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Speed Sensorless Control of Permanent Magnet Synchronous Motor
Based on Discrete EMF Estimation "
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(1. School of Mechanical & Electrical Engineering, Nanchang University, Nanchang 330031, China;
2. College of Physics and Communication Electronics, Jiangxi Normal University, Nanchang 330022, China)

Abstract: Aiming at the problem of speed sensorless control of high speed permanent magnet synchronous motor
(PMSM) , a speed sensorless control strategy of PMSM based on discrete back electromotive force (EMF) estimation
was presented. The discrete back EMF estimation was implemented with three design considerations. First, a discrete
dq current observer was designed to eliminate the inductive cross-coupling effect in the back-EMF estimation. Then, a
delay compensation model was designed to compensate for the voltage error caused by digital-to-analog conversion. A
more accurate discrete model to overcome the deviation between the estimated back EMF and the actual back EMF
caused by the digital implementation. Finally, the drive tests of high speed PMSM were carried out. The test results
verified the performance of the proposed high speed sensorless speed control scheme of PMSM.
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