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Design of Backstepping Sliding Mode Control for

Nonlinear System with Hysteresis
ZHAO Xinlong , DAO Xin
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to eliminate the harmful effect of hysteresis on the system, a backstepping sliding

controller is designed for hysteresis system of Bouc-Wen model. Non-smooth and multi-valued mapping

characteristics of hysteresis will give rise to system oscillation and even result in system instability, so

Bouc-Wen mode is adopted to describe hysteresis and the upper bound is derived. Then, sliding mode is

introduced to overcome interference, and the backstepping sliding controller is designed. The design

process of Lyapunov function is adopted to ensure system stability. Finally, the simulation results

illustrate the effectiveness of the proposed method.

Key words: hysteresis; Bouc-Wen model; backstepping; sliding mode control
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