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429 RES A= 98goz AA Qo
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85%%1 24,0000} oVd= EEet vI=2] AeroVironmentAt LS 48 24Y F=FEH EE0]
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o4 Ak RRRle|| 140g SAZ Q3 Fufsly] 7rEEhe, Ao st 7AA B
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| J8 41 AeroVironmentAte] Snipe Nano Quad

nj-e ko2 24 FR17]E(Mini/Nano UAV) 771 2 X ofJAkS: BRIAEZ|(UCAV)RF
H|S=5h e gl Alojgkal BHEsteIT)




nl ZYNSI|EHE X655  JOURNAL OF THE DEFENSE SCIENCE & TECHNOLOGY INFORMATION

SE7IAL

[ B 11 09 217 23 ot Ty A=
£49|($millions) Fv6 | P17 | Fvis | FY19 | Fr20 | P21 | Fr22

Global Hawk/Triton/HALE 44 66 59 76 88 113 113
Predator/Reaper/Gray Eagle/MQ-X 267 256 234 236 222 226 218
Wide FOV A 100 86 0 % 86 92
Hyperspectral 122 128 140 140 154 154 156
UCAV 46 44 84 66 254 365 375
Tactical UAV 81 80 7 75 102 9 72
Mini/Nano UAV 91 122 144 176 222 280 339

Total 745 795 819 859 1,138 1,323 1,366
3. Perdix

MIT Lincoln Lab.of|A] 73t A58 11749 24F FRI7I24] o] 16.5cm, B4 30cm,
FA 290geltt. /AT H[GE flot] k& 7F B4l 75l ESE] o ik
112km/h& 20831 B]3g0] 7Fsstet. it vlto] Perdix 103thE T4 Fof & J38o=
/AT BPA7 = o oA FEAIE BA FH A

20119 MIT 3958 ollA 243 FR17] o8] f9] 4=
TR/AG 249 7)o tigt 271 7ido] AAE e, olE &
HHo= st /AT HF AF=E XYPsHA =l
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FAHol H= gy FRI717F gl AdEollA ARRAPLE FolSls 79 7] 5 AA=
H7gsk, 15 W9 o Vs 2 HE AT & = \J‘_@. ]-T’— = FEE

frole FEiEL gEA Uk olEEt olfE R AFAES Perdix 247 FRVIE AT
Ao #7Y 4 Ytk olopr|eitt

SAE Soto] Ak A3
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AE VR FEA A9 5 15 DALY sk okl ulel AlRe JAE, Soldt
Homt 15t ALREOLOE WI-FI 7]¥te] dlolel@la 71491 elol= Bl (LightBridge) 714
g4l OcuSyncets Alze 7148 28sitks Aol

| 22 71 DJIARS] Mavic Pro

DJIA] w2™ OcuSynceh= M2 HlolE @3+ v]= FCC(Federal Communications
Commission) 71& 7km, 8593 CE(Conformite Europeenne) 715 4kme| $5A1AZE
7RG sk glovy, 9 7EA] FU0E Aol tish YF A7 AtoloflAl= 3GPPY] LAA
(Licensed Assisted Access) 7]<0] U EYT A= AIE 43051 A|lAg 07 HOIth= FZ o]
Uk AA ARE AL PHE HEE BY AE Sms, FAYY HE 10msec, HHL AE
130msecZ YA Ut

DJIAH= 20179 5¢¥ 1080p, 30fpse] FHD(Full HD) @4 #&o] 7153t Sparkehs 4%
7S SHSIH. Mavic Pro®t "RPZHAZ2 SETA AIAE FAIEL 21en 1.6kme
BF2AY, i 24Mbps?] F HMEEEE Z= HlolEPAE FASHL UL FAI= 280g o
S5ttt

ojZfgt A& EE9] & && 7hsAol tiet HETF 5 olFolA AL QLo HolEg Ao et
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/AT 249 HP7l0] tigt 7] JEE AAlslen, 20129 wl= HAHolYo} st
General Robotics, Automation, Sensing & Perception (GRASP) AF-AoA AU EgZ oz
AAE 7iEte] 71k ARl A /A B9 Al Aol I A

t]=+9] Advanced Robotic Systems Engineering Laboratory(ARSENL)= 2015% 50t
TE /A Bunde] ggsto], AR 2 72171 Alojoll AF7les TSI UAV/EE
Swarm 7|&0f| 3lo] H|=H F5% LR oAE HUed] st vkl B S50 B
China Electronics Technology Group Corporation(CETC)e] Skl §lom, 24AF Fl7]
R/ Hge] digt AR Vles i 9 AR ddEd CETCe 20169 113
SHYT TG NA 67HY E2S A HIGAIX] A7t

