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Container Image Recognition using Fuzzy-based Noise Removal Method and ART2-based
Self-Organizing Supervised Learning Algorithm
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ABSTRACT

This paper proposed an automatic recognition system of shipping container identifiers using fuzzy-based noise removal method and
ART2-based self-organizing supervised learning algorithm. Generally, identifiers of a shipping container have a feature that the color of
characters is black or white. Considering such a feature, in a container image, all areas excepting areas with black or white colors are regarded
as noises, and areas of identifiers and noises are discriminated by using a fuzzy-based noise detection method. Areas of identifiers are
extracted by applying the edge detection by Sobel masking operation and the vertical and horizontal block extraction in turn to the
noise-removed image. Extracted areas are binarized by using the iteration binarization algorithm, and individual identifiers are extracted by
applying 8-directional contour tacking method. This paper proposed an ART2-based self-organizing supervised learning algorithm for the
identifier recognition, which improves the performance of learning by applying generalized delta learning and Delta-bar-Delta algorithm.
Experiments using real images of shipping containers showed that the proposed identifier extraction method and the ART2-based
self-organizing supervised learning algorithm are more improved compared with the methods previously proposed.
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Fig. 3 Result of edge detection by only Sobel masking
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Fig. 4. Result of edge detection by fuzzy-based
noise-removal and Sobel masking
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