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Prescribed performance adaptive control for nonlinear systems with
unknown control direction preceded by hysteresis
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(College of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou Zhejiang 310018, China)
Abstract: An adaptive backstepping controller is developed for a class of strict-feedback nonlinear systems with hys-
teresis and unknown control direction. First, a hysteretic operator is employed to construct an augmented input space for
transforming the multi-valued mapping of hysteresis into a one-to-one mapping which enables neural networks to model
the hysteresis. Then radial basis function (RBF) neural networks are used to approximate the unknown functions, and the
unknown control direction is solved by Nussbaum function. Finally, error transformation is used to confine the error to a
predefined residual set and an adaptive controller is proposed based on backstepping technique. This control scheme not
only guarantees the tracking accuracy, but also improves the transient and steady-state performance. Simulation results

show that the control scheme is feasible.
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Fig. 2 Structure diagram of neural network hysteresis model
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4 FHIFRFBETE(Controller design)
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Fig. 3 Diagram of tracking error with prescribed performance
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6 45 (Conclusions)
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