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Abstract

The electrical parameters of permanent magnet synchronous motor will change with the change
of working load and environment. In order to solve the problem of parameter mismatch caused by
the operating conditions of the mathematical model of the permanent magnet synchronous motor
in the model predictive control, this paper proposes a control system based on the combination of
online identification of motor parameters and model predictive control. Firstly, the influence of
the change of electrical parameters of permanent magnet synchronous motor on predictive con-
trol is analyzed, and the inductance and flux linkage are identified with the simplified confirma-
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tion of the predictive model. The extended Kalman filter is used for on-line identification of motor
parameters to provide accurate mathematical model for predictive control. Through MATLAB/
Simulink simulation, the change of inductance flux parameters is designed to detect the correction
effect of online identification on the mathematical model of the motor to achieve the purpose of
optimal control.
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Figure 1. Basic process of model predictive control
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Figure 2. Model predictive control block diagram of permanent magnet syn-
chronous motor
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Table 1. Magnetic properties parameters of different permanent magnet mate
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Figure 3. Model predictive control block diagram of permanent magnet synchronous motor
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Figure 4. Block diagram of predictive control for PMSM Based on parameter identification
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Figure 7. MPC simulation results with controller parameter misalignment under y,= 0.5yy; (a) q axis reference current and
its response; (b) d axis reference current and its response
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Figure 8. MPC simulation results with controller parameter misalignment under y,= 2y; (a) q axis reference current and its
response; (b) d axis reference current and its response
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