<= CETCY] B2 /4 ¥d 72 IARIA HEESH= Zo] oid, F217] 2 71719
ATEQJoE ZEsto] A Qlo] EE +/AHE HEET= 7|eES &83t
At

o]Z-2 20169 MIT Lincoln Lab®] Perdix2h= 103t19] 1749] 249 FR171E 30]9] FA-18
Super HornetC2HHE HiEgt & /AT HIPS Foto] ARFAAR HPS Aofst= T
dEstioH, sig 59/d= 201749 14800 37lste] A AlAl0l 542 FUH. vltE 94 4
o] /AR HIBS EAIX 5= CETCs= oo Aot 20179 649 & 119tH9] 12749
Z4Y FRUVIE /A BIgA7 = H ettt BRI S JAl 73/ HIFe
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AN E(HUAV) 7RI vito] 285k Qe B2 =S 45kl JoH S =(MUAV)Y
TS = X}Zﬂ 7ol X3 Folrh. 3 HeFel7]Y A g, A, didlg 59 53 2
AR AFF 7] E8o F4HE 950l & E= /I AY ot
5_1_'53 o17]o] #slo] 71& Jidid FRI71Ett & o 435k MAV(Micro Aerial Vehicle)

of|%
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29°] ProxDynamicsAte] PD-100 4ol thet =07} Xgd #o] 3lom J7 ELRAE
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AeAlsAE] ST 59 ARl AFD Al ot HlsodE disks SHOR 25T
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&8 HlelHB A ZIHskaL lo] ATE EARIC
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ZUHFT + kgl £2FF FRU7] &8 L 7o F4o] Yol Qlo] T sfjQjoA FEa
m °J5Fe] 248 F217|(Nano UAV)E &85t A& U AEA Fifo] Q75 = A
4 7]&Ho] AjFoz HESH Ao|rt,
3

P ol 9o Tl 24w Tyl B oAl ATRLARL ATl @
ST A HA 7SR FAS ATsle] Y Hol YIS SR 94 T Bavt
o]

= = -l
—| it

el [=ZAN, 272, 2013.

. PD-100 Black Hornet Product Sheet, ProxDynamics, 2014.

. Snipe Nano Quad Product Sheet, AeroVironment, 2016.

. Perdix Fact Sheet, U.S. Department of Defense, 2017.

. “Military drones market shares, strategies, and forecasts, worldwide,” WinterGreen Research Inc., 2016.

. J. Vallet, F. Panissod, C. Strecha, and M. Tracol, “Photogrammetric performance of an ultra light weight swinglet
UAV,” ISPRS, 2011.

7. Lee, Sung-Ju, William Su, and Mario Gerla. “Wireless ad hoc multicast routing with mobility prediction,” Mobile
Networks and Applications, 2001.
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VAR 74 AAle dedre] /5 B3 detelgdadl dad % AA "11*1—’:—94
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ool AR A5 AUA] adE A2

|32 11 Link-16 WE®Z 8=

1] FEdollAl= 90 S5t o9 RE &t A G EIHTADIL ))S vhte] #E H&teEda=
7iksto] A ol iAottt TADILO]ER= 8ol 1] it A2t v] S, 3+ E SfghollA]
ARgSELL §low 1] sfitollAi= TADILOl2R= 8o thAlell NATOIA A7g3t Linkehs &ol&
ARESHIL Qiet.

Link-16(TADIL ]} 7]2] TADIL A, B, CollA H&AHe} As7]eo] 7iAd s C4IAIA
B 14 Heholelgaolth. TADIL A9l 7|5 7HAlsta TADIL C9 &387] SA7I5=
23l 471530 AT 75 76t 1407 &9 HolHE A 4= = AL
T 9 AEAAY] FAAAR & 4 Utk 0|9 8 Vs o&2= e A, A" E:s‘iiﬂﬁl,
71 Hole &Lt HHE S| oF, Zopdl Euld 7], YAEaE Il o) At
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(Host System) S (Host System)

[ J& 21 Link-16 74

Link-162 MIDS Hulgda} & A 2|4 A|(Host Processing System), HA|7], QIE]Ho|A FOo&
T/J=]o] Link-16 Tlo|8E w&st= AA ot F FFE (Host System)= A&H|o|HH A
glo|EE X2 sh= AFERA], YFAFE(Mission Computer) S22 E21, MIDSE B4l
<+, A 75 EARt AAEA, Aded Skl S 2, 0F 94 R 871e 5=
ol A=, Hel Y, 18 A7 59 8= ATtk

3. Link-16 S4I91x

Link-162 TDMA(Time Division Multiple Access)Zh= /\]:v‘:_'—"?g &0 5
ARERIH o]2fRt fRoM= A2 FolRoflA HETolHE ASSHAY AT
EXAIZE = time sloto] EGEh Link-1694% 1% 24417+ 112 Sepoch(lepoch =
12. 8—v—)i W11 THA] lepochS 98,304 time slotC & W0] 5ht2] time slotO] 7.8125ms°]
Hr}. HlZ o] time sloto] JTIDS WEHZ] Hsk= 7FE 712431 @971 =, o] time slotE°]
Z¥7¥9] 7t 591 JTIDS fFREolA ddst.

