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Satellite Status Crucial Time (UTC)  a/km e i/° w/®  2/° M/°
Initial Orbit 2022-06-01 02:00:00  42165.9 0.00029 0.1506 357.2 82.0 276.5

Start of East-west Maneuver — 2022-06-01 07:10:06  42167.9 0.00036 0.1516 356.6 81.8 355.1
End of East-west Maneuver 2022-06-01 07:30:06  42163.9 0.00027 0.1517 358.0 81.8 358.7
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Fig.3 Semi-major axis and inclination series including the

east-west maneuver
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Table 2 Error RMS statistics of the short-arc orbit determination and orbit prediction with simulation

data
Initial Value Method Initial Value of Semi- OD (Orbit Determination) and RMS/m
of Semi-major Axis major Axis/km OP (Orbit Prediction) R T N
OD 9174.49 739.93 1051.86
Nominal Value 42165.76
OoP 9337.71 478.84  861.93
OD 1784.15 183.03 T714.18
Optimized Value 42151.00
OoP 2069.15 157.46 1563.06
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Fig.6 The short-arc orbit determination and orbit prediction accuracy with two adopted semi-major axes for simulation data
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Table 3 Error RMS statistics of the short-arc orbit determination and orbit prediction with real data

A Initial Value Method Initial Value of OD and RMS/m
rc 0s
of Semi-major Axis Semi-major Axis/km OoP R T N P
OD 4209.97 1659.86 2109.23 4992.78
1 Nominal Value 42165.76
OP 4928.94 245.87 1317.85 5108.00
UTC 2019-01-07
OD 766.24 1292.11 1649.12 2230.76
11:00—11:30 Optimized Value 42155.96
OP 110.64 299.19 854.21 911.83
) OD 2329.14 1136.21 1595.55 3043.30
2 Nominal Value 42165.76
OP 3139.50 130.47  433.28 3171.94
UTC 2019-01-08
OD 1541.17 859.99 1253.22 2164.56
11:00—11:30 Optimized Value 42158.16
OP 673.81  340.99 174.22 775.01
OD 3412.46 1665.42 574.69 3840.41
3 Nominal Value 42165.76
(0 4241.84 535.08 631.52 4321.84
UTC 2019-01-09
OD 884.48 1336.88 411.74 1655.01
11:00-—11:30 Optimized Value 42157.36
OP 128.72 216.83 1024.19 1054.79
OD 2586.90 1057.04 1198.46 3040.67
4 Nominal Value 42165.76
OP 3415.97 2040.27 2045.97 4474.10
UTC 2019-01-10
OD 1484.14 1356.74 1566.29 2548.86
11:00—11:30 Optimized Value 42157.76
OP 599.35 2371.95 2426.58 3445.82
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Rapid Orbit Recovery of the GEO Targets Based on CEI
Measurement

HUANG Jun-jia DU Lan  LIU Ze-jun  ZHANG Zhong-kai ZHOU Pei-yuan LIU Long-di
(College of Geospatial Information, Information Engineering University, Zhengzhou 450001)

Asstract Connected Element Interferometry (CEI) has been used for space surveillance as an all-
day, all-weather passive tracking technique. Geostationary Earth Orbit (GEO) satellite requires frequent
maneuver planning to maintain its subsatellite position or accomplish other tasks, which makes rapid orbit
recovery extremely important for surveillance and early warning whenever a maneuver ends. This paper is
to investigate CEIl-based GEO short-arc orbit determination. Firstly, rank-deficiency in the conventional
orbit determination algorithm is demonstrated and a priori orbit constraint is given to strengthen the
positive definiteness of normal matrix. Then an adaptive optimization method to solve for the initial value
of semi-major axis is proposed. Finally, two short-arc orbit determination and prediction experiments
are carried out using both the simulated and measured CEI data of Asia-Pacific STAR 7 (APSTAR 7)
satellite. The results show that an accuracy of 4 km is achievable for 30-min short-arc orbit determination
and 10-min orbit prediction by using the proposed algorithm, which can meet the demands of rapid orbit
recovery for non-cooperative GEO targets after maneuvers.

Key words GEO (Geostationary Earth Orbit) satellites, non-cooperative objectives, CEI (Connected
Element Interferometry), rapid orbit recovery
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