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Optimal control of under-actuated redundant space-robot system
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Abstract: The underactuated control is an important aspect of the fault tolerance technology in space field. In this paper
the optimal motion planning and control method are studied for the underactuated redundant space robot system with passive
Jjoints equipped with lockers. The optimizing ability and control method for such a system are analyzed on the basis of dynamic
equations. A coupling index between the actuated and passive joints is introduced and an optimizing control algorithm is pro-
posed, which is called the virtual model lead control method (VMLCM). By this method, a fully actuated manipulator that
structurally is equivalent to the underactuated one is used as the virtual model to plan the motion, and the underactuated manipu-
lator approximates the planned trajectory in the space of joint. Therefore, the algorithm can drive the manipulator to track a de-
sired trace and improve the tracking accuracy. A three DOFs planar robot with passive end joint is used for simulation, and the

simulation results justify the proposed algorithm.
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1 5|5 (Introduction)
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(Dynamic equations of under-actuated space

robot system)
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4 3% ER R ¥2 #) ( Tracking trace control)
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5 TEEMEEH(Variable structure control)
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6 ARAY{AHE (Simulation)
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6.1 #EhXIRYALE =B fF ’ (Simulation of pas-
sive joints position control)
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Fig. 1 Position control of the passive joints without optimizing
&
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Fig. 2 Position control of the passive joints with optimizing
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6.2 EZEYFIEFEHIHE(Tracking trace simulation)
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Fig. 3 Motion control of under actuated robot with tracking end trace

7 #5i2 (Conclusion)
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