Link-16Z 1% 3% Zo] % Net 722 Fof Qlom 07|14 Netolst 7} A= 71
HAAE n¥oR= AR TES Uelch T Net2 ofg] 719] ©d Net 4ot S84 =5 ER
0HA Netolut 100914 Netolut HF £42 F25 20 Stk wWebA shue] s Net
98,304709] time sliceE Ztal 912 1Lkl Net 98,304709] time slot& ZH=t}. |23t b
Net T-&&= 7HIES] Net ¥155 AMGSIEE o220 2= Shto] HE A0 2| 1287]1«] Neto]
&=L BAA 5= Efste] 207 =9 NetFto] Ao ARGE) 2t Netoll= HIAIA] A=
fIsto] shte] Fdet o - o3 mdlo] gEch (2]

Jlr}nm it
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A5-8/4S BAoI, Link-162] BLOS? &4 sl2& 99t Link-22 7i 9 VMF, Link-16,

Link-225 &% FA5h= 59 T FAE Eola ek [4][5]

Future

gopsaszanamzzaliy
g Linl-22 g

o T
& Link-16 By

Improved CDL

| 28 41 HsHO0HERS =2 L FA|

2) BLOS : Beyond Line Of Sight, HIZIAIA

20




afiel 7l= Sl HeIR7| THUSE

Am
ita]
~
>

=] HEdlo[HyI s sid4A FHo 2 '00dHE S84+ 2 3= FededolHdYa
AANLJTDLS 712F)= & FA4 Link-K UEQT $ELE 75 ATE Aol & &8
FA7|(V/UHP)SF A% she F4 29 7fd3t Link-11, Link-16 & °1% 33 2t 4595 4
FEAY 718 =Y detolHEa T2EE]] Link-KE 71 Fol ot JTDLS 493
AAE S1et A= 71E Al ts HlolB P SAE 71 38177 X3 S 00~ 00)°1H,
Link-K, KVMF, Link-16, Link-22, JREAP(Joint Range Extension Applications Protocol)
s Us AgHolEda REE SAY sEE ZET Aotk FF FA Link-K A5 4
Y e Fe B AL, W 35 FHAAC S82=E "Aste] FUIAIA Tt
A2-8de BAT Aotk 17 5+ =% dedsdlolHgao] 18 ¥ &0t

A R GTound CAS
L S JAAT
(“Link-K> |

&

Missile Operation /.
Army Air D

Navy CAS . Ssiuiicaisi i el
NEVEUNIE se o

| J8 51 JTDLS 7H2 ¥ 287%&

5. Link-16 8s71E HE

Link-162 F3= A 2% (Frequency Remapping)® &S AiSKCrypto Modernization)
A2 I8l Ads7lEol 112 Aol

Foke Y22 U7 FYPAAEL] Fukr 4] A4S Ao @A Link-16 2% Fa
i =(000MHz~0,000MHz)2] 0071 3= & FALA0] Y= F= 0071 T Al=I_t 0074
Fo=5 &8ofof opH, % AHgF=H(Federal Aviation Administration, FAA)OIA Fup
2L AT ot} Fu9] A2F 7|2 00" 0g7kA]oltt.

&S APSHCrypto Modernization)= A7|7HeF 409) *Fol2 8 45 L1HF =&
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RS T, HA Pash PALTEE, GEY) B8-S oA ASAATR ooln, %e]
A AL F7RPHEASINSA)] Selo] Dok Az Aost Ale 004 00€e] 288
7ol

. X Indra
wios DLS ViaSat | EuroMiDS .
International soharag
Program Office | BAE ‘ | CSSA I Thales
| 2% 61 Link-16 H7| X Ss/1w &3

MIDS IPO EAJste] ml=, ZegA 5 5 57§=2 ViaSat, DLS, EuroMIDS
Zojsto] Link-16 ©27]191 MIDS-LVT?9] A% 43514 Qloh

MIDS-LVTS] As7i%F "Wk 9 MIDS-LVT BU1& MIDS-LVT BU29Z 7i%, Alg
MIDS-LVT BU2 A, MIDS-LVT JTRS(Joint Tactical Radio System)@ WA 59 ®Qto=Z
Atdo] FX1E Il it (3]

s 91 LA

Program Of Record

STT: KOR-24A

R An/URC-138(V)1(C)
(Harris/ViaSat) ‘

(DLS: Rockwell
Collins/BAE)

© Copyright 2011, Rockwell Collins, Inc.. All rights reserved

. TacNet Tactical Radio
N Freedom MIDS VT MIDS JTRS (TTR)
550 Joint (PMA/PMW-101) (PMA/PMW-101) (DLS: Rockwell
Enterprise Collins/BAE)
Terminal
(Northrop Q“ %
Gl’umman) wtim ©2013 BAE Systems/Rockwell Collins Data Link Solutions, LLC.

