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Development Trends of Civil/Military Earth Observation Satellite
and Direction of Prospective Domestic Satellite Projects
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Agency for Defense Development

ABSTRACT

In this paper, the recent development trends of civil/military earth observation satellites of
space-advanced countries and South Korea are investigated and the current status and the
direction of prospective domestic satellite projects is described. The space-advanced countries
are the United States, Russia, France, Germany, Italy, Israel, China and Japan. Based on the
recent trends, the direction of prospective earth observation satellites is predicted. In general,
the term of ‘satellite development’ usually refers to a concept of satellites, ground stations and
launch vehicles consisting a satellite system, but in this paper the term focuses on the
development of satellites, not the satellite system.
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TEoE T 9 83}
= /\Hjﬂ‘: EA5H, o ‘/]'EW} TEo=E Est=
AHHE Zlestdth Fa 25 3NE ZARE HEL
2 949 A Y AR Ugstien, FAEA
%2 AKX = ND(Non-disclosure) 2 37|38} .
211 F MAZ9 ol/F XFELAN 0L Atz
2.1.1.1 o=

MEe A H7e $5 AYe FHE F7hEA

AA SFAE A4S FEST Yok ATHS A2
W3 98 BA R BPAsEe 25 gow, ¢
24 52 A 2 28 Fol ATk AR S$FA
58 28 94 b 958 WS woln vy 5
148 WERT TR

HEE Table 19} o] & AT L AR

SHEO, Electro - Optical), Z2H(IR, Infrared) 2 <&
47N 7# ©] B (SAR, Synthetic Aperture Radar) AllA]
E gAT A ES EFH o2 &8t U 1959
dol| Hx& AAgst Aul 7iA3Ad 2 Ao
BdS g53t= KH(Keyhole) Alg]29] AFHZ2
< MEstioen, A= 01m °ls L= &
A4 KH-11E74A] EAbE o] F3kal UATH4. =
gk 19881 d¢ll= Keyhole®] @S H35H7] $sto
SAR AlA7F &AE #Heoly A& 24 Lacrosse 1
S5 Ao R @A 557MR] LASIHP o, $&£0 2
Topaz 1~55& /N3l Fsta ATH5]. HZol=
Kestrel Eye 2M, SeeMe & Z4d g 49 « A+
wHE5q Aol A FHL
nl=e] Al FIzt X]"?l%-?‘]"é% Table 2%}
%Zo] DigitalGlobe AtellA 7H&3F WorldView Al 2=
Aoz, 20073 WorldView 1% TALS AlZHo

o of

Table 1. Recent military earth observation
satellite projects of United States
) Payload Wet Launch
Satelte (Resolution) mass date
Lacrosse 5 SAR
[4.5] (im) 16,000kg | 2005.04.30
TacSat-2 EO
4.5 (1m) 370kg 2006.12.16
TacSat-3 EO
[4.5] (4m) 400kg 2009.05.19
Topaz 1 2010.09.21
Topaz 2 SAR 2012.04.03
Topaz 3 (ND) (ND) 2013.12.06
Topaz 4 2016.02.10
Topaz 5 [4,5] 2018.01.12
KH-11 15 EO
4] (ND) 17,000kg | 2011.01.20
ORS-1 EO
4] (1m) 450kg 2011.06.30
KH-11 16 EO/IR
4] 0.1m) 19,600kg | 2013.08.28
Kestrel Eye 2M EO
4] (15m) 50kg 2017.08.14
SeeMe EO
4] (ND) 25kg 2018.12.03
KH-11 17 EO
4] (ND) (ND) 2019.01.19
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Table 2. Recent civil earth observation satellite
projects of United States

