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Abstract

This paper presents the orbital control for positioning micro synthetic aperture radar (SAR) satellites for all-weather
monitoring around the Korean Peninsula. In Small SAR technology experimental project (S-STEP) developed in Korea,
multiple satellites are placed at equal intervals in multiple orbital planes to secure an average revisit period for the region
around the Korean Peninsula. Satellites entering the same orbital plane use ion thrusters to control their orbits and the
separation velocity from the launch vehicle to distribute them evenly across the orbit. For an orbital that places the
satellites equally spaced in the same orbital plane, the shape of the satellite constellation is formed by adjusting the
difference in drift rates between the satellites. This paper presents, different types of satellite constellations, and the
results of satellite constellation placement according to launch strategies are presented. In addition, a method and
limitations in shortening the duration of orbital deployment are presented.
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Table 7 Numerical Results (Case #1)
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Table 8 Numerical Results (Reduce LEOP duration)
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Table 10 Desired Relative Argument of Latitude with
respect to the Reference Satellite and Ejection
Angle with respect to the Launch Vehicle
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AE A GR Z1E 939 O =28
E4 AR DT den) A A= 912 dew)

SAT#1 0 -180
SAT#2 180 135
SAT#3 44.4 -135
SAT#4 224.4 90

SAT#5 64.6 -90

SAT#6 244.6 45



2% SAR 1429 MAE 9% AE Ao] B4 15

SAT#7 81.8 -45 of dste Aem Ay e s AASAY. A& W

SAT#8 261.8 0 (Reference) g A H 571 A= 2 717R] 30 olviel =
F AU A= oldnt AXX A 7] s AFH
Ak

A E# ol A= Fig. 13% Table 113 #t}, <k

oA Ag 2 3 1 o] 914
1A & At vhvp = 1 el 8719 918 Table 12 Desired Relative Argument of Latitude with

of M=o tq Al 3 m/se] AVE ARgste] AV 1 respect to the Reference Satellite and Ejection
A& WEAZTE 71 el distel 7 de] wiA] Angle with respect to the Launch Vehicle
= SAT#12 case#lol Hl& 715& 91439 along- (Case#2(b))
track W& Gl H=lo] Zol BE f3 A= Ao A& WA tig 71E A4 i ER
£ o @ol #dsgen old wa FX& A% A= A A AE (deg) AU A% 17 (dew)
Aol Slg= F7sk At
SAT#1 31.0027 -90
. Relative AoL from SAT 8 SAT#2 211.0027 45
—SAT1 SAT#3 73.3985 -45
100 F |[——SAT2
|| SAT#4  253.3985 001E 94)
g 00 sarsl——
kA SAT 6 SAT#5 31.0027 90
= 0M——sar7
z ol :Ar” SAT#6 211.0027 -135
E SAT#7  73.3985 135
& 100
1o SAT#8 253.3985 180
72000 10 20 30 40 50 60 70 Fig. 14¢} Table 13 XA Al&Ed oA Aol
Elapsed time (day) Eo] v = ol = o = ox
Fig. 13 Relative Argument of Latitude after Ejection ok gk AR e A ALEE U"o S 7]EL 014‘ qeo
from Launch Vehicle (Case #2(a)) 25E ZH7RE St WA 7] wiZel ZeE 9% A
T Aloje "esA @drh FAE AT AE Ao
Table 11 Numerical Results (Case #2(a)) Zag Az oo ARd AV: FE AL AT S
NES Aol 3% (3)) =2 Ay xq Atk A HA HHO] Az AL 60Y ool av WA
1 pa A (m/s) 71k (Q) BT A el Ay & AREE) RS el d A
7h ks E AT
SAT#1 55 148 3.0233 58.04
SAT#2 52 115 2.4798 56.21 200 Relative AoL from SAT 4
SAT#3 45 109 22805  55.73 I —
SAT#4 33 77 1.6251  54.45 100} | —gar4 '
5 ——SAT5
SAT#5 33 77 1.6222 54.02 = s0¢ —gﬂﬁ e —
3 71—
SAT#6 20 41 0.8978  52.03 5 T
SAT#7 19 41 0.8761  51.78 el e
100 | !
SAT#8 Reference .| ‘ —
A o] 471 29 wWAlsle] Bl #HlE= o] 87]9 _2000 16 20 35 40 56 60 70

Elapsed time (day)
Fig. 14 Relative Argument of Latitude after Ejection
= from Launch Vehicle (Case #2(b))

f

AE MAEE A, 7 A BARA Y Y A
A WA IAR AR H]Yg vE AA8E Ve

ARt T BAF Alolell= 209 9] AR Apol7t
o, 7z A9 & WL Table 123 Zrh
SATH#15-E] SAT#471A] st TAAZ AlZe JY
s UuA g5 20¢ Hel v AR A=

e

i



o]l-)

oX
o
to
ol
ofo

16 FdH-&A 91
Table 13 Numerical Results (Case #2(b))
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