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Model predictive control method of permanent magnet synchronous
motor based on state transition constraint

Gao Jun' Zhang Heshan® Peng Zhiyuan® Jiang Fei’

(1. Intelligent Manufacturing and Automobile School, Chongqging College of Electronic Engineering, Chongqing 401331, China;
2. College of Traffic and Transportation, Chongqing Jiaotong University, Chongging 400074, China;
3. Chongging Changan New Energy Vehicle Technology Lid. , Chongging 401120, China)

Abstract ; Conventional model predictive control method of permanent magnet synchronous motor (PMSM) suffers from high torque ripple
and speed fluctuation, which affects the ride comfort of vehicle. A model predictive control method based on state transition constraint of
a PMSM is proposed. First, the state transition probability matrix is calculated based on the historical data of the switching state of the
PMSM. Secondly, the constraint error is obtained according to the current switch state and state transition probability matrix. This
constraint error can limit the switching state of the switch at the next moment. Then, the cost function including the state transition
constraint error is formulated in the model predictive control algorithm. The optimal switching state at the next moment is searched
according to the cost function. The results of simulation study and experiment show that the improved model predictive control strategy
proposed in this paper has better torque and speed response characteristics in terms of speed ripple and torque fluctuation. The results
show that the proposed model predictive control method based on state transition can be used in the control of vehicle PMSM. It is
essential to improve the ride comfort of the vehicle.
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