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Neural network and adaptive algorithm-based
fractional order sliding mode controller

ZHANG Bi-taof, GAO Fu-rong, YAO Ke
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Abstract: In this paper, a fractional order sliding mode scheme based on neural network self-adapting algorithm is
proposed for dealing with the chattering phenomenon existing in conventional sliding mode controller under the existence
of parameters variation and external disturbance. Firstly, the fractional order sliding mode control law is designed using
equivalent control technology. And a switching control method is obtained to drive the system state to reach the given
sliding manifold at any initial condition. Then the neural network and adaptive control algorithm are designed to abate
the chattering of sliding mode controller. The stability of control system is analysis by Lyapunov stability theory finally.
Experiments demonstrate that the proposed neural network self-adapting based fractional order sliding mode controller not
only achieve better control performance than the conventional sliding mode control system, but also is robust with regard

to system parameters variation and external disturbance.
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