2015 Northrop Grumman Corporation. All rights reserved
RECENER

garapnocesson 4
Requested Radios: l" i
! ! TacNet Weapon Data
HHL-16: Hand Held Link 16 Radio A Link (WDL)
(AF Request) Loy ITIDS (DLS: Rockwell
Collins/BAE)
SALT: Small Airborne Link 16 (PMW-150)

Terminal (AMF Army Request)

3) MIDS-LVT(Multifunctional Information Distribution System-Low Volume Terminal) :

| 2% 71 MIDS-LVT Mgz

© Copyright 2011, Rockwell Collins, Inc.. All rights reserved

Link-16 7|

4) BU2(Block Upgrade 2) : Block Upgrade 2, Link-16 ©%7| SS/HL=(01=, TYA, 5, 0|Z2(0f, AHQN) F&= MIDS HZ7| H/W, S/W gI20|=

HH
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53] MIDS-LVT JTRS&= Futg A2, 24l o4 28 o]2jof sAlofl 4719] Netoll <&
7Fs3F CMN(Concurrent Multi-Netting) 7152 7FAH, Link-169] 5% StA7]11, FF
28k Waveform EA|7F oIt A3l 7L Qlck

A v 29l F8 HY(F-15, F-16, AWACS 5)2 MIDS-JTRSE A5/ ogolct.[3]

F/A-18A-F & EA-18G —= Waveforms (WF)
s

Future
WE E-8C JSTARS

S

MQ-4C TRITON

.0‘ TacMobile

mmmm  JTRS 25} %E

L 1 / Rel RS ZF ZE

MIRB #26 12-16 December 2016
| 32 81 O/=9 MIDS-LVT JTRS MEAZ

tj=Z& ALJgt 718t 9= 5 NATO =7H2 tif= MIDS-LVT BU2E 57lge HE/FX
ol Jlow, 119 o §7|, ¥ 59 F8 M2 MIDSJTRSE AE o 3t 53] BU2E
As/lF HE F9 TFAL JTRSYF Zo] SDR(Software Define Radio) 7|49 Zi&ES
Link-16 ©@&7]9] g2FdHIsko 2 olAlsty Qith
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SE7IA

L]
NN <2

Each surveillance poolis receivedin both zones: E- ZE‘&
F:_1 oreceive surveillance from both zones

Increases—probablllty of reception of fighter contenti
Satellite forwardmg betweenzones.not requrreg‘_j

Increases-network throughput from 26-65% for new capabilltles :

LCegacy Platforms still partlmpate

| 3% 91 0/=2 MIDS-LVT JTRS 2&71g

9ol 183} Zo] MIDS-JTRSS] CMN(Concurrent Multi-Netting) 7]'5-& 851 271 olAF
2 Netoll 5A| 7k9do] 7hsstoq %":”H& JH 8] =0] 7hsstal, ﬁ*c'l’ﬂ*—‘.— o] FAIAY FF
9 JE{EsH0] SHES € 5 A3

SEA|TE MIDS-JTRSE= MIDS-LVT BU2°ﬂ H|s] Tg719] 7HAo] &on, g7y o &
A2 Al BT} EoF AA SHEol 7FE 4 e B s MIDS w7 A8 JiRol digt et
AEZL 39S Zog wWoE

=

02 wgy

Link-16(TADIL ))& 114 A&Ho|Hga2A 247151 AARS 715 376t0] 1408
&) HlolEE AT = A= B4l T L AEAA Y SAA T 3 AFA(Frequency
Remapping) ¥ 4% S Crypto Modernization) 52 28-S 9J5f| Ad571Eo] X1 dFolct.

Link-16 57152 9 MIDS-LVT BU1& MIDS-LVT BU2ZE 7i=, 41§ MIDS-LVT BU2
<uf, MIDS-LVT JTRS(Joint Tactical Radio System)& WAsk= BIQtO & AlQjo] X% i},
53] MIDS-LVT JTRS= Fuk A2%, 24 4] A& olQlof sAlof 4719 Netoll H&
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7Fs3t CMN(Concurrent Multi-Netting) 715 7FAH, Link-169] 953 SHA17]11L, &F&
X2k Waveform EA7F &olsith= A2 7L At

FE FHofA Link-16 ©E7] 71 AFY X1 A] 82 AAE
g, H8a7 59 B4E Bl FZ MIDS-LVT & #eks 24T 9971 S

725 S
gLl &

1. SHIEP s HUSE U SFEN1HE BEEN), 27 IEEEY, 2016,

2. 20| HE TSOH0[HIT LML 2ot S, =L MA6H XS, 2003.
3. MIDS International Review Board #26, 2016.

