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Abstract: A multi-scale wavelet edge extraction algorithm and Principal Component Analysis-Back
Propagation(PCA-BP) neural network classification model were proposed based on magneto-optical
imaging to detect the welded defects such as sags, insufficient fusion on subsurface and welding mis-
alignment. The visualization of detection and the classification of welded defects on the surface and
subsurface of weldments were explored. Firstly, the weldments were magnetized by using an excita-
tion magnetic field. Meanwhile, a magneto optical (MO) sensor based on the principle of Faraday
magneto effect was used to acquire the MO images of weldments with welded defects. Then, a defect
edge extraction algorithm with a better anti-noise property was investigated based on wavelet modulus

maxima multi-scale information fusion theory to process MO images suffered from serious noises, low
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contrast and complex background. Finally, the PCA was taken to preprocess the column grey varia-

bles of MO images and 256 feature points of column variable of MO images which could characterize

grey variable by 95% were obtained. Furthermore, these feature points were regarded as inputs of a

three-layer BP neural network model to classify the welded defects. Experiment results show that the

proposed method can be applied to detection of welded defects as mentioned above, and the accuracy of

PCA-BP classification model has reached to 90. 80 %.

Key words: welded defect; magneto optical imaging; multi-scale wavelet algorithm; Principal Compo-

nent Analysis(PCA) ;defect detection; defect classification
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Fig. 1 Schematic of MO imaging for detecting weld defects

2Ca) Jhy OGR4 0 s B SE g e L R
TG A PR IR LR % 38 14 /N M B (SEE 2928 0. 1
mm) , & 2(b) Ry f3f/IN M1 B 6T 7 04 #  5 #H i
D CNY R S B 05 R S AE 757
El 2Cb) BT 7 5 A5 2 fl Bl ' AR B R L R1R T
TR BEAS 359 FL B 5 15 Sk bE B AR L S T AR
BB U A

3 H F v ik-Hermite #4 &k [& i4 % A5 m)

3.1 NESRELGERBMAEWEN

30 5% 2 R B Y i R A IR AL L s U1 R B 2
B RN LB IR B FEAR R . B REOG RR
P14 B 5 DR B A AR BT R B 4 T ke o T
S5 MM B8 AL T e AR 23+ DTG A ik [543 2% )
RGN A Ay 5 2 R IRIXE o T X 30 25 0 MR 75 5 2 X LA
DX 14 [ L 0 3k X /0N 99 28 B A Ak BN E A L /N
I LA A MR B 4 R B ' PR AR AT 0%
fift o DA T 325 1) DX 3t s 320 2 R TR 7 11 I 4

A1
98l Oty

() SRS (b) i B 1 6 RTR
(a) Physical map of weldment  (b) MO image of defect
B2 KRS P e b G PR

Fig. 2 Physical map of weldment and MO image of defect
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Fig. 7 Detection results of three kinds of weld defects
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