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Robust adaptive motion/force control for manipulators
using backstepping
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Abstract: The motion/force control of the constrained manipulator was discussed. A robust adaptive control strategy based on
backstepping method was proposed for designing a globally stable motion/force tracking controller, a reduced dynamic model
was obtained according to the nonlinear translation, a motor model was considered to make the controller more suitable for
practical requirements, and the controller was divided into two parts including a dynamic controller and a motor controller,
which makes the design easy. Self-adaption technique was used for compensating the dynamic modeling uncertainties and dis-
turbances, and robust control was adopted to achieve the robustness of the motor parameter uncertainties. The simulation re-
sults of two degrees of freedom manipulator show prompt and accurate response of the controller to the reference signal, sug-
gesting that the designed controller is valid.
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Fig.1 Two-link constrained manipulator
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