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Sensorless Control of Surface Mounted Permanent Magnet Synchronous Motor
Based on Improved Extended State Observer
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Abstract: For sensorless control of surface mounted permanent magnet synchronous motor running in middle
and high speed section, a method using extended state observer to estimate the rotor position angle and speed was
proposed. In this method, an extended state observer with current as the main variable was constructed in two phase
stationary coordinate system to estimate the rotor position angle, and an improved extended state observer with rotor
position angle as the main variable was also constructed to estimate the speed. The rotor position angle and speed
estimated by this method are not affected by the variation of motor resistance parameters. This method is easy to
implement and can be combined with PI control speed and current double closed-loop vector control system. The
simulation results show that the method has high accuracy in estimating rotor position angle and speed, and has high
practical value.
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Fig.2  Structure diagram of sensorless PMSM control system based on improved extended state observer
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