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Speed Control of PM motor Using Method of Combining Low-Resolution Encoder with Estimation Position Error compensation
Ryuji Yasumoto , Seiji Kondo, (Nagaoka University of Technology)

This paper describes a speed control of PM motor using method of combining low-resolution encoder whose resolution is 120
electrical degree and compensation speed which is made up of estimation rotor position error. The proposed method can drive
steadier that driving method using only low-resolution encoder at low speed area. Estimation rotor position error is calculated
from voltage command, current, estimation rotor speed and motor parameter. But parameter mismatch between controller and
motor has an effect on speed control. And so, this method applies high pass filter on compensation speed. By doing this
component of parameter mismatch will have hardly any influence on performance of the speed control.
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Fig.1. Definition of coordinates and relationship of pole position.
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Fig.2. Control block diagram.
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Fig.6. Position estimate.
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Experimental system.
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Table 1. Parameters and rated of test motor.
Field flux linkage: 0.306 [Wh]
Armature resistance: R 14.8 [Q]
d-axis inductance: Ly 0.248 [H]
g-axis inductance: L 0.485 [H]
Moment of inertia 0.00414 [kgm?]
Rated power 100 [W]
Rated voltage 200 [V]
Rated current 0.7 [A]
Rated speed 1500 [rpm]
Number of poles 4 [pole]
Rated load torque 0.524 [Nm]
Salient pole ratio: Ly/Ly 1.98
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Fig.9. Compensation speed without HPF and with HPF.
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