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learning model reference adaptive levitation control strategy

Research on control algorithm for 2-DOF suspension system
based on SMS-RBF-PID

ZHANG Xinchao', HAO Ziyang’, WANG Meiqi’, YAN Yifan®, LIU Pengfei’, WANG Ruichen’

( 1. CRRC Information Technology Co., Ltd., Beijing 100084, China;
2. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, China;
3. CRRC Academy Co., Ltd., Beijing 100070, China )

Abstract: This paper presents the design of a sliding mode surface driven radial basis function neural network compensated propor-
tional-integral-derivative controller (SMS-RBF-PID) to ensure suspension stability of two-degree-of-freedom (2-DOF) suspension sys-
tems. An improved radial basis neural network compensator based on sliding mode surface drive was constructed for compensation cur-
rent output. The compensator learned external disturbances online through the sliding mode surface, and the Adam optimizer was used to
update weights in the neural network, to improve the controller’ s ability to compensate for external disturbances. The PID output was
then combined with the compensation current to form the electromagnet current control law, thus yielding the SMS-RBF-PID controller.
Simulation results show that the SMS-RBF compensator effectively overcomes the weak anti-interference performance of traditional PID
controllers, and the proposed control algorithm effectively suppresses vibrations in the electromagnet suspension gap under complex dis-
turbances, thereby improving the dynamic performance of the suspension systems.

Keywords: maglev train; radial basis function neural network (RBFNN); PID control; 2-DOF system; suspension control
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