Table 3. Recent military earth observation
satellite projects of Russia

Satellite Payload Wet Launch Satellite Payload Wet Launch
(Resolution) |  mass date (Resolution) | mass date
EO 2007.06.07
. 2,500k 2007.09.18
WorldView-1,2,3 (0.5m) 2’800k8 2009.10.082 KOSMOS- 2008.11.14
[4,6] 05m) | Jeiog | 0140813 2427 2445 2450, 2009.04.29
(0.31m) ’ T 2462,2472,2480, EO 6.600k 2010.04.16
SkySat 12 £O 201311212 24952505 (0.3m) PO 2011.06.27
[4.7] (0.9m) 83ka | 140708 (Kc[)balt—]M) 2012.05.17
458 2014.05.06
SkySat 3 EO =
[4.7] (0.65m) 120kg 2016.06.22 2015.06.05
KOSMOS-
SkySat 4,5,6,7 EO .07.
g 120kg | 2016.09.16 2441,2486,2506 EO 7000~ | 2008.07.26
[4,7] (0.65m) 2013.06.07
. (Persona-1,2,3) (0.5m) 8,000kg
WorldView-4 EOQ/IR 5 600k 2016.11.13 (4] 2015.06.23
[4,6] 031m) | “°9 o
SkyS KOSMOS- SAR
ysat EO 2487 (Kondor) 1,100kg | 2013.06.27
8,9,10,11,12,13 120kg 2017.10.31 (1~3m)
4.7] (0.65m) (6,8]
: KOSMOS-
SkySat 14,15 EO EO 2015.02.27
[47] (0.65m) 120kg 2018.12.03 2503,2515 (1.1~1.35m) 4,000kg 2016.03.24
’ (Bars—M) [8]
Capella 1 ((?g:) 40kg 2018.12.03 KOSMOS- 2015.11.17
: 2510,2518,2541, EO (ND) 2017.05.25
SkySat EO 2546 (Tundra) (ND) 2019.09.26
120kg | 2020.06.13 .09.
16,17,18 [4,7] (0.57m) g [4] 2020.05.22
SkySat EO
19,2021 [4,7] (0.57m) 120kg | 2020.08.18 Table 4. Recent civil earth observation satellite
2020.08.31 projects of Russia
2021.01.24
) Payload Wet Launch
Capella[4?’3,4’5’6 ((? éri) 112kg | 2021.01.24 Satellte (Res)élution) mass date
’ 2021(Plan)
2021.05.15 2012.07.22
2017.07.14
2 4570 WASITE WorldView Aelzel $& | (0OMSN | FO gz | 208000
© 2 WorldView-Legion 1~6%, WorldView-Scout 1~ T ’ 201 8.12.27
63 E A M %OIEHZLQ. =3 -;]:LO]]L AT 2018.12.27
(Satellite constellation)S ©]F= 24T A4 Al
22 AT gz 94 SEE SkyboxA}ell Resurs-P 0 2812?322
A JNEEte] PlanetAtoll A &93ta v B3t 24 1234 (0.5m) 6,570kg 2016-03-13
g 4 SkySat AlE]=7F lom, Heoly fgom (4] ' 2021 (Plan)
+ Capella SpaceAlell A 3671 f]/‘é{r“’ =232 AL
st &Fstal Sl Capella Al2]27F ATH4,7]. o watslg o, HIZo= =71 ARAC Tundra
2.1.1.2 2 Ao} A4S MEste LABIATHE]. BFAols FFAE
2lAloE 1962 2 E KOSMOS Al#]= 9149 & KOSMOS Az 914 Mdd Aoz o gt
AFE A Zro g X F7A] <k 2,5007H4 A& EASH HAole] tEAQ Wt AFHESH S 2= Table
ATH5]. 2lA ok Table 33 o] 53 IS B 49 o] Kanopus-V Al g £} Resurs-P A2l 271 3

o2 Hdtel= HAF FH9 98¢ K
< 201597HA] ARSI oW, £& fjdo 2 FE A
THZ42 Persona ¥ Bars-M YA 7)dtsle]
AR o =g 20139 SAR 91491 Kondor €143

om, ¥ 944 Nel=

=
=5

2] A o}¢] RoskosmosAtell

4 &9 Teld E A8 Az 2% Ad Wy

7N A TH4].

