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Fig-1 Connection of coordinate and rotor position
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Fig-5 Position estimation at the rated parameters
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An electromotive force observer and position estimation with high precision for a

permanent magnet synchronous motor

XU ]ianying]'z), LIU Hepingl)

1) Information Engineering School. University of Science and Technology Beijing: Beijing 100083, China
2) School of Electronic and Information Engineering: Liaoning University of Science and Technology. Anshan 114044, China

ABSTRACT Taking parameter variation into account, a new model of the induced electromotive force relation
of a permanent magnet synchronous motor (PMSM) was presented- Two kinds of induced electromotive force
observers with high precision, differential and non-differential, were established- The stability and astringency
of the induced electromotive force observers was proved- The effect of parameter variation on their position esti-
mation was analyzed- For a sensorless vector control system the interior permanent magnet synchronous motor
for instance was systematically simulated- The results show that the induced electromotive force observers have
excellent performance-

KEY WORDS permanent magnet synchronous motor; induced electromotive force; observer; position estima~

tion; parameter variation



