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Orbit Design for Spacecraft Formation Flying in Eccentric Orbits

LUO Cheng GAO Da-yuan SHEN hui HU De-wen
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China
Abstract Based on the Kepler' s equation a new set of relative motion equations with elliptical reference orbits were derived. The
equations are expressed by orbit elements and can be used directly for formation flying orbit design. Several typical relative motions and
the precision of the equations were analyzed. Furthermore a linear formation and a perpendicular circles formation were suggested. The
effectiveness was verified by the simulation results.

Key words formation flying eccentric orbits orbit design

1-4
1
' Hill
Sabol ?
Hill ’
SAR
4-5
Zhang °
Zhang °
AN =0
1
S a e i o 0O 0, k Sk
* 2006 - 03 - 02
60225015

1973—



23

a, e, i w; 2 O ar=a e,=e+0e, i, =1+A01;, w,=w+Aw, Q,=0+A0;, 0,=10,+
Al
OXYZ 1
Ary, 3
[eos{2,cosuy, — sinfd; sinu,cosi; ]
Iy Esin()kcosuk + cos()ksinukcosikg
U sinu;sini, U
[ros{2cosu — sinfdsinucosi ]
- r%sinﬂcosu + costinucosi% 1
U sinusini
u uy
1
Fig.1 Orbit elements and the relative coordinate system
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Fig.2  Typical relative motions and their projections
The dashed denotes the actual relative motion and the solid denotes the motion resulting from formula 9
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Fig.5 Perpendicular circles formation
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