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ABSTRACT

Space optical communication technology capable of large-capacity, high-speed, and low-latency communication
can reduce the size, weight, and power consumption of radio frequency communications in existing satellite
systems, thereby reducing launch costs, accommodating additional science instruments, and extending lifetime.
Despite the high technical difficulty, various projects are being carried out in advanced countries regarding space
technology for use in national security and defense, earth observation, and space communications. We review
the advantages, key components, and development trends of space optical communication technology, which
is attracting attention in applications such as satellite communications, intersatellite linking, and deep space

communications.
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TH14]. @EhA EDRSE W2 -9 AHYAE 2
S5 FEA YENA 155 7Fs5HA s, H
B A& v-82 EFAI7IH, HlofE Xy gold B
E9S FIAE 5 Ak 3 FlolA FEAlS
22351 EDRSSF LEO YA 7F 3 (ISL: Inter-Satellite
Link) 7ol &= 45,000km Aol 24 27 135mm
o] HREZ EHASt FEste B 29
o OF 5527} 28 F= A0 A ATHI4]. 1+
H9] EDRS+= AF3AONA] “SpaceDataHighway 2t2L
T B2, 9F 902 (LEO YA A BAXA A7}
t} A+ F9E E= LEO A= Sentinel Y4 4
N(1A/B € 24/B 94)9F 2712] GEO B4 YA A
olof J&AQ FYF = B&A FAE F55)
11, 51 Xt 40TBY] HoJE & A& FAT
ATH4]. EDRS 28l (Return) 3 = LEO-GEO-#4]
A 02 Zt 1.8Gbps WEEEE A YshH, 4
WK (Forward) 3 F+= A AF-GEO-LEO £2.2 o
500bps FEELE A LgITH4]. EDRS-A% = Ex
9] Ka g AupH4] 9] ISL 7]50] loH, 24 2
39} F3F P+ 242 300Mbps L 1Mbps A5

o)

g O

|



Alphasat¥} Sentinel-1 %XHQ = %5 dlo]
A FEA Eu)d2 ESAS DLRY A gg T2
Tesat Spacecom®l| 4] 7N G}, Tesato Al 7H
1A 9 24 g (TRLY B5) &5 oA &
M= 5 U5 1,064nm A1, o] A 9
Z(Binary Phase Shift Keying) B4 & Co-
herent AEWA1E ARGRITE. 12U 14| /241 h
= A £ 5(5.625Gbps/1.8Gbps), A H <
(05,100km/»45,000km), o A5 A2 (0.7W/2.2W),

ki
N ol

oz

M o
0,

g rir

H7A|(35kg/56kg), F71(0.5m % 0.5m X 0.6m/0.6m X
0.6mx0.7m), AA| AHAE(120W/160W), B|E o]
2&(10™/<107), FH7 27 (125mm/135mm) 5
A Aol & Zt=rtisl.

ESA2] Moonlight(Lunar Satellites) T2 A E = T}
O] AH] SEU QL S Bl B 1ol SAl E W]
HAOIA 7|52 2= 9142 Wix|ste] A& &
A H WH Aol A A A”S ZE0, TRt g
At U'%—’F A 9 m G AHAE =
ol & #o]A &4l AHlAE 2028
o|% 7}?1}27%] F7FS A 02 A ET, g HAL T
o[e] = Qof 9 A et & 1t HlolE FA AH|A
£ Ak ATl dA g F it Hoj 74|
d e AdoA s EE dF7HASHORE F
35 UEE 5 9% T A= A
oh&d Moonlight TEHE.
Aol A 2 Afito 2 A &

Ay SKe)
490

)

S40ls 5% 93

it

U2 FFE 7HH*7HL(IAXA)L 19931 vl -
S FlolA FEAl 7189 A
2739l OICETS(Optical Inter-orbit Commu-
nications Engineering Tests) S A]Z}510] 2006 ESA
o A4l 482 59
S 43H 02 Pk 202010 = 1SS Y& AT
TE 7)H(Kibo) =F AlA0] AX]H SOLISS(Small

o2 Hu| A 7F &F B4l A3

Optical Link for International Space Station) S 2-8-5]-0]
NICT(National Institute of Information and Communica-
tions Technology) 9] g8} A|/=-3} FHaF 2124 2
oA FAlo] 7Fsdt BAIFAE F55HL, 4% ¢
dE& o8 A & oA Al AAE AMES
o FFEF 100Mbps O] B Hl(Etherner) 4] A
of ] x| thE=Lof| A|lA 22 A3 3TH19,20].
JAXAE 20159 LEO AFHAF 9143} GEO Hlo]
B SA 91/ Aol A& 5= 3354l A
kS 913t JDRS T2 A EE AJZFTE 20204
JAXAE 92 tH|7HAmt §-F=AE] o A JDRS- 1<
AFSHIL, NICT®F €92 53l NICTS] st A4
& &-85to] JDRSY] 95 F&Al EHujdn A&
o FE = 948 ® A P%ﬂ‘“ﬁ 4 gloly &
AlE Y. B2AH|A] 7] (Mitsubishi Electric)O]]
A A2t JDRS 914 E JAXAC]A] 7HSE LUCAS
(£ FolA A Al2")= 9 27 140mm

AP

£ 7MAM, 1% 35,400km AFoIA 1=
200~1,000km LEO 9437} 1,560nm oH3-2 283t
1.8Gbps A5 &9 &8 P39} 1,540nm TS
Z-8-3F 50Mbps A& £ FUoF JAE 45t
11, 10" ©0]5}2] B|E of| 2 E&(Bit Error Rate)& Z=TF
[20]. o714 219 P} AWeF F 3= 2H2 LEO-
GEO-A4 & A A-GEO-LEO #4101, Z|A}o.
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o] Y2
ARQ
COTS
DLR

Automatic Repeat reQuest
Commercial Off-The-Shelf
Deutsches zentrum fur Luft- und
Raumfahrt

DSOC

Deep Space Optical Communication

EDRS European Data Relay System
ESA European Space Agency
GEO Geostationary Earth Orbit
GPS Global Positioning System
IfA Institute for Astronomy

ILLUMA-T Integrated LCRD Low-Earth Orbit
User Modem and Amplifier Terminal

ISL Inter-Satellite Link

ISS International Space Station

JAXA Japan Aerospace Exploration Agency

JDRS Japanes Data Relay System

JPL Jet Propulsion Laboratory

LADEE Lunar Atmosphere and Dust
Environmet Explorer

LCRD Laser Communications Relay
Demonstration

LEO Low Earth Orbit

LLCD Lunar Laser Communications
Demonstration

LLST Lunar Laser Communication Space
Terminal

LUCAS Laser Utilizing Communication
System

MIT Messachusetts Institute of Technology

NASA National Aeronautics and Space
Administration

NICT National Institute of Information and
Communications Technology

OCSD Optical Communications and Sensor
Demonstration

OICETS  Optical Inter-orbit Communications
Engineering Tests

OPALS Optical Payload for Lasercomm
Science

020 Orion Artemis IT Optical
Communication System

PPM Pulse Position Modulation

PTD-3 Pathfinder Technology
Demonstrator-3

PGLT Payload to Ground Link Terminal



RF Radio Frequency

SAR Synthetic Aperture Radar

SOLISS Small Optical Link for Internation
Space Station

SSU Space Switching Unit

STPSat-6  Space Test Program Satellite

TBIRD TeraByte InfraRed Delivery
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