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Speed regulation system based on proportional resonance
self-coupling PI control
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Abstract; In this paper, an improved self-coupled PI control dual-loop control strategy is proposed for the vector
control of permanent magnet synchronous electric speed control system, to improve the poor motor control effect
caused by the dead zone of the inverter, the presence of harmonics in the motor magnetic field distribution, and the
error in the sampling process of the current. In order to reduce the tracking error of the signal, an acceleration feed-
forward method is adopted, and the self-coupled PI controller with an additional Levant differentiator is introduced
into the speed loop of the permanent magnet synchronous motor to ensure the accurate derivation of the input signal
containing noise to improve the robustness of the system. In addition, this strategy combines the proportional term of
the autotuned PI control structure with the standard resonator to form a proportional resonant autotuned PI in the
current loop, so that the permanent magnet synchronous motor can better compensate the current in the current loop
control to achieve the effect of current harmonic suppression. Finally, the control mechanism of the servo system an-
alyzed, and based on the mathematical model of the controlled object PMSM, the design method of the improved
self-coupling PI control structure is given. The experimental results show that the proposed control strategy can re-
duce the impact of the motor’s own parameter changes on the system performance and has a good current harmonic
suppression in the low-speed domain, which verifies the effectiveness of the designed improved self-coupled PI con-

troller.

Keywords: permanent magnet synchronous motor; proportional resonance self-coupling PI control ; nonlinear con-

trol ; harmonic suppression
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