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Nonlinear Adaptive Neural Network Backstepping Control of Linear
Synchronous Motor Magnetic Levitation System *

XING Yixin, LAN Yipeng, JIANG Yunfeng, SUN Weidong
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: A nonlinear neural network adaptive backstepping control method is proposed to improve the
performance of the magnetic levitation control system of the electrically excited linear synchronous motor (EELSM).
The structure and operation mechanism of EELSM are studied. The state equation and mathematical model of EELSM
magnetic levitation system are established. In order to overcome the uncertain disturbance existing in the operation of
EELSM magnetic levitation platform, a nonlinear neural network adaptive backstepping controller is designed to
estimate the disturbance. The stability of the system is proved by constructing the Lyapunov function. The MATLAB
software is used to perform computer simulation on the control system, and the simulation results verify the
effectiveness of the proposed method.
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