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A Study on Perturbation Effect and Orbit Determination of Communication Satellite
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ABSTRACT

This study concerns about the orbit prediction and orbit determination of Korean future
communication satellite, called “Moogunghwa”, which will be motioned in the geo-stationary
orbit. Perturbation effect on the satellite orbit due to nonspherical gravitation of the earth,
gravitation of the sun and moon, radiation of sun, drag of the atmosphere was investigated.
Cowell's method is used for orbit prediction. Orbit determination was performed by using
Extended Kalman Filter which is suitable for real-time orbit determination. The result shows
that the chacteristics of the satellite orbit has east-west and south-north drift. So the periodic
control time and control value in the view of the periodic of error can be provided. The
orbit determination demonstrated the effectiveness since the convergence performance on the
positon and velocity error, and state error standard deviation is reasonable.
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Table 1. Position of ground oberservation station
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Table 2. Information of the initial orbit
parameter to Satellite
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Table 3. Initial position and velocity of the
satellite with inertial coordinate

x Ly [z
A4 (km) -34677.490 | -23493.033 | 1.0 |
&% (km/sec)| 1.3484261 | -2.8214915 | 0.3
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Fig. 4-1 Satellite orbital motion (time-longitude)
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Fig. 4-2 Satellite orbital motion (time-latitude)
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