Z uA Ag A= =7 9 =219
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2.1.1.3 =&A 2114 £
IFAE FHTI7E FolA 7]”“ e 2L 9 A28 FFAToE FAGFEY Y

E2IH FHFetgon, Ags &EeA $FEF  WolAy TP HE Sle $F MY FaFo|u.
Zosta ok =g ]Ef ZAjofol] ojo] Al W AAAQ AAMLoIY £HE EAHoE Fr|HTh
AR AFAAR Ak AFT m7tol™, 1980ddl= = ESA 2&Z7l2A Fdoz dH7s 2 a4l
9= ESA (European Space Agency)®] ©}&] 71e 55 ATt QATH2,3].

F 2AE MY F 83t 3|ARI ArianespaceAt %9 Table 77+ o] 2006d¢] OHB-SystemAkol]

£ AHstAT23].

ZRae 1995490 FH Hx2Y & ATHSAA
Helios IAE A3& o= ARSI, 1999 d el Helios
IBE WARSIHA Helios 1 AlE|Z2E nFF-E3t3 ot
I ¥ EO AlA#E olyel IR AlXE F7F @Al 81
B}t EA3 Helios I Alg]&2E WA T Helios 1
Aeglze =732, ojggol, ~F 59 =717 o
393, Helios 1T Alg]2E g, W7o, 23<l,
olggol, 54, I8l 59 =7t P d
Al Helios TAE 5Y2] SAR-Lupes} 43 53}
g Fo|t}. F o= Table 59} Z©| Helios 1IB ¥
S 2 (CSO(Composante Spatiale Optique) A2l
Ae MEsta glem, CSO 15+ 20184, 25+
2020130l HAFEIF on, 3= 2021 d 0] BEAL o F o]
TH4].

zeposo] EAR W AFHZ99S Table 63
#Zol 2011 20120l TALRE Pleiades IAZ 9} IB
7F e, Zgx =9 5 AlE CNES(Centre
National d’Etudes Spatiales)”} =%3ta St} =gk
T& Ao F  AirbusAtol Al Pleiades-Neo 3~63 %5
WSkl A4

Table 5. Recent military earth observation
satellite projects of France

Satellite Payload Wet Launch
(Resolution) mass date
Helios 1IB EQ/IR
4] (0.35m) 4,200kg | 2009.12.18
oot o 2018.12.19
CS0O-2 (0.35m)
3,655kg | 2020.12.29
S 02 2021(Plan)
(4] (ND)

Table 6. Recent civil earth observation satellite
projects of France

Satellite Payload Wet Launch
(Resolution) mass date

Pleiades EOQO/IR 2011.12.17
IA/IB [4] (0.5m) 0K | 12,1202
) 2021.04.29
P'e'gieg 6Ne° EO oo | 2021(Plan)
"l (0.3m) 9 | 2022(Pian)
2022(Plan)

A Aze 7 ATBEANY
SAR—Lupe 138 7H‘1”'01-9}°U% 53 7}
ARZEEA O - GAARE AR 4 Y5 9
Fol A ol zl AAHOR WD JT ATBE
Hebetr] flsf 5L 20021 de] =

Av & Ze2 Helios A 33 A
?a&é *o—:;— *Ji depstel EsiAr. =@ AR

2l SARah #14& 5&%F SAR
3 SAR H*é 2712 T 3low,
o

SAR AAZE EHA3H
Aol &

w9 WEX#?_ “J{ HLJJrZHH ©ZE Table 8
I o] ZYFF-+FH 74 DLR(Deutsches Zentrum
fir Luft und Raumfahrt)$} EADS Astriumzte] &
92t REAE Fal 20073 EALEE TerraSAR-X<}
201099 AFSE Tandem-X7F dow, 1A= %
FHBZo F8HI JTH5]

