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Satellite formation design in
eccentric orbits on RAC coordinate system
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Abstract: In order to improve the precision of satellite formation in eccentric reference orbit, a satellite
formation design method in unperturbed eccentric reference orbit was presented. The relative motion
problem was discussed in RAC coordinate system. The relationship of orbital element differences and
deputy satellite coordinates in RAC was established using the sensitivity matrix in RAC, and an algo-
rithm of formation design in eccentric orbit was also deduced. By using the algorithm, three chief-dep-
uty formation flying orbits were designed, in-trace formation, cross-trace formation and follower for-
mation. Simulation result shows that the position error and velocity error of in-trace formation are
both zero, the cross-trace formation is proved to be impractical, and the position error of the same
trace formation is measured by millimeter, and velocity error is measured by mm/s. The precision of
the algorithm is very high and is able to satisfy the requirement of formation flying mission.
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