4538 % 412 Y] 4 M & ¥ 4l Vol. 38 No. 12
2017 412 H Chinese Journal of Scientific Instrument Dec. 2017

SHREELNBRERTRE IR TERR

;‘E:‘?’;i‘%’z?&’[&%’% %’% iﬁ,{qﬁ’%‘
(et AP KA U TR ST TR Ape Jbat 100124)

BRSO R BRI B SR IR B, PR T TR TR LI SE A SRR A 1Sk R R SR IR BE B S T A AT
Fo ST T AIRIIFEE UG A SOMARE , AR SE (R B0 IR B LA AR I h SR 1S ] T 35 1T R I RS R AE IR IE S 4. 1
IEHER b BFFOKE BP R R4 T TR AERTBRIE A SR o 208 TR BESEAR SRR 20 1 RS R I 26 (R 25 44 2 80 0
AFHESE B TR SR G2 PGP BCR B2, A i e U 288 TR EOFSEka b, FUT OIS i p 2 2 X A
BRI IR ORISR AE PR REAT T INZRAIRG o S5 R $1 ) 2 T IR SR 1 22 ) 45 R R 4 ) AR Gy S B4R
RSk AR SER RS 1 B S, BRI AR 91% o WP AR AR Sk N ARSEREH i (1 S 1A 25 AR R o
SKRSRIA): ARAE R s SOMRPAE 5 K BEICA R s BP 22 j 4%

hE5rES: TP391 THS78 CEkARIRED: A ERIREZR S LA 460.40

Defect classification of weld surface in header pipe joint

Jiao Jingpin, Li Siyuan,Chang Yu,Wu Bin,He Cunfu

(College of Mechanical Engineering and Application Electronics Technology, Beijing University of Technology, Beijing 100124, China)

Abstract : In order to automatically classify weld surface defect in header pipe joint, Computer Vision based defect classification is stud-
ied. The texture features of different weld defects are analyzed, Grey level co-occurrence matrix (GLCM) is applied to extract features
from digital images, and 15 types of statistical indexes are obtained to characterize the weld surface defects. Back-propagation artificial
neural network method is used for defect classification. The influence of GLCM parameters, the neural network structure and the number
and variety of input parameters on the defect classification performance is analyzed, and optimal neural network structure and input pa-
rameters are selected. In further, the optimized network is utilized for training and classifying the images of different weld defects ac-
quired by industrial endoscope. The results show that weld defects detection rate of overall classification can be up to 91% . The pro-
posed method can be used for automatic classification of weld surface defect in header pipe joint.
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Table 1 Features of the visual texture
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Table 2 Features based on information theory

G5 FRIE IR 7 XA
Ng \

16 ] Z Zp(i,j)logp(i,j)
2

T7 Fif = Y Py(k)log[ Py (k)]
k=2

N, N,

e Ng
H: Py(k) = z{ Z]J(L J) k=23, 2N,
R

i=1
i+

3) FTHEHE R IES R
3 PR N 6 LT GG B R AR 2 B % SRk
o Hor, BEA T B AR B 5 A2 Al (9 R A8 5 T 22 5 22
FUR T RSO A /NI AL . RO, I SC i
4 JE IR s 22 17 22 AR AR R IR AR 22 57 10T 22,
FEETOOAR AR B9 AL ; e A T BRI o3 A
Yo S S PR A0 AR B ) A
®3 EFHiHEENHESH

Table 3 Features based on statistical information
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Table 4 Features based on correlative information
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Fig. 11  The performance measures for classifying and

output error of neural network with different

hidden layer nodes
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