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Chaos control of fractional order Chen system via

radial basis function neural network
YAN Xiao-mei, LIU Ding, GUO Hui-jun

(School of Automation and Information Engineering, Xi’an University of Technology, Xi’an Shaanxi 710048, China)
Abstract: A radial basis function(RBF) neural network sliding mode controller for fractional order Chen system with
parametric perturbation and external disturbances is presented. The sliding surface is designed as the only input to the
RBF neural network and the weights of the network can be adjusted on-line according to the reaching law. Based on the
Lyapunov stability theorem, we performed the stability analysis for the controller. The simulation results show that the
proposed method simplifies the complex structure of general neural network, minimizes the chattering problem in sliding

mode control, and provides the robustness to parametric perturbation and external disturbances.
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2 o B o K 3 Bl vt 8 (Fractional or-
der calculus and its approximate calculation)
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Fig. 1 Chaotic attractor of fractional order Chen system
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Fig.2 Fractional order Chen system control without

parameter perturbation and external disturbances
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Fig. 3 Fractional order Chen system control with

parametric perturbation
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Fig. 5 Fractional order Chen system control with parametric

perturbation and external disturbances
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5 458 (Conclusions)
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