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Optimal design of radial basis function fuzzy neural network controller

based on immune evolutionary algorithm
ZUOQO Xing-quan, LI Shi-yong
(Department of Control Science and Engineering . Harbin Institute of Technology, Harbin Heilongjiang 150001, China)

Abstract: The computational intelligence based on biology immune system is becoming the focal point in recent years.
Aiming at the design difficulty for fuzzy neural network controller, an immune evolutionary algorithm is proposed to design the
parameters of a radial basis function fuzzy neural network controller. First, the parameters of the controller were encoded into an
individual,,and the initial population was composed of some random individuals; then, simulating the process of biology adaptive

immune response , expansion operation was used to perform local searching in a small neighborhood of the better individuals in
population, and mutation operation was used to search in a large neighborhood of the worse individuals. Finally, the designed

controller was employed to control an inverted pendulum system, and the simulation results verified the effectiveness of the con-

troller.
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Fig. 1 Optimal principle in biological immune system
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parameters based on IEA)
3.1 RBFFNN #Z#l2& (RBFFNN controller)
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Fig. 2 Architecture of RBFFNN controller
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Table 1 RBFFNN controller parameters designed optimally by [EA
IF X, AND X, THEN Y

BEE X B X, BISRJR BE eR % X, ES X, BYSRJR B R 5K Y H"Jiiii
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1 iE 0.4775 0.5795 iE 0.8695 0.5252 -0.9918
2 iE 0.5174 0.4251 F 0.2435 0.0426 -0.6026
3 E 0.5072 0.2116 il -0.8319 0.0677 0.1994
4 24 -0.2172 0.3062 iE 0.5999 0.1984 - 0.8267
5 S 0.1494 0.0707 % 0.2315 0.3534 -0.2226
6 F -0.2385 0.3976 1 -0.5799 0.2677 0.6733
7 i - 0.6281 0.4682 iE 0.9552 0.0789 - 0.0191
8 il -0.5341 0.0455 ES 0.1937 0.2317 0.9713
9 il -0.3144 0.2621 il -0.5417 0.3878 0.8861
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Fig. 3 Evolutionary curve of the best
individual in populations
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Fig. 4 Response curves of inverted pendulum control system
5 45ig(Conclusion)
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