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* ZX: NOVA, Time Line of UAVs, 20029

<& 2-1> Sperry Aerial Torpedo(Z}), Kettering Aerial Torpedo(%)
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* ZX: NOVA, Time Line of UAVs, 2002

<13 2-2> DH.82B Queen Bee(Z}l), Radioplanes($)

O Queen Beet ¥ SHTFOA HSE de AldE FAEFNTIZE ALESHY|
=] 2

o —
A JHEEIRA2D, X0 MG 7Hs FlES7IAL.

2t =2 EE0[2}
= 802 =2l FQAEXT|C| YXO|CE Queen Beets 2 17,000L|E
nl 01|A1 HISHO| 7hsst, =0 Al% 100022 ©F 3000t S HIHL
= QURULE O|FES Qo WHI|INE FAHIRJL, SEE(Float) HEO| 7t
%6+01 HICHOIM = AMB R 4= UR/ACHL F=9o| F-of=2 3800] Lol Fol
BHI|E LR, 19358 A HHES AZ2Z 19478 ALY
Ct.

O 19394 0|52 RES AH|RO0|H B X|ZE GLi(Reginald Denny)= 2
=99 Zof =AM F SRl Northrop Grumman?| 22X H
Radioplane Company% LAO| HEUCt =72l HIZEAE 28

g@8g 21 UE, HLE Lockheed CompanyOflAl &5 7|

o |_ = O
#HE Jlgitss YA 0| &3 OQEHVIE WA d35HAL
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laZALA S2o] 98N8 Q=310], 1939HEE 2X MAHCHHE Z27t

o
X| Radioplanes FQIEX7| 2F 150000 CHE AHCHE 600 2])SHRULCE.

3-2-3. 1940ECH FAIE FQUTE7|

O HM2xF AT 7|2tset S2a2 dAHe v-12 7iEst}a, of
7l HEOM ot fI"E 7ot
o

Qict. Oj=2 olof tigdstr| flet M=

* ZX: NOVA, Time Line of UAVs, 2002

<12 2-3> V-1(&}), PB4Y-1 and BQ-7(2)
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= SE9| H¥0| &= F7IHA AL

O =Yz v-10] CHst7| {I5t0 O] siz2 1944E0] SAU-12 PB4Y-11}
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* &X: NOVA, Time Line of UAVs, 2002

<18 2-5> Firebee 1241(Xh, Ryan SPA 147(%)

O 0|72 AQM-34 Ryan Firebee F2I&S7(2| 2Hto] Q&S B2 O|Az}
A2 1970H0| D22 H|Z2|o 12009 FolHdS7|E FONSHRILE
Je|xn Ol 7§XB}0]| Firebee 12415 H
Z[Z=9| 20|F 7|2tE(Decoy) FOlIES7 =
Al2[otzte| H4Xt H&Td(Yom Kippur War)0| ZESIHA Firebee 1241

£ 20 otz B 7|80j2te MER dE/iEe HES|
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A HE #a3xS 3457 fI5td FEE Firebee 12413 H
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* ZX: NOVA, Time Line of UAVs, 2002

<& 2-6> Scout(Zh, Pioneer(2)
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tOd PioneerS 7HESIRA2M, 1980 2 O i, i, =
00 Of 0|2l PioneerE ={I5t7(0] O|ELf. ZZAUFT AFIO| X

Pioneer= EFZ0|A O|F0| 7ts5tRALE ZZM(Gulf War)0Al 5000
o

o

N
=

—=—

30 po ot orjo ok

| SZEBOBN £ MMS HoiN MHMYSES FUUD, YAYY
20| S5 =IOl YBEOl WA= O|AZFAT DTN AHSE D
ct.

3-2-7. 1990ECH FAIE 2Tz 7|
|

O 19908t} RYIBBI|S Fa 57 2
HeolH ZALS LAYBIITH Bas MY AV +UND, o
UM 5 BeN SHo| 28PN RO |

7| ALt

* ZX: NOVA, Time Line of UAVs, 2002

<% 2-7> RQ-1 Predator(%}), RQ-4 Global Hawk($)

