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Adaptive Friction Compensation for 2-DOF Tracking System
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Abstract In order to eliminate nonlinear effects of friction on 2—DOF tracking system and to improve its position—tracking accuracy, a

novel adaptive friction compensation algorithm is proposed. Based on nonlinear characteristics of friction, a LuGre dynamic friction model

is adopted to characterize friction in the 2-DOF tracking system. In this method, unknown parameters for the LuGre model are estimated

in the manner of off-line; friction state and the inconstant parameters are estimated by using nonlinear observers and self-adaptive law. A

Lyapunov—-like argument proves the asymptotic stability of the whole closed—loop system. Experimental results indicate that the proposed

method could effectively alleviate the influences of friction when the 2 -DOF tracking system works with a lower speed, and could

improve tracking accuracy for the 2-DOF tracking system accordingly.

Keywords target tracking; friction compensation; dual-observer structure; self-adaptive law; 2-DOF tracking system
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Fig. 1 Simplified model for tilting subsystem

while considering friction
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Table1 Parameter identification results for LuGre model
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Fig.2 Speed tracking based on PD controller (a) and
self-adaptive friction compensation (b)
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