Journal of Control, Automation and Systems Engineering, Vol. 4, No. 4, August, 1998 439

Design of Hierarchical Classifier for
Classifying Defects of Cold Mill Strip using Neural Networks
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Abstract

: In developing an automated surface inspect algorithm, we have designed a hierarchical classifier

using neural network. The defects which exist on the surface of cold mill strip have a scattering or singular
distribution. We have considered three major problems, that is preprocessing, feature extraction and defect
classification. In preprocessing, Top-hit transform, adaptive thresholding, thinning and noise rejection are used.

Especially, Top-hit transform using local min/max operation diminishes the effect of bad lighting.
extraction, geometric, moment, co-occurrence matrix,

In feature

and histogram ratio features are calculated. The

histogram ratio feature is taken from the gray-level image. For defect classification, we suggest a hierarchical
structure of which nodes are multilayer neural network classifiers. The proposed algorithm reduced error rate

by comparing to one-stage structure.
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Fig. 1. The block diagram of tree structure.
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Table 1. Classification result for the real cold mill
strip image through the first-stage.
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Fig. 11. Preprocessed result of miss—classifyed
defect after first-stage.
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Table 2. Classification result for the real cold mill
strip images which are in A class.
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Table 3. Classification result for the real cold mill
strip images which are in B class.
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Table 4. Classification result for the real cold mill
strip images which are in C class.
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