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Sensorless Speed Control of IPMSM Using Unscented Kalman Filter
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ABSTRACT

In this paper, a design method of speed and position estimator based on unscented Kalman filter is proposed for the no sensor
control of IPMSM(Interior Permanent Magnet Synchronous Motor). The proposed method is simple more than the estimator designed
with rotation axis for current measurement. Also the proposed state estimator is designed including nonlinear terms of the estimator.
The controller which constructed using nonlinear back-stepping control method is operated speed and current control using the
estimated speed and currents information. Through simulation, the performance of the designed estimator is compared to the
estimator which is designed to synchronize d-q axis.
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Table 1. IPMSM parameter

Motor Rated Power 3-phase 1hp
Motor Rated Speed 1200 RPM

Pole Pair Number, P 2

Stator Resistance, R, 0.048 &

D-axis Inductance, L, 042 mH

Q-axis Inductance, Lq 1.2 mH

Moment of Inertia, I, 0.002 Kgm®
Friction coefficient, B, 0.02 Nm/rad/s
Magnetic Flux Constant, 1 0.04135 volt/rad/s
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Table 2. Gain of IPMSM driving
Back-Stepping Control System and measurement
Gain Noise
Qy (A% 1250
k, 1000
Q ( A?) 1250
Q22 (TadQ/SeCZ) 500
k, 1000
(9 (rad?) 5
Ry, (A% 0.04
k, 10
R, (4% 0.04
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