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Abstract: A new desfgn \doncept of space robotic system was proposed,

a trajectory tracking
control approach. iketyaditional manipulator arms, the space robot empleys ¥r¢¢ ball joints as manipulator
link connection up’ of control moment gyroscopes (CMGs) , serving torque actuators, was mounted
on each lin the base. The modified Rodrigues parameters ( Owere employed to describe the atti-
tude of the base and the links, and the equations of motion rived by using Kane’ s equations. To ac-

law was designed using the inverse dynamics method steering law with null motion was adopted for each

complish trajectory tracking control of both the base Eosit itude and the end effector position, a control

group of CMGs to achieve simultaneous desire &butput and singularity configuration avoidance. The sim-
ulation results based on a two-joint space r tem with pyramid-configuration CMGs demonstrate the effec-
tiveness of the proposed control law a ring law, as well as the ball joint advantage in increasing the de-

trol moment gyro; ball joint; trajectory tracking control; Kane’s equation

grees of freedom of the end v decreasmg the system dynamical coupling.
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