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Study on noise feature analysis and processing algorithm of
magneto-optical image of welding defects

TIAN Meng, GAO Xiangdong, XIE Yuexuan, ZHANG Yanxi
( Guangdong Provincial Welding Engineering Technology Research Center, Guangdong University of Technology, Guangzhou
510006, China)

Abstract: In order to solve the problem that it was hard to extract the outline information from the magneto-optical image of
welding defects, an image denoising and contour detection method was proposed. The crack defect samples were obtained by laser
spot welding, and the magnetic flux leakage field of defects was simulated by finite element method. The gray continuity,
concentration, and noise characteristic of magneto-optical images were compared and analyzed. The fast non-local mean filtering
algorithm was used to remove noise, and compared with the traditional filters. According to the distinction in gradient value
between flaw information and background information in magneto-optical images, an operator was used to carry out Otsu threshold
segmentation and the edge detection based on the first order gradient graph of the image. The results show that the standard
deviation and image entropy of the magneto-optical image processed by this method reaches 30. 0465 and 6. 0395 respectively,
and the image aggregation degree is better, which is closer to the simulation magnetic field curve, and the defect contour
information could be better extracted. This result is helpful for defect recognition and target detection.

Key words: sensor technique; magneto-optic imaging; welding defects; fast non-local mean filtering; image processing
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Fig.2 Magneto-optic imaging detection system for welding defects
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Fig.3 a—welding crack defect b—magneto-optical image
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Table 1 Simulation parameters of welding defects
current/ A coil turns. magnetic test sample specimen size defe.ct defect
per coil core /mm location depth/mm
1 copper 350x2 Mn-Zn 65Mn 200x100x1.5 right under plate 0.4

magnetic core

%2; the simulated defect
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Fig.4 Simulation diagram of welding defects
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Fig.5 a—the simulated magnetic field curve b—magneto-optical gray

curve of the 200 th column
T B R 5 S B i B RO [ A7 72 22 57, 22 AL IR
JEAEAE— 2200, W — & — (R AR S R
Rty O i ER R ES R S R I gAY A O IR

PR SEPRTESE (AR & i TG A S B — &
A4 BEAEL, TR B A 5 38 £ L 8 LU S PRk B S RE K
WG B A S FAE i, REDC IR e
5 B DX MR AE A I AN K, LA T (L P00 52
Gyt WO W, PN B RE 2 A RH R R o, (R
FRMELUAE . RGP BRI BN S, RO
FERTTIE A 6 Frs . BEARRRREEHTE 50~200
B IXTR] A, 3 B e P {50 e o X 5 S5t DX BBl 88 2
(EAIK, UGS L BEAR , A AL 5 20 RUR AT HE i

2000

1500

1000

pixel number

500

0760 100 140 180
column number

6 RECIEIBIKEE 5 A

Fig. 6 Gray histogram of magneto-optical image
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Fig.7 Magneto-optical image and its gray curve of crack and uithout defect
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Fig.8 Schematic diagram of NLM filter similarity calculation process
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Fig. 10 Denoising effects of several filters in magneto-optical images
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Table 2 Performance indexes of several filters in magneto-optical image de-

noising
o.nglnal a}dapt.lve . G.auss.lan mean FNLM
image median filtering filtering filtering
standard 50 2035 30,1652 30.0085  30.0085 30.0465
deviation S
entropy £ 6.7714 6.7633 6.7488 6.7398  6.0395
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