ import absolute_import, division, print_function, unicode_literals
import numpy as np
from six.moves import range, zip


TAU = np.pi * 2  # References: tauday.com

eps = 1e-9


[docs]def interpolate_nans(arr):
    r"""
    replaces nans with interpolated values or 0

    Args:
        arr (ndarray):

    Returns:
        ndarray: new_arr

    CommandLine:
        python -m vtool.util_math --exec-interpolate_nans

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> arr = np.array([np.nan, np.nan, np.nan, np.nan])
        >>> new_arr = interpolate_nans(arr)
        >>> result = ('new_arr = %s' % (str(new_arr),))
        >>> print(result)
        new_arr = [ 0.  0.  0.  0.]

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> arr = np.array([np.nan, 1, np.nan, np.nan, np.nan, np.nan, 10, np.nan, 5])
        >>> new_arr = interpolate_nans(arr)
        >>> result = ('new_arr = %s' % (str(new_arr),))
        >>> print(result)
        new_arr = [  1.    1.    2.8   4.6   6.4   8.2  10.    7.5   5. ]
    """
    import vtool as vt

    new_arr = arr.copy()
    nan_idxs = np.where(np.isnan(arr))[0]
    consecutive_groups = vt.group_consecutive(nan_idxs)
    last_index = len(arr) - 1
    for group in consecutive_groups:
        min_ = group.min()
        max_ = group.max()
        if min_ == 0 and max_ == last_index:
            upper = lower = 0
        else:
            if min_ != 0:
                lower = arr[min_ - 1]
            if max_ != last_index:
                upper = arr[max_ + 1]
            if min_ == 0:
                lower = upper
            if max_ == last_index:
                upper = lower
        new_arr[min_ : max_ + 1] = np.linspace(lower, upper, len(group) + 2)[1:-1]
    return new_arr



[docs]def ensure_monotone_strictly_increasing(
    arr_,
    left_endpoint=None,
    right_endpoint=None,
    zerohack=False,
    onehack=False,
    newmode=True,
):
    """

    Args:
        arr_ (ndarray): sequence to monotonize
        zerohack (bool): default False, if True sets the first element to be zero and linearlly interpolates to the first nonzero item
        onehack (bool):  default False, if True one will not be in the resulting array (replaced with number very close to one)

    References:
        http://mathoverflow.net/questions/17464/making-a-non-monotone-function-monotone
        http://stackoverflow.com/questions/28563711/make-a-numpy-array-monotonic-without-a-python-loop
        https://en.wikipedia.org/wiki/Isotonic_regression
        http://scikit-learn.org/stable/auto_examples/plot_isotonic_regression.html

    CommandLine:
        python -m vtool.util_math --test-ensure_monotone_strictly_increasing --show
        python -m vtool.util_math --test-ensure_monotone_strictly_increasing --show --offset=0

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.util_math import *   # NOQA
        >>> import numpy as np
        >>> arr_ = np.array([0.4, 0.4, 0.4, 0.5, 0.6, 0.6, 0.6, 0.7, 0.9, 0.9, 0.91, 0.92, 1.0, 1.0])
        >>> arr = ensure_monotone_strictly_increasing(arr_)
        >>> assert strictly_increasing(arr), 'ensure strict monotonic failed1'

