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Abstract: For a permanent magnet synchronous motor, the design of a drive system with fast response and strong robustness has
always been the key and difficult problem in complicate working conditions. The predictive control strategy provides a fast dynamical
response, but it depends on the mathematical model of the motor. Combining the generalized predictive control theory and the extended
state observer, we propose a novel speed tracking control method for the permanent magnet synchronous motor. Firstly, based on the gen-
eralized predictive control theory of continue time nonlinear system, we design a speed tracking controller. Then, to deal with the prob-
lem of degradation in control performance due to the large perturbation, we design an extended state observer to estimate the disturbance
and improve the robustness by compensating for the disturbance, thus making the controller parameters easy to be adjusted. When com-
pared with the PI control method, the proposed controller has the smaller overshoot and the faster response when the motor starts from
0 r/min to 1000 r/min. When a load disturbance is added to the motor, the speed has the smaller depreciation and recovers to the given
value in a shorter time length.
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5 B 5% (Simulation and experiment)
5.1 {FEHIF (Simulation research)
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Fig. 2 Simulation speed response curves of three methods
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Fig. 4 Simulation speed curves of three methods with
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with load disturbance

5.2 IR 5IIE(Experimental verification )
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Fig. 7 Experimental speed response curves of three methods

1 5 T T T

10 - )

_5 1 1 1
0.0 0.5 1.0 1.5 2.0

t/s
Kl 8 GPC+ESOXT M. dq i HLIAL 14 Hh 2%
Fig. 8 Experimental dg-axis current curves of GPC+ESO
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Fig. 9 Experimental speed curves of three methods with

load disturbance
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6 4518 (Conclusions)
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