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High Precision PMSM Control Method for Predictive Torque
Control Based on Improved Model

LIANG Huaqi, LU Chang
(School of Railway Equipment Manufactuing, Shaanxi Railway Institute, Weinan 714000, China)

Abstract: In order to accurately predict the future state of the motor and make measures in advance, so as to a-
chieve more accurate and efficient motor control, a high-precision permanent magnet synchronous motor (PMSM)
predictive torque control strategy based on dual sliding mode observer is proposed, which innovatively combines the
anti-electromotive force sliding mode observer and flux sliding mode observer. The position signal calculated by the
filter phase-locked loop in the sliding mode observer is used to adaptively adjust the bandpass cut-off frequency, filter
out jitter and harmonics in the back electromotive force, and output the fundamental back electromotive force syn-
chronously. A sliding mode observer is used to reduce the torque fluctuation and flux fluctuation in the prediction
process. Experimental results show that when the rotor system reaches steady state, the model reference adaptive
system observer still has significant control errors, with a range of £0. 4 rad. The proposed double sliding mode ob-
server has a short steady state time, with a control error of £0. 04 rad, and almost no jitter. The designed double
sliding mode variable structure observer shows that the velocity estimation is almost consistent with the actual veloci-
ty value, with a small error, and even in acceleration and deceleration states, it has high estimation accuracy. Practi-
cal application indicates that it satisfies the high performance and stability of PMSM and reduces the predictive torque
ripple and flux fluctuation.

Keywords: sliding mode observer; PMSM; predictive torque control; stator magnetic flux
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