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Sensorless Control Strategy of IPMSM Based on a Parallel Reduced-Order EKF
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Department of Electrical Engineering, Hanyang University

ABSTRACT

This paper proposes a sensorless control strategy for the Interior
Permanent Magnet Synchronous Motor (IPMSM) by using the
parallel reduced-order Extended Kalman Filter. The sensorless
control strategy is composed with two EKFs alternately computed
every sampling period with a new model. The new model is based
on the extended electromotive force (EEMF) which has a simple
structure, making position estimation possible without approxi-
mation. The proposed strategy can save computation time and
estimate rotor speed and position. To verify the merit of the
proposed strategy, simulation and experimental results validate the
theoretical analysis and show the feasibility of the proposed
control strategy.
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Fig.3 Responses for step change of speed reference

(Speed reference:1000 r/min->1500 1/min->1000r/min, Load: 4 N-m)
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TABLE 1. COMPARISON OF COMPUTATION TIMES

EKF class Structure Matrix Time
Conventional EKF scheme Single 4x4 82 us
Proposed EKF scheme Parallel 3x3 65 us
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