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Initial Pole Position Estimation of a Magnetic Pole Sensorless
Permanent Magnet Synchronous Motor
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ABSTRACT

This paper describes an initial pole position
estimation method of a magnetic pole sensorless
permanent magnet synchronous motor(PMSM)
with an incremental encoder. The accurate initial
pole position is estimated by using an efficient
numerical method of Secant Method, which finds
either of two zero torque/force positions and
then the correct d-axis. It can be simply
applicable to both rotary and linear PMSM
because it only requires the tuned current
controller and the relative position information.
The experimental results show the validity of
the proposed method with respect to highly
accurate pole position estimation under the
moderate moving distance and convergence time.
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Fig. 1 Initial pole position in the synchronous reference frame
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Fig. 2 Thrust force with respect to the angle of initial pole
position
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Fig. 3 Flow chart of the initial pole position estimation
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Table 1 Specifications of a rotary PMSM
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Table 4 Estimation accuracy of a rotary PMSM
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Fig. 4 Estimation waveform of a rotary PMSM (upper:
estimation error angle[20°/div], lower: moving
distance[10°/div])
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Table 3 Estimation properties of a rotary PMSM

27145 | R | FAANL | WY
438° -1.8° 2.0[s] 0.9°
33.8° -0.6° 1.8[s] -14.2°
63.2° -2.6° 1.7[s] -64°
95.0° -1.1° 39(s] -14.4°
120.0° 0.3° 2.5[s] -4.7°
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-34.2° -1.6° 2.2[s] -2.8°
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~1286° -0.6° 3.7[s] 46.7°
-148.8° -0.9° 1.8[s] -14.3°
-170.4° ~-0.8° 1.2[s] ~2.6°
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Fig. 5 Estimation waveforms of a linear PMSM {(upper:
estimation error angle{20°/div], lower: moving
distance{10°/div])
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Table 5 Estimation properties of a linear PMSM

Z714% | FH3} | FAHAAL | AgEY
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