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Advanced Self-Organizing Neural Networks Based on Competitive Fuzzy
Polynomial Neurons

R RS- AN B BT -F R OET R W
Ho Sung Park, Keon-Jun Park, Dong-Yoon Lee, and Sung Kwun Oh)

Abstract - In this paper, we propose competitive fuzzy polynomial neurons-based advanced Self-Organizing Neural

Networks(SONN) architecture for optimal model

identification and discuss a comprehensive design methodology

supporting its development. The proposed SONN dwells on the ideas of fuzzy rule-based computing and neural networks.
And it consists of layers with activation nodes based on fuzzy inference rules and regression polynomial. Each activation
node is presented as Fuzzy Polynomial Neuron(FPN) which includes either the simplified or regression polynomial fuzzy
inference rules. As the form of the conclusion part of the rules, especially the regression polynomial uses several types
of high-order polynomials such as linear, quadratic, and modified quadratic. As the premise part of the rules, both
triangular and Gaussian-like membership function are studied and the number of the premise input variables used in the
rules depends on that of the inputs of its node in each layer. We introduce two kinds of SONN architectures, that is, the
basic and modified one with both the generic and the advanced type. Here the basic and modified architecture depend on
the number of input variables and the order of polynomial in each layer. The number of the layers and the nodes in
each layer of the SONN are not predetermined, unlike in the case of the popular multi-layer perceptron structure, but
these are generated in a dynamic way. The superiority and effectiveness of the proposed SONN architecture is

demonstrated through two representative numerical examples.

Key Words

SONN(Self-Organizing Neural Networks), activation node, FPN(Fuzzy Polynomial Neuron), regression

polynomial fuzzy inference, the basic and the modified type, the generic and the advanced type.
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Fig. 1 A general topology of the generic FPN module
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