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Hole Defect Detection Based on Genetic Algorithm and
Sequence Infrared Thermography Weighted Stack

ZHOU Jian-min, LIU Bo, LIPeng, YANG Jun
(School of Mechatronical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Aiming at the shallow surface defects and normal regional characteristics aliasing problems, the
paper proposed a method of infrared nondestructive testing based on genetic algorithm and sequence
infrared thermography weighted stack. The study focused on the object of 16 classes hole defects of
aluminum plate. Firstly, sequence infrared image of aluminum plate during the cooling process were
collected, the sequential grayscale were obtained from which. Secondly, gray difference weighted sum
between defect and normal area was put in sequence diagram as objective function, and genetic algorithm
was used to optimize the weighted coefficients. Then, the sequence gray diagram was weighted superposed
and gradient enhancement was processed based on the optimization of the weighted coefficient, and then
the effect of enhancement was evaluated. The results show that: after the weighted gradient overlay and
enhancement processing, gray ratio between defects and normal area have been raised up to 8.5% and
31.0% respectively, and the defect feature are enhanced significantly.

Key words: infrared nondestructive testing, hole defects, genetic algorithm, weighted stack, gradient
enhancement
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