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Abstract: The problem of spacecraft pursuit-evasion with impulse maneuvers in the high-order gravity model of
the Earth is investigated. The spacecraft pursuit-evasion problem is formulated as a two-player game, where the
performance index functions are designed based on the distance and fuel consumption between the players, and an
admissible control set is constructed based on the magnitude and direction of the impulse maneuvers. Moreover, to
ensure the efficiency of finding Nash equilibrium solutions, the action-reaction search (ARS) algorithm is introduced,
and a data pruning method is designed to optimize the search space. Ultimately, fast solving is achieved with the control
strategy based on the computational game. The simulation results demonstrate that the proposed approach can
effectively solve the challenging problem of spacecraft pursuit-evasion with impulse maneuvers. Especially, compared
with traditional methods, this method can simultaneously meet the requirements of miss distance accuracy and fuel
consumption, and has certain feasibility and validity.
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Tab.1 Initial six parameters of the spacecrafts in the

rendezvous scenario

KA | a/km e i/C) | w/C) /)| )

P 100 10 0.2 30 0 10 88

E 100 90 0.2 30 0 10 90
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Tab.3 Simulation results of the spacecraft in the pursuit-
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