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Design of Moving Horizon Estimator for PMSM Speed and Rotor Position
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Abstract: Around the rotor position sensorless realization of the permanent magnet synchronous motor
(PMSM) drive control system, a systematic model-based PMSM moving horizon estimator(MHE) was designed to
realize PMSM speed and rotor position estimation. The MHE algorithm can be regarded as an iterative solution to
the optimal problem of quadratic programming with equality constraints under mild assumptions. For different
horizon lengths, the steady-state and transient performance of MHE were evaluated, and the relationship among
estimation error, computational burden and horizon lengths was explored. In addition, in order to verify the
adaptability of MHE, MHE was combined with different current controllers to realize PMSM speed and rotor
position estimation. Comparative tests between MHE and extended Kalman filter (EKF) were carried out, and the
advantages of the proposed MHE scheme in terms of speed estimation accuracy at low speed were proved by the
experimental results, and the real-time feasibility of the MHE with 10 kHz sampling rate was also verified.
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