Table 7. Recent military earth observation
satellite projects of Germany

Satellite Payload Wet Launch
(Resolution) mass date
2006.12.19
SAR-Lupe- SAR 2007.07.02
12,345 (0.5m) 770kg 2007.11.01
[4,5] ' 2008.03.27
2008.07.22
SARah-1 SAR
4] (ND) 2,200kg 2021(Plan)
SARah-2,3 SAR
4] (ND) 1,800kg 2021(Plan)

Table 8. Recent civil earth observation satellite
projects of Germany

Satellite Payload Wet Launch
(Resolution) mass date
TerraSAR/ SAR 2007.06.15
1,330k
Tandem-X [5] (1m) 330ka 1 5010.06.21
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2.1.1.5 ol &t2fo}

ojgbgfol= 1988\ ol”Elol ¢-F=(ASI, Agenzia
Spaziale Italiana)< A3t 1960 d 78 F3lstd
FFEoF B2 F S 9 2F A FAFT
olgglol ¢FHE FAHOE FFEOF JMAAFE
Fystar glow, /3 AEAY/RHEATSAY/
7R EAY T2 FdsH IR FAE
2 Y 85 Aastar JTH23].

ol&eg|ol= Table 99k #°] 2007'd°] SAR 14<l
COSMO-SkyMed 155 TAtstia, 9/ A& A
TS A4S g AEst &d Folnh EJ
COSMO-SkyMed #-<¢ 9144 ]l CSG(COSMO-SkyMed
Second Generation) 135 A8 0™, 25+ 2021
doll AL o o] TH[4].

ojgrg]ote] RIZF AFHAZHPCEE Table 107
Zol 2019 HAFE PRISMA (Precursore Iperspe-
ttrale delle Missione Applicativa) $1/4¢] 9lom, o]
gejop $-FoollA £gsta gtk PRISMA 942
EA v&E A4, w2Ee] 4d 8 &R/, WS ¢4
L4 ¥4 % AA T 3 EUE"ES € F A
v 283 AAe Hazuy sideEts 2t g
AARJAN A Fepgnzt 2= Av4].
2.1.1.6 ol 2zt

ol

=
Y94 Qol= Brstn A7

Table 9. Recent military earth observation
satellite projects of Italy

Satelite Payload Wet Launch
(Resolution) mass date

COSMO- 2007.06.08
SkyMed- SAR 2007.12.09
12,34 (1m) 1.900k8 | 5008.10.25

(4] 2010.11.06

OPTSAT-3000 EO

(4] (0.5m) 368kg 2017.08.02
CSG-1,2 SAR 2019.12.18
[4] (ND) 2205K9 | 501 (Plan)

Table 10. Recent civil earth observation satellite
projects of ltaly

Satellite Payload Wet Launch
(Resolution) mass date
PRISMA EO
879k 2019.03.22
[4] (ND) %g 019.0

Table 11. Recent military earth observation
satellite projects of Israel

Sateliite Payload Wet Launch
(Resolution) | mass date
Ofeg-7 EO 300kg 2007.06.10
Ofeq-9 [5] (0.5m) 189kg 2010.06.22
Ofeqg-8 SAR
(TecSAR-1) 18] | (1im) | OS00ke | 20080121
Ofeg-10 SAR
(TecSAR-2) [4,5]|  (ND) 400kg | 2014.04.09
Ofeg-11 EO (ND) 2016.09.13
Ofeq-16 [4] (0.5m) 2020.07.06

Ho = sttt #4 Jdel 2l SAR &oke]
S AA 2 N 71€S BAsta glen, EO/IR
oM E AAME AHHARF, TENEs A=Y
AA Hi 7lesEe Bretal ATH23].

ojxgtde] Hx ¢ ATHZYAY Ofeq-12 1988
Hol| jerElon, Table 113 Zo] AA7tA T4
o2 1657HA BArE o] & Foltth 2008l &
#99 A= SAR gAA ] M FPES 6k’
o= e A WA SAR 2¥ A TecSARE 7/NH
stlom, 1t AT #&FS S5t ALHATL 8t
U, A% 5 FA BFogx Agsa S Aol
AL o3 ETH4,5].

