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import numpy as np
import cv2 as cv
import matplotlib.pyplot as plt

left_patch = cv.imread('data/local-features-construction-2.jpg')
left_patch = cv.cvtColor(left_patch, cv.COLOR_BGR2RGB)
left_patch = cv.resize(left_patch, (32, 32), interpolation=cv.INTER_NEAREST)

right_patch = cv.imread('data/local-features-construction-1.jpg')
right_patch = cv.cvtColor(right_patch, cv.COLOR_BGR2RGB)
right_patch = cv.resize(right_patch, (32, 32), interpolation=cv.INTER_NEAREST)

plt.figure(figsize=(10,5))
plt.subplot(121)
plt.imshow(left_patch)
plt.subplot(122)
plt.imshow(right_patch);

In [1]:

In [2]:
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https://sbme-tutorials.github.io/2019/cv/notes/7_week7.html
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pip install pyvlfeat

https://www.vlfeat.org/
https://www.vlfeat.org/
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scipy.spatial.distance

https://docs.scipy.org/doc/scipy/reference/spatial.distance.html#module-scipy.spatial.distance
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# %load solutions/local-features/solution-01.py
# Local features - Exercise 01

from scipy.spatial import distance
import numpy as np

a = np.array([1,0,0])
b = np.array([0,1,0])
c = np.array([1,1,0])
d = np.array([10,-2,1])

# Set up an m-by-n matrix, where m is the number of
# data items and n is the dimension
X = np.vstack((a,b,c,d))
#print(f'Shape of X is {X.shape}')

# D is condensed matrix
metric = ['cosine', 'euclidean']
i = 0
D = distance.pdist(X, metric[i])

# Lets convert it into square form
print(f'{metric[i]} similarity:')
print(distance.squareform(D))

cosine similarity:
[[0.         1.         0.29289322 0.02409993]
[1.         0.         0.29289322 1.19518001]
[0.29289322 0.29289322 0.         0.44794755]
[0.02409993 1.19518001 0.44794755 0.        ]]

In [3]:
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# %load solutions/local-features/solution-02.py
# Local features - Exercise 02

from scipy.spatial import distance
import numpy as np

a = np.array([1,0,0])
b = np.array([0,1,0])
c = np.array([1,1,0])
d = np.array([10,-2,1])

# Set up an m-by-n matrix, where m is the number of
# data items and n is the dimension
X = np.vstack((a,b,c,d))
#print(f'Shape of X is {X.shape}')

# D is condensed matrix
metric = ['cosine', 'euclidean']
i = 0
D = distance.pdist(X, metric[i])

# Lets convert it into square form
print(f'{metric[i]} similarity:')
print(1.0 - distance.squareform(D))

cosine similarity:
[[ 1.          0.          0.70710678  0.97590007]
[ 0.          1.          0.70710678 -0.19518001]
[ 0.70710678  0.70710678  1.          0.55205245]
[ 0.97590007 -0.19518001  0.55205245  1.        ]]

In [4]:
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# %load solutions/local-features/solution-03.py
# Local features - Solution 03

from scipy.spatial import distance
import numpy as np

a = np.array([1,0,0])
b = np.array([0,1,0])
c = np.array([1,1,0])
d = np.array([10,-2,1])

# Set up an m-by-n matrix, where m is the number of
# data items and n is the dimension
X = np.vstack((a,b,c,d))
#print(f'Shape of X is {X.shape}')

# D is condensed matrix
metric = ['cosine', 'euclidean']
i = 1
D = distance.squareform(distance.pdist(X, metric[i]))
print('Distance:\n', D)

# Lets convert it into square form
sigma = 0.0001
scaling = 2 * (sigma ** 2)

In [5]:
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print(f'{metric[i]} similarity:')
np.set_printoptions(formatter={'float': lambda x: "{0:0.1e}".format(x)})
S = np.exp(-D**2 / (scaling))
print('Similarity:\n', S)
np.set_printoptions() # To not mess with other printing

Distance:
[[ 0.          1.41421356  1.          9.2736185 ]
[ 1.41421356  0.          1.         10.48808848]
[ 1.          1.          0.          9.53939201]
[ 9.2736185  10.48808848  9.53939201  0.        ]]

euclidean similarity:
Similarity:
[[1.0e+00 0.0e+00 0.0e+00 0.0e+00]
[0.0e+00 1.0e+00 0.0e+00 0.0e+00]
[0.0e+00 0.0e+00 1.0e+00 0.0e+00]
[0.0e+00 0.0e+00 0.0e+00 1.0e+00]]

scipy.stats

from scipy.stats import wasserstein_distance
wasserstein_distance([0, 1, 3], [5, 6, 8])

5.0

In [6]:

Out[6]:
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import numpy as np
import cv2 as cv
import matplotlib.pyplot as plt

img1 = cv.imread('data/box.png',cv.IMREAD_GRAYSCALE)          
img2 = cv.imread('data/box_in_scene.png',cv.IMREAD_GRAYSCALE) 
print(img1.shape)

(223, 324)

orb = cv.ORB_create()
kp1, des1 = orb.detectAndCompute(img1, None) # locations and descriptor
kp2, des2 = orb.detectAndCompute(img2, None)

bf = cv.BFMatcher(cv.NORM_HAMMING, crossCheck=True)
matches = bf.match(des1, des2)
matches = sorted(matches, key = lambda x:x.distance)

img3 = cv.drawMatches(img1, kp1, img2, kp2, matches[:10], None, flags=cv.DrawMatchesFlags_NOT_DRAW_SINGLE_P

plt.figure(figsize=(10,10))
plt.imshow(img3)
plt.show()

