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Speed sensor-less vector control study of PMSM based on
a fast reaching rate SMC

LIAN Zhiqgiang
(School of Electrical Engineering, Heilongjiang University of Science and Technology, Harbin 150022, China)
Abstract; Extended Kalman filter (EKF) and pulsating high frequency voltage injection had good estimation
effect in speed sensor-less vector control system of permanent magnet synchronous motor (PMSM), however,
the traditional PI speed loop had poor dynamic performance in sensor-less vector control system. In view of
this situation, the fast rate sliding mode control (SMC) whose parameters are determined by genetic algorithm
is applied to verify the estimation effect in PMSM speed sensor-less vector control system, The simulation re-
sults are compared with traditional PI and SMC. The simulation results show that the SMC has better dynamic
performance, and based on the new approach rate, SMC has smaller overshoot and better dynamic perform-

ance.
Key words: permanent magnet synchronous motor; extended Kalman filter; pulsating high frequency voltage
injection; sliding mode control; virtual space vector pulse width modulation; genetic algorithm
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Fig. 1 PMSM vector control block diagram
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