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Design of Angular Velocity and Position Observer for Servo Motors With Magnetic Encoders
WU Zhong, LU Xuming

(School of Instrumentation Science and Optoelectronics Engineering, Beijing University of Aeronautics and Astronautics,
Haidian District, Beijing 100191, China)

ABSTRACT: Magnetic encoder was a kind of rotary sensors
based on magnetoresistance effects or Hall effects, and it could
output two orthogonal signals which were sine or cosine
functions of the rotor angular position. In order to obtain the
rotor angular position and velocity information, a state-
observer-based algorithm was presented to demodulate output
signals of the magnetic encoder. Theoretical analysis showed
that both the second-order state observer and the third-order
one could make the demodulation error converge to zero
asymptotically when the motor rotated under constant speed.
Once the motor speed varied uniformly, the demodulation error
of the former algorithm would exist bias in principle and the
latter still could converge to zero asymptotically. Comparing with
the arc-tangent method, this algorithm could obtain angular
velocity information without needing differential operator, thus
had a strong ability to suppress random disturbances. Comparing
with the phase-locked loop tracking method, this algorithm could
obtain angular position and velocity with higher precision since
the variation of the motor speed was taken into consideration.
Experimental results indicated that the demodulation algorithm

present above was feasible.

KEY WORDS: servo motor; magnetic encoder; state observer;
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Fig. 1 Basic structure of single pair-pole magnetic encoder
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