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Adaptive segmentation algorithm for metal surface defects
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Abstract:In complex environment, there are many kinds of defects on the surface of metal. Existing metal surface defect segmentation
algorithm has the deficiencies of low efficiency and narrow application scope, to solve these problems, an adaptive segmentation algorithm
for metal surface defects is proposed in this paper. In this algorithm, firstly, the gray-level images of the metal surfaces are transformed
from eight directions. And then, according to the gray-level fluctuation of the multiple images, the threshold and step length in
neighborhood gray level difference segmentation algorithm are adaptively changed, and corresponding image in each direction is
segmented. Lastly, all the processed images are compressed to a single image with PCA algorithm. Experiment results indicate that
compared with existing segmentation algorithms, the proposed algorithm not only can be applied to segment various kinds of metal surface
defects, but also has high segmentation accuracy.

Keywords : defect segmentation; gray level fluctuation; neighborhood gray level difference; principal components analysis ( PCA)
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Fig. 1 Schematic diagram of gray-level-fluctuating

of an image
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Fig.2 The one dimensional gray-level-fluctuating

of an image
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Fig.3 The neighborhood gray level difference segmentation results of a metal surface image at

multiple angles and the PCA compressed image
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Fig.4 The metal surface defect segmentation experiment results
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Table 1 Comparison of ME value and CPU time consumption between the proposed algorithm and other algorithms

(ms)

ME i/ #E} Sauvola ¥ 4 Otsu = Yuan 7% AT

81 ATEIE 1/872 0.745 5/15 0.648 7/17 0.114 5/204
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54 TTIERMG 0.405 6/821 0.318 9/14 0.314 8/12 0.293 7/218
%5 1TIEMB 0.725 1/864 0.237 2/16 0.974 5/14 0.145 6/168
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