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Controller design for Bouc-Wen hysteresis system

with unknown control direction
LOU Shuang » ZHAO Xinlong , PAN Haipeng
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Hysteresis and unknown control direction in nonlinear system will increase overshoot and
inaccuracy, even affecting system stability. An adaptive backstepping control scheme is proposed for a
class of nonlinear hysteresis systems with unknown constant and actuator. Firstly, Bouc-Wen model is
used to describe the hysteresis and the upper bound of differential equation is derived. Then, the unknown
control direction is solved by Nussbaum function and error transformation is used to confine the error to a
predefined residual. Finally, an adaptive approach is employed to reduce oscillation and overshoot caused
by nonlinearity. All the signals in the closed-loop system are uniformly bounded and the controller ensures
the transient and steady performance Simulation results show that this scheme is feasible.

Key words: hysteresis; adaptive control; error transformation; Nussbaum function
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