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Abstract: An improved sliding mode observer with load disturbance identification is designed for sensorless
control of surface-mounted permanent magnet synchronous motor. To address the phase delay and chattering
phenomenon in traditional sliding mode observation, the composition principle of the sliding mode observer based
on the novel sliding-mode control law is derived by improving the sliding-mode surface, the convergence law and
the switching function. The effects of different switching functions in the improved sliding mode observer on the
performance of the system are also verified. To avoid using the traditional double-closed-loop cascaded control
structure, a nonlinear feedback integral sliding mode controller is used instead of the PI regulator, which speeds
up the system response while reducing chattering.The results show that the improved sliding mode observer based
on hyperbolic and power functions has better observation performance in the variable load stage, and its speed

estimation errors are reduced to +4.36 and +4.87 rad/s, respectively. Meanwhile, the single-loop structure
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composed of the improved sliding mode observer and the integral sliding mode controller can effectively avoid the
overshoot phenomenon of the traditional PI control, and further improve the dynamic performance of the system.

Keywords: sensorless control ; novel sliding-mode control law; switching function; sliding-mode observer
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