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Research on PMSM speed control strategy of nonlinear active disturbance
rejection control

Kuang Cuizhang Wang Huazhang
(School of Electrical Engincering, Southwest Minzu University, Chengdu 610011, China)

Abstract: A novel PMSM speed control strategy based on nonlinear active disturbance rejection control was proposed to
solve the problems of poor anti-load disturbance ability and speed overshoot in PMSM servo system. By analyzing the
disturbance mechanism of the servo system, the traditional PI controller is replaced by a nonlinear active disturbance
rejection controller in the speed loop. The contradiction between response speed and overshoot is overcome by
smoothing the given speed with tracking-dillerentiator, and the responsc capability of the system is improved. The
sccond order cxtended state obscrver is introduced to estimate and compensate the external disturbance and improve the
anti-inter[crence ability of the system. Through nonlincar state crror [cedback control law, the nonlincar control of
"small crror with large gain, large crror with small gain" is used to improve the control precision of the system.
Simulation rcsults show that the system has the characteristics of [ast responsc, no overshoot, strong ability to resist
load disturbance, and strong robustness to load change and spced change, which verilics the cllcetiveness of the
strategy.
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