2117 &=

F29 SEARL FEas Ao AnA T,
FAPFA WA, BEEAdE A4 27 4F,
BPUN =Y TH 2, $FE FH FH, 79 D
YA 37 Fom vFe ByH $FAMe ohas)
7] 919 cherd =ska Aok FEe FAHoEE
3o BaH olge FAAM $Fo wTse}
#AE FAZGS FAHL Yot $F PAYY

T Table 129k #o] 2006l Yaogan 135 ¥
AHE AEoR FAZMA F8E 5l SAR AAE HAIRE
ATFHZA4HR] Yaogan A= 9148S Agate] LA
shar vk =3 s dE Fst AFASAAEA LKW
(Ludikancha Weixing) 1~457}A] WAFSEATE F ol
= AFBS94EN oty SIGINT $14 < Yaogan
ANz B or st WASETH4,5,9,10,11].

=l tEAQl W AFHS9144E Table 1334
Zo] Gaofen AlE]=7F ot Gaofen AlEg]|= 9142
2013 152E TASEE A CHEOS(China High-
resolution Earth Observation System)< TZ3l7] Al
Zst o, A 7709 f14e 742 7ol
oy olF FHAAA HA8e U solval Udh
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Table 12. Recent military earth observation
satellite projects of China

Satellite Payload Wet Launch
(Resolution) | mass date
Yaogan-1,3,10 SAR 2006.04.27
[4,59,10,11] (5m) 2,700kg | 2007.11.12
o 2010.08.10
2007.05.25
Yaogan- 2008.12.01
247112430 EQ (D) | 2009.12.09
[459,10,11] (1~3m) 2010.09.22
S 2014.11.20
2016.05.15
EO
Yaogan-5,12,21 (ND) 2008.12.15
(45910 11] (ND) (ND) | 2011.11.09
S 2014.09.08
(1~3m)
Yaogan-— 2009.04.22
6 13?8 3 SAR (D) | 20111130
(459.10.11] (ND) 2013.10.29
o 2014.11.14
2009.12.15
Yaogan- 0 2012.05.29
815192227 | oo | 1,040kg | 2013.11.20
[4.9,10,11] 2014.10.20
2015.08.27
Yaogan-14,28 (:ig) (ND) 2012.05.10
[4,5,9,10,11] 2015.11.08
(1~3m)
Yaogan-26 EO
[459,10,11] (1~3m) (ND) | 2014.12.27
Yaogan- 2015.11.26
29,33,33R SAR (D) | 20190522
[4] (ND) (Fail)
2020.12.28
2017.12.03
LKW 1,2,34 EO D) | 20171223
[4] (ND) 2018.01.13
2018.03.17
Yaogan-34 EO
ND) | 2021.04.30
[4] (ND) (ND)