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> import vtool as vt
        >>> left_endpoint = None
        >>> rng = np.random.RandomState(0)
        >>> right_endpoint = None
        >>> domain = np.arange(100)
        >>> offset = ut.get_argval('--offset', type_=float, default=2.3)
        >>> arr_ = np.sin(np.pi * (domain / 100) - offset) + (rng.rand(len(domain)) - .5) * .1 + 1.2
        >>> #arr_ = vt.demodata.testdata_nonmonotonic()
        >>> #domain = np.arange(len(arr_))
        >>> arr = ensure_monotone_strictly_increasing(arr_, left_endpoint, right_endpoint)
        >>> result = str(arr)
        >>> print(result)
        >>> print('arr = %r' % (arr,))
        >>> print('arr = %r' % (np.diff(arr),))
        >>> assert non_decreasing(arr), 'ensure nondecreasing failed2'
        >>> assert strictly_increasing(arr), 'ensure strict monotonic failed2'
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(3, 1, 1), title='before', equal_aspect=False)
        >>> arr2 = ensure_monotone_increasing(arr_)
        >>> pt.plot2(domain, arr, 'b-', fnum=1, pnum=(3, 1, 2), equal_aspect=False)
        >>> pt.plot2(domain, arr2, 'r-', fnum=1, pnum=(3, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
        >>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(3, 1, 3), title='after monotonization (strictly decreasing)', equal_aspect=False)
        >>> ut.show_if_requested()
    """
    arr = ensure_monotone_increasing(arr_, newmode=newmode)
    if zerohack:
        left_endpoint = 0.0
    if onehack:
        right_endpoint = 1.0
    # print('arr_in = %r' % (arr,))
    # print('right_endpoint = %r' % (right_endpoint,))
    # print('left_endpoint = %r' % (left_endpoint,))
    arr = breakup_equal_streak(arr, left_endpoint, right_endpoint)
    # print('arr_out = %r' % (arr,))
    return arr



[docs]def ensure_monotone_strictly_decreasing(arr_, left_endpoint=None, right_endpoint=None):
    """

    Args:
        arr_ (ndarray):
        left_endpoint (None):
        right_endpoint (None):

    Returns:
        ndarray: arr

    CommandLine:
        python -m vtool.util_math --test-ensure_monotone_strictly_decreasing --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> import vtool as vt
        >>> domain = np.arange(100)
        >>> rng = np.random.RandomState(0)
        >>> arr_ = np.sin(np.pi * (domain / 75) + 1.3) + (rng.rand(len(domain)) - .5) * .05 + 1.0
        >>> #arr_ = vt.demodata.testdata_nonmonotonic()
        >>> #domain = np.arange(len(arr_))
        >>> left_endpoint = 2.5
        >>> right_endpoint = 0.25
        >>> arr = ensure_monotone_strictly_decreasing(arr_, left_endpoint, right_endpoint)
        >>> result = str(arr)
        >>> print(result)
        >>> assert strictly_decreasing(arr), 'ensure strict monotonic failed'
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(3, 1, 1), title='before', equal_aspect=False)
        >>> arr2 = ensure_monotone_decreasing(arr_)
        >>> pt.plot2(domain, arr, 'b-', fnum=1, pnum=(3, 1, 2), equal_aspect=False)
        >>> pt.plot2(domain, arr2, 'r-', fnum=1, pnum=(3, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
        >>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(3, 1, 3), title='after monotonization (strictly decreasing)', equal_aspect=False)
        >>> ut.show_if_requested()
    """
    # raise NotImplementedError('unfinished')
    arr = ensure_monotone_decreasing(arr_)
    # FIXME: doesn't work yet I don't think
    arr = breakup_equal_streak(arr, left_endpoint, right_endpoint)
    return arr



[docs]def breakup_equal_streak(arr_in, left_endpoint=None, right_endpoint=None):
    """
    Breaks up streaks of equal values by interpolating between the next lowest and next highest value

    Args:
        arr_in (?):
        left_endpoint (None): (default = None)
        right_endpoint (None): (default = None)

    Returns:
        ndarray: arr -

    CommandLine:
        python -m vtool.util_math --exec-breakup_equal_streak
        python -m vtool.util_math --test-ensure_monotone_strictly_increasing --show --offset=0

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> arr_in = np.array([0, 0, 1, 1, 2, 2], dtype=np.float32)
        >>> arr_in = np.array([ 1.20488135,  1.2529297 ,  1.27306686,  1.29859663,
        >>>    1.31769871, 1.37102388,  1.38114004,  1.45732054,  1.48119571,  1.48119571,
        >>>     1.5381895 ,  1.54162741,  1.57492901,  1.61129523,  1.61129523,
        >>>     1.61270343,  1.63377551,  1.7423034 ,  1.76364247,  1.79908459,
        >>>     1.83564709,  1.83819742,  1.83819742,  1.86786967,  1.86786967,
        >>>     1.90720142,  1.90720142,  1.92293973,  1.92293973, ]) / 2
        >>> left_endpoint = 0
        >>> right_endpoint = 1.0
        >>> arr = breakup_equal_streak(arr_in, left_endpoint, right_endpoint)
        >>> assert strictly_increasing(arr)
        >>> result = ('arr = %s' % (str(arr),))
        >>> print(result)
    """
    # assert non_decreasing(arr), 'ensure monotonic failed'
    arr = arr_in.copy()

