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ABSTRACT

In this paper, a orbit determination process was carried out based on KARISMA(KARI
Collision Risk Management System) developed by KARI(Korea Aerospace Research
Institute) to verify the orbit determination performance of this system, in which radar
tracking data of a space debris was used. The real radar tracking data were obtained from
TIRA(Tracking & Imaging Radar) system operated by GSOC(German Space Operation
Center) for the KITSAT-3 finished satellite. And orbit determination error was
approximately 60m compared to that of the GSOC’s orbit determination result from the
same radar tracking data. However, those results were influenced due to the insufficient
information on the radar tracking data, such as error correction. To verify and confirm it,
the error analysis was demonstrated and first observation data arc which has huge
observation error was rejected. In this result, the orbit determination error was reduced
such as approximately 25m. Therefore, if there are some observation data information such
as error correction data, it is expected to improve the orbit determination accuracy.
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Table 1. Radar tracking data for KITSAT-3
Are Observation Time (UTCG) Observation
# Data #
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2 oo | TR, | w
oo | R | e
¢ | 2000007 | Mososomerser | 48

Table 2. TIRA location information

Categories Values
Latitude N 50.61657 deg
Longitude E 7.12961 deg
Altitude 340.325m
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Table 5. Initial orbit conditions of the
KARISMA orbit determination for
the GSOC radar tracking data

Categories Values
Table 4. Force model for orbit determination CoordFrame TEMEOfDate"
of KITSAT-3
Epoch 5 Oct 2010 00:00:00.000 UTCG
Categories Values X Position 1506.821274 km
Gravity Model JGM3 (30x30) Y Position -148.216440 km
Drag Model Jacchia 1971 Z Position 6920.021503 km
Drag Coefficient 2.2 X Velocity 4.674891511 km/s
Solar Radiational 15 Y Velocity -5.752904749 km/s
Pressure Coefficient i .
S/C Area 05 m? Z Velocity -1.148907995 km/s
Third Body Attraction Sun, Moon (DE421) |
1) True Equator Mean Equinox coordinate system evaluated at the requested time
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Table 6. Position difference summary report between GSOC OD(Orbit Determination) result
and KARISMA OD result for KITSAT-3 radar tracking data

Mean RMS RMS about Mean
_1 o L 1§ 2
—]—V;}le) RMS, = W];Rj) (RMS, = Tv];(Rf“))
Radial (m) 0.164 11.378 11.377
In-Track (m) -57.242 62.347 24.709
Cross—Track (m) 0.005 1.755 1.755
Range (m) 58.420 63.401 24.347
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Table 8. Position difference summary report between GSOC OD(Orbit Determination) result
and KARISMA OD result for KITSAT-3 radar tracking data

Mean RMS RMS about Mean

(= L NR) 1 & _ 1 E 2

u—]—\,]; ; (RMS, = ]—VJ;R,.) (RMS, = Z—VJ;(RJ-—M))
Radial (m) 0.002 10.632 10.632
In-Track (m) -4.843 22.293 21.761
Cross—Track (m) 0.001 1.477 1.477
Range (m) 23.669 24 .743 7.211
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