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Surface defect inspection based on wavelet statistical analysis

ZHANG Xue-wu!, LU Yan-yun!, DING Yan-qiong', LIANG Rui-yu'?
(1. College of Computer and Information Engineering, Hohai University, Changzhou Jiangsu 213022, China;
2. College of Information Science and Engineering, Southeast University, Nanjing Jiangsu 210096, China)

Abstract: According to the characteristics of defect image on copper strips surface, we design a surface defect detection
system on the basis of wavelet-based multivariate statistical approach. First, the surface image is divided into sub-images;
each sub-image is further segmented into multiple wavelet processing units. Then, each wavelet processing unit is decom-
posed by 1-D db4 wavelet function. The multivariate statistics of Hotelling T2 is then applied to detect the defects, and
Support-Vector-Machines(SVM) is used as the defect classifier. The defect detection performances of the proposed ap-
proach are compared with those of the grayscale- difference method. Experimental results show that the proposed method
has higher performances on identification; the recognition rate for the ripple defects achieves 96.7% which is unattainable

by common algorithms.
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Fig. 1 Structure of the control system
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Table 1 Recognition results for typical defects of copper strip surface using two methods
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s 150 145 135 96.7 90.0

g 150 150 149 100 99.3

Bl 150 148 139 98.7 92.7

RIJR 150 148 132 98.7 88.0

2F 1L 150 150 150 100 100

LIF9 150 147 141 98.0 94.0

i B 150 145 129 96.7 86.0

it 1050 1033 975 98.3 92.9
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Table 2 The experimental results of RBF
kernel parameters

o® IRl IERRAYREUSK S SUERIR/ %

1 922 929 89.9
2 914 953 923
10 954 941 91.1
25 970 937 90.7

7 458 (Conclusion)
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