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Abstract: In consideration of features presented of relatively weak local search ability, relatively low
algorithm accuracy, etc with Genetic Algorithm (GA) applied to digital image correlation method,
Conjugate Gradient(CG) method with strong local search capability was introduced; with the principle
of complementarity, hybrid genetic algorithm was designed to improve the accuracy and stability of
digital image correlation method. Firstly, according to different binding modes of CG and GA, three
kinds of effective CG-GA hybrid algorithm were presented: embedded CG hybrid algorithm, elite CG
hybrid genetic algorithm and parallel CG hybrid genetic algorithm. Then, principle analysis for these
three algorithms was carried out. Next, based on simulated speckle pattern of preset displacement,
contrast experiment between the above three algorithms with same parameter and standard RGA (Re-
al-code Genetic Algorithm) for subarea matching search was designed. Lastly, Experimental results

taking u direction as an example show that: mean error of embedded CG hybrid genetic algorithm is
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reduced by 69. 52% compared with standard RGA algorithm with error fluctuation also reduced and

relatively big calculation consumption; solution accuracy and stability of elite CG hybrid genetic algo-

rithm and CG hybrid genetic algorithm are greatly improved; mean error between the two is reduced

by 98.43% compared with RGA with high accuracy. In the digital image correlation method, the lat-

ter two hybrid algorithms are recommended for subarea matching search.

Key words: image measurement; digital image correlation method; genetic algorithm; conjugate gradi-

ent method; subarea matching
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Tab.1 Error statistics of u for different algorithms
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PCGGA 0.009 75 0.002 12 0.984 03 0.002 1
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Tab. 2 Error statistics of v for different algorithms
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