4. =718 FYRP IS SETAMTESLY), L7 IEEEY, 2015,

b, M=HOERYI AV 3 SNale SelEkiA, 2V ISER 7R, 2016.

6

7

8

9

. DoD. "Joint Tactical Data Link Management Plans, 2000.
. Oz M=HOERT 2EAR, SLEEst AR, 2ok, 2006.
. link=22 guidebook overview, 2013.
. MIL-STD-6016.
10. 16-1x} 21| CCIB T712n, YLNAH, 2016.
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AAIEA] 2 Ao Wi=A| Al ARIAE AEE 5= oH, A
A Ao ARt 93] F2 ATl Thssitt. @A diFEe] SAl AlAEelA AT
FEo] HEE 5 e 7L FEoIAY Bl dVVSHIR Atk vl A FEeR

ol | el met AlE 7hset AS-E&Fe] A&Her Ikl Jlens
BT AgTE BAlOl 8 = e T 2R 27 87HAL Sl ZaloAE B
ZIed slel 7= AFIE 7o A9 Al St Bhed Als Wkke s

Q.

o

1. QY &

HA

IETF(Internet Engineering Task Force)x= QIE{Yl 7%, &9, 2] Ut 52 th= QIEY
HE2}F A 7]tolot. [ETF #5245 kel A& AlA8I(Autonomous System, AS) W9
2282 54l OSPF(Open Shortest Path First)[1], RIP(Routing Information Protocol)[2]
SOl BEZ} 71eE AEE o] AR FolH CISCOAR=E A% #8442 Zoletal A &6t
Aol AAF] 2Re" T2 EFQ] EIGRP(Enhanced Interior Gateway Routing Protocol)&
[ETFE &5 3705IATH3]. ool AXE 2he8 ZREE52 FAQl AR 4% %=
71gste] 7=l B E MANET(Mobile Ad-hoc NETwork)d 22 54 E7g0lA19] 2he-ds

26



m
ia]
~
b

ofiel 71& Tl HeIR7| THUSE

98 MANET WG(Working Group)ollAl &3} 21S Z19851al QJth4]l. OSPF @Y T2 EZS
olg3te] MANETH ] 53 2ho-9g 913 HEE AAEATH5]. 143 wm Easm
913t 29 H Wk HEOR AKX EA| 9;1 21 og 7|20 2oy TREES

HE%]'E]' OSPFOHHL E]’TEV]' Uk’ﬂ ﬂ H&D 1 Hello WAIAE &3 I 2ElE
olAl5tal oI 2R9-E|Q} DBD(DataBase Description), LSR(Link State Request), LSU(Link
State Update) 712} WeS Boff AA| EEEA FES 53 & EQY Ho[EZ F/J5t]
SRS ST o] EEEA|Q] Wi} 9l 4§ LSU W7l Ags &3l Wl JHEE HA
h-ElQ} F-R3Th
/8ol OSPFE #8517 Yt Tzl weh Aget 52 R=5 Adsjof et OSPF=
QB JHol g879] WIS 93l PTP(Point-To-Point), BMA(Broadcast Multi Access),
NBMA(Non Broadcast Multi Access) 52| 52F =5 XYt} PTPE= e 2heHE 7F 242+
A= AZE] Y= ol B QI 2keH 7t 2ked AE welo] " asht. FDMA(Frequency
Division Multiple Access) 5& ©l-85to] AZ3gH AhH 5T Aol BMA= 2H-EHE
7F BREIRAE Ado] 7153 Lol tEH O E Ethernet QIEFo|A7] Qltt BHOEEL HE
oI’y ZFE oA Hello S EUy 15 E314 DR(Designated Router) @ BDR(Backup
Designated Router)e] A&t o2 Sk-EHES DROJA LSA(Link State Advertisement)E
Zgolal DRO| LSAE HHliok= WHAlS Algstu g 2ked] FH w3l S8 £ 4 Itk NBMA=
HE 9 EHE 1F AZo] EASHAT BEEEAAE T5Z AFSHA] P= FFolth. BEEEAAE
715°] gleE=E QY ZHeEo tigt JHE 0= AR50k ot 2ed JHE FUNAER
AGE. o, DR &0l 28 A AY S5 Y 5 e A2 A9 914974 BMA
HT HE Al S FH w8 SIeE Y ¢ oy @ AHlA FR B2 PEE0A olE
|9 5= Qltt. APIE o7t S4ltt BEZIAE mizlS fPderdo] AT = AN o]
HEFHAE w7l T2 gD E=oA A2 & Qe Ado] ASEA g F97F 27
ojtH6l. o] 7% PTP %= NBMA HEE ARESfof shH 29y AH7F FURAE=R
HEE 99 8&0] AHHoE Wolkitk ® 12 YESZ JFHo] ©E OSPF 524t
9} Azt AT AE2E HojErh
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[E 1] HERZ HEHo| OE OSPF S& 2=

