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Fractional Order Integral Sliding Mode Control for Permanent Magnet
Synchronous Motor Based on Improved Sliding Mode Observer *

ZHANG Wenbin, MIAO Zhongcui, YU Xianfei, HAN Tianliang
( Department of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In order to improve the control performance of the permanent magnet synchronous motor speed control
system, combined with sliding mode control and fractional calculus theory, a fractional order integral sliding mode
speed controller and an improved sliding mode observer were designed. For the speed controller, the design of a new
reaching law based on inverse hyperbolic sine function, which weakened the system chattering effectively, the
fractional order control provided the system with more degree of freedom and it could reduce the chattering more and
enhance the robustness of the system. Aiming at the observer, a new sliding mode observer based on the new reaching
law of fal function was designed to obtain the back EMF value, and then utilized the FOPLL to extract the rotational
speed information in the back EMF. The high-precision rotor position and velocity estimation value could be obtained.
The simulation experiments verified the feasibility and validity of the proposed method.
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