Journal of Conirol, Aulomation and Systerns Engineenng, Vol 6, No. 3, March, 2000 273

FEA 22| E0 A MSX ol o5 &
A5 Y ES T Txo MA

The Design of Optimal Fuzzy Neural Networks Siructure by
Means of GA and an Aggregate Weighted Performance Index
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{(Sung-Kwun Oh, Ki-Chan Yeon, and Hyun-Ki Kim)

Absiract  In this paper, we suggest an optimal design method of Fuzzy-Neural Networls(FNIN) model for complex
and nonlinear systems. The FNIsg vse the simplified inference as {fuzzy inference method and Eror Back Propagation
Algorithm as learmung rule. And we use a HCM(Hard C Means) Cluslering Algeritim to (ind initial parameters of the
membership function. The parameters such as parameters of membership functions, leaming rates and momentum
coefficients are adjusted using genetic algorithms. Alse, an aggregate ohjective funclion (performance index) with a
welghted value is propused to achieve a sound balance between approxunation and generalization abilities of the model,
According to selection and adjustment of a weighting factor of an aggregate chjective Nuction which depends on the
number of data and & certain degree of nonlinearity (distribution of I70 dala), we show that it is availahle and cffective
lo design an optimal FNN model structure with a mutual balance and dependency between approximation and
gencralization ahilities. This methodology sheds light on the role and impact of dulerent parameters of the model on 1ts
performance (especially. the mapping and predicting capabilities of the rule based computng) To evaluate the
performance ol the proposed moedel, we use the time series data for gas fumace, the data of sewage trealment process
and traffic route choice process

Keywords : fuzzy neural networlss, simplified inference. error back propagation algorithm, clustering algonthm, genetic
algorithm, ageregule weighted performeance indes.
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Table 5. Comparison of performance with other
modeling methods.
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Table 6. Performance index of traffic route choice

process by means of lhe change of

number of membership functioms.
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