    # Find maxish and minish before adjusting
    if right_endpoint is not None:
        # Dont be so confident
        # Set the rightmost value to be almost ``right_endpoint``
        range_ = np.abs(arr_in[0] - arr_in[-1])
        if arr_in[0] < right_endpoint:
            # increasing arr
            almost_right = right_endpoint - (range_ * 0.001)
            # The second highest value in arr, or close enough
            maxish = min(almost_right, arr[arr < right_endpoint].max())
            newmax = right_endpoint * 0.9 + maxish * 0.1
        else:
            # decreasing arr
            almost_right = right_endpoint + (range_ * 0.001)
            # The second lowest value in arr, or close enough
            minish = max(almost_right, arr[arr > right_endpoint].min())
            # newmin = (right_endpoint + minish) / 2.0
            newmin = right_endpoint * 0.9 + minish * 0.1

    size = len(arr)
    is_same = np.abs(np.diff(arr)) < 1e-8
    # is_same = np.diff(arr) == 0
    # index_list = np.nonzero(np.diff(arr) == 0)[0]
    index_list = np.nonzero(is_same)[0]
    if len(index_list) == 0:
        # If there are no consecutive numbers then arr must be strictly
        # increasing
        return arr

    consecutive_groups = group_consecutive(index_list)
    index_groups = [
        np.array(group.tolist() + [group.max() + 1]) for group in consecutive_groups
    ]
    # Nope this is right
    # Hack because sometimes things arent't grouped correctly
    # items in index groups are consectuive and breaking things
    # arr[ut.flatten(index_groups)]
    # index_groups2 = []
    # for group in index_groups:
    #    if len(index_groups2) == 0:
    #        index_groups2.append(group)
    #    elif index_groups2[-1][-1] + 1 == group[0]:
    #        print('group = %r' % (group,))
    #        # JOIN CASE
    #    else:
    #        index_groups2.append(group)

    runlen_list = [len(group) for group in index_groups]
    # Handle ending corner case

    # isend_list = [(group[-1] + 1) < size for group in index_groups]
    # Error? Should this be less?
    # isend_list = [(group[-1] + 1) < size for group in index_groups]
    isend_list = [(group[-1] + 1) >= size for group in index_groups]
    isstart_list = [group[0] == 0 for group in index_groups]

    min_vals = [
        arr[group[0]]
        if isstart
        else (
            0.49 * arr[group[0] - 1] + 0.51 * arr[group[0]]
        )  # value between previous and this one (bumped to right)
        for group, isstart in zip(index_groups, isstart_list)
    ]

    max_vals = [
        arr[group[-1]]  # Max value is the value of the previous group?
        if isend
        else (
            0.49 * arr[group[-1] + 1] + 0.51 * arr[group[-1]]
        )  # value between next and this one (bumped to right)
        for group, isend in zip(index_groups, isend_list)
    ]

    # import vtool as vt
    # vt.apply_grouping(arr, index_groups)
    # np.vstack((min_vals, max_vals)).T

    fill_list = [
        np.linspace(min_, max_, len_, endpoint=not isend)
        for min_, max_, len_, isend in zip(min_vals, max_vals, runlen_list, isend_list)
    ]

    for group, fill in zip(index_groups, fill_list):
        arr[group[0] : group[-1] + 1] = fill