R ‘ o ‘ SlEfHOIA ‘ Sy 7% L
PTP XS x HDLC, PPP O QLPIAE
NBMA 45 0 ATM, X.25 sy SLppAE
BMA NS @) Ethernet, FDDI =9t HEPHAE

degel B FAIE Hi HA 9 J4 Algol obd 1% 13} o] |83 Aol Al
ATEA AT D2FAY dEEHe 2= YL v v 42 Seg AT AT
< SHekd 4 Sle e, B FEA 0 "5y 2 K o] BEE FAI5H]

FOE A P10 SIS BASIAL FA/E Aol A Al SR 93] A= AEo]

O8] &g Y Sgt 28 7=

OSPF= EXZX|7HA] A2 H[go| U3t F2E0 did] Fote HFootA Wrol Hdsh=
ECMP(Equal Cost Multi Path) 7] Al&3tct &3l H3 FolE AEsHH At EdfY
4S5 FowA UHR] Y Bl FEE EES AST o ok 1Y AR Hl8o] 5Yg
Z2A0 ANt AR g} Ao BlE AolE 1T wf 2-8o] Letsit). EIGRPE= H-80]
e A= Zto] Foli4te] 7hssith 24 B8 2] F7lsto] At A7t vl e B8
Zh= A2 E85to] HizlS Mdst H&E 719] vlE HlEo] wt wijzl A Blgo] 2FEH
EIGRP®] 7% 914703} A9 J= B89 Alo|7} v &F AA RopEih gy nje[d Zos
Tk E3E A Bols £007] fls Aol vek 38 ARAE S Boll Ask=
AL viA o] gtk wEka] |3 goff Alofls SAH0E A FRE ASEUA g8
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Aggel Foldike EdEe] SRl wEh JHrto s s ojof & Aol

2. DVB E&E

DVB(Digital Video Broadcasting)= TAE TV AH]A A5 Y3t 7l EFo|H 15
DVB-RCS2(DVB-Return Channel by Satellite Second)[7]= 9143 ©]&3t 3 HolH
ABIAE Z[Yst7] 913t #Eolth DVB-RCS29] A1 Al w4804 IP AlSoll thigt o] k&
ZSE TRt MEA #2049 88 AT 5 298 & kS AAlskL QL

19 2= DVB EEOJA 72e® 1shl Y HEHDL 725 HoEt GW(GateWay)=
AP dBe] Hegolw 914 EdiT AdE ddsh= NCC(Network Control Center)2} Zgts}o]
NCC/GW= H7|g 4= k. RCST(Return Channel via Satellite Terminal)= G4 95541
chror 71 A AZEAY RCSTS] LAN QIEH0IAS Eof 7FIAFSe] H&4E & ok
DVB #&2 7|24 0% A4 S98E Attt e Efgo] GWE AX= 43Y +xoA=
RCSTES] 7|E AlolEgol(default gateway)Z GW2] IP F45 Aot =02 A7 ghergoz
FEZ & Atk Iy RCSTY LAN QIEHojao] F7ldog 2heE7t Ad=H GWol
F7H o R SeE O HENT AHE 508 Yesfof otk ®3t, 1= F2oA= RCST
7+ BA40] 7FsSHaL RSCT7F GW A8 & 4= Qo= wjzlo] AY =7} thefshA| ¥sh7| uhzel
a0 FHIE f8 54 8 ZEEZ A|Ho] Tasit

N

Satellite
IP Network
-

GWIP

—

|2 2| DVB HEQ3 #=
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AelZ 0= RCSTE OSPF, RIP, I1S-1S9} 22 2198 Z2EZE A Uotes 44T 4= Qltt.
RCST:= 147 7198 xHlogon)S BFAH OSPF #2 52t Axlo] wet Hello HAIAE A5}o]
AH 2hElES QIAISkaL DR A8 3 =385t DR 2h-8 JHE RCSTOlA A=t
AR A A 3B AE ARl Aol ast 914 EfH|o] 2] MAC S48} [P F24:0] H3l
DCP(Dynamic Connectivity Protocol)S 53l $3ect. 298 AE w3k 3t HAX]|
Z017] 98l GW7F 9494 thiEsk= DRZ s&oto] 2h-8 JHE HE|FAERZ RCSTEOIA
Al dustal ok

