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Research on Friction and Disturbance Compensation of Permanent
Magnet Synchronous Servo System

LI Haodong', LI Changbing®
(1. School of Automation, Guangdong University of Technology, Guangzhou 510000, China;
2. GSK Information Technology Co., Guangzhou 510000, China)

Abstract: The control accuracy of servo system is easily affected by friction and other disturbances at low speed.
Through the analysis of the friction and disturbance in the ball screw platform, a disturbance compensation method
based on the LuGre friction model and the reduced-order extended state observer (RESO) is proposed. Through the
curve fitting and genetic algorithm to identify the parameters of the system’s LuGre friction model, the identified
friction model is used to achieve the compensation of the friction in the system. The RESO is used to achieve the
compensation of friction over-compensation or less-compensation and external lumped disturbances in the system. The
experimental results show that this method can not only improve the effect of friction compensation, but also suppress
the disturbance of the system, which effectively improves the tracking accuracy of the system.

Key words: permanent magnet synchronous motor ( PMSM ) ; friction compensation; LuGre model;

reduced-order extended state observer ( RESO)
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