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Research on game strategy of spacecraft chase and escape
based on adaptive augmented random search

JIAO Jie'?, GOU Yongjie’, WU Wenbo'*, PAN Binfeng'**

1.School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China;
2.National Key Laboratory of Aerospace Flight Dynamics, Xi’an 710072, China;
3.Shanghai Aerospace Systems Engineering Institute , Shanghai 201108, China

Abstract: To solve the problem of the survival differential policy interception between a spacecraft and a non-coop-
erative target pursuit game, the pursuit game policy is studied based on reinforcement learning, and the adaptive-
augmented random search algorithm is proposed. Firstly, to solve the sparse reward problem of sequential decision
making, an exploration method based on the spatial perturbation of parameters of the policy is designed, thus accel-
erating its convergence speed. Secondly, to avoid the possibility of falling into local optimum prematurely, a novelty
degree function is designed to guide the policy update, enhancing the efficiency of data utilization. Finally, the ef-
fectiveness and advancement of the exploration method are verified with numerical simulations and compared with
those of the augmented random search algorithm, the proximal policy optimization algorithm and the deep determin-

istic policy gradient algorithm.
Keywords: non-cooperative target; pursuit game; differential game theory; reinforcement learning; sparse reward
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