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Speed and Position Estimation of IPMSM using State Observer
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Abstract - This paper is proposed to position
and speed control of interior permanent magnet
synchronous motor(JPMSM) drive without
mechanical sensor. A minimum order state
observer is used for the mechanical state
estimation of the motor. The observer was
developed based on nonlinear model of IPMSM,
that employs a d-g rotating reference frame
attached to the rotor. A minimum order state
observer is implemented to compute the speed
and position feedback signal. The validity of
the proposed sensorless scheme is confirmed by
various response characteristics.
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Fig. 1 Equivalent circuit of IPMSM
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Fig. 4 Response characteristics with change
of step command speed
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Fig. 5 Response characteristics
with quadrant drive
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Fig. 6 Response with step variation of
load torque
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Fig. 7 Response characteristics of position
control(3#[rad] > -3n(rad])
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