In [7]:

In [8]:

In [9]:

In [10]:

https://medium.com/data-breach/introduction-to-brief-binary-robust-independent-elementary-features-436f4a31a0e6


3/6/24, 9:28 AM 11-local-features

csundergrad.science.uoit.ca/courses/cv-notes/notebooks/11-local-features.html 25/48

# %load solutions/local-features/kdtree.py
# Local Features - kdtree.py

import numpy as np
from scipy.spatial import KDTree

rng = np.random.RandomState(0)
X = rng.random_sample((10, 3))
print(X)

In [11]:

https://en.wikibooks.org/wiki/Data_Structures
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T = KDTree(X, leafsize=3)
distance, index = T.query(X[0,:]) # Try to perturb the query vector +[0.01,0.01,0]
print(f'distance={distance}, data={X[index,:]}')

[[0.5488135  0.71518937 0.60276338]
[0.54488318 0.4236548  0.64589411]
[0.43758721 0.891773   0.96366276]
[0.38344152 0.79172504 0.52889492]
[0.56804456 0.92559664 0.07103606]
[0.0871293  0.0202184  0.83261985]
[0.77815675 0.87001215 0.97861834]
[0.79915856 0.46147936 0.78052918]
[0.11827443 0.63992102 0.14335329]
[0.94466892 0.52184832 0.41466194]]

distance=0.0, data=[0.5488135  0.71518937 0.60276338]
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https://www.cs.ubc.ca/research/flann/uploads/FLANN/flann_pami2014.pdf
https://www.mit.edu/~andoni/LSH/
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FLANN_INDEX_LINEAR = 0
FLANN_INDEX_KDTREE = 1
FLANN_INDEX_KMEANS = 2
FLANN_INDEX_COMPOSITE = 3
FLANN_INDEX_KDTREE_SINGLE = 4
FLANN_INDEX_HIERARCHICAL = 5
FLANN_INDEX_LSH = 6
FLANN_INDEX_SAVED = 254
FLANN_INDEX_AUTOTUNED = 255

import numpy as np
import cv2 as cv
import matplotlib.pyplot as plt

img1 = cv.imread('data/box.png',cv.IMREAD_GRAYSCALE)          
img2 = cv.imread('data/box_in_scene.png',cv.IMREAD_GRAYSCALE) 

orb = cv.ORB_create()
kp1, des1 = orb.detectAndCompute(img1, None) # locations and descriptor
kp2, des2 = orb.detectAndCompute(img2, None)

FLANN_INDEX_LSH = 6
index_params = dict(algorithm = FLANN_INDEX_LSH, table_number = 6)
search_params = dict(checks=50)
flann = cv.FlannBasedMatcher(index_params, search_params)

matches = flann.knnMatch(des1, des2, k=2)

good = []
for match in matches:
    if len(match) < 2: continue
    m, n = match[0], match[1]

In [12]:

In [13]:

In [14]:

In [15]:

In [16]:
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    if m.distance < 0.75*n.distance:
        good.append([m])

img3 = cv.drawMatchesKnn(img1, kp1, img2, kp2, good, None, flags=cv.DrawMatchesFlags_NOT_DRAW_SINGLE_POINTS
plt.figure(figsize=(10,10))
plt.imshow(img3)
plt.show()

In [17]:
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import cv2 as cv
import numpy as np
import matplotlib.pyplot as plt

filename = "data/butterfly.jpg"
#filename = "data/BlobTest.jpg"

In [18]:
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im = cv.imread(filename)
im = cv.cvtColor(im, cv.COLOR_BGR2RGB)

params = cv.SimpleBlobDetector_Params()
params.minThreshold = 10 # Change thresholds
params.maxThreshold = 250
params.filterByArea = False # Filter by Area.
params.minArea = 100
params.filterByCircularity = False # Filter by Circularity
params.minCircularity = 0.1
params.filterByConvexity = False # Filter by Convexity
params.minConvexity = 0.9
params.filterByInertia = False # Filter by Inertia
params.minInertiaRatio = 0.9
detector = cv.SimpleBlobDetector_create(params)

keypoints = detector.detect(im)

im_with_keypoints = cv.drawKeypoints(im, keypoints, np.array([]), (255,0,0), cv.DRAW_MATCHES_FLAGS_DRAW_RIC

plt.figure(figsize=(15,15))
plt.imshow(im_with_keypoints);

In [19]:

In [20]:

In [21]:
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#im = cv.imread('data/apple.jpg');
im = cv.imread('data/box.png');
im = cv.cvtColor(im, cv.COLOR_BGR2RGB)
vis = im.copy()

mser = cv.MSER_create()
regions, bboxes = mser.detectRegions(im)

hulls = [cv.convexHull(p.reshape(-1, 1, 2)) for p in regions]
cv.polylines(vis, hulls, 1, (255, 0, 255), 1)
plt.figure(figsize=(10,10))
plt.imshow(vis);

In [22]:

In [23]:

In [24]:

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


3/6/24, 9:28 AM 11-local-features

csundergrad.science.uoit.ca/courses/cv-notes/notebooks/11-local-features.html 46/48



3/6/24, 9:28 AM 11-local-features

csundergrad.science.uoit.ca/courses/cv-notes/notebooks/11-local-features.html 47/48



3/6/24, 9:28 AM 11-local-features

csundergrad.science.uoit.ca/courses/cv-notes/notebooks/11-local-features.html 48/48

 In [ ]:


