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ABSTRACT

Increase of space debris makes low earth orbit(LEO) environment more complex day by

day and space situation Awareness(SSA) is becoming more important. As an essential part of
SSA, space object surveillance and tracking is studied by many countries including America
and Europe. And radar system forms the backbone of an space surveillance and tracking.
Currently, Korea operates many LEO satellites like KOMPSAT but does not have dedicated
radar systems which provide collision surveillance between satellite and space debris. Korea
Aerospace Research Institute(KARI) NARO space center operates launch-vehicle tracking radar
system in GOHEUNG and JEJU, respectively. In this paper, we describe developing operation

concept to track International Space Station(ISS)
Then, we describe ISS orbit determination

using NARO radar and results of tracking.
using radar tracking data. Lastly, orbit

determination result is compares with TLE for analyzing effectiveness of orbit determination.
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Table 3. European Space Tracking Radar

Table 4. Tracking Radar Major Specification

o= TIRA ESR CAMRA
L-Band
= gpa (1.33GHz) UHF S-Band
T | Ku-Band | (500MHz) | (3GHz)
(16.7GHz)
3 1.5MW(L)
x| =2d
= 13KWIKU) 1MW 700kW
_ 0.49°(L)
[=1] o o
=5 oosteky | 04 028
ot = 250KHz(L) B B
7 12.1GHz(Ku)
oLt Parabolic | Parabolic | Parabolic
= (34m) (32m) (25m)
49.7dBi(L) ) .
b =
OlE|L}O| & 73.20Bi(KU) 42 .5dBi 53.50Bi
1,000km 1,000km 600km
= X ’ ’
FR7A= (2cm) (2.5cm) (10cm)

golt] g MugdAd FeaATEs Jdst A
om ALH doly NFHR =2 IHE A
/A gstel e AFE AAsta A3
TIRA$} EISCAT Svalbard Radar, CAMRA®] 3
2 AYL Table 3 A3ttt

Gt o]y $FEA A 2 FHE E
ojltlE Hfata A FAN, IHFFFAT
AElst ‘gAY Y2SFAEHE d2S @A
Al A ] A A S ALFA B S HoltE

T ATl A7 Ax), e Utk B =
M dZs-FAE S FHH ot
& FAol A&7l sl H
1de MEd yWes Vst =
dEle] ¢-FEA4 4 $8& A
ARt FASFZAALES T4
= AT A 4
FHHolEE o] &3l HASF
de] A=E 2AY WEs Vs, A=
A3E TLES vlwste] A=2Ae a4
=3

ox N of X 2
> N

o

&, iy
o
o 8

ME ol X tlo 2 o o ol M K
rsﬂi

1
of
=L

. 2 =
21 FMSFTHAY £ 98 29y
e 2 FHAIY

Ela=s T 4
F ol eC-Band : 53 ~ 58 GHz
o Z[CH &8 250kW
EA7| e WAZE: 05 1, 4usec
e PRF: 300 ~ 3,000Hz
A7 o It b= 1 750MHz, 70MHz
OFEf L} o SEf 2 O|5: 4m, 43dBi
Moag | * ST URIZE60 A%
—T'—J_7_|(_5 -~ +85 )
AUdFHo|ty, LA ol dALHFR o7 HALA 9
ALAAE FH317] 8 15 AT 22
AL Holtrl 247 dXAEo] Yo FHARE

= HEALE] o]
e s E A FHsE Skin Tracking
A= gk Az dis EARA 9
& FAlshed
F43t= Beacon Tracking EEE +FEth 7+
2 HAY FHAYE  Skin Tracking
Beacon Tracking Aloll deolt ©HZA(RCS,
Radar Cross Section)©] 1m?¢l E& & TGO =
Z+ZF 300km&} 3,000km ©]Aolth 1& U=2E$F
A e} AFFHz0 HAAFH = F #Hold
ol x| oy JaE 74

—

]

o5)

5

w

]

S
a.

2]

=
2
>
ofy
2
of
ol
rlr
o oo
n ot
12

fol

ZTH4].
21.2 FHUA M
dolt e Hd dAAzE Hd=y B F9
T, ¢HUolS & Fal Ao #HeldE
3 FAstuA et FFEAe] Ikl A=W
= AFZHE °F 2,000km7HA & =4 o]t} &
A% U234 golre dHoly Fa5dq net
HAEA A7 A= 7] oo, FH ARGl 2
A tids Aok Atk 712AQ1 doly &
2o HAAEAAZE dEl™E 4 (1)F 2ol
yepd 5 Aok

o

| PGNo )
o =\ P ()L @

24| Pt deolt e AdEY, GE <HH U
o5, Ae AT I, o= #Heolg 9wAd
(Radar Cross Section, RCS)< YEATE 83

i



450 719 - Adid B T B

Table 5. Satellite RCS and Perigee Altitude
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Fig. 1. NARO Radar Maximum Tracking
Range Varying RCS
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Fig. 2. ISS Range Measurement
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Table 6. Tracking Radar Major Specification

Parameter Value
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Fig. 4. TLE vs Orbit Determination
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