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Speed and Flux Linkage Observer for Permanent Magnet Synchronous Motor Based on EKF
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ABSTRACT: To eliminate the mechanical sensors of
permanent magnet synchronous motor (PMSM) drive and get
the stator flux linkage used in direct torque control (DTC), an
extended Kalman filter (EKF) is established. The stator flux
linkage on the fixed o-f coordinate, rotor speed and position
are chosen as state variables. The input and output of the EKF
are stator voltages and currents. The stator flux linkage and
rotor speed are observed by EKF. DTC using space vector
modulation (SVM) is applied to the system in order to reduce
the torque ripples and keep constant switching frequency. The
experimental test is carried out to verify the efficiency and
robustness of the proposed sensor-less DTC system with speed

and flux linkage observer.
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Fig. 2 Speed waveform during starting process
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Fig. 3 Waveform with load torque change
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Fig. 5 Speed waveform in low speed range
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Fig. 6 Stator flux linkage in low speed range
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