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Abstract

The success of a fuzzy neural network(FNN) control system solving any given problem
critically depends on the architecture of the network. Various attempts have been made in
optimizing its structure using genetic algorithm automated designs. This paper presents a
new approach to structurally optimized designs of FNN models. A messy genetic algorithm
is used to obtain structurally optimized FNN models. Structural optimization is regarded
important before neural network based learning is switched into. We have applied the
method to the problem of a numerical approximation.
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Fig. 1 Structure of tuzzy neural network
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Messy Coding Scheme for Fuazy Rules

@ Epumeration of linufstic input-outpul variables and terms
input 1 = {small, middle, large} input 2 = (smalil, middle, large}

KN EE R 1 R EN G 1 G Gl
output = (‘sﬂmall,mlddla.rlarge)
Gl o) [
Q Formation of fuzzy clauses
= ([wisva ], [wem ] )
{ . E] =]
{ E . m ) =———
(E] Y E] ) =
23 2 mGAotA WX P2 etZ 3
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Table 1 Initial parameters for mGA

Paramcters Values
Population size 50
Generation number 5000
Crossover rate 0.8
Mutation rate 0.05
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Table 2 Simulation results and comparison

Mean Square Error
Sugeno's 0.079
Son's 0.0285
Ours 0.0256
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Table 3 parameters of consequent part

Rule| 1 2 3 4 5 6
value| 4.29 | 058 | 0.20 | 0.96 [~0.43] 0.18
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