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3) US Army, 1996, UAV Annual Report FY 1996.

, 1997, 1997.
US DoD, 2000, Unmanned Aerial Vehicles Roadmap 2000-2025.
, 2002, 2002-2027.
, 2005, 2005-2030.

, 2007, Unmanned Systems Roadmap 2007-2032.
2017, Unmanned Systems Integrated Roadmap 2017-2042.
4) Martin Streetly & Beatrice Bernardi, 2017, Jane’s All the World Aircraft Unmanned 2017~2018, Jane’s by THS Market.
5) Dulcinea Media Inc, http://www.findingdulcinea.com/news/on-this-day/July-August-08/On-this-Day—Austria-Rains-Balloon-
Bombs-on- Venice.html, 2020.7.12 7344,
6) Wikipedia, https://en.wikipedia.org/wiki/Hewitt-Sperry Automatic Airplane#/media/File:Hewitt-Sperry Automatic Airplane
1918.jpg, 2020.7.12 7.
https://en.wikipedia.org/wiki/Kettering Bug, 2020.7.12 732,

7)




0j=2 ZALE Folgsr| TEA e Al 2M / AXe - daE 21

<& 1> Bombing by Balloon, Sperry Aerial Torpedo, Kettering Bug

A& : Dulcinea Media Inc, Dulcinea Media Inc, http://www.findingdulcinea.com/news/on-this—day/July-August-08/
On-this-Day--Austria-Rains-Balloon-Bombs-on-Venice.html 2 Wikipedia, https://en.wikipedia.org/wiki/He
witt-Sperry_Automatic_Airplane#/media/File:Hewitt-Sperry_Automatic_Airplane_1918 jpg, https://en.wikipedia.
org/wiki/Kettering_Bug, 2020.7.12 7 4.
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<& 2> Queen Bee, Radioplane

25 © Wikipedia, https://en.wikipedia.org/wiki/History_of_unmanned_aerial_vehicles, 2020.7.14 7341
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8) https://en.wikipedia.org/wiki/History of unmanned aerial vehicles, 2020.7.14 7.
https:/en.wikipedia.org/wiki/V-1_flying bomb, 2020.7.14 744,

https:/en.wikipedia.org/wiki/Ryan _Firebee, 2020.7.14 7144,
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<3% 3> Flying Bomb V-1, Firebee

A& - Wikipedia, https://en.wikipedia.org/wiki/V-1_flying_bomb % https://en.wikipedia.org/wiki/Ryan_Firebee,
2020.7.14 7.
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2020.7.12 7341,

1990~ 2000 o= v]=n Foldk3y)
RQ-7 Shadow-20013& 7ld-3k3ict. RQ-1
oo, 5 v gt
Global Hawkl5& ©F 19.8km AF3-ollA]

okl ol il
=
kit
—d
rO
o
ol
N
TO
as
% :
=t
rlr
o
i
o
(0
o
o
i

)
oo
o
il
>
oo
ol
32
o I
=
&
b
Sl
rO
oot
ok
i
;U
@
& L e o

R

Je= s dolg 4

11)
12)
13)
14)
15)

https:/en.wikipedia.org/wiki/IAI Scout, 2020.7.12 7344,
https:/en.wikipedia.org/wiki/AAl RQ-2 Pioneer, 2020.7.12 7144,
https:/en.wikipedia.org/wiki/AAI RQ-7 Shadow, 2020.7.12 7.
https://en.wikipedia.org/wiki/General Atomics MQ-1_Predator, 2020.7.12 7344,
https://en.wikipedia.org/wiki/Northrop Grumman RQ-4 Global Hawk, 2020.7.12.
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<2l 5> Shadow-200, Predator

A& © Wikipedia, https://en.wikipedia.org/wiki/AAI_RQ-7_Shadow % https://en.wikipedia.org/wiki/General_Atomics_
MQ-1_Predator, 2020.7.12 7.

<32 6> Global Hawk, Dark Star

A& Wikipedia, https://en.wikipedia.org/wiki/Northrop_Grumman_RQ-4_Global_Hawk % https://en.wikipedia.org/
wiki/Lockheed_Martin_RQ-3_DarkStar, 2020.7.12 7.
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V. 7|59 AR #3357 N A%
4.1 A% Group-32D FRI3kg7] 7
4.1.1 Outrider 7|
1996 5€ v]=2 HAEF Group-3 FAU&F7]Z Alliant TechsystemsAte] RQ-6 OutriderE

A ANE7 e A A (Advanced Concept Technology Demonstration, ACTD)22) 0.2
FRe o Fn] o At o] &S BT WA 0 R oS v]g) 52605 e St

Aok 7172 19660 SUEN 1999 A 0, 6718 W) £ MRS S ZeolAck, A% 7170
F A=A WA 4ih) AT 9ol ZPARom, S APFHE A=A,

712 273 88 200kmGBlT 71, F 50km), A AlZE 3A1%E, GPS(Global
Positioning System)& &85+ 0|y} HxE Q%, S AR A, 38 (Electro Optic, EO)
2 A Q)X (Infra Red, IR) 7Hl2} &2 HMMWVs A< 2} 2t 9} C-130 5719 &4 $o]3
o 54 874 E Aw AIRE 4ARE Asol &k, A 7T o] Tl (Synthetic Aperture Radar,
SAR) & %3H541(Common Data Link, CDL) 24 590131
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21) vl=r A FRAGF7E 7R 331t DoD Instruction 6055.7(2018.8.31.) 2.
- Group-1. Has maximum gross takeoff weight of 1-20 pounds, operates normally at less than 1,200 feet above ground
level (AGL) and at a speed of less than 100 knots indicated airspeed (KIAS).
- Group-2. Has maximum gross takeoff weight of 21-55 pounds, operates normally at less than 3,500 feet AGL and at
a speed of less than 250 KIAS.
- Group-3. Has maximum gross takeoff weight less than 1,320 pounds, operates normally at less than 18,000 feet AGL
and at a speed of less than 250 KIAS.
- Group-4. Typically weighs more than 1,320 pounds and normally operates below 18,000 feet mean sea level (MSL) at
any speed.
- Group-5. Typically weighs more than 1,320 pounds and normally operates higher than 18,000 feet MSL at any speed.
22) A= v 550 Vlse ggete] AR JE e AR ERO0E Ze FYIAAIE @71kl ek
Ale etk
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<12l 9> Qutrider

