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Sliding Mode Control for Hysteresis Nonlinear

System with Input Constraint
JIANG Huibin s PAN Haipeng, ZHAO Xinlong
(Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A sliding mode controller is designed for a kind of nonlinear system with Backlash-like
hysteresis characteristic under the condition of input constraint. Firstly, the variable characteristics in
Backlash-like model were analyzed, and the RBF neural network was introduced to approximate the
perturbation term in the hysteresis model to weaken the hysteresis influence on the system when the
disturbance domain is unknown. Secondly, a stable adaptive auxiliary compensation system was defined to
realize the compensation of the control saturation by dynamically amplifying the input saturation error.
Finally, the sliding mode controller was designed by combining Lyapunov function for the hysteresis
system. Furthermore, it considers the control input of the system and it is in line with the actual project
conditions. Meanwhile, it effectively reduces the adverse influence of the hysteresis nonlinearity on the
system and improves system control precision and stability performance. The simulation results verify the
effectiveness of the control method.

Key words: system with input constraint; Backlash-like model; hysteresis; RBF neural network ;

Lyapunov function; sliding mode control
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