O 0|79 General Atomics Aeronautical SystemsAtO|A] 728t RQ-1
Predator= YZHte, OFZIIL|AEL SESX[GO|AM ZHA 74X 81 A2
of YZEQULCt O] 322 &X 600 Cf o422 EFStn QUCE RQ-T
Predator= 14~16A[ZH S92 MS0| 7ts5tMH, UtEO| ZHy TV7ZHOEL
MolM FtHzt, 70T 0| (SAR: Synthetic Aperture Radans XY

o
St HALEE YFsdsS ottt Xdol HolHEaEs fdE3E HES

_29_



HZtAlM 40| ZbsSICE d2{Lt RQ-12 =0t ZAIEE 48 =Y
= ?I5H JHHERAL), oo CHEAL DJAIYES HASH SHYRE
7SSt R RO 282 F0| HoHlo

O RQ-4 Global Hawk= OFZZFLIAEHO| & HIX|2|O| FFE +ASIRUCE
Teledyne RyanAtZt Bt ROIgtE7|2M WESH= %109 459 EH
g 3'@'3‘7|0|Ef HI7HZ0l= 116ft RO, X|Cf 65000ft &30A 2

—

= 1 =
£ E3l gAMSAO0| JtS3ICE Global Hawkes X|AH
Mot HEY 2oletE 7| M|A oLt

, RHERZE0| 3,000km0f O|20, ™t
SAR At HMArEHHMQM ZEA|IFH|(EO/IR: Electro Optical Infra-Red)

ol
SoE HH=E EMTHE #10 AN 7|=H MO 280 BEE =
g & ALE £ XYol =FA FF0| w2t AFHA 8 O|FRE HEF
MR 2E HY 20| Ats22 O[FX|= HAOICE ZF oA =gdt7|
o ==t Aen, 22 2k =9 oY FHZ O 28Y0 2 &
d2 g2 Ase 71T OIEf

3-2-8. 2000ECH FAIE RT3 7|

O blajel ZALE Folgdsrl= sMth RAIEE7IE OHE = A= =2
7120| HEE XEHez THEHD ol =2YatE FALES7|L
NEEHE SA0 A= ACL =2y FAYS7[= O/ #T OfY

gt &=, ot=, O|22td S MA Z=0M ZHZof ZHXE Zistn ULt

O FQAMET|(UCAV: Unmanned Combat Air Vehicle)2| #4120 CHSE XpA|SH
HYZ "2-4-3. TR FAWET| Z4 SO CHEI|Z SO
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O Olze| Fogds?l A =& 7

M

The Joint Unmanned Aircraft System
R, 0 EF FATALH0 ot 2=

ool 2fsi 2008 11& 25

3-3-2. A3 HA 2F/7I& U

2015 QiC}H0)

[y

2 SEFRA7IAA-ATAJUAS CoE:
Center of Excellence)0f 2|8 Aot

2go| #org xYsts

=

©
<H 2-1> RQI|ALH E2RI|E
=5 Z|CHO| & F E(Ib) 281 (ft) £ I (Knots)
I <20 < 1200 AGL < 100
I 21-55 < 3500 AGL
< 250
m < 1320
< 18,000 MSL
vV
>1320 Any Airspeed
V > 18,000 MSL
*&X: U.S. Army Roademap for UAS 2010-2035
O MARRI: 270 A FAYRO AEEDH, FHA 0[F(hand-launched)
o 7ts3t J[OE Fgs7|o|ct ZALEE A Y ZSRSTA

reconnaissance, surveillance, and target acquisition)0fl AFEE|H, ZH|&=

EO/IR, SAR B X7} 7h&3tCt. 4=k 2 2+ (logistics footprint)ye= =2

O|C} CHCHZ Ol HLHO| g2t & QIA(SA: situation awareness)
o

o
2o[7] WZo HAlof MsE = U= w82 MAO|H,

F_E!

#a

X
22 =9

IO

10) U.S. Army Roadmap for UAS 2010-2035, p.12.



2L 280| 7t55t0] HAo fEol M, A2 A7[9 HHez Y
ROH-g0| ECt= 0| FFOITE 2Lt YEtHoZ 1,200 T|E 0|3t 2
X4 E(AGL: Above Ground Level)OllAl ZtA|MO| =HEE MEfOAMTE 2

80| 7tsst HEAZHo] {2 EHHol RUALH.

HAZERO: Ot=0M 285k, HALHE 08T O|F(catapult-launched)
H2 &2 ISR & RSTA YF7} 7hsotet. SHE| HTEREZ0|AM 3,500 I
E Ol5te| X|&nko|M F== 2&80otCt EIfZEH= EO/IR 0[N Az
Z 7 7|(LRF/D: Laser Range-Finder/Designator)

SO0l ZE, S =&
3
o

o #X|J0| HRsIL NAZFIECHE Xz AHZ HidN 27|
=]

2 250, =2 80| 2Rst HISAZE X AHEHFE0| SIS =
of 7| M0 O =t 2 sl MAZF g 7hsdtet 12
LE A2 sldat gAIZE HES0] MtHo|l, SHEE &2 2+
o] 2+ &Ct

