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Speed and Position Estimation Method for PMSM
with Low—-Resolution Hall-Effect Sensors

H. J. Ahn , D. M. Lee

School of Electronic and Electrical Engineering, Hongik University

ABSTRACT

This paper proposes a new speed and position estimation
method for PMSM(Permanent Magnet Synchronous Motor)
using low resolution hall effect sensors. In general, there
are a variety of sensors to estimate rotor position for
PMSM such as resolvers, and encoders. Position detection
using hall effect sensors that detect the flux of the rotor for
rotor position is excellent method in terms of cost and
space, but has low resolution. To overcome this problem,
this paper proposes a new speed and position estimation
observer. The performance of the observer has been verified
by simulations carried out using Matlab/Simulink.
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2. Speed and Position Estimation Observer

2.1 Two Hall-Effect Sensors Signal
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Fig. 1 A signal of hall-effect sensors and the example
appling for 3-phase 2-pole PMSM.

2.2 Closed Loop Speed Observer
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2.3 Proposed Speed and Position Observer
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Fig. 2 The proposed speed
observer.
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Fig. 3 Simulation result: speed and position estimation at
300 rpm.
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Fig. 4 Simulation result:
to 800 rpm.
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