    if left_endpoint is not None and len(index_groups) > 0:
        # Set the leftmost value to be exactly ``left_endpoint``
        group_ = index_groups[0]
        if group_[0] == 0:
            group_0_slice = slice(group_[0], group_[-1] + 1)
            arr[group_0_slice] = np.linspace(left_endpoint, arr[group_[-1]], len(group_))
        else:
            arr[0] = left_endpoint
    if right_endpoint is not None:
        # Dont be so confident
        # Set the rightmost value to be almost ``right_endpoint``
        if arr_in[0] < right_endpoint:
            # increasing arr
            if len(isend_list) > 0 and isend_list[-1]:
                # adjust for adjustments
                maxish = min(min_vals[-1], maxish)
            arr[arr >= maxish] = np.linspace(maxish, newmax, sum(arr >= maxish))
        else:
            if len(isstart_list) > 0 and isstart_list[0]:
                minish = max(max_vals[0], minish)
            # decreasing arr
            arr[arr <= minish] = np.linspace(minish, newmin, sum(arr <= minish))
    return arr



[docs]def group_consecutive(arr):
    """
    Returns lists of consecutive values

    References:
        http://stackoverflow.com/questions/7352684/how-to-find-the-groups-of-consecutive-elements-from-an-array-in-numpy

    Args:
        arr (ndarray): must be integral and unique

    Returns:
        ndarray: arr -

    CommandLine:
        python -m vtool.util_math --exec-group_consecutive

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> arr = np.array([1, 2, 3, 5, 6, 7, 8, 9, 10, 15, 99, 100, 101])
        >>> groups = group_consecutive(arr)
        >>> result = ('groups = %s' % (str(groups),))
        >>> print(result)
        groups = [array([1, 2, 3]), array([ 5,  6,  7,  8,  9, 10]), array([15]), array([ 99, 100, 101])]
    """
    # is_nonconsec = np.abs(np.diff(arr)) < 1E-2
    # split_indicies = np.nonzero(is_nonconsec)[0] + 1
    split_indicies = np.nonzero(np.diff(arr) != 1)[0] + 1
    groups = np.array_split(arr, split_indicies)
    return groups

    # return np.array_split(arr, np.where(np.diff(arr) != 1)[0] + 1)


[docs]def strictly_increasing(L):
    """
    References:
        http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity
    """
    return all(x < y for x, y in zip(L, L[1:]))



[docs]def strictly_decreasing(L):
    """
    References:
        http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity
    """
    return all(x > y for x, y in zip(L, L[1:]))



[docs]def non_increasing(L):
    """
    References:
        http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity
    """
    return all(x >= y for x, y in zip(L, L[1:]))



[docs]def non_decreasing(L):
    """
    References:
        http://stackoverflow.com/questions/4983258/python-how-to-check-list-monotonicity
    """
    return all(x <= y for x, y in zip(L, L[1:]))



[docs]def ensure_monotone_increasing(arr_, fromright=True, fromleft=True, newmode=True):
    r"""
    Args:
        arr_ (ndarray):

    Returns:
        ndarray: arr

    CommandLine:
        python -m vtool.util_math --test-ensure_monotone_increasing --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> rng = np.random.RandomState(0)
        >>> size_ = 100
        >>> domain = np.arange(size_)
        >>> offset = float(ub.argval('--offset', default=2.3))
        >>> arr_ = np.sin(np.pi * (domain / 100) - offset) + (rng.rand(len(domain)) - .5) * .1
        >>> arr = ensure_monotone_increasing(arr_, fromleft=False, fromright=True)
        >>> result = str(arr)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(2, 1, 1), title='before', equal_aspect=False)
        >>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(2, 1, 2), title='after monotonization (increasing)', equal_aspect=False)
        >>> ut.show_if_requested()
    """
    if newmode:
        from sklearn.isotonic import IsotonicRegression

        ir = IsotonicRegression()
        arr = ir.fit_transform(np.arange(len(arr_)), arr_)
    else:
        arr = arr_.copy()
        size = len(arr)
        # Ensure increasing from right
        if fromright:
            for lx in range(1, size):
                rx = size - lx - 1
                if arr[rx] > arr[rx + 1]:
                    arr[rx] = arr[rx + 1]
        if fromleft:
            # ensure increasing from left
            for lx in range(0, size - 1):
                if arr[lx] > arr[lx + 1]:
                    arr[lx + 1] = arr[lx]
    return arr