A& @ Directory of U.S. Military Rockets and Missiles, http://www.designation-systems.net/dusrm/app2/q-6.html,

2020.7.12 334,

<FE 2> Group-3 ACTD Performance Reguirements

ACTD Performance Requirements

Parameter Basic Option
Range 200km
Target Location Error Best possible using silgggi;lg)ffthe*art GPS (NTE
On-Station Endurance 3hrs 4hrs
Launch & Recovery Unprepared surface/large deck amphibious ships Add,l?gggla tic
System Mobility 2 HMMWVs/1 Trailer
System Deployability Single C-130 (4 AVs & Ground Equipment)
Payload EO/IR SAR
Integration EMI shielding/corrosion inhibition
Data Link Compliant with JII (200km LOS at sea level)

Common Data Link

Propulsion System

As provided by Contractor

Heavy Fuel Engine

Cost(AV & Sensor)

$350,000 at 33rd AV; $300,000 at 100th AV

NTE: Not to Exceed

EMI: Electro-Magnetic Interference

TO&L: Take-Off and Landing
JII: Joint Integration Interface

AVs: Air-Vehicles
LOS: Line Of Sight

2L : US DoD, UAV Annual Report FY1996, p.17 #-173.

41,2 Shadow—200 7§t

1 Yo

Group-3 A&H 9l

37] Shadow-2002] Q2 QFAFSFS Al
S8R 50km, AlF AIZF 4A]7E 7R QR 3 opxo] 25

BOR ol 33 Solsich

2002 %7] B4 RQ-TA 24 EE A& Aaksto] Ao wjx] o}oﬂt} z7] B9 A5d =gntk
74 50km, A& AlZF 4~55A17F0]¢l o m o] Akl TATAFS] POP-200 EO/IR ZHHet&E %‘2}6‘}213}.

Hj&iA| ] 5171+ Zo] 3.4m, WH] 39mel 3t} 2003 d e A

akelom, 2004l 4
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29l RQ-7B HIX& Aot &894 125kmE S lsk3laL, 6417 v3S flste] Wl 4
©](Wing Span)& 4.3m% =%, @I Uil A5®aE F7ketlth 45731 HAlsy o]
Z E(Payload) = 45kg o 2 Zois}sit)

RQ-7TBE oleta AAolA AHgste 5 <z %
AR7A1-11012 Jelgs sl d4d o
(Octan)7} 872 3]¥H+-(MOGAS) THE WA kg™ o7 nAksl g 75 F1EHA
om g AuE et AN E FAEAT

2006\ 0l &= A5 7ol o] Foi Rtk 9AIZE < flete] @7l dol& 6.1m=E 53 eH, 7414
(Carburetor) 178 ZAkA|o] 2] (Electro Fuel Injection, EF) .= W7 st AR741-1102 A5 4=
skeltt. EO/IR 7heleh= POP-3002.2 Ae/lF shHA da A% 914585 35kmzE il
t}. o2 Qs FFHMTOW)= 204kge] = Sitt

20106 0ll= -ulel #o]#] AA|7](Laser Designator, LD)E &abetgith. 18]l 20151
RQ-7B V2& “ds7h%e] o] Folftt vlaA A EYFst= s Y T2 AFLe) &
HrjoA FAlel] B QEE ety on] HExEeE A4 (Tactical Common Data Link,
TCDL)E &2stal dlolH & Yo slelaltt. 957 (Mission Computer, MC)E &2bstal, 2HE
AZEOE o] =itk B F1de 79 o84S AEteldl on, 201997k 71E9]
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4.1.3 Shadow—200 SH& 7gr

20109 7] St Shadow-200 <1837 EF 9] (Munition, Quick MEDS System &)
£ Azslr] flete] 57| e £ Qe AP E ol AS 2SI ]“ﬂ ST
General DynamicsAFe] 8lmm(4.5kg) 3553} E8(Air-Drop Guided Mortar)2 45 50,

A= AT

2011~2012'3 RaytheonA}2] Small Tactical Munition¥} Lockheed MartinAF2] Shadow Hawk
Guide Weapon, General DynamicsA}F2] 8lmm Air Drop Mortar s©] A]&H]3]e] A 3-8t} 2014
d TextronAH= ThalesAFe] Fury AH57]E Shadow-2000) A&sl= o] AdFskich 28y off
Z AR AFEoE pE FRIgET)ed S shEA Alw ARE T2 A AstE A e
ol st Ste] 394 wkgol wheh FAkS BFESITh

sHAl Fwetil w9 A% ;ﬁ% }74] 5Hl‘%.§l‘:}h AT 5= 46}0% Ed= Y (Blended
Wing) @402 7 4dol& 69m= %2, 607+ Lycoming Engines 7423 ‘33\3}. Rl
1,100km, & A7 15A17F $5FHMTOW) 5dkg 5 7Fsto] 330kge] SSItt 5%kgw 473H] 2
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B BT FAPAE Fssrgon, A
& Aus A S A 1741 H9lek $EAL F2eto] w7 WA A5
Holek. e TS A% S0l AT FAFFANE 27T Uk ol F I f2 W) A
$519) BELLAMSE 971 5401245 ZE1S 37} SR/C Shadow2 /iele] 201213 82 A ] a)
2 sgloth, TR ol A ohd FPo T ¢844 PEOZ TR A2Hth

