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Optimal Control Strategy of Spacecraft Tangential Collision
Avoidance with Single Pulse

Cai Lifeng, Wu Lingjiu,Zhang Guoyun,Li Zhi,Li Bingbing,Sun Zhenjiang
Key Laboratory of Spacecraft Fault Diagnosis and Maintenance, Xi’ an Satellite Control Center,
Xi”an 710043, China

Abstract Aiming at the problem of optimal control strategy for spacecraft on orbit by using tangential mo-
nopulse jet to avoid space collision risk, a method is proposed. Firstly , a relative motion equation of the sat-
ellite with small eccentricity orbit after tangential control related to the original orbit is derived. Then, the
spatial proximity geometric relationship is analyzed. There are distance constraints both from the perpendicu-
lar direction and space proximity , under which the calculation method of the minimum control quantity cor-
responding to conirol time is developed and the funciion curves at different conirol time are drawn. Besides ,
the monotone function relationship between control quantity and control effect is proven, and the sensitivity
of the conirol time to the control effect is discussed. As long as the conirol time is obtained by integrating
multiple constraints such as station tracking , satellite conditions and fuel saving, the minimum tangential
control quantity and the control direction can be determined through the above control time and control func-
tion curve.
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