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Research on Deadbeat Predictive Current Control of PMSM Based on ESO
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Abstract: In the permanent magnet synchronous motor speed control system, excellent current control effects
are critical to the control performance of the system. In order to solve the control delay caused by sampling, filtering
and other factors in digital control, based on the mathematical model of permanent magnet synchronous motor in
synchronous rotating coordinate system, a deadbeat prediction current control strategy based on minimum current
error was proposed. At the same time, in order to solve the problem that the predictive current control has low
robustness to the parameters of the model parameters, especially the motor inductance, combined with the auto
disturbance rejection control technology, the extended state observer was introduced in the deadbeat prediction
current control to observe and compensate for internal and external disturbances of the system. The introduction of
ESO not only solves the problem of low robustness of system parameters, but also improves the system's ability to
resist load disturbances. The final designed system has the advantages of good speed tracking performance, strong
anti-interference ability and greatly improved parameter robustness. Finally, the feasibility and correctness of the
proposed control strategy were verified by simulation and experiment.
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