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Low-noise Propulsion Motor Drive System Based on Hall-effect Position Sensors
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Abstract The permanent magnet synchronous motor with high-efficiency and high-power density is widely
used in the electric propulsion system of underwater vehicles, and the rotor position sensor is required to achieve its
high performance control. The adoption of Hall-effect position sensor can save the volume, but the low-resolution
position signal cannot meet the high-performance control needs of the motor. In this paper, the real-time rotor
position is estimated by linear interpolation method based on Hall position signals and average speed, and used in the
vector control of permanent magnetic synchronous motor. Aiming at the sudden change of the estimated position at
the correction point caused by Hall signal deviation, by improving the smooth position estimation value of the
average speed calculation and position correction method, the current distortion caused by the sudden change of the
estimated position is suppressed, and the low-noise operation of the permanent magnet synchronous motor for
propulsion of the underwater vehicles is realized. The experimental results verify the feasibility and effectiveness of
this method.
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low noise
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Fig. 1 Drive system of PMSM
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Fig. 2 Signals of Hall-effect sensor
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Fig. 3 Position estimation and correction
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Fig. 4 Estimation errors produced by biased Hall signals
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Fig. 5 Experimental platform of motor drive system
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Fig. 6 Estimated and measured positions during motor
start
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Fig. 7 Estimated and measured positions during motor
switching direction
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Fig. 8 Estimated position jump caused by Hall signal
deviation
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Fig. 9 Current waveform with three Hall-effect sensors
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Fig. 10 Current waveform with single Hall-effect sensor
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