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Backstepping Dynamic Surface Control of Chaotic Motion of
Permanent Magnet Synchronous Motor

WANG Mingxin', ZHANG Shukai’, LI Wenping', SUN Gang'

(1. School of Science, Hunan Institute of Technology, Hengyang 421002, China; 2. School of Railway
Telecommunication, Hunan Technical College of Railway High-Speed, Hengyang 421002, China)

Abstract: Aiming at the chaos control problem of permanent magnet synchronous motor motion system, a
backstepping dynamic surface control design method is proposed. Firstly, for the error surface subsystem, a
recursive design with the backstepping method is used to design virtual control laws and an actual control law to
ensure the stability of each subsystem; secondly, a dynamic surface control technology is used to filter the virtual
control signals to solve the problems of complex control design and circular dependence of control structure;
finally, the structure of the closed-loop control system is analyzed, and the semi global uniform final boundedness
of all signals is given. In addition, the effectiveness of the proposed control design method is verified by numerical
simulation.

Key words: permanent magnet synchronous motor; chaotic motion; backstepping design; dynamic surface

control