[docs]def ensure_monotone_decreasing(arr_, fromleft=True, fromright=True):
    r"""
    Args:
        arr_ (ndarray):

    Returns:
        ndarray: arr

    CommandLine:
        python -m vtool.util_math --test-ensure_monotone_decreasing --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> rng = np.random.RandomState(0)
        >>> size_ = 100
        >>> domain = np.arange(size_)
        >>> arr_ = np.sin(np.pi * (domain / 100) ) + (rng.rand(len(domain)) - .5) * .1
        >>> arr = ensure_monotone_decreasing(arr_, fromright=True, fromleft=True)
        >>> result = str(arr)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot2(domain, arr_, 'r-', fnum=1, pnum=(2, 1, 1), title='before', equal_aspect=False)
        >>> pt.plot2(domain, arr, 'r-', fnum=1, pnum=(2, 1, 2), title='after monotonization (decreasing)', equal_aspect=False)
        >>> ut.show_if_requested()
    """
    arr = arr_.copy()
    size = len(arr)
    if fromright:
        # Ensure decreasing from right
        for lx in range(1, size):
            rx = size - lx - 1
            if arr[rx] < arr[rx + 1]:
                arr[rx] = arr[rx + 1]
    if fromleft:
        # ensure increasing from left
        for lx in range(0, size - 1):
            if arr[lx] < arr[lx + 1]:
                arr[lx + 1] = arr[lx]
    return arr



[docs]def test_language_modulus():
    """
    References:
        http://en.wikipedia.org/wiki/Modulo_operation
    """
    import math
    import utool as ut

    TAU = math.pi * 2
    num_list = [-8, -1, 0, 1, 2, 6, 7, 29]
    modop_result_list = []
    fmod_result_list = []
    for num in num_list:
        num = float(num)
        modop_result_list.append(num % TAU)
        fmod_result_list.append(math.fmod(num, TAU))
    table = ut.make_csv_table(
        [num_list, modop_result_list, fmod_result_list],
        ['num', 'modop', 'fmod'],
        'mods',
        [float, float, float],
    )
    print(table)



[docs]def iceil(num, dtype=np.int32):
    """Integer ceiling. (because numpy doesn't seem to have it!)

    Args:
        num (ndarray or scalar):

    Returns:
        ndarray or scalar:

    CommandLine:
        python -m vtool.util_math --test-iceil

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> num = 1.5
        >>> result = repr(iceil(num))
        >>> print(result)
        2

    Example:
        >>> # ENABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> import ubelt as ub
        >>> num = [1.5, 2.9]
        >>> result = ub.repr2(iceil(num), with_dtype=True)
        >>> print(result)
        np.array([2, 3], dtype=np.int32)
    """
    return np.ceil(num).astype(dtype)



[docs]def iround(num, dtype=np.int32):
    """Integer round. (because numpy doesn't seem to have it!)"""
    return np.round(num).astype(dtype)



[docs]def gauss_func1d(x, mu=0.0, sigma=1.0):
    r"""
    Args:
        x (?):
        mu (float):
        sigma (float):

    CommandLine:
        python -m vtool.util_math --test-gauss_func1d

    CommandLine:
        python -m vtool.util_math --test-gauss_func1d --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> # build test data
        >>> x = np.array([-2, -1, -.5, 0, .5, 1, 2])
        >>> mu = 0.0
        >>> sigma = 1.0
        >>> # execute function
        >>> gaussval = gauss_func1d(x, mu, sigma)
        >>> # verify results
        >>> result = np.array_repr(gaussval, precision=2)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot(x, gaussval)
        >>> ut.show_if_requested()
        array([ 0.05,  0.24,  0.35,  0.4 ,  0.35,  0.24,  0.05])
    """
    coeff = np.reciprocal(sigma * np.sqrt(TAU))
    exponent_expr_numer = np.power(np.subtract(x, mu), 2)
    exponent_expr_denom = -2 * (sigma ** 2)
    exponent_expr = np.divide(exponent_expr_numer, exponent_expr_denom)
    gaussval = coeff * np.exp(exponent_expr)
    return gaussval