<2 10> Shadow-200 v2, Night Warden, SR/C

A& © Army Technology, https://www.army-technology.com/projects/shadow200uav/attachment/shadow200uav3/, Mi

litary Factory, https://www.militaryfactory.com/aircraft/detail.asp?aircraft_id=1819, UAVVISION, https://www.u
asvision.com/2012/01/26/aai-offers-vtol-design—for-us—navy-medium-range-maritime-uas/, 2020.7.12 7341,

<X 3> Shadow-200 A&

T RQ-7A RQ-7B RQ-7B V2 Shadow-M2
=7] (LxWxH, m) 3.4x3.9x0.9 3.4x4.3x0.9 3.4x6.2x0.9 3.4x7.0x0.9
MTOW (kg) 14 170 212 30
Payload (kg) 25 45 43 59x2
Max Speed (km/h) 228 219 - 153
Range (km) 1085 125 125 1,100
Endurance (hr) 55 7 9 15
Service Ceiling (m) 4570 4570 5,486 3,048
Power (hp) 33 (UEL741) 33 (UEL741) - 60 (Lycoming)

25 @ Wikipedia, Jane's All the World Aircraft Unmanned 2017~2018, #|-14.

4.1.4 A& Group-3 Fold2r| 7 AJAMY

vae

Group-3 ¥

A 9 o 2E 5 %%ﬂ

FYlE BT T

Shadow—-200< 2}7] Group-3 A&d F-7|2 A48t F2 &
1

Agolars, dolHga 14, <zl Foll disiA 712 QAR 34 o4

S o]&3s= ACTD
AL BH FF AR A

lo

N

K

i
T

M

[}

EA=RA

-

o= it

3+ 2_1/]. -

LTS FF7]E oE3ith ACTDE 8
= A &34 AR TE QAL
TAFEQ] -8-AI7E SAR G,
POz Sk

(o) 2=
F& F5020 F e

T AT



30 M= M3A M2%

STATE HJ,EHE AA S FAshS Btk F7F 34 LA 2845 Feehe 1Al B
v 9} o]e} FE ] EH~«1 zto] & REQGst Aow &

234 7 L(evolu‘uonary acquisition)23) kel whe} 7] Q727 =X ¢ AAskel o
Z7] Ag AAE o F AeAE S A Aes AEsA R 53] L&A T
9ol g S 7} T T8 Al e FAk olgka AA Tl AA *“3"5}

E Wk W 2k o] A EA Q1 s A

7 A
Qo R 1SS 55l 1 BAES Bhal] TE Fa D S5 BF 45 5 4D %
£ $85tuA s o] itk 718 ZYFS BEstel AU Group 4 TALTIE B8
St s AT FAC|AF S5 FbeHe ATFE o] Folzlth

4.2.1 AZ8 Predator 7

Lyt M= PredatorE A3 3)AF] General AtomicsAH7} 703k 2o g ddA Ut £ ¢
ol General AtomicA’} LSI(Leading System Cooperated)AFS Q1=3F3 o™, LSIAR=
Predator?] 7411 GNAT20E 71%sk3ich. GNATS] 4l 16213} v ah= Prowler-750290]H,
Aesd, A= JHA, Anlae R S8 flste] AEAR] AsEE st Atk GNATE
Rotax 912¢1%1(4 Cylinder 89hp)& AH&-8ke] 124]7F v 3o] 7hs3l3itt. 17131 CIACIA 5t
Tufste] drpok(Albania) ol A -8-8FAAINE S W I(Bug), AlFHE EH 5o EAE ol
A= 7= 3tk Bl71= GNAT-7505 6, 5714 &7d<1 I-GNAT ER 16tE =at3ith

<3a& 11> GNAT, Prowler

A& - Wikipedia, https://en.wikipedia.org/wiki/General_Atomics_GNAT % Unicraft, http://www.unicraft.biz/on/pro
wler/prowler.htm, 2020.7.12 7.

23) FI1AA A Al 71 A 9 g A7, L AEEE el FEe AT 9AIE 23] oY W A st
HFA o s ehachks A%E woth )e 7,4_‘3, Egtsl7)e gol b 2011) HA

24) Wikipedia, https://en.wikipedia.org/wiki/General Atomics GNAT, 2020.7.12 4.

25) Unicraft, http://www.unicraft.biz/on/prowler/prowler.htm, 2020.7.12 7324,
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Predator ACTD 221382 v]aF 373 CIASCZ 1994\ 1¥€5-E 19964 6E97F4] 21853
ow o] 7|zte] IMEMIHA 12ch)7F A A= At HZxoll= EO/IR 7HletsE gAfstal oy, 5
AT OIH(SAR) 2} 2701 2] @ stolof(Hellfire) WAL ato] 7hastes Ads7lwo]l =AUtk
973 &A F3= UHF-BandE AHE-SF o, A58 vlo]E| ko] WolA| WA Ku-Band® ¥173
s 281 A A8 XY o] ¥ (System Engineering, SE)& & -23HHA Be FAHH o] Ay
shAth AlAIES RQ-1K o™, AAF Bdle RQ-11Le] =tk 18} vl=r 37 o] 4
RQ-1AE e, 19979 A& AL Aok AAalct. ¢ st &0 20 Ads kel #st
3 A7t Zﬁsﬂﬂ‘”'ﬂr

1995 6€ ~12¢ ACTD AlAIE<S ‘Come-As-You-Are' 73 0.2 F52] 7FAFA]9(Gaza Strip)
Aol 3E T?Jd’?ip]'- TEA| T Aol A vlEA 2o SA 0= e 1
o] OL]_ L8 AN A5 QAL F3] AASEHY T U st B4 Z
FAF A3 %3 A A (Air Traffic Control, ATC)2F 2402 B4 = %l 58, F83okd
72 (Identification For & Friend, IFF) F7} S°] L7t}

1996 @7he] el 9] ATl e FUH A=, olwf SARE Z3stal ¢4 F 4l Ku-BandE
71eFSlTh. o] GA19] SAR+= Northrop GrummanAhe] < (Tactical) SAR®]1 oW, FF GA-ASI
AFe] Lynx SARZ 55 /IEskaich

1996 69 ACTD7} S5 HIBA 5th o Aok gl 2,3008 D)ol A=At o
Z4 & HEY Y3 (Joint Requirements Oversight Council, JROC)oA = UHF 54541, 1jo}2
] A2 Dl AN S 28 A ES FeehaA 16AEMES HIgA 4) T At
SFQith A3 Ak AlaEle] A N B]Ed ARSI EZE 23t

2 = dostgion, 71 Q7@ gk AlF W8S 5

7AW 7] AR FE FAEE 7= ACTDOlA vh= A o=

Rom Aol F&HE ES nEoR 334 d55 g otk 19979 7] 2 AR 37 &

95 ¢ (Rotax 9126114 914% WA, obd &4 A3tE 9 A AN

(Ground Control System, GCS) £3l/Z%, 2th2] v]3A1= 3 tfo] A Z4] Au|oA FFa=
7]%’ AFA /A8 3R] 47) dkEo] F7)E 9t

1998'd 5¢ Block 10RQ-1B) s/ Fell 2Fslior, Xl wA|, d7) AW so] F71= 3.
1999 ell= #lo]A A A7]17F 7k Qlek 7]Eelle= 7o) Feld %
U GFEOAARE 7hsstgith A Al ul 2 He] "olA e FRIEEIE S

o]-g3to] o]ZFA|7|7]oll= -S4l A|do] FAZL H 7] wiitolth s
2000 el ml=r BE| Qe A FA oA FF SRl 3
FA713 28 F e wo] FHET
Al

2001 1€ B4 Ao Aol o 2002 d L-3 WescamA 2] EO/IR 7442} RaytheonAHe)

B

Nl

Zolrt, ol 7] &
geolstr| & stk
2443}k /\]/\Eﬂ,o_ o]-q

pus

-
of
O
w
N
=
otk
I

of|
)
)

R
A
rlo
D)

>

2
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Multi-sensor® Ads°] 7=tk 20029 82 vl= 37+ AFF217] Finder Airg WAFSH=

Aastsiet 20069 59 W= AEE 3 (Federal Aviation Authority, FAA) 155 E53k3{th

RQ-1 Predator= & 259t & 53¢l ou B9 9 T30 = 2014\d 5€ 7|Fo 2 15407t &

P QlTE 2001 oF 7Y AR Mol FatE FRIFE7] 60tlE & 535k3 o 20t =40o] Sl

ok Aol ot &4 AL glglon AW T 283 ot o] Wttt stk oefsh %
!

o
fl

[€)
S ggkot Ak e A geto] AW VsE F7F
Al

<3 4> Predator L7& At

Configuration Feature Baseline | P3Ix Remarks
De-icing system O Required for reliable all-weather operation
Onboard UHF voice radio O For BLOS communication with ATC
Improved IFF O Positive airborne control requirement

Engine upgrade Rotax 914 to replace Rotax 912

Heavy fuel engine Mandatory for a marinized Predator

UAV common auto recovery system Feasibility study to be completed Dec 96

Exhaust system muffler

Engine and propeller quieting Variable-pitch prop

Upgraded IR sensor Under study for near term P3I

Moving target identification
Improved GPS
SATCOM suite replacement

Upgraded GCS communication suit

Under study for near term P3I

Under study for longer term

Under study for longer term

Under study for longer term

Communication Relay Under study for longer term

O|O|O0|O0|O0|O|0| O |O0|0|0

Laser designation/range finder Under study for longer term

SIGINT payload O Under study for longer term

* Recommended P3I(Pre-Planned Product Improvement) candidates
BLOS : Beyond Line of Sight SATCOM : SATelite COMmunication
SIGINT : SIGnals INTelligence

Z+& : US DoD, UAV Annual Report FY1996, p.19 Al+4.

4.2.2 9A¥ Predator 7JEt

2002 T3-S Akl MQ-10] H3lon, 2003 8¥ Ak Aoks AAs)
A = ok MQ-114 & 132 A szs A%8th MQ-1AE +48 4 9l
AGM-114 Hellfire 1= AIM-92 Stinger #]AFY “g2to] 71s-38kelth MQ-1BeA = FA17gH] <} <l
2 FYT Sl iAol H3lek MQ-1B Block 10/15¢141+ & 4],

5
kD
)
)
ofy
[>
3
m
i
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EFAIY Al A~BI(Multi Spectral Targeting System) 5% 35 /W& &4 &7 dol= 2+ 09m 57}
shlom - AR A S 28l V-taile] A EH 0, 715 (Nose) 2ol 2258 72t
= F712 A3t 78 MQ-1A7} Block 10/152 7§Z% 31th Northrop Grummanihe] Viper
Strike PGM#} RaytheonAte] FIM-92 &t mIAMd A3to] 7hgsizith o] sl = A5 143
ZH(SIGINT) 9} &4 FA] 4n] 9 S48 F2 e 7heet s NEE v g o] &4
& MQ-10M = A &alA E8skgit) 2009 49 715 70th ] &4o] lglom 5ol 1A g
AT B EAE E4o] | Aotk 11HE 8 T Atslon AeA AFHE 3 54

o sk

<& 12> RQ-1, MQ-1 Predator

Z}& . Wikipedia, https://en.wikipedia.org/wiki/General_Atomics_MQ-1_Predator#/media/File:MQ-1_Predator,_armed_
with_AGM-114_Hellfire_missiles.jpg, 2020.7.12 7341

MQ-1& v O Z MQ-1C Grey Eagleo] /W=t 24413 A, 1% 7620m 80| 7hs
ST 2004d 7€ AA Aol 2Rl om) 20061 8€E AAINE ARAALE A E o] 2008 4
T H]go] o] Folftt 2011 Al S fle g S/W7F 4 - HeE A, 2013 7
4 2% v st Alg A7 23417 S78F eH, A3 sl (Payload) 50%
th EO, IR, SAR ¥ GMTL20) 47} 9] #ufo]of mjated A=to] 715383tk RQ-7 Shadow
=82 F Ade Y AEAE](One System GCS)E 283131t
PO R FES 2% Predator XPE 7Estith o] FQ1337]& 3BAIZE v]dfo] 7hsahH,
7620m7HA] ol 7heatsitt 71E AlElel tinlsto] ZRAIA Yl 914 FAlo] Tkl a, Absol
25 7)eo] F7HETE A S Qe 353 v Ao AFHE et FHAgHE A
s Mo, ol 2FH el divlely] fete] 2FHS tegslaith EO, IR, SAR,
GMTL, MWAS?27) AIS®) 59| thzd-dn] 2T 7hsskelch

26) GMTI : Ground Moving Target Indicator, X]30]5 %257
27) MWAS : Maritime Wide Area Search, 3l1/333<171A]
28) AIS : Automatic Identification System, AFg-A1ut21HA]A~E]
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0.
r

<% 13> Grey Eagle, Predator-XP

A& - Wikipedia, https://en.wikipedia.org/wiki/General_Atomics_MQ-1C_Gray_Eagle % General Atomics,
https://www.ga—asi.com/predator-xp, 2020.7.12 711

4.2.3 Group—4 Predatoro]4] Group—5 Reaper® As7/N%F

o

GA-ASIAH= Predatorg WFEC.E o] il wheA] oy, Hoh @ JQ5an| g gAg &
W g B PO ARSE gl RIS 19989 27H] FAoR A e
FT. PB-001 78> BB ZF RS AHE-3to] 14630m7HA] &5 B 32AIRE g)t Alee] 7
AT PB-002 @73 BRAENS AFg-sto] 18288m7H4] “d5o] 7hssloler 18413 &

Fohe e BEL S,

-
oo oo
ol o2

2

2l | 205 FEE% o GA-ASIA =
2002 1€ w55 skQleh 2002 128 45 F2 F3k3l o 20049 19 Aopr]ote] w283k
t}. 20049 5€, GA-ASIALSE P15 FS MQ-99] oFAF AbF} F-4ksl AlekS Al A sHsitt 2005
59, =& WEe 4ol thk AzAkS A8k 20061 1€ F7F 50 Aloks 20074 5¥ell=
ZF7F 20 e AlekS AAsit) o] 20061 9€ o] MQ-9 Reaper® "™ ¥ i)
u)=t FE 20079 MQ-9 ReaperE o|gha-o} 7l AsRd oA 838150t} o] F-1837]=
MQ-1 Predator?] 712874 vt o2 SAE 7191 E71E 15mellA 20m=E =3 0w, MQ-13
2o A BA gH)E ARSIt MQ-11Kth 158 e Lk €9} 3] 3ujut w2 v] o)
7hsstaith HiS R 410kmv/h, 1] BG5S 1,700kg, H o5+ 15,000m, A& A7
30AI THAH A 23417 0] ek
2012\ 5€ MQ-9 Reaper Block 1-Plus 2% B]8o] A ¥t} o] FAS 7] dA4 e} v|w st
W 8RS ST, SARES Astetglon, o] S-S 4800kgol4] 5300kg 0.2 F
A ZIEA s o] SuE itk Wil dzwas FrkE Zasta, @il dolE 2imz &1
WA AE A 22702 SHAIFH T o] F13y 7] MQ-9 Reaper Block CZ T ¥ 31t
20129 12¥ ADM-160 MALD(Miniature Air Launched Decoy) AAASA S Fassl o,
20131 10€ AA- (Electronic Warfare, EW) 585 ZE#3ith 2013 el 8A]7F whel] C-17 7571

of WAlelel A AR $48 4 ol SR 2R

o
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d v AR A= A AR
St ZFslalo] Fobx| 1 K} 93 sk %< o)A
© 7 #olt} HH A7) (Radar Warning Receiver, RWR), & th3- Uﬁ] 3 o‘:HX] m] } el
Bal o8 The Y1dyy| A AFF ol 2F AU GPS AFAY vE 9] 7|5s 17}6}

&
Atk AFEAGHE Y 2 A9} 22 SAGA ok HA] AAd o f4A] 2AE= A

20161 5¢ MQ-9 Block 5 &+ 7eFo] lglor, 12¢€e] kA & 7MxzAler= Adskalth

2016\ Reaper® ©|-8-sto] ©Em|AdE Algtshs 1‘@31 ol sl vl= F<rol Predator
tn] A5o] ¥ ReaperE A5 8ho]| whe} Predators 2015~2017d 717t 5 E o] A4 =T}
2005 7FE @] W(Katrina) 312]AI1 A&l =] MQ-9& Fdske] shadAluh, vzl F-feof %41s}7]

A= FAA QI5o] Fast, Q15S 5k xatal7] witel Tt &kt 1 o=
%=3]9](See and Avoid) T Ale WjEo g dajF)

GA-ASIAR= #9715 7ol W Predator BE 7ldHéetal 91O, n)=r FAAS § %3}
AT 5T odolth. NATO AR 1 9] FRldta7] ZaRlZF 715 STANAG 46715
A galjoF gt} o] & flalAE 72 v B &S A8 GRS A48, BEAER]A(Bird
Strike) 28, gk vlg Ao}, F=3]9](See and Avoid) 218, W/ El

A 5 ) Sol Was
oh Y(Wingle): F7kstol 4047 ABS BEZ sha, BOR 4534, 25559497
A

(Traffic Collision Avoidance System, TCAS) 57}, A+&0|25 7} A EAAM] &7 52
y-go] 2t

vl = Sl 20061 O = H-H Predators WAl &8-Stk dltell A= 9417 Al B
EloA &80l 7heates ol W, Aste 2S5 R 25 915 oY AE I(Arrest
Hook) 5& 783t a2 5ol ik F1d¥7]< Global Hawks A4 ettt vl &
A= 7 B3 % (Customs & Border Protection, CBP)A4 = 2th9] MQ-9 A& Guardians 83}
pasg

2006\ Tkhanaeh= 874 0% NASA®] 2u7} &= Sl b=, A798), Fod7 5ol &8
i} 20073 49 A5 2E3AA (Autonomous Modular Sensor) & A&sle] 7|71 At 2|

MM A et Fo AL F5o] ThssAl EH A
I3k Predators HlEO. 2 ARIAE FLo18k37]Ql Predator C AvengerE 78t 1 gk Z28v}

H]

ot ghIEk AElat ohu] BYAl B, I T

ol
I

oy A~ElA 7|58 ¥dlksls Aot} A

pal o =T — = -0 A
A7) 2% v]3e 20061 42 S8l o, 20109 T F HA AJA71E Aaksleich oju] dol=
134m=E 7kl e, 2016 7€, FAA A8 Q158 Wit
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<X 5> Predator & mHiE A2

Predator Predator
s GNATZ0 (RQ-1B) (MQ-1B)
A7) (LxWxH, m) 5.0x10.7x0.7 8.2x14.8x2.1 8.2x16.7x2.1
MTOW (kg) 517 1,020 1,020
Payload (kg) - 205 340
Max Speed (km/h) 193 217 222
Endurance (hr) 12 24 24(max 40)
Service Ceiling (m) 7,600 7,600 7,600
Power (hp) 89 (Rotax 912) 115 (Ratax 914) 115 (Ratax 914)
G | meew | R
A7] (LxWxH, m) 8.5x17x2.1 8.0x17x— 3.811X20X
MTOW (kg) 1,633 1,157 4,760
Payload (kg) - 147 1,700
Max Speed (km/h) 309 - 482
Endurance (hr) 25 35 14
Service Ceiling (m) 8,340 7,600 15,000
Power (Ip) 1@5 115 900 (Honeywell
(Centurion 1.7) (Rotax 914) TPE331-2)

A}# : Wikipedia, Jane's All the World Aircraft Unmanned 2017~2018 A 7-4.

4.2.4 A<+ Group—4

W Zell A 7hakelar

Wol Wi Fue

& J?.i 2 e mlo
rlo %N'

%0
k9

ACTD 71{} = =

].J_;G o] A

ds
ACTD £8 3 2%

wolg37] A AN

T Yo

+ Group—4

ke oA HE

Fo) H4AT A%
SR15IT AEol TAL Aol #—%}% A
A9 A8 e ALY Ee A8

7jo] o

LE
g ol

19

13715 CIANA skl A5, @4
H 1(Bug) & Q15Fe] Algo] vﬂﬂmﬁ}
284 FGrlsle] d43817] 9kl ACTD A%
°] ACTD Z=Z130|qltt. ACTD X271
AbaL g} v]g A 7E sl ek
NAAZ AsE 5

Akl o)ol Aek. of 7)ol e A

i
3
T

1o

oX
r

=
off
1=}

Begow APHlA B AAFE 2
oA, A7 PeiA g8 pd el
BAE A% E oM, B 710 3

9] Ao Alg
A7kl A ZEstal ol AlEe A
91 General AtomicsAHe] Predator”}
2] o Fo] off
A54d Hxw o] Al AH 215}
] Predator ACTD:= A3-Ao| vt 7kt

a1, AR Z7e)
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WG THIEZF ZFH QT FAE Aloko] o] o FA, 7123 3E B oshAl= otk Ve
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A FA Y AAE SRS B mEollt

Block W] A% 7lao] o] Fol£w, S4EA0 B4 A 7% BAP} FRHUA 970
A o] 0|5l e Hglom, B QRgnle] el ket 7| EYEA FHsHe Aol
15E9IT 25 o] A& HEA A AR A ta 2151 AT} olFoiHn

o]l-?_ :[L&] /\]/\EJLQ 747] Qoﬂg]_i
B8 5 Y slwe] A& o]olz e
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20054 =t Sl Ael T B gAY RGO ReaperS AHE3HE AR, BFAF
AR TS Rakleh U] AGAZS s 254 T gelelA GulE 253
7) wjselgiet,

4.3 Az Group-b Fleg7] 7t
4.3.1 Global Hawk 7j&+

19909} vl= ¥ Group-5 FJAEF71E Lzl &37] 349 Global Hawk(RQ-4) 2}
A9 € (Low Observable) &/42] Dark Star(RQ-3)E ACTDE 7lat3ich 19949 69 ACTD Al
St H A (RFP)E a3l 2™, 1995\ 1€ Northrop Grumman, Teledyne Ryan Aeronautical,
Loral, Orbital Science, Raytheon & 57} A7} AgFsF3ATE ©]% Northrop GrummanAte] Global
Hawk$®} Teledyne Ryan AeronauticalAFe] Dark Star’} A= $Ith Northrop GrummanAhe)
Global Hawk &8WH3S 540km, A& Al7H 24417 Hola ks 19812mo]8l2™, Lockheed
MartinAFe] Dark Star &-8-1F7d2 960km, A& A7k 847k, Htalk== 13,716mo] vt 31714
& 5He] AAIVE WHEE Ale HEE Sl

Global Hawk®] 31 ¥4 v A= 19979 2€ A 2= 9l om 1993 29 %% H]gJo] o]Folxl
th 22 3 108ell= SARE A2 HgA o] Uit -+ WA v]EA= 1998 129 2% HVS
A AR FERekleh Al A BlEAlE 1999 49 IEEH G oH, 1
4 %}—r(Taxmg) s ] P A= S/W EAZ ==7]o](Nose Gear)7} £35St

9.11 H2] o]%<1 2001d 9¥FH ACTD AlA7] 3t|& ofZ7h gL ofgk AAol|A AFE-3817]
A ZEATE 20039 274 1,000 A% ’f‘e TR A A oA AlA7|E &gkt
B &) lginh 2001 129 2FW 1o vl 1di7h A oM, 20029 79 U A
I ARFFEA ooz &AL 2003 2€elA] 49744 2v)7h 712 FFEH R, 1

1)

I R

Vl
nﬁo

o
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ofL7IUAE f-8A Tl Al AeiEel Y A B H] (COMmunication
INTelligence, COMMINT) &2} SAIRSE sl H¥EE A5 Q12 7ls 77 H%oH, o< &4
 on A& R sk AgH)7E A2 E ]Ik Global Hawks 1131504 2] AR5 2 H oA
o 7)ed 2 e ARG B2F0 R F-16 A5F7]eF vlwskd ag-Eo] 1004 ol de] =tk

2001 5 AAN e 219)ehEA 6 A e} THA v BAE AT ol 7= YRQ-4AR
EHOH, ACTDE 5t} A ANLE 2th7F A 2= 90w, AA] 872 EO/IRe] 2= it A Al
W71 5 FAEE s i @ SlolAEARIIFF Mode-V), T84 78] (Traffic
Collision Avoidance System, TCAS), H]Zd$] X 2<=71](Emergency Locator Transmitter, ELT)
o= AR AdsiEel AT AANE AlAlel thaiA 20021 483 2003 2€e] =

H|gJo] o]Fojf o 2003 FAAS] AFS Wttt

27] 9721 RQ-4A Block 102 2006714 A& At 2 F 9rf7} AAkE|glom, 2011d &5
sty EO/IR¥} Alghe S R440] 7F A2 oy, GA] did 7H S w3 13wk 2y
2 oPdatl o 69005 2e7hA] Aestitt 630 A AlES SR FAsEA A A%
Aoz YT AANLE 2011970 Y= G om) A7y AdEd o] & Aabsto] A
2ba WA S sk WA (Spiral) O] KskA A FEjE 1= Sl

RQ-4B Block 20 20021 4€ Ak A3t 20049 7€5E ¥ 6vlE Aasisich ool &
SHMTOW), 9541] S5 (Payload), 5412 Z71E5 FUlatgion, Ay Al SUE 93l
G dol& 7]-¢-aL Y8l E FEehE st E(Hard Point) $F 254215 W78kl &4
H =3k o] B (Enhanced Integrated Sensor Suit, Group A level SIGINT)E A&}, W

S 25kVaZ =tAF

Lot 3%E AAPA A|¥78](Electronic Support Measures, ESM)E A£3}3t} Lot 494+
Block 30 1t)7} 3]0} Ak Qi) 2006\ 2€~49 717t 5 vl= @ AAA G wlof £E
T Alo] glglom oF 18288m ALEeollA] Aalk nld7| e} 115 SAE gAste] P-8 i x
A7Vel ALt 2006 72 715 IR 7S AEske] genaldS A5t

RQ-4B Block 309 7] +&%532 20119 89 A= on 2t P4+ AFo] F=HH .
et AT A RFAGH|(SIGINT)ZF F2rE gl om i F719 Bebs B8 A5 AR
t}. RQ-4B Block 409+ & AATAR £/ A (Active Electrically Scanned Array, AESA) #
ojt7} AatEglom 12t A AlFo] FHE U

2014\ o= 3A+-2 Al Fel o] B (Inverse Synthetic Aperture Radar, ISAR)7F &2he 11, 2015
ol = 714 (Weather) dlo]t]7} 2=t} 20173 U-290 &% UTC Aerospace?] Optical Bar
Camera®} SYERS-2(Senior Year Electro optic Reconnaissance System)E 728l A|3lH]so]
o] Fol Tt

Global Hawk= AFY 974, B]& Y 2804 solA ol77F =T 7} ik Adow &



D120l PAE POISFV| et g Al 24 / YRS MM

—co

w
©

A 7 B AlEo] 2006 8€olA] 2007 422 A AT 20061 ey 2 AAAS 5
g o] H)go] 2% Tkt TR HAa AVE IR Slrh 20119 29 HARAR
RQ-4 Block 40 vl sF&o] 22thell A 11t &3tk

2011 69 vl=r i S8AFH 7 S “RQ-4B7F AFA BAR &84d0] 4 el
3 AFEd 2y S A9 “Global Hawks =77} obRof] Fzo)1 o] 22 H|&o0 7
FE 7Feet AL ok AAFE 710 U-2 dib] 2-840]8o] A7t wjgl 29 29 @8] AHsh,
U-2%& Global Hawk* ¥ £Ud AME d&HH oz 83 +5 gof’eha A3k

= U228 -8n]go] uHa AlA Aol EojRthd Block 30

& Tty ear shHA] Global Hawk AP A1&5E Stk 2010 Aol &-8-FAH]& 2
Al 18- w8k 49 Rt Dot Fo] et ARo] Eglon 20139 )8k 1] 8900
7HA) sheskelt

2012+ 19 v s

Wt oo et
ro |

=
=

1

4.3.2 Global Hawk T3 7ljdh

Lo

i}

T2 RQ-4Bel EADSAFE] Al 3 B4 31 (SIGINT) S 23 Eurohawks T3]

o 20109 62 v]= o =9 =(Edwards) 71Xl A 2% v} A B]Y-s WaSITh 5
o v (Manching) 714 oA 20124 1271704 Al@u] -8 & Aol o f-HFd A v|ds

o

& =AW 7e3 7] FH(International Civil Aviation Organization, IACO) Q152 W= I of|A of
#]go] HAEd Tt FE WA A AR0] glojA] ICAO 152 S 5= 81912 Northrop Grumman
of A 7l EE %%o}xl U2 AL A HAAE 1SS A% F71 nlgo] wgl 79} AW &
22 ool wat 59 FF-E olyst IF HAE olFE T ZEINS FASTh

2005 v it —6H*J FATAE 93 2-870d (CONcept of OPerationS, CONOPS) 7 & 9}
71E45E flke] ¥ 9] Global Hawk Block 10 7141 378w Aatate] 20 i
Aok 2008 49 RQ-4N 70 Aloke w3} 119 67 Eelo AAdskson 2008 42 MQ-4C
Triton® = 32 FEHAY. Fo As/lF W F4sts Sl s BAsta, W
(Anti-Icing) % 93 WA 7]5a F7keE ZolQlth 2015 28 FAks f13h A7) F5el g
T AkE F7FskGlTh 20161 2€ 84 WU AlFeRsi e, 2016 99 A& *M Ak
A st

2007 12¢¥ ACTDZ A= 3 WA 2} 6 A Global Hawk 2th7F &0l 4] NASAZ o] [ %3
th NASAoA = s2jAIl A2 = A2 5 A7 38952 Global Hawk7} B &8k, &+
A= ol zHg e lEkoer 33 Feldty] 7 foli B sk k] wlFof o] o] 7
Atk NASAZ o] % Global Hawkell:= Ku-Band $41, Y& AA 2 712 A7) 2 Sl
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r

<& 14> Global Hawk, Triton
25 © Wikipedia, https://en.wikipedia.org/wiki/Northrop_Grumman_RQ-4_Global_Hawk, 2020.7.14. 7.

<3 6> Global Hawk &

an Global Hawk Triton
= (RQ-4 Block 30/40) (MQ-4C)
27] (LxWxH, m) 14.5%39.9x4.7 14.5x39.9x4.7
MTOW (kg) 14,630 14,630
Payload (kg) - -
Max Speed (km/h) 629 575
Endurance (hr) 32+ 30
Service Ceiling (m) 18,000 17,000
Power (ibf) 7,600 6,495 - 8,917
(Rolls Royce F-137 Turbofan) (Rolls~Royce AE 3007 turbofan)

Z}= : Wikipedia, Jane's All the World Aircraft Unmanned 2017~2018 #74].

4.3.3 AZFF Group—5 FAd7] 7 AJARY

=2 Group-5

71e gt 1% F7IAEE L] Global Hawkel A3 H AF3 <]
Dark Stars Z}7] ACTDIHA|Z 7Wdste], AR a8 H7F S AA 131 % A7)AF

el

Global HawkE A3tk ACTD o3 AAI/f el 298k on 2003 FAA Q15S gt}
P W7k AL 6u) FSBAA L, P FFE Ay YA AD S ASHE A
5 A o7t H ot f918E7]91 U-2 tiv] A st =

A A, A

22 AR A5E ST Block ©H919] e 7Fol o] FoiAHA 2006 7M1 27] A& AAke 9
the 2011 271 B ef8koith. 2ti= NASAe] ojsto] d-gn]E w7dste] A 7-2}st ool 7
skt 911 Hl# ©]F ACTD AAI71E o7 Aol ARSIt AA S-S SR g A
wo] of3laL Abek S el A ARSIV miEell thare] o] Qgith of T AR oA -8
< oWl Fadk Aol slglorn Edd 2 FUMAC R BFESIt 5UL Global
Hawk &#3%5 ©]8-819 Euro HawkE 7WZsi3iAE AR1T w4 VAR 270 A= AR

< TEHE
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Abstract https://doi.org/10.37944/jams v3i2.69

A Case Study on the Evolutionary Development

of U.S Unmanned Aerial Vehicles (UAVSs):
Focusing on Tactical/Strategic Fixed-wing UAVs

Kim Jaewoo" + Shim Sangryul”
(Kwangwoon University)

In October 2018, the Korean Army established a Dronebot unit. The future battleground is
expected to be led by drones and robots. However, in order to utilize new weapons systems such
as drones and unmanned aerial vehicles (UAVs) in the Korean army, it is necessary to go through
complicated and long-term defense acquisition procedures, which make it difficult to adopt and reflect
the latest technologies immediately.

The purpose of this study is to derive some implications for the efficient development and
acquisition of UAVs in Korea through in-depth case analysis on the evolutionary development and
acquisition of U.S. military UAVs. Accordingly, this study focused on the tactical/strategic U.S.
fixed-wing UAVs which have been developed and mass-produced since 1990s, weighing more than
150kg. They include Shadow-200 as brigade/division-level UAV, Predator and Reaper as medium
altitude UAVs, and Global Hawk as high altitude UAV. These must not only satisfy the required
operational capability (ROC), but also receive strict airworthiness certification.

Among them, Predator and Global Hawk were carried out as New Conceptual Technology
Development Demonstration (ACTD), and prototypes under development were put into the Middle
East battle. Although there were several accidents, flexible development processes such as system

development or initial mass production were applied after ACTD. The initial target performance was

B8 This work is licensed under a Creative Commons Attribution 4.0 International License.
* Kwangwoon University, Defense Acquisition Program, Ph.D. Candidate (Korean Air, Principal Researcher)
** Kwangwoon University, Department of International Trade, Professor
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set to be low and operability verification was prioritized, and the performance was improved through
the evolutionary development of initial low rate mass production, subsequent mass production, and
subsequent performance improvement. Despite the initial mass production phase, all required
performance was not confirmed, and the required performance was presented in a range of flexibility.

On the other hand, there have been large-scale changes such as engine replacement, aircraft
change and communication systems upgrade to improve performance. Mission equipment was
developed separately and applied to mass production when operability was confirmed. In the process
of the development and acquisition of these UAVs, unforeseen accidents, huge losses and increased
costs happened, but the U.S. government continued to pursue an evolutionary development policy
for military drones.

Therefore, in developing and acquiring new high-tech military unmanned aerial vehicles, it is
necessary for Korea to develop and acquire them based on operability in the initial development
stage, and to enhance its combat capabilities by improving its performance in the stages of initial

mass production, follow-up mass production and performance improvement.

Keywords : Unmanned Aerial Vehicles (UAVs), Drones, Robots, Evolutionary Development, Performance
Improvement, Derivative Development, Shadow-200, Predator, Reaper, Global Hawk





