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Abstract

Designing satellite constellations providing partial coverage of certain regions becomes
more mmportant as small low-altitude satellites receives an increasing attention due to
its cost-effectiveness analysis. Generally, Walker’s method is a standard constellation
method for global coverage but not effective for partial coverage. The purpose of
this study is to design optimal constellation of satellites for effective observation
in Korean peuninsula regions. In this study, a new constellation design method is
presented for partial coverage, using direct control of satellites’ orbital elements. And
also, a ground repeating circular orbit is considered for each satellite’s orbit with
the Earth oblateness effect. As the results, at least four satellites are required to
observe the Korean peninsula regions effectively when minimum elevation angle is

assumed as 12 degrees. The results from new method are better than those from
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the best Walker method. The proposed algorithm will be useful to design satellite

constellation missions of Korea in future.
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® 3. 1% 500km tholA AAE s 352 gt A JATUd 94) 27 =8 4.
- A4 a(km) e i(deg) w(deg) 2 (deg) Moy (deg)
1 6879.799 0 56 0 89.694 359.848
2 - 6879.799 0 56 0 89.697 179.605
3 6879.739 0 56 0 267.831 89.872
4 6879.799 0 56 0 267.685 269.681
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4 498.748 53 32 396.058 37.026 359.031 393.605 37.175
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E 6. T 800km tlol A AAE e B5S 9w 449 A4RAN A4) 27 AL L.

A4 a {km) e i(deg) w (deg) Q (deg) My (deg)
1 7212.041 0 56 0 319.553 296.836
2 7212.041 0 o6 0 113.152 355.428
3 7212.041 0 56 0 117.102  171.711
4 7212.041 0 56 0 277.295 146.674
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