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Fuzzy Modeling Using Virus-Evolutionary Genetic Algorithm
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ABSTRACT

This paper deals with the fuzzy modeling for the complex and uncertain nonlinear systems, in which
conventional and mathematical models may fail to give satisfactory results. Genetic algorithm has been used
to identify parameters and structure of fuzzy model because it has the ability to search optimal solution
somewhat globally. The genetic algorithm, however, has a problem, which optimization process can be
premature convergence in the case of lack of genetic divergence of population. Virus- evolutionary genetic
algorithm(VEGA) could be a strategy against this local convergence. Therefore, we use VEGA for fuzzy
modeling. In this method, local information is exchanged in population so that population can sustain genetic
divergence. finally, to prove the theoretical hypothesis, we provide numerical examples to evaluate the
feasibility and generality of fuzzy modeling using VEGA.
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Table 1. Parameters for modeling of nonlinear system

Parameter's name Parameter's value
Maximum generation number 1,000
Population number 100
Crossover rate 0.7
Mutation rate 0.2
max_c 6
o 0.8
£C,Cop 11 0,1,0.3,3,0.0001
Reduction rate, Life coefficient 0.1,09
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Table 2. Comparisons of our model with other model

Model name Number of rules MSE
Sugeno's [1] 6 0079
Chang's 18] 4 0.032
GA 2 0.039
VEGA 6 0.021
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Fig. 10. Changes of fitness in GA and VEGA
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Table 3. Comparisons of our model with other models

Model name Inputs  Number of rules MSE
Tong's [1] Viel> Yiea 19 0.469
Pedrycz's [2] Vie15 Ukg 81 0.320
Xu's [3] Viets Yrsg 25 0.328
Sugeno's [6] Vi1, Up3, i 6 0.190
GA Viels Upa 0.196
VEGA i1 Ues 0.154
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Hxiis x2is Then, vyis
« 0.2347 0.0109 0.9142
0.7989 0.2461
it x1is x2is Then, vyis 1
0.7863 0.6066 0.0150
0.8932 0.8765
It xt is x21s Then, vyis
0.2703 0.6420 0.0533
0.5682 0.9058
itxlis x2is Then, yis
0.6832 0.5465 0.8827
0.2394 0.8626
1tx1is x2Is Then, vyis \
0.4826 0.1268 0.3298
0.8610 0.4252
fxlia x2is Then, vyis i
0.2415 0.5120 0.3848
0.3498 0.9468
I3 13 54" HArd
Fig. 13. Identified fuzzy model
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