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An Initial Orbit Determination Method Using Space-based Angle Data

LIU Lei, XI Xiae-ning, CHEN Hai ping
(College of A erospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: A space-based orbit determination method using angle data is discussed in this atticle, which proposes the method of
Vector Projection by unifing several present methods. It is convenient to be extended for other data types, and to build the based
condition equations. M earwhile, the correlative issues are studied, such as evaluation of initial iteration values, elimination of uniform
solution and iteration acceleration. The numerical simulatons in the end show that the new method is effective and swift in achieving a
satisfying resulk.
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Tab.1 Oibi elements of target satellites and observation satellies
9, a(km) e i(°) o) Q%) M)
S1 7178137 0. 001 5 0 0 200. 039220
T1 10128 137 Q. 123419 50 250 Q 328. 475032
9, a(km) i°) QF) () ne) M%)
S2 7128. 139 98. 3766 174.7 0. 0221728 - 0.0221728 112
T2 7178. 255 81. 99689 213. 9376 0. 00014 - 0. 00138 162. 28636
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Tab.2 Results of orbit determination
Aa(km) Ae Ai(°) AQ(°) A©(°) AM (?)
™M 90. 882 0. 0067 0 3039 - 0.0351 - 0. 2293 0. 1952
PUVM 83. 769 0. 0062 0 2806 -0.0319 -0 2119 0. 1809
VPM 54. 248 0. 0040 0 1845 - 0.0206 - 0. 1405 0. 1204
VM , 3
3
Tab.3 Resuls of orbit detemination of different arcs and emors
(min) () Aa(km) Ai(°) AQ(°) AE ATl AN °)
5 15. 0362 - 0.0390 - 00226 - 0.0007 0. 0017 0.0001
10 10 - 12.2573 0 0718 - 00881 0. 0010 - 0. 0010 - 01621
10 25 22. 3873 - 0. 1049 0. 0982 0. 0009 0. 0022 0. 1985
15 10 - 24. 2068 0 1372 - 01196 - 0.0015 - 0. 0021 — 0. 2460
15 25 - 63620 — 0.2453 0. 3414 0. 0038 - 0. 0039 0. 6266
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