OSPFolA] o]% 29 AHiE ERlIsty| o] #7182 ASE= Hello HIAIA HAte
Vel ke MAslolof Atk ol ehoElole] AF 0RE Y3 AzolH PRES
51 Hello WIAIAE tiAI3 4= 9ltk. 284 Hello #IAIX|9] 4 HES Ed) 2k9E 14 HES
Ao}7] wfEo] 5] AJekels A ARG ko, HE 718 7194 -80] 7ksalch A
2717} oA 2y A 3 v, 2hed 4ol

i rlo

ﬂll

Y

I 4= Qe $EARE A A2 RCSTollA 271 371y
HAHAY A ERE 4901 DROA Hello HIAAIE 831 i & et F7H2=, GWeE
DRZ F2A171H Hello HIAIA] w2 B3 DR A 3PS Ao 4= qloug i 14 AlRte]
=5

\l

rov
Hi
gl

Se)20] HEFAL HEEAAA(SPIDER), ZHVIEAAAANASIS), H&HREAAA(TICN),
SUREAAAT S0 AYEAAL AHEAAA SAA0E AR oo,
o] AFDHE AA 1+ A5 WP M B AFoIA W 99le] 29H Aoz BsiAw

I8 32 ASPEBAAAY 25 Hojeth Wi/ a8 A T AYS ik
TAY sy} w2 s Fdols GHEAA, S414 7 P B3R 298 2 VolP(Voice over IP)
S(Call) W3S FFok= IAAR dHt HEFFAASAA: & AL 7 B4 W2
Tt At ol FrfiEAldolA FAMSHIE Alseich A8FFARSAAE tih olst
HAEAAE 79l H&oh7] 913t AAR 7| A=31} g=Au| = Hgdnt. Feols A A=
& 0l5BAl AHIAR BAlA X oA ARLEER FH|O| THYV|E o]&dto] ol5E J AB|AS
Agelt}t, AERAAE A=Y AFE A3t SDR(Software Defined Radio) 7]HHe] th <
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s FA7|2 H9EH. ASFESAAAY 2o 25 AnEH, 1T O9E A& AlAES
#esk 5 7+ B4 BGP(Border Gateway Protocol), ¢ W 412 OSPF, Hojj=i 2
5}t mro.

gl ofsl W RIP ZEEZS H8sjn] ARTATL Wro] MANET 2h9d DeeDe
#8513 Qlk

[¢]

SEAHA

HaElloarl é
(TMFT)

1O 31 HMeg=sudA 74

9 4= EEe] 98T AY S 7= AVdIeolth AdEAAARE At 8 A,
ol =5, Y A EF A 5ol RS 2L ok %A &7 B iR olsE
ZFokt A G BAAA-IT AL @A AA I S A= AddEee A58F 9 7154
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Mo flo oft
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Tejste] ST, ARG, oS-, FrhETUT 5L Tejek Qon], B =, /7
A58 2§ Aueloo] whet B Go] 24 Aol A AY L PEomt s1E
FDMA 7]¢ 283 4] olo] 914990) 58S F44717] 945 DAMA W4le] MF-TDMA
Y7} 2708 nefEl3 Urk DAMA WARS AH§Shd P W79 a7 Fao] wet 413
Shdehao] AHEY] wEo] £4 shew xzezo] 48] Wasis 7|z Lol gww
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H|o] Heaile 2P Hgo] Wil | Aol X8t o RiE A ¥sk] S8 S 712
TFx2 s 2ok WIN-T(Warfighter Information Network-Tactical= ol 7+ A 31542}
ZAIE/Oh 85 BARE B 4= QoL AR AR 719] B4 AlEsl] f1gt v Ske] HeEAl
HiE Y EQFo|th WIN-T7F AlBsk=s F8 B4l folBE-2 948 o83 NCW(Network
Centric Waveform)@} A4S ©]-83F HNW(Highband Network Waveform)e|tt. NCW-=
At 914 7t B4l FolBEon g o]8ES FHAIZI7] Y8 DAMA(Demand Assigned
Multiple Access) ®4]9] MF-TDMA(Multi-Frequency Time-Division Multiple Access)&
Agsto] 94 AHekE et HNWe A4 o 7 7 A4S Alssh &84+ 7119 glol
7HERE A S FobA HED 4 o AS Ao EE F2 HE E4S 8ol FoE
AAFE3E7] Y3l DTDMA(Directional TDMA)S ARESHCH

