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Abstract

Properly defining signal and noise in a self-organizing system like ART(Adaptive Resonance Theory)
neural network model raises a number of subtle issues. Pattern context must enter the definition so that
input features, treated as irrelevant noise when they are embedded in a given input pattermn, may be treated
as informative signals when they are embedded in a different input pattern. The ART automatically
self-scales their computational units to embody context and learning dependent definitions of a signal and
noise and there is no problem in categorizing input pattemns that have features similar in nature, However,
when we have input patterms that have features that are different in size and nature, the use of only one
vigilance parameter is not enough to differentiate a signal from noise for a good categorization. For
example, if the value of vigilance parameter is large, then noise may be processed as an informative signal
and unnecessary categories are generated: and if the value of vigilance parameter is small, an informative
signal may be ignored and treated as noise. Hence it is not easy to achieve a good pattern categorization.

To overcome such problems, a Coupled-ART neural network capable of modularized categorization of
patterns is proposed. The Coupled-ART has two layers of tightly coupled modules, the upper and the
lower. The lower layer processes the global features of a patterm and the structural features, separately in
parallel. The upper layer combines the categorized outputs from the lower layer and categonzes the
combined output. Hence, due to the modularized categorizaton of patterns, the Coupled-ART classifies
patterns more efficiently than the ART1 model.
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