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Motion Analysis and Orbit Design of Formation Flying Satellites Based on Hill-Equation

ZHANG Yu-kun DAI Jin-hai  WANG Shi REN Xun
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract In this paper based on the Hill-equation the property of the flying-around orbit and the orbit design method of forma-
tion flying satellites are studied. The flying-around orbit is described in three respects the coordinate-plane projection the angle with
the coordinate-plane flying-around orbit elements. The orbit design of formation flying satellites is done in two steps first the basic sur-
rounding satellite then the other surrounding satellites. Numerical results show that this method is suitable for the preliminary design of

formation flying.
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Fig.3  Flying-around orbit elements
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Fig.4 The flow chart to determine the orbit elements of surrounding satellites
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Fig.6  The coordinate-plane projections of the flying-around orbit
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Tab.1 Parameters of all surrounding satellites
0 1 2 3 4
o ° 0 45 135 225 315
a km 7400. 000101 7400. 000203 7400. 000203 7400. 000203 7400. 000203
e 0. 000068 0. 000068 0. 000068 0. 000068 0. 000068
i ° 30. 007743 30. 005476 29. 994526 29. 994526 30. 005476
w ° 90. 000000 134. 975465 224. 975457 315. 024543 45. 024535
o e 100. 000000 100. 010947 100. 010953 99. 989047 99. 989053
f° 0. 000000 315. 009580 225. 009582 134. 990418 44. 990420
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