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Abstract: The coordinated fcontrol of a tethered space robot in its approaching ! ;e;s has always been a focus of re-
search. In order to compensate for the deficiency of traditional methods in p(e@é)on and fuel consumption, a new pose cou-
pling dynamic model is built in this paper which takes into consideration the\dlstrlbuted mass of the tether and the distributed
force acting on the tether based on the Hamilton principle. Secon I§ ‘Q)-adaptlve pseudospectral method is utilized to ob-
tain the minimum-fuel trajectory and the corresponding |dea\{|pﬁt inally, a PD controller is employed to ensure that the
practical state can track the designed trajectory. Thus, %ai \l[ﬂggrated closed-loop pose control of the tethered space robot is
achieved. The simulation results show that in the se f e)ustmg 0. 1 m initial length deviation and 5° initial angular devia-
tion, the closed-loop controller designed in thl c n realize the effective control of the system state. Furthermore,
compared with the massless rod model t ed pose coupling model can significantly improve the control precision of
the system. Compared with the separa}é\boptfol of position and attitude, the integrated control can not only avoid large atti-

4
tude disturbance torque, but also reduce fuel consumption considerably.

Key words: space tethers; integrated pose control; optimal control; Hamilton principle; hp-adaptive pseudospectral meth-

od; PD controller
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