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Digital Image Correlation Method Based on Dense Feature Matching
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Abstract The initial value of the digital image correlation method has a great influence on the calculation efficiency
and solution accuracy of the algorithm. For this reason, an algorithm using dense feature matching to obtain the
initial value is proposed. The AKZAE operator is used to detect the feature points, the Daisy descriptor is used to
describe the feature points, and then the grid motion statistics (GMS) algorithm is used to filter the feature points
to obtain the initial value, and finally the initial value into the reverse combined Gaussian in the Newton (IC-GN)
method is substituted, the sub-pixel displacement is solved iteratively. Compared with SIFT (Scale Invariant
Feature Transform) and SURF (Speeded-Up Robust Features) algorithms, the AKAZE operator improves the
accuracy of positioning and has higher computational efficiency. It is a feature point detection algorithm that takes
into account both speed and stability. The Daisy descriptor is an efficient dense feature extraction descriptor, which
can achieve denser feature extraction compared to other descriptors.
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Fig. 1 Sub-region images before and after deformation
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Table 1 Results of translation speckle

Theoretical Traditional algorithm Proposed algorithm

value /pixel Measurement /pixel — Time /s Error /pixel Measurement /pixel  Time /s Error /pixel
0.1 0.101645 2.400 0.001645 0.101654 0. 254 0.001654
0.2 0.202064 2. 804 0.002064 0.202058 0.249 0.002058
0.4 0. 400609 2.299 0. 000609 0.400611 0.251 0.000611
0.8 0.795666 2.631 —0.004334 0.795665 0.323 —0.004335
1.6 1. 596490 3.348 —0.003510 1. 596520 0.245 —0.003480
3.2 3. 202060 3. 149 0.002060 3. 202060 0. 248 0.002060
6.4 6.400030 4,442 0. 000030 6.400040 0.247 0.000040
12.8 12. 795600 5.313 —0.004400 12. 795600 0. 260 —0.004400
25.6 25.596700 7.369 —0.003300 25.596800 0.267 —0.003200
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Table 2 Results of rotating speckle

Rotation Theoretical Traditional algorithm Proposed algorithm
angle value /pixel Measurement /pixel Time /s  Error /pixel Measurement /pixel Time /s Error /pixel
5° 9.9619 9.9641 6.246 0.0022 9.9651 0.425 0.0032
10° 9. 8481 9.8453 6.414 —0.0028 9. 8455 0.434 —0.0026
15° 9.6593 9.6625 6.441 0.0032 9.6624 0.422 0. 0031
20° 9.3969 9.3927 6.416 —0.0042 9.3930 0.454 —0. 0039
25° 9.0631 9.0604 6.135 —0.0027 9. 0602 0.486 —0.0029
30° 8.6603 8. 6560 6.726 —0.0043 8. 6560 0.333 —0.0043
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Fig. 6 Matching results of Gaussian deformation speckle
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Table 3 Calculation time of different algorithms
Traditoinal Proposed Proposed
Parameter
algorithm algorithm algorithm 2
Time /s 7.180 0.165 0. 260
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