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Effects of gravity on the motion control of a space manipulator

Liu Fucai, Gao Juanjuan, Wang Yueling
{ Key Lab of Industrial Computer Contml Engineering of Hebei Province, Yanshan University, Qinhuangdao 066004 )
Abstract :

To investigate the effects of the vanation of gravity ilems of a space manipulator on its motion control during its
ground alignment under gravity environment and space applications under microgravity environment, a n-DOF free-
floating space manipulator system was taken as the control object, and a kinematic model was established through
analyzing its kinematic characteristics under the conditions of microgravity and gravity, respectively. Furthermore,
the dynamic equation of the n-DOF manipulator system was established by the Lagrangian approach. And a three
DOF free-floating space manipulator was studied by this paper simulation on ils dynamic characteristics and trajecio-
ry tracking during both ground alignment under gravity environment and space applications under microgravity envi-
ronment. The simulation results showed that the driving torque and the trajectory tracking accuracy of the n-DOF
manipulator were influenced by gravity lems.

Key words; space manipulator, grovnd alignment, space gpplications, gravity items, motion control



