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Abstract. This work analyses the model predictive control for the permanent magnet 

synchronous motors. The approach demonstrates the potential for improving the 

performance of permanent magnet synchronous motors. Results also indicate that new 

advanced control algorithms such as MPC can be successfully applied for improving 

performance of PMSM. 
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1. Introduction 

In recent years, advancements in magnetic materials, semiconductor power 

drives, and control theories have made the permanent-magnet synchronous 

motor (PMSM) drive play a vitally important role in motion-control applications 

in the low-to-medium-power range. 

Relative to the induction motor the permanent-magnet synchronous motor 

offers the advantages of high-power density, high efficiency and improved 

dynamic performance [1]. 

The maintenance of the permanent-magnet synchronous motor is minimal 

because of the brushless rotor construction and its decoupling control 

performance is far less sensitive to the parameter variations of the motor [2]. The 

proportional plus integral (PI) controller has been utilized to achieve fast four-

quadrant operation, smooth starting, and acceleration in the design of the 

permanent-magnet synchronous motor drives [3]. This work considers the 

application of an alternative control scheme, model predictive control (MPC), to 

the problem of enhancing the performance of permanent magnet synchronous 

motors. At each sampling time, based on current measurements, the MPC uses 

an explicit process model and information about operating and physical 

constraints to compute optimal process inputs so as to optimize future plant 

behavior over a prediction horizon. The first portion of this optimal control 

sequence is then implemented to the plant and the procedure is repeated at the 

next sampling time [5]. The control objectives are directly expressed in an 

objective function. Using a linear inequality constraints, leads to a quadratic 




