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New Flux Estimation Algorithms for Position Sensorless Control of

Permanent Magnet Synchronous Motors

LI Biao, LI Lichuan

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aiming at the problem that traditional flux estimation algorithms based on the voltage
model would introduce magnitude and phase errors in steady state in the elliptical rotating
magnetic field commonly existing in motors, two novel flux estimation algorithms were proposed
based on the basic relationship between the back electromotive force (EMF) and the flux in
steady state in time domain. They are simple in structure and easy to implement in industrial
applications. The new algorithms have the same frequency characteristics as that of pure
integrator at synchronous frequency, and there is no coupling in « and g phases. The new
algorithms can estimate flux exactly either in circular rotating magnetic field or in elliptical
rotating magnetic field, since neither the symmetry of the « and g phases nor the orthogonality of
the flux vector and the back EMF vector is needed. Simulation results show that the new
algorithms could effectively eliminate the integration drift, and realize errorless flux estimation in
steady state. The new algorithms were used for the rotor position estimation in the position

sensorless vector control of a surface-mounted permanent magnet synchronous motor (SPMSM),
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Experiment was performed using a digital signal processor TMS320F2812DSP. Experimental

results show that the new algorithms have fine speed and position tracking effect when operating

at a speed 10% above the rated value, but in the low-speed region, there will be unstable

estimation results. The speed control system has good steady-state performance since the new

algorithms can exactly estimate the magnitude and phase of flux. The speed control system also

has good dynamic characteristics due to the high flux estimation accuracy of the new algorithms

when the motor speed has an abrupt change.

Keywords: flux estimation; elliptical rotating magnetic field; permanent magnet synchronous

motor; position sensorless vector control
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