[docs]def gauss_func1d_unnormalized(x, sigma=1.0):
    """
    faster version of gauss_func1d with no normalization. So the maximum point
    will have a value of 1.0


    CommandLine:
        python -m vtool.util_math --test-gauss_func1d_unnormalized --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> # build test data
        >>> x = np.array([-2, -1, -.5, 0, .5, 1, 2])
        >>> sigma = 1.0
        >>> # execute function
        >>> gaussval = gauss_func1d_unnormalized(x, sigma)
        >>> # verify results
        >>> result = np.array_repr(gaussval, precision=2)
        >>> print(result)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot(x, gaussval)
        >>> ut.show_if_requested()
        array([ 0.05,  0.24,  0.35,  0.4 ,  0.35,  0.24,  0.05])
    """
    exponent_expr_denom = -2 * (sigma ** 2)
    tmp = exponent_expr_numer = np.power(x, 2.0)
    exponent_expr = np.divide(exponent_expr_numer, exponent_expr_denom, out=tmp)
    gaussval = np.exp(exponent_expr, out=tmp)
    return gaussval



[docs]def logistic_01(x):
    r"""
    Args:
        x (?):

    CommandLine:
        python -m vtool.util_math --exec-logistic_01 --show

    Example:
        >>> # DISABLE_DOCTEST
        >>> from vtool.util_math import *  # NOQA
        >>> x = np.linspace(0, 1)
        >>> y = logistic_01(x)
        >>> # xdoctest: +REQUIRES(--show)
        >>> import wbia.plottool as pt
        >>> pt.plot(x, y)
        >>> ut.show_if_requested()
    """
    from scipy.special import expit

    y = expit(((x * 2) - 1.0) * 6)
    return y

    # return L / (1 + np.exp(-k * (x - x0)))


[docs]def logit(x):
    from scipy.special import logit

    return logit(x)



# def relu_01(x, p):
#     return np.minimum(0, (x - p) / (1 - p))


[docs]def beaton_tukey_loss(u, a=1):
    """
    CommandLine:
        python -m wbia.plottool.draw_func2 --exec-plot_func --show --range=-8,8 --func=vt.beaton_tukey_weight,vt.beaton_tukey_loss

    References:
        Steward_Robust%20parameter%20estimation%20in%20computer%20vision.pdf
    """
    result = np.empty(u.shape, dtype=u.dtype)
    is_case1 = np.abs(u) <= a
    u1 = u[is_case1]
    result[is_case1] = ((a ** 2) / 6) * (1 - (1 - (u1 / a) ** 2) ** 3)
    result[~is_case1] = a ** 2 / 6
    return result



[docs]def beaton_tukey_weight(u, a=1):
    """
    CommandLine:
        python -m wbia.plottool.draw_func2 --exec-plot_func --show --range=-8,8 --func=vt.beaton_tukey_weight

    References:
        Steward_Robust%20parameter%20estimation%20in%20computer%20vision.pdf
    """
    result = np.empty(u.shape, dtype=u.dtype)
    is_case1 = np.abs(u) <= a
    u1 = u[is_case1]
    result[is_case1] = u1 * (1 - (u1 / a) ** 2) ** 2
    result[~is_case1] = 0
    return result



[docs]def gauss_parzen_est(dist, L=1, sigma=0.38):
    """
    python -m wbia.plottool.draw_func2 --exec-plot_func --show --range=-.2,.2 --func=vt.gauss_parzen_est
    python -m wbia.plottool.draw_func2 --exec-plot_func --show --range=0,1 --func=vt.gauss_parzen_est
    """
    tau = np.pi * 2
    const_term = np.log(L * sigma * np.sqrt(tau))
    return np.exp((-dist / (2 * sigma ** 2)) - const_term)



if __name__ == '__main__':
    """
    CommandLine:
        xdoctest -m vtool.util_math
    """
    import xdoctest

    xdoctest.doctest_module(__file__)
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