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Feature Extraction

SIFT Features & SIFT feature matching
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https://medium.com/analytics-vidhya/opencv-feature-matching-sift-algorithm-scale-invariant-feature-transform-

16672eafb253
import cv2
import numpy as np

import matplotlib.pyplot as plt

# Load the images

gl

original = cv2.imread('original jpg’, 1) # Original image

template = cv2.imread('template1.jpg’, 1) # Template image
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# Create SIFT object Layl J> Q9 oniygall (e SIFT Jugoms 3udas
sift=cv2.SIFT_create() 208 Bygaall (ya ¢ 52 Syt mask tL“S' f‘m‘
None o ¥y g Liall
kp.des u\.c d._’}zﬂ\ %) Sz

# Find keypoints and descriptors with SIFT for both images

kp1, des1 = sift.detectAndCompute(original, None)

key points 4o l| el Kp
kp2, des2 = sift.detectAndCompute(template, None) 1alail) 2l oloal ‘ﬁ Slawlgll 3; & Il Des
# Draw keypoints on the images ol sda Hlam cpays dago daas IS

original_keypoints = cv2.drawKeypoints(original, kp1, None,

flags=cv2. DRAW_MATCHES_FLAGS_DRAW_RICH_KEYPOINTS)

template_keypoints = cv2.drawKeypoints(template, kp2, None, e S e Sliaolgll 3? Elaedly dagll Lolasll o
JLally PR 894l

flags=cv2. DRAW_MATCH ES_FLAGS_DRAW_RICH_KEYPOINTS)

# Display the images with keypoints

cv2.imshow('Original Image with Keypoints', original_keypoints)
cv2.imshow('Template Image with Keypoints', template_keypoints)

cv2.waitKey(0)

cv2.destroyAllWindows() Des1, Des2 cllally 2ladll 5yg4all cilisals of

# FLANN parameters for feature matching On olalhddl (55 Matches 48 gd4m0 dua))l gl oda ad

o> KNN u.ué?” Sl dayyles ﬁ‘m‘-’ ndygeadl Slawe
FLANN_INDEX_KDTREE=0 . .
O Onies (o (33l e s Ll OgS K=2 aluseinl oy
index_params = dict(algorithm=FLANN_INDEX_KDTREE, trees=20) Oniyguall

z s Ui gy ddl cim ) e FLANN da))ls aieind
Jl Sled) clad quand ol Hled¥l sue yasal
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#flann= cv2.BFMatcher() oo Baz=ill FLANN psdi 8yo oS (a3 g8 Checks=5 L
Al Aeall) aollas Ladl e ol dulae P Slpglzll
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search_params = dict(checks=5)

flann = cv2. FlannBasedMatcher(index_params, search_params)

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

# Need to draw only good matches (ratio test as per Lowe's paper)

good_matches =[] A .
ee J}.;a_wﬂ J>l e dae ﬁ‘._\.'zi_m‘.g Matches 48484a40 5,18

for m, n in matches: A 0955 a8 (I wliladll Jlealy culayazll Ui

if m.distance < 0.7* n.distance:

el Bygaall ope L ctaiols o3l
Bygadl § Lalgll (o oledludl Jias n.distance 9 m.distance
il Jl s ccdlall cilisoly oo L ol p3T oy 2uiad)
Joe ¥y iz Galbadll Hlae! o oluslane ladlud!

good_matches.append(m)
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MIN_MATCH_COUNT =35 # Adjust this threshold as needed OlSe Jroy gill el suioeiy LoLail) o.ia ey gallazll

if len(good_matches) > MIN_MATCH_COUNT: bl Byl pa LGN 5illas
src_pts = np.float32([kp1[m.queryldx].pt for m in good_matches]).reshape(-1, 1, 2)
dst_pts = np.float32([kp2[m.trainldx].pt for m in good_matches]).reshape(-1, 1, 2)
# Estimate the transformation matrix using RANSAC
M, _=cv2.findHomography(src_pts, dst_pts, cv2.RANSAC, 5.0)
# Apply the transformation to the template corners
h, w, ss = template.shape
template_corners = np.float32([[0, 0], [w - 1,0], [w-1,h-1],[0, h - 1]])
transformed_corners = cv2.perspectiveTransform(template_corners.reshape(1, -1, 2), M)
# Draw the bounding box around the detected template
original_with_box = cv2.polylines(original, [np.int32(transformed_corners)], True, (255, 0, 0), 3)
# Show the result
cv2.imshow('Detected Template in Original Image', original_with_box)
cv2.waitKey(0)
cv2.destroyAllwindows()

img3:cvz.drawMatchesKnn(original, kp1, template, kp2, [good_matches], None,
flags=cv2.DrawMatchesFlags_ NOT_DRAW_SINGLE_POINTS)

pltimshow(img3)
plt.show()
else:

print("Not enough matches are found - %d/%d" % (len(good_matches), MIN_MATCH_COUNT))
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