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Active collision avoidance maneuver strategy

for on-orbit spacecraft

YAO Dangnai, WANG Zhenguo
(College of Aerospace and Materials Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The active evasion strategy of spacecraft is discussed when the distance between spacecraft and target is relatively short. Firstly, the

relative dynamic model is analyzed. The relative motion can be decomposed into two submotions, viz. , the relative motion in the instantaneous

rotation of the line of sight (IRPL) and the rotation of this plane. Secondly, the optimum evasion direction of the spacecraft is proposed, through

the analysis of the relative motion in IRPL. Thirdly, the determination of this direction in the inertial space is discussed. Finally, the numerical

simulation is conducted with different maneuver accelerations and different detective distance of the spacecraft. The effectiveness of the active

evasion strategy is demonstrated with the simulation results.
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Fig.1 The elevation, azimuth and the LOS coordinate system
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Tab. 1 Inertial states of the satellite and debris

BN X Y Z
i (m)  6677690.119 67893.789  36863.319
FERE(m/s)  —89.375  6789.076  3686.167

R X Y VA
i (m)  6677690.119 13415.343  76082. 189
BERE(m/s)  —89.375  1341.474  7607.879
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Fig.3 The trajectories of satellite and debirs
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Tab.2 Miss-distances under different conditions ( unit:m)

10s 20s 30s
0.5m/s” 25.0026 99.9996 224.9762
1m/s’ 50.0021 199.9921 449.9392
1.5m/s’ 75.0013 299.9801 674.8798
2m/s’ 100. 0001 399.9614 899.7888
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