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Design of Fractional-order Sliding Mode Controller for Permanent
Magnet Synchronous Motor Based on PSO
WANG Dong, SONG Baoye
(College of Electrical Engineering and Automation, Shandong University of Science and Technology,
Qingdao 266590, Shandong, China)

Abstract: A fractional-order sliding mode controller(FOSMC) was proposed for permanent magnet synchronous
motor(PMSM), which extended the integer-order sliding mode manifold surface to the fractional-order sliding mode
manifold surface. The output model of the controller was established based on the mathematical model of the PMSM,
and the stability of the FOSMC was verified based on Lyapunov theory. The PSO intelligent algorithm was adopted to
optimize the parameters of the FOSMC. Then the model was built on the Matlab/Simulink platform, and the proposed
FOSMC was simulated and analyzed. The results show that FOSMC has better anti-disturbance capability and error
precision than the integer-order sliding mode controller.
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Fig.2  The block diagram of controller parameter setting system
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