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Sensorless Control Strategy of PMSM in Full Speed Range

JIN Ai-juan, XIANG Shuo, LI Shao-long

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

ABSTRACT: The paper aims to design a compound observer based on high frequency square wave injection and im-
proved sliding mode observer to solve the problem that the back EMF is not easy to detect when the motor is running at
low speed and the high speed position accuracy is low, to improve the product efficiency and quality of automatic pack-
aging production line and improve the performance of speed sensorless vector control system of permanent magnet syn-
chronous motor (PMSM). The high frequency square wave signal injection method was used to estimate the rotor position
information at low speed, and the improved sliding mode observer (ISMO) was used to estimate the rotor position at me-
dium and high speed. Secondly, the double boundary layer switching function and variable sliding mode gain were intro-
duced to speed up convergence and reduce chattering. At the same time, PPL based on the single neuron PI was designed
to analyze the rotor information, to improve the speed and position estimation accuracy. Compared with the single algo-
rithm, the position estimation accuracy of the composite observer was improved. Matlab/Simulink simulation experiments
and physical verification experiments show that compared with the traditional algorithm, the algorithm has the advantages
of high position estimation accuracy and good robustness.
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