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ABSTRACT

This paper describes the orbital dynamics operation results for the launch and early
operations phase (LEOP) of KOMPSAT-3, which was successfully launched on May 18,
2012. At the initial phase, operational orbit determination was carried out using ground
tracking data and GPS navigation solution. And, both in-plane and out-of plane maneuvers
were executed in order to change the orbit from the injection orbit to the mission orbit. In
addition, the accuracy of precise orbit determination was indirectly evaluated by
overlapping method using GPS raw data of KOMPSAT-3 and international GNSS service
data from worldwide-distributed ground stations. Currently, KOMPSAT-3 is operated in
pre-defined mission orbit, and its various kinds of orbit data are generated and distributed

to support the normal mission operations.
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Table 2. Orbit Maneuver Resulis
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Table 3. Parameters used in POD

Categories Description
Geo-potential JGM3 (70x70)
Atmospheric Density Jacchia 1971

Third Body Attraction
Solar Radiation Pressure
Reference Coordinate
Ground Coordinate
Earth Orientation
Applied Options

Sun, Moon, 7 Planets
Box-wing model

True of Date (TOD)
ITRF2005

IERS Bulletin

Cycle slip removal

Tidal Effects (Solid/Ocean)
Elevation cut-off (20 deg.)
Tropospheric refraction
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Table 4. POD Difference (Monthly Average)

Date R(m) I(m) C(m) Range(m)
2012-07 0.4067 1.2956 0.2831 1.4084
2012-08 0.4100 1.1802 0.2786 1.3047
2012-09 0.4127 1.6558 0.3078 1.7554
2012-10 0.5657 2.0220 0.3433 2.1533
2012-11 0.4654 1.7664 0.3117 1.8724
2012-12 0.4643 1.9372 0.3620 2.0513
Average 0.4541 1.6429 0.3144 1.7576
(Note) R: Radial, I: In-track, C: Cross-track
9N AEEF ws} go] FUAEAYE ohF

&4 38 GPS 741719 Al HolH, IGS

4499 A=AE Agt] o FH

of Hlaj }ZJ'EHELQ-E Tee Fej o

I o 2 g o 1%

24 Azt
ig 102 20124 59 29Y ©
slo] YA ZAo R F=AF ¢
cgA=Agoz 248 A4 9
) zre] ApolE X743 53 A (ECEF, Earth
Centered Earth Fixed)olA X, Y, Z 7} W3ko=z
ekl Zlez, A eart 5vH LR
B el o Sl

Table 5% 2012'd 59 24UFE 59 29U7}HA]
OEAAEA 32 BEAEEY d =9
=274 e Ao]E RMS(Root Mean Square)=
UebH St Table 4014 sh¢ FEA=ZA H

ox iU Bl o My oX —[N' k]

©
©
ﬁ
e 3
10 2

Diff ¥ ()

Diff ¥ ()

Diff Z (m)

15 20 25
Time (hour)

. Difference between POD and OOD

Table 5. Daily Difference btw. POD and OOD

Date R(m) I(m) C(m) Range(m)
2012-05-24 0.3626 0.9764 0.2783 1.0781
2012-05-25 0.1507 1.9887 0.3279 2.0212
2012-05-26 0.3675 1.0599 0.1949 1.1387
2012-05-27 0.2199 3.0659 0.2875 3.0872
2012-05-28 0.5453 1.7973 0.1416 1.8835
2012-05-29 0.1308 1.1868 0.4784 1.2862

Average 0.2961 1.6792 0.2848 1.7492
(Note) R: Radial, I: In-track, C: Cross-track
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Fig. 11. Difference btw. OOD and GPS Data
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