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[Abstract]

In this paper, we propose a ultra sound inspection technique for automatic defect detection and classification in aircraft composite
materials. Using local maximum values of ultra sound wave, we choose peak values for defect detection. Distance data among peak values
are used to construct histogram and to determine surface and back-wall echo from the floor of composite materials. C-scan image is then
composed through this method. A threshold value is determined by average and variance of the peak values, and defects are detected by the
values. PCA(principal component analysis) and QDA(quadratic discriminant analysis) are carried out to classify the types of defects. In
PCA, 512 dimensional data are converted into 30 PCs(Principal Components), which is 99% of total variances. Computational cost and
misclassification rate are reduced by limiting the number of PCs. A decision boundary equation is obtained by QDA, and defects are

classified by the equation. Experimental result shows that our proposed method is able to detect and classify the defects automatically.
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Fig. 1. A-scan of non-defected area(top) and defected
area(bottom).
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Table 1. Comparison between actual defect sizes and
automatic detected defect sizes.
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1 0.49 0.40 13 0.25 0.20
2 0.49 0.50 14 0.25 0.25
3 0.49 0.59 15 0.25 0.24
4 0.49 0.44 16 0.25 0.24
5 0.49 0.50 17 0.25 0.26
6 0.49 0.49 18 0.25 0.36
7 0.25 0.15 19 0.16 0.14
8 0.25 0.22 20 0.16 0.21
9 0.25 0.16 21 0.16 0.12
10 0.25 0.23 22 0.16 0.13
11 0.25 0.23 23 0.16 0.15
12 0.25 0.22 24 0.16 0.11
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Fig. 7. Detection probability depend on defect size.
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