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Position feedback dynamic surface control for
flexible-joint robots with actuator saturation

GUO Yi, LIU Jinkun
(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract ; The research explored the compensation of flexible-joint robot’s actuator saturation using a dynamic sur-
face controller for tracking control of link position. Under the design of a general dynamic surface control, an ob-
server was designed to aid in the estimation of unknown velocity states. Radical basis function ( RBF) neural net-
work was used to examine saturation nonlinearity and “minimal learning parameter” technique for the reduction of
computational burden. Based on the Lyapunov stability analysis, it was shown that the conirol strategy could guar-
antee the semi-global stability of the closed-loop system and arbitrarily small tracking error by adjusting the control-
ler parameters. The simulation results indicated that the proposed control system may overcome the external disturb-
ances, compensate for the existing actuator saturation of systems effectively, and realize more accurate tracking con-
trol for flexible-joint robots. The proposal eliminates the problem of “explosion of complexity” existing in traditional
backstepping approaches and simplifies controller design procedures plainly.
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Fig.2 Flexible-joint robot system
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