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Speed Sensing Control of Automotive Permanent Magnet Synchronous
Motor Based on Rotor Feedback Signal *

Zhan Huizhen” | Chen Zhengke
(School of Artificial Intelligence, Jiangxi University of Technology , Nanchang Jiangxi 330098, China)

Abstract: In the complex electromagnetic and mechanical vibration environment of automotive permanent magnet synchronous motors, the
traditional sensor signal analysis methods have difficulty in accurately obtaining the operating status of the rotor,which affects the accuracy
of speed control. Therefore,a speed sensing control method based on rotor feedback signals is proposed. A sine-cosine composite encoding
sensor is employed and the signal period is accurately analyzed through arctangent interpolation operation to obtain precise rotor feedback
signals. The methods of the fastest control comprehensive function,numerical integration, state estimation,and disturbance estimation are
used to estimate the system state and identify unknown disturbances in real time. The control quantity is calculated through a nonlinear
function to achieve real-time compensation for disturbances. By utilizing closed-loop feedback technology and combining the sliding mode
control method and the Lyapunov stability principle,the error feedback is optimized to form a closed-loop circuit,which can continuously
adjust the operating state according to the actual output. The experimental results show that the speed sensing control results of the pro-
posed method are in line with the actual requirements,with the relative error remaining below 0.7 rad/s and a fast response speed ,achie-
ving high-precision motor speed sensing control.

Key words : rotor feedback signal ;sine cosine composite coding sensor;automotive permanent magnet synchronous motor;extended state
observer;sliding mode control method
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