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Trajectory tracking control of
space manipulator considering joint clearance and gravity
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Abstract: Taking the on-orbit servicing high precision manipulation task as background, we investigate the coupling
effect of joint clearance and gravity on the accuracy of trajectory tracking for space manipulator, and design the clearance
compensation controller. By analyzing the motion characteristics about mechanism with joint clearance under different
gravity environments, we build approximate clearance equivalent models for ground alignment as well as for space applica-
tions, on the basis of Kelvin-Voigt linear spring damping assumption. Taking a two degree-of-freedom (DOF) manipulator
as an example, we use Newton—Euler method to derive the dynamic model of space manipulator with joint clearance in the
gravity and gravity release conditions, and isolate the clearance compensation. Through the simulation studies of trajectory
tracking control, the differences between the dynamic behaviors of space manipulator in different gravity environments are

explored and the effectiveness of the clearance compensation controller is demonstrated.
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