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Performance Analysis of the Identification Method Based on Parameter
Transformation and Genetic Algorithm for Multiple Inner Defects

JIA Wen-dou, FAN Chun-li, SUN Feng-rui, YANG Li
(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Quantitative identification of inner defects in one test piece is a very important research content in
both infrared nondestructive testing and inverse heat conduction problem. Recently, a new method, aiming to
identify the multiple defects in one single test piece, and based on parameter transformation and genetic
algorithm is presented by this paper, and numerical examples have been given to prove primarily the
advantages of the method. In this paper, the performance of the method is systematically studied, in
consideration of the position, shape, number of the defects, grid number, the temperature measurement error
and etc. A series of numerical experiments prove the effectiveness of the method. Excellent performance of
the method is shown though under the influence of these factors.
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Fig.1 Schematic of two-dimensional test-piece
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Fig.5 Identification results of numerical case 1
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Table 1  Average relative errors of case 1

Random temperature Average relative error earg/(%)

erroro/C Position I ~ Position2  Position 3
0 0 0 0
0.5 2.55 1.02 0
1.0 4.08 2.55 1.02
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Fig.7 Identification of numerical case 2
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Table 2 Average relative error of case 2

Random temperature Average relative error eare/(%)

error o/'C Defect 1  Defect2  Defect 3
0 0 0 2.04
0.5 0.51 1.02 3.57
1.0 1.02 2.55 5.61
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Fig.9 Identification of numerical case 3
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Table 3  Average relative error of case 3

Mesh density Average relative error earg/(%)
(b) 14X 14 0.51
(c) 28X 28 1.15
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Table 4 Average relative error of case 4

Random temperature Average relative error eare/(%)

error of C Two defects ~ Three defects
0 0.51 4.08
0.5 1.02 4.08
1.0 5.1 6.12
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