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Optimal Design of Self-Organizing Polynomial Neural Networks By

Means of Genetic Algorithms

Park, Ho-Sung + Park, Byoung-Jun" + Oh, Sung-Kuun™

Abstract

In this paper, we proposed optimal design of Self-Organizing Polynomial Neural Networks
(SOPNN) by means of Genetic algorithms(GAs). The proposed SOPNN is based on the Group
Method of Data Handling method. The SOPNN consists of layers and nodes like conventional
neural networks but is not fixed and can be generated according to the system environments. The
each node of SOPNN used several types of high-order polynomial such as linear, quadratic, and
modified quadratic, and is connected with various kinds of multi-variable inputs.

In this paper, GAs is applied to improve the performance with optimal input variables and order.

The study is illustrated with the aid of representative time series data for gas furnace process
used widely for performance comparison, and shows the GA-based SOPNN architecture can
produce the model with higher accuracy than pervious other works. And performance index related
to approximation and prediction capabilities of model is evaluated and also discussed.
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