Table 13. Recent civil earth observation satellite

projects of China

Satellite Payload Wet Launch
(Resolution) mass date
Gaofen 1 EO
[4,6] ©m) 1,080kg | 2013.04.26
Gaofen 2 EO
[4.6] 0.8m) 2,100kg | 2014.08.19
Gaofen 3 SAR
[4.,6] Osm | 2990kg | 20160809
Gaofen 4 EO
[4.6] (50m) 4,600kg | 2015.12.28
Gaofen 5 EO
[4.6] (30m) 2,700kg | 2018.05.08
Gaofen 6 EO
[4,6] ©m) 1,064kg | 2018.06.02
Gaofen 7 EO
[4,6] (ND) 2,400kg | 2019.11.03
Gaofen 8 EO
[4,6] (om) (ND) | 2015.06.26
2015.09.14
Gaofen 9- 0 2020.05.31
1,2,3/4,5 (ND) (ND) 2020.06.17
[4,6] 2020.08.06
2020.08.23
Gaofen EO 2016.08.31
10,10R (ND) (ND) (Fail)
14,61 2019.10.04
1????82 EO D) | 20160731
[4,6] (ND) 2020.09.07
Gaofen 12 EO
[4,6] (ND) (ND) | 2019.11.27
Gaofen 13 EO
[4,6] (15m) (ND) | 2020.10.11
Gacten DM (ND) (ND) 2020.07.03
[4,6]
2118 d=
gro 2008 del Al FALA olgS FHss)

71 EHE AR, mAd TAE "@AGE
VNBEART AFRASAL S =EdToe FAH
Zgetdtt. ATEHSAEL oln HfFsha
, 27189 E 9 =2 AAFRHAA Bt
H I 23]
dES 2003 AF#HZHA  IGS(Information
Gathering Satellites) 33t 15¢} #Hold 155 7
HAEE ) AEEATh olF IGS A4 AlEze
Table 149} #Zo] % 33 1~73%, 3VE, 5VEe}l o]
H 1~6%, AR|E7tA] TAE e, A FE 5~7
5, doly 3~637F 95 ATH4,512].

e x2 é BN rlr

Fii.‘l-‘&k

=
o
Az
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Table 14. Recent military earth observation
satellite projects of Japan

Sateliite Payload Wet Launch
(Resolution) | mass date
IGS Radar-2 SAR
[45,12] (1~3m) 1,200kg | 2007.02.24
EO
IGS Optical- (0.6m) 80kg | 2007.02.24
(ND) 2009.11.28
3V/3/4/5V (0.6m)
[45.12] 0.6m) 1,000kg | 2011.09.23
(ND) 1,000kg | 2013.01.27
|GS Radar- 2011.12.12
3/4/Spare (S1AmF; 1 gggk 2013.01.27
[45,12] ARG 5015.02.01
.lGS EO 1,000kg | 2015.03.26
Optical-5/6 (0.3m) (ND) 5018.02.27
[4,5,12] (0.3m) o
IGS Radar-5/6 SAR (ND) 2017.03.17
(4,5,12] (0.5m) 2018.06.12
IGS Optical-7 EO
(4,5,12] (0.3m) (ND) 2020.02.09

Table 15. Recent civil earth observation
satellite projects of Japan

Satellite Payloqd et e
(Resolution) | mass date
AIEES (QFS?T]) 4,000kg | 2006.01.21
ALa]S 2 (51?3 2120kg | 2014.05.24
Asnﬁ;o—1 (O_Eéfn | 495kg | 2014.11.06
ASI\E:E]O‘2 iﬁ 570kg | 2018.01.17
ALa]S 3 (O_ngn) 3,000kg | 2021(Plan)
ALC[Z]S 4 (SNA; 3.,000kg | 2021(Plan)

dE] thxFZHA W AFHAZSALLEE Table
159 #Zo] ALOS 943 ASNARO 4ol St
ALOS(Advanced Land Observation Satellite) 1732
“Daichi”"g}1 = 281, A= Az, A9 &=, A
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Table 16. Recent civil earth observation satellite
projects of South Korea

Satellite Paylogd et e
(Resolution) mass date
KOM[I?Z/-\T -1 (6_5(%) 46%g | 1999.12.21
KOI\/I[F;;AT—2 (15% 798kg | 2006.07.28
KOI\/I[F;;AT‘S (0?7%) 800kg | 2012.05.17
KOMﬁéAPS (31/;3 1,400kg | 2013.08.22
KOI\/IF[’%?T—SA (EO%/F'S 1,100kg | 2015.03.25
KOI\/I[F;;AT‘B (32\2) ,750kg | 2021(Plan)
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