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Fig. 1 The free-floating space robot system
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Fig. 6 Position errors of the manipulator end
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Fig. 7 Attitude errors of the manipulator end
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ADAPTIVE RBF BASED TERMINAL SLIDING MODE CONTROL
OF FREE-FLOATING SPACE ROBOTS"

Guo Shengpeng Li Dongxu Meng Yunhe’ Fan Caizhi
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract Continuous trajectory tracking control in task space of free-floating space robots was investigated. An
adaptive RBF based terminal sliding mode control method was proposed for a dynamics model with unknown non-
linear terms, parametric uncertainties and unbounded external disturbances. The proposed method combinesthe
properties of a nonlinear sliding manifold with that of a radial basis function, where the adaptive RBF network is
used to estimate the unknown parts of the system on line, such that rapid convergence of control errors in finite
time are guaranteed without the exact dynamics mode of the system. The adaptive updating laws were designed
according to Lyapunov approach, which make the closed-loop control system globally stable and eliminate chatte-
ring problems. A six-link free-floating space robot was employed to validate the proposed method. The simulation
results show that the adaptive RBF based terminal sliding mode control method provides high precision perform-

ances without the exact dynamics model. Meanwhile, the chattering problems were eliminated effectively.

Key words free-floating space robots, adaptive RBF network, terminal sliding mode
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