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Abstract; In order to improve the robustness of load disturbance and parameter uncertainties of the
Permanent Magnet Synchronous Motor (PMSM) speed control system, first, a nonlinear integral
sliding surface was designed based on the fractural order calculus of the speed error. Then, a robust
Fractional Order Integral Sliding Mode Control (FOISMC) algorithm was proposed for the PMSM
speed control system. The stability of the proposed FOISMC method was proved by the Lyapunov
stability theory, and the performance of the proposed controller was analyzed. Analysis and numerical
simulation results show that the proposed method has better dynamic performance, robustness and
speed tracking accuracy than the conventional integer order Integral Sliding Mode Control (ISMC)
method and PI control method.
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