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Application of Digital Image Correlation Method Based on
Genetic Algorithm in Micro-Displacement Measurement

Ge Pengxiang, Ye Pei, Li Guihua
College of Electrical Engineering and Automation, Anhui University, Hefei, Anhui 230601, China

Abstract Three integer pixel search algorithms of genetic algorithm, particle swarm optimization, and artificial fish
swarm algorithm applied in the micro-displacement measurement are studied and compared. The matching precision
of the images is evaluated by the size of the correlation coefficient and the normalized cross-correlation function is
selected as the correlation coefficient and the objective function of algorithms. The objective function is iteratively
solved to obtain the micro-displacement result of the integer pixels. The simulated speckle pattern is taken as the
research object, and the matching precision, searching speed, and micro-displacement measurement results for these

three algorithms are compared and analyzed. The results show that the genetic algorithm has obvious advantages in

the matching precision, searching speed and micro-displacement measurement precision, which can meet the

application requirements of the digital image correlation method in the micro-displacement measurement.
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Fig. 2 Flow chart of DIC method based on GA™
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Table 1 Calculation results of matching precision of

three image search algorithms

Matching precision

Number of iterations

GA PSO AFSA
10 0.9595 0.9641 0.9251
15 0.9821 0.9745 0.9302
20 0.9899 0.9779 0.9414
25 0.9985 0.9794 0.9446
30 0.9985 0.9985 0.9813
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Table 2 Calculation results of search time of

three image search algorithms

Search time /s

Number of iterations

GA PSO AFSA
10 0.1728 3.1996 18.1852
15 0.2035 4.7829 27.8048
20 0.2388 6.3514 38.9311
25 0.2573 7.9965 49.4552
30 0.2857 9.5664 59.8105
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Table 3 Calculation results of displacement of

three image search algorithms

Algorithm GA PSO AFSA

T4 AR A R B ] T DU R B A
Table 4 Calculation results of measurement precision

under different displacement searching time

Search time /s 0.2588 0.2573 0.2604 0.2544

Displacement
. 4.00 6.00 8.00 10.00
value /pixel

Measured
. . 3.97 5.98 8.03 9.96
displacement /pixel

Relative error /% 0.75 0.33 0.37 0.40

Measured displacement /pixel 5.98 5.98 5.92
Theoretical displacement /pixel  6.00 6.00 6.00
Relative error /% 0.33 0.33 1.33
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