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Image matching method based on Laplacian feature coupling variance measure
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Abstract: Current image matching algorithms mainly use the distance information between pixels to
achieve feature matching, ignoring the variance information between images, resulting in more false
matching in the matching results. An image matching method is proposed based on Laplacian feature
constrained coupling variance measure. Firstly, Harris operator is introduced to extract image features
roughly. On the basis of rough extraction, Laplacian feature of pixels is utilized to optimize the extracted
image features in order to obtain more accurate image features. Then, the gradient feature of the image is
employed to calculate the direction information of the image. Based on the gradient feature, the
neighborhood of the feature points is established, and the Haar wavelet value in the neighborhood is solved
to obtain the feature vector. Finally, the regional variance model is adopted to measure the variance
information of the image, and it is introduced into the process of image feature matching. The variance
information is added on the basis of Euclidean distance measurement of feature points to achieve image
feature matching more accurately. Random Sample Consensus(RANSAC) method is adopted to purify the
results of feature matching, eliminate mismatching and complete image matching. The experimental results
show that compared with the existing matching algorithms, the proposed algorithm has better matching
performance and higher accuracy, with accuracy above 90%.
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Fig. 6 Matching results of three algorithms for 45 ° rotation change image
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Tablel Statistical results of the matching accuracy of the three algorithms in Fig.4

item reference[19] reference [20] this algorithm
total number of feature points 410 410 410
correct match points 375 382 393
wrong match points 14 11 9
matching accuracy 91.46% 93.17% 95.85%
matching error rate 3.41% 2.68% 2.20%
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Table2 Statistical results of the matching accuracy of the three algorithms in Fig.5

item reference [19] reference [20] this algorithm
total number of feature points 367 367 367
correct match points 330 339 346
wrong match points 18 14 11
matching accuracy 89.92% 92.37% 94.28%
matching error rate 4.90% 3.81% 3.00%
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Table3 Statistical results of the matching accuracy of the three algorithms in Fig.6

item reference [19] reference [20] this algorithm
total number of feature points 348 348 348
correct match points 296 309 319
wrong match points 23 19 14
matching accuracy 85.06% 88.79% 91.67%

matching error rate 6.61% 5.46% 4.02%
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