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Abstract

Friction force on robot systems is highly nonlinear and especially disturbs precise control of the robots at low speed.
This paper deals with the dynamic friction compensation problem of a well-known one-link benchmark robot system. We
consider the LuGre model because the model can successfully represent dynamic characteristics and various effects of
friction phenomenon. The proposed controller is constructed as two parts. An adaptive controller based on dual observers
is used to estimate and compensate the dynamic friction. In order to attenuate the friction estimation error and other
disturbances, PI observer is additionally designed. Through the computer simulations with the benchmark system, this
paper first examines the effects of nonlinear dynamic friction on the control performance of the benchmark robot system.
Next, it is shown that the control performance against the dynamic friction is improved by using the proposed controller.
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