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FUZZY ADAPTIVE SYNCHRONIZATION OF
PERMANENT MAGNET SYNCHRONOUS MOTOR

CHAOTIC SYSTEM WITH UNKNOWN PARAMETERS "

Xie Chengrong' Zhang Renyu' Wang Renming” Wang Lingyun’

(1.Shengzhou Electric Power Company, State Grid Corporation, Shengzhou 312400, China)
(2.College of Electrical Engineering and New Energy, Three Gorges University, Yichang 443002, China)

Abstract A fuzzy adaptive synchronization control method of Permanent Magnet Synchronous Motor chaotic sys-
tem with unknown parameters is proposed. Firstly, the model of PMSM in the rotor-field oriented frame is trans-
formed into the dimensionless form via the affine transformation and time scale transformation. The chaotic dynam-
ical behaviors of PMSM are illustrated by analyzing its phase portrait and Lyapunov exponents in details. T-S fuzzy
model is then employed to represent the chaotic drive and response systems, where the parameters of the drive
system are assumed unknown, and the response system is designed by adaptive strategy to estimate the unknown
parameters, and its stability is guaranteed by Lyapunov stability theory. In addition, the fuzzy controller in re-
sponse system is designed to realize the synchronization between the PMSM chaotic system and the response sys-
tem. The synchronous error system is proved to be asymptotically stable. Finally, numerical results illustrate the

validity of the proposed adaptive synchronization approach.

Key words permanent magnet synchronous motor, T-S fuzzy model, adaptive synchronization
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