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Sliding mode active disturbance rejection control for PMSM
based on improved grey wolf optimization algorithm

ZHAO Xi-mei, CHEN Guang-guo, JIN Hong-yan
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract : Aiming at the problem that the robustness of permanent magnet synchronous motor ( PMSM)
servo system becomes worse under the influence of uncertainties, such as external disturbances and pa-
rameter changes, a sliding mode active disturbance rejection control scheme based on improved gray wolf
optimization algorithm for PMSM was proposed. Firstly, the traditional extended state observer has a peak
problem, which reduces the observation accuracy of uncertainty. Therefore, a variable gain extended
state observer was designed, which improves the observation accuracy by reducing the initial gain. Sec-
ondly, sliding mode control was used to replace the traditional nonlinear state error feedback in active dis-
turbance rejection control to improve the robustness of the system. Because there are many parameters
and it is difficult to adjust, the improved gray wolf optimization algorithm was used to optimize the param-
eters and given full play to the performance of the controller. The stability of the scheme was analyzed
based on Lyapunov theory. The system simulation results show that this method can effectively track the
given speed, overcome the influence of uncertainty factors such as parameter changes and load disturb-

ances, and ensure the strong robustness of PMSM servo system.
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