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Analysis and suppression of image noise for infrared

thermal wave non-destructive testing

WANG Dong-dong, TIAN Gan,YANG Zheng-wei, TAO Sheng-jie , ZHANG Wei
(The Second Artillery Engineer University , Xi’an 710025, China)

Abstract: The noise mechanism of infrared thermal wave non-destructive testing is analyzed. In order to suppress the

noise and enhance the image,,a new image denoising algorithm for infrared thermal wave NDT based on the improved

nonlinear partial differential equation( PDE) is proposed. Firstly, the theoretical basis of PDE for image processing was

studied. To solve the existing problems of the PDE in image processing,and combined the characteristics of the ther-

mal wave images ,the mathematical model of PDE was improved ,and then the original infrared image was processed by

programming. The results show that the SNR of image and the contrast are improved, which lays a foundation for the

defect extraction and damage identification.
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Fig. | Fundamental principle of infrared thermography
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Fig. 2 The relationship between edge function and image gradient
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Fig. 3 The flow chart of this method in image denoising

5 RMBRERSH
5.1 Hp#ts

FEX S SR RHBR R (T IE 4 ), R
FHUREAE B SRR 0K P24 2R e XA
PEATRIESE o I 2R 58 B 2L AN PRARASCR I 18
InfraTec 2\ &) A 7= 14 Vhr 680 JE#I| & L 4T A (%
A HOETE e DG L 7. 4 ~ 14 um, AT 42 4640 x
480 RR A ENR , R UE S 0.04 C (30 C) 5 fik



Wt 5 4 4b No.5 2015

FAALE LLAMRPTRS I PR S 2 BT 5 587

IR L A R B TR AL, AT A S R
JiRER D 4.8 kI, Jah bk v 58 2 090. 2 ms o 3 i 5
BAT SN AR AN S FroR

K4 i

Fig. 4 Test specimen photo

K5 Bpehs st ih s
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