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Abstract

Abstract: A fuzzy super-twisting second order sliding mode control method is proposed for the
uncertainties of the model error and external disturbance on the trajectory tracking accuracy of robotic
manipulator. Based on the dynamic model of the robotic, a new non-singular terminal sliding mode
manifold is designed, and an improved super-twisting algorithm is used to design the second order sliding
mode controller. In order to solve the problem that the matching disturbance can only be compensated
under the condition of the known disturbance boundary in the sliding mode control, the fuzzy logic
algorithm is used to carryout the online compensation for uncertainty of the system. The stability of the
closed-loop control system is guaranteed by Lyapunov theory. The simulation and experiment results
show that the proposed controller can track the trajectory accurately under the uncertainty of the robotic
and can effectively suppress the chattering phenomenon of the system.
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Abstract: A fuzzy super-twisting second order sliding mode control method is proposed for the
uncertainties of the model error and external disturbance on the trajectory tracking accuracy of robotic
manipulator. Based on the dynamic model of the robotic, a new non-singular terminal sliding mode
manifold is designed, and an improved super-twisting algorithm is used to design the second order
sliding mode controller. In order to solve the problem that the matching disturbance can only be
compensated under the condition of the known disturbance boundary in the sliding mode control, the
fuzzy logic algorithm is used to carryout the online compensation for uncertainty of the system. The
stability of the closed-loop control system is guaranteed by Lyapunov theory. The simulation and
experiment results show that the proposed controller can track the trajectory accurately under the
uncertainty of the robotic and can effectively suppress the chattering phenomenon of the system.
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