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Abstract: In the model predictive control algorithm applied to the control process of permanent magnet
synchronous motor (PMSMD , there are nonlinear disturbance phenomena caused by the change of electromagnetic
and mechanical parameters, which may cause the motor model set value to be mismatched with the actual value or
load disturbance, resulting in prediction error of the algorithm. Aiming at the problem that the error further affects the
dynamic stability of the control system, a speed-current single-loop model predictive control method based on the
disturbance observer in the synchronous rotating coordinate system was proposed. Firstly, according to the
mathematical model of PMSM, the model with predict the single-loop controller was designed so as to reduce the
difficulty of setting the controller parameters. Secondly,a disturbance observer based on Kalman filter algorithm and
unbiased model predictive control method was designed for feedback compensation control. By estimating the
disturbance quantity and state quantity in the prediction quantity and output quantity, the model mismatch and load
disturbance were eliminated. Finally, the simulation results and experimental verifications show that the proposed
model predictive single-loop control method with disturbance observation can improve the robustness issue of
external disturbances and the uncertainty of motor parameters.

Key words: permanent magnet synchronous motor (PMSM) ; model predictive control (MPC) ; Kalman
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