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Image matching method based on variance constraint coupled

geometric invariance
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Abstract: Currently a number of image matching algorithms focus on measuring the distance between
key points while ignoring the structure information of the images, hence are prone to mismatches. This
paper presents an image matching algorithm using the geometric invariance of variance constraint
coupling. With the help of Forstner operator, the interest value of pixels is calculated to detect the
characteristics of the image. The gradient information of the image is calculated to obtain the direction
value of the image. The circular neighborhood of image features is cut to obtain the fan-shaped sub
domains. Based on the direction value of the image, the feature vector of the image feature is obtained by
calculating the gray invariant moment in the fan-shaped sub domains. The region variance function is
introduced to obtain the structure information of the image, which is added to the image feature matching
process to constrain the results of Euclidean distance measurement and realize the image feature matching.
Based on the geometric invariance between matching points, the matching image features are processed to
get accurate image matching results. Experimental results show that compared with the existing matching
techniques, this algorithm has higher matching accuracy, which up to 96.56%, 95.38% and 93.52% for
non—transformed images, zoomed images and rotated images, respectively.
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Tablel Test data corresponding to Fig.5 and Fig.6

name Fig.5 Fig.6
total feature points 370 370
correct match points 351 351
wrong match points 17 4

Fig.5 Feature matching results
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Fig.7 The matching effect of each algorithm to the image without transformation
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Table 3 The test data corresponding to Fig.8

name reference [20] algorithm reference [21] algorithm this algorithm
total feature points 368 368 368
correct match points 332 341 351
wrong match points 21 15 11
matching accuracy/% 90.22 92.66 95.38
time consuming/s 2.798 1.796 1.913
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(a) input image ‘A’ (b) input image ‘B’ (c) reference [20] algorithm
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Fig.9 The matching results of each algorithm for the rotated image
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Table 4 The test data corresponding to Fig.9

name reference [20] algorithm reference [21] algorithm this algorithm

total feature points 355 355 355
correct match points 312 318 332
wrong match points 24 21 14

matching accuracy/% 87.89 89.58 93.52

time consuming/s 2.349 1.526 1.774
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Fig.10 The accuracy of matching results of each algorithm
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