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Path Tracking Sliding Mode Control of Globule Plane System

LIANG Yan-yang, WANG Heng, ZHANG Hua, XIONG Li-ying, GUO Xue-mei
(School of Information Engineering, Southwest University of Science &Technology, Mianyang 621010, China)

Abstract: At first, the property of the globule plane control system is analyzed, and the path tracking control problem is
divided into sub problems of globule position control and plane angle control. Afterwards, a path tracking sliding mode
control algorithm is proposed for the globule position control based on dynamic model of the globule motion system and
basic principle of sliding mode control, asymptotical stability of the close-loop system is proved mathematically through
Lyapunov stability theory as well. The proposed sliding mode control algorithm eliminates the effect of time-varying
uncertain friction while the globule is rolling on the plane surface, and thus the path tracking precision is improved. Finally,
control performance of the proposed sliding mode control algorithm is validated by simulation experiment.
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