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Two-level Game Based Multi-arm On-orbit
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Abstract A two-level game strategy is proposed for the on-orbit servicing spacecraft multi-arm path
planning and collision avoidance. The first-level game, i.e., end-effector game, is utilized to guarantee the
capturing path planning of multi-manipulator while the second-level game, i.e., elbow joint game, is used
to avoid self-collision during motion and govern a balanced distribution between multiple arms. The
kinematics for the multi-manipulator is established and the game model of multi-manipulator is formu-
lated on the basis of the game theory. Then the basic process of the proposed two-level game is given as
well as the algorithm for obtaining the Nash equilibrium to solve the proposed two-level game strategy.
Simultaneously, some simulation analyses are carried out under the scenario of multi-arm spacecraft

round-up a moving target case to demonstrate the effectiveness and practicality of the proposed method.

* HEARBFRLTE (62003115, 61973153) FFEIIT SR FRE ZRITRIE ( GXWD20201230155427003-
20200821170719001 ) F:[FI%¢H)

2022-08-28 W E A, 2022-09-19 YEIEE R
E-mail: 225061022@stu.hit.edu.cn. BFEH HFEHE, E-mail: yuechengfei@hit.edu.cn


https://doi.org/10.11728/cjss2022.06.yg32

B RS A TREMIEW LA EHRSALR B HRRIR

1231

Simulation results verify the performance of the proposed two-level game in high precision end-effector

planning and elbow joint collision avoidance in the capture process. The proposed method provides a

new solution for intelligent path planning and control deployed multi-arm on-orbit servicing spacecraft.
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