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Extended Kalman filters combined with feed-forward compensation for
permanent magnet synchronous moter position estimation
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(College of Electrical and Information Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: Accurate estimation of speed and rotor position plays an important role in the permanent magnet synchronous
motor (PMSM) speed and current double closed-loop vector control system. This paper mainly discusses the extended
Kalman filter (EKF) algorithm, which is used to estimate rotor speed and position problem. Unlike the traditional EKF
method, the Generic algorithm (GA) is adopted to optimize the selection process of EKF covariances and the P, @, R
matrix selection progress is given. In addition, the load torque obtained by the load torque observer is used as the input,
together with the speed regulator output, of the current regulator control variables. Simulation and experiment results show
that, the proposed new strategy can shorten the system covariance parameters selection time, increase the tracking speed

precision and embrace better anti disturbance ability.
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Fig. 1 The Kalman filter calculation process
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Fig. 3 The equivalent graph of the motor system velocity loop
after load feed-forward compensation
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Fig. 5 Speed waveforms during start-up process with no load
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