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Robust Adaptive Control Based on Interval Type-2 Fuzzy Friction Compensation
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Abstract Due to the nonlinearity and uncertainty of friction in uncertain mechanical systems, it is difficult to establish
an accurate friction model. The traditional compensation control method based on friction model is difficult to meet
the requirements of system performance. The adaptive interval Type-2 fuzzy logic system is proposed to model system
friction, then the robust adaptive controller is designed on the basis of the friction compensation method, which ensures the
output precision of the system and has strong adaptability to variational environment. Interval Type-2 fuzzy logic system
has stronger ability to deal with the uncertainty problem than the traditional Type-1 fuzzy logic system, so the adaptive
interval Type-2 fuzzy logic system is used to approximate friction. The adaptive law is derived and the boundedness of
the tracking error is proved based on the Lyapunov stability theory. The effectiveness and practicability of the friction
modeling method and control strategy are verified by simulations under different friction environments.
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