119 5% WIN-TY] Al & 25 Ho=rH10l. RHN(Regional Hub Node)-> HIE®=
A2 AE 9] A% st WIN-TE = JE HEF] Fd&sto] DoDIN(Department
of Defense Information Network) AJH]A o0]82 25t Ao|EYololtt,. NOSC(Network
Operations and Security Center)= ARt/o{ 2] WA|o] AlE IS 4343ttt TCN(Tactical
Communications Node)}Z AP/od/tithe] 4 S4 & JZ $3¥5HH NCW, HNW,
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HERAT 5 fiHE9] Jo]HES X3ttt PoP(Point of Presence)= AR/ ojth/didy
ATA 948 E A BAE AlFsh NCWeF HNWE A gt} SNE(Soldier Network
Extension)i= PoP2] 732} HZolm tit/SiollA A9 B4l X|¥sk] 943 Ao &2 NCWet
AEFADTS XYt S B4149] 49 SNEZ} viA| = B2 9438837} e BAlA H&S S
FYS Al Ho|ER A ghey HA o' AH|ATV} 7hsSERIRE Abek/ o/t S4laol=
TCN, PoP7} Hix|=]o] 91487 7|¥ke] NCWeF A4 7I8ke] HNW7L 5¢E o] #-8=E= 4
Aol wet g7l AY AR HAEE 5 e 54 B9 ZEEES Z-8o| 4ot

)

Ku/Ka-band SATCOM

FDMA

Regional Hub

NoseD_ e\ il

DIVISION
BRIGADE

HCLOS ST

NOSC-B TCNVA -
BATTALON— — — — —/ "2 L
MCN-B |s Sl
/&/_ TRV G L
TCN w1 Sesi
HCLOS .
COMPANY— — — — —=& __

FDMA (2-8 Mbls) —— Wired | SNE

—— HNW —-- LOS

| I8 51 WIN-T Hg 2

0
?d

I3 62 WIN-TY] 3AF 28 +2& FoJErH11]. INE(In-line Network Encrypton)&
ojgsto] WAATER] LAN 7kt Fojdel WAN #1to] &Eej€tt. Fojgo| f&a5e 2e
PZEL INEE AX d2d}so] Hbsgo] EfuA] o H= ‘Colorless core’ 2}l &7
WANR(WAN Router) Z1olli= OSPFE A-8-513L LANR(LAN Router) ©[stoll4+= RIPE 2-85f1L
lom WANY LAN +7E2 DSCP(DiffServ Code Point) ZEZS Al 28 AR w3glo]
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O|FAA k=t WAN #7402 1993 Adges 444 A9 187 7252 A4+
oJt}. SIguES DAMA HHIS AR&SHEE ATt Hizlo] 9L w QITHIRe. wiol7| 2 EE] AFLS

o]—Eh:ﬂ-o]» E.A] o]—lq- DVB E—r-_l,]- —,-,-A]»o]-ﬂ] U]—_,] _E_.Aé] g l-—_o]7] Hg—H J- 1017] ;(].OH )8 ,qq /\]
o] FA07]19] 9TZ FPT 5= UESE AU

o
WAN Layer e
.
WANR

INE Layer

LAN Layer

//T_ANR
External Connection
with Perimeter
Protection

- S

LANR

|22 61 WIN-TY 34 2teel X

WIN-TolM {1383} 2Vg2] 2o B9 289 52 LA A ot WIN-T 28 Fart
23Rt v A Az12]0] wer Y170 AR AE 71 W OSPF 28 23 dsHA]
g AR Edfige] Aese B9t AT 5 1o, olF Rz sl AVdB A s
H-8-S 24cks Wb AT olE S8 WIN-TolA A3t 478 7t Fohit 7150l

ATEHA &l Je2 5L 5 Aok
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84l 71o] EETl vt T AYES A4S IETAY ddste] Ao &8
U= B 27F Q7= ok V990 AR 59t SRS oA SR Y]
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4) Guided-Clean Area Weapon
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5) China Aerospace Science and Technology Corporation
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6) Chengdu Aircraft Corporation
7) Beyond Visual Range Air-to-air Missile
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10) Inertial Measurement Unit
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12) Command Launch Unit
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10) Technology Risk Reduction
11) Multi-Object Kill Vehicle
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13) Ballistic Missile Defense Review

£ 1. janes.ihs.com (2017. 6. 27.)

(Hit to kill: the US strategic missile defence system
moves on from ICBM target intercept)

2. csis.org (2017. 5. 30.)
(The GMD Intercept: What Does It Mean?)

3. janes.ihs.com (2017. 5. 16.)
(Next MOKV interceptor development phase
advances with three contractors)

4. janes.ihs.com (2016. 7. 7.)
(MDA: Latest GMD test achieved its objectives
despite ‘anomaly’)
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