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Abstract

In this paper, an optimal design method of clonal selection based Fuzzy-Neural Networks (FNN) model for complex
and nonlinear systems is presented. The FNNs use the simplified inference as fuzzy inference method and Error Back
Propagation Algorithm as learning rule. Also Advanced Clonal Selection (ACS) is proposed to find the parameters
such as parameters of membership functions, learning rates and momentum coefficients. The proposed method is
based on an Immune Algorithm (IA) using biological Immune System and The performance is improved by control of
differentiation rate. Through that procedure, the antibodies are producted variously and the parameter of FNN are
optimized by selecting method of antibody with the best affinity against antigens such as object function and
limitation condition. To evaluate the performance of the proposed method, we use the time series data for gas furnace
and traffic routo choice process.
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Fuzzy model Simplified 002 0353 -
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[12] . . 0.026 0.272 4
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0.027 0.298 4
FNN (GA)5]
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FNN (HCM+GA)I[5]
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0.0409 0.2726 4
Proposed method

0.0359 0.2852 6
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Fig. 12. Simple example of Route Choice
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Table. 4. Performance of other modeling methods

Total No.
Type PI E_PI Of MF
L 1.397 1246 4
Simplified
Fuzzy model 1.444 1.596 6
(Complex)[1] 2073 2.281 4
Linear
0.001 1.273 6
1.001 1.002 4
FNN (GA)[5]
-1.005 1.007 6
1.000 1.001 4
FNN (HCM+GA)[5)
0.858 1.001 6
Proposed method 1.000 1.000 4
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