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Analytical Design of the Space Debris Collision Avoidance
Maneuver based on Relative Dynamics
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Abstract: Recently, many countries have attempted to protect their satellites from damage caused by space debris. To design these
collision avoidance maneuvers, optimal algorithms based on numerical simulations are widely used due to their practicality. However,
these algorithms often require a great expenditure of time in order to find solutions. Therefore, in this paper, a simple analytical
strategy is suggested to find the initial prediction required to find these numerical solutions for collision avoidance maneuvers by
using relative dynamics for the rendezvous and docking problems. For this analytical strategy, the simple dynamics on the CW
(Clohessy-Wiltshire) frame is adopted as an attempt to introduce an analytical solution.
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Fig. 2. Conceptual design of collision avoidance maneuver.
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Table 1. Simulation conditions of satellite orbit.

Epoch Time (UTCG) 20 Feb 2012 01:00:42.250
Coordinate System ICRF
Semi-Major Axis(km) 42166.627
Eccentricity 0.0001361
Inclination (deg) 0.05167
Argument of Perigee (deg) 241.392
RAAN (deg) 87.2488
Mean Anomaly 324.135
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Table 2. Simulation conditions of space debris orbit.

Epoch Time (UTCG) 20 Feb 2012 06:00:00.000
Coordinate System ICRF
Semi-Major Axis(km) 43040.185974
Eccentricity 0.02047418
Inclination (deg) 0.0525359
Argument of Perigee (deg) 286.432
RAAN (deg) 86.528
Mean Anomaly 354.847
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Fig. 7. Variation of relative motion before and after maneuver.
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