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Abstract: A linear quadratic differential game control method based on pursuit-evasion game
theory is proposed for a chasing spacecraft approaching a non-cooperative target. Firstly, based on
the analysis of approaching non-cooperative target, the relative orbit control problem is formulated
into a two-player pursuit-evasion game. According to the control requirements of optimal con-
sumption and high-accuracy approaching, the quadratic performance index function is designed.
Secondly, combining the linearized relative motion model between chasing spacecraft and non-co-
operative target, a linear quadratic pursuit-evasion game model is established. Then, the HJ equa-
tion is transformed into algebra Riccati equations which can be solved by Lyapunov iterations to
get the Nash equilibrium strategy. Finally, the simulation results show that the linear quadratic
pursuit-evasion control can achieve orbital proximity even if the non-cooperative target maneuvers.
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