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Non-Uniform Constraints Processing for Multi-Node Flexible Lander

CHAI Jingxuan', WU Xinyu’, GONG Youmin®, MEI Jie’, MA Guangfu’

(1. Institute of Space Science and Applied Technology, Harbin Institute of Technology (Shenzhen) , Shenzhen 518055;

2. School of Mechanical Engineering and Automation, Harbin Institute of Technology (Shenzhen) , Shenzhen 518055)

Abstract: To address the issue of non-uniform constraints in the cooperative descent trajectory planning of the novel multi-

node flexible lander, a distributed optimization method based on control barrier functions is proposed. This method requires only

relative distance information between nodes to solve the conflict-free descent trajectories for each node. The effectiveness of the

proposed method is demonstrated through simulations of two typical scenarios of cooperative descent of the multi-node flexible

lander. This approach offers a new perspective for addressing the non-uniform constraints problem of the multi-node flexible lander.

Keywords: multi-node flexible lander; non-uniform constraints; asteroid soft landing; control barrier function; distributed

optimization

Highlights:

e The landing advantages of multi-node flexible lander were analyzed through its structure .
e The non-uniform constraints problem of multi-node flexible lander was defined and its modeling method was given.

e Based on the control barrier function, a method to solve the non-uniform constraints problem of multi-node flexible lander was

proposed.
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