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Digital image correlation search method based on genetic algorithm

CHEN Hua, YE Dong, CHEN Gang, CHE Ren-sheng

(School of Electrical Engineering and Automation, Harbin Institute

of Technology, Harbin 150001, China)

Abstract: A new search method based on genetic algorithm is proposed, and the experiment is done.

The experiment results indicate that the stand deviation of u is 0. 022 pixel, and the stand deviation of

v is 0. 032 pixel. The method can meet the requirements of nonlinear and multi-peak global optimiza-

tion in the digital image correlation with high precision and rapid speed,and can avoid the initial value

selection,which is better than the conventional search methods.
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Fig. 1 Subsets before and after deformation
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Fig.3 Speckle images before and after deformation
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Tab.1 Measurement results
RPN ; feiix - ; oA -

u(pixel)  w(pixe)  wu(pixel)  w(pixel)
1 5.012 —6.021 5.002 —6.018
2 5.024 —5.983 5.013 —5.992
3 4.983 —6.019 4.997 —5.985
4 5.017 —6.027 5.009 —6.011
5 4,987 —6.012 4.988 —6.013
6 4. 986 —5.999 4.998 —5.986
7 4.977 —5.990 4. 989 —5.992
8 5.016 —5.986 5.012 —5.995
9 5.021 —6.015 5. 001 —6.007
10 4. 986 —6.011 4.993 —6.004
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Tab. 2 Analysis of measurement results

. JI€ 11 7 GA
- u(pixel) v(pixel) u(pixel) v(pixel)
KM 5.024 —6.027  5.013 —6.018
Y{E 5.009 —6.006 5.002 —6.003
PR 2 0. 054 0. 046 0.022 0.032
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