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PMSM Model Predictive Torque Control Based on
Dual-dliding-mode Observer

LI Jichao, LI Jian, ZHANG Binbin, CHEN Chaobo, GAO Song
(School of Electronic Information Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract: To address the issue that the conventional model predictive torque control algorithm for a permanent
magnet synchronous motor relies on position sensors, a model predictive torque control approach based on a dual-
sliding-mode observer is proposed. First, to accomplish the sensorless control, the real-time speed in the prediction
model is substituted by the observed speed by coupling the back electromotive force sliding-mode observer with the
optimized quadrature phase-locked loop. Second, the stator flux sliding-mode observer is used to observe the stator flux,
and the observed flux introduces prediction error through feedback correction to obtain the prediction torque and flux
with higher accuracy, thus improving the prediction speed and accuracy of the model predictive torque control system.
By contrasting the MATLAB/Simulink simulation and experimental platform with the conventional model predictive
torque control approach incorporating position sensors, the efficacy and feasibility of the proposed method are confirmed.
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