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Modeling and Simulation of Space Robot with Unilateral Contact
Based on Complementary Problem
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Abstract Traditionally, the contact between the end-effector and the target is modeled as a parallel spring-damp
model, which requires a time-consumed tuning of values of stiffness and damping factor and an extra force sensor
fixed on the end-effector. The above drawbacks inspire the application of complementary problem to uniformly
describe the unilateral contact for space robot. A dynamical equation of the space robot with unilateral contact is
derived, and a numerical method is developed utilizing the Lemke algorithm. By numerical calculation of a planar
3 degree-of-freedom (DOF) manipulator fastened on a 3 DOF floating base, the effectiveness of the dynamical

model is verified.
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Fig. 1 Configurations of space robot executing contact missions
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Fig. 2 Transitions of unilateral contact interaction
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Fig. 3 Configurations of a robotic demo
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Fig. 4 Control forces and torque of the satellite base
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