HAZFm: MAZEFOO Hio & AlAEEZ 0 Lt ZSLE0M 28
TH, 5872 HA#AHZ HM32 s
LRF/D, SAR, MTI™), SIGINT12, EAMZHA,

oy 9y X, 12im,
CBRNE™ ETY7} Zh5eict 2 HigH2 Qlstol S20| 5o Cyst AL
MM 9 RES XY & YChs BFO| AL 2Lt CrYE WHE B
& Jbs$h B HIBAIZIOl FOlSE EHYo| EACh RAXAUL X4
XUHAE Brotol HTe £ +F0| Basl

HAZRIV: MAZROIECHE d0i¥ez 34, S A0E0N 28ECH
He MU2EUEN U MH3dsE Ewote UL EMEHI= EO/IR
SAR, LRF/D, CR, SIGINT, AIS14), 348 27| &

=75 S (NAS: National Airspace System)O|A| 28

11)

(MTIL: moving target indicator)

12) A& AW FF(SIGINT: Signals Intelligence)
13) 33, AESH Wb, 3 2 1ZEHCBRNE: chemical, biological, radiological, nuclear, and

high-vield explosive)

14) AFs2"H A 2~BI(AIS: Automated Identification System)
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of B#E HYUSS ©otof sttt HAEFIVe FALE7|= MAZRI
2Cf AT =0l &7 WEO, H 31 FAHR2 7| HE &= A=L,
MAZFOECHE R2 MEAZL 955 A=Ch FEA MESAIH0l &
Ol CHEO| E=Xfeich  EtHoz O|AFA| YHE =27t Rdt
O, oXdeTes RAULS7|e XNATYHHA =222 EROICL 29
SHO0| Mete|O] HIZEAM X0 M| 2&0[ =7}5tCt

O MAZRV: 787 MA SoM 7t 30, SLAE0N &=
7

e 1B
|.|'|
4> ox [

o THY W2 X9 AH28HEn 2 MIAIZ WE HIH

s2 XAl ZAEE 8 ® ZHUXY Z4(penetrating attacks) &5
3o| 7tssict. EH|E EO/IR, SAR, LRF/D, CR, SIGINT, AlS, 2%, &,
HY33 S HAME £ Utk d2fu OFHFS izt FH|E #AF=2T}

.

T EeTE RS RO XHFEO| ERSILh F,
g&7 =0 FH A7(et HAet SHSHIt 2 EICE H|7HAIM

oM fldS4el 2&0| 7Hs3dtLt.

[

40 qpH
2 o [ 1 S o
ot

Ral

Unmanned Aircraft Systems (PB13 and beyond)

2013 Expanding Strategic Focus from Irregular Warfare to Include Al < a Denial/Near Peer 2035+

Mission Areas

MGQ-18 Predator B Himter 5 MCTUAS USA VTOL

Persistent ﬁ . e
FAAXX
y _ﬁ MO-1C Gray Eagle USN MQ-88/C
J Fire Scout T
T e T

Tactical

- — S T
- <13201bs - - P‘
* <FL180 USA / USMC/ SOCOM B

USN / USMC
* <250knots STUAS RQ-7 Shadow USSOCOM EUAS

Small Tactical

Micro/Mini -~ 4 Small Family
= Tactical 1 USSOCOM / USA / USMC

of Systems

<d8 2-8> HAERFE Oz RS

* &X: DoD, Unmanned Systems Integrated Roadmap FY2013-2038, 2013
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oot
oK

7l HA 270l 2

—_ o
<H 2-2> O|F29| £217| A 2F0 st 2EHZ
T2 28 A AH TF(UA/GCS) 53 U AT | 28H|CH
P RQ4A Global Hawk/
So/ol T BAMS-D Block 10 9/3 ISR/MDA(USN)| Theater
- RQ-4B Global Hawk
3T
y S Block 20/30 20/5 ISR Theater
zq | GClobal Hja”k Block 5/2 ISR/BMC Theater
Support
rop MQ-9 Reaper 73/85 ISRQ_F;S&?//II:E;N/S Corps, Div,
Brig, SOF
Support
S MQ-1B Predator 165/85 ISR/RSTA/STRIK Corps, Div,
E/FP :
Brig
MQ-1 Warrior/ MQ-1C
=X
v e MQ-1C Gray Eagle 31/1 Only-C3/LG N/A
ISR/RSTA/ASW/
e MQ-8B Fire Scout 14/8 ASUW/MIW/O| Fleet/Ship
MCM/EOD/FP
(=) I EH -
FT/AS/1 Lmmingbird g/3  |Demonstration|
=T