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Adaptive Friction Compensation Control for Robot Based on Dual-observer

ZENG Peijiang, LIU Xia®
(School of Electrical Engineering and Electronic Information, Xihua University, Chengdu 610039 China)

Abstract: For the influence of joint friction in robotic system, a dual-observer adaptive backstepping
control scheme based on terminal sliding mode observer and friction state observer was proposed in this pa-
per. Firstly, in order to avoid the influence of noise caused by velocity measurement, a terminal sliding
mode observer was designed to estimate the velocity of the robot. Then, considering that friction could not
be obtained directly, a continuous LuGre friction model was used to design the friction state observer and
the adaptive law of friction parameters to get an estimation of the friction. Finally, a backstepping control-
ler was designed based on the estimation value of the friction, so that the robot can effectively track the de-
sired position trajectory under the influence of joint friction. The stability of the closed-loop system and the
convergence of position error for the robot were proved with Lyapunov function. The effectiveness of the

proposed control scheme was verified with MATLAB simulations. The results showed that the proposed
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control method can effectively suppress the influence of friction on the position tracking of the robot and

improve the position tracking accuracy of the system.

Keywords: robot; friction compensation; terminal sliding mode observer; friction state observer;

adaptive law; backstepping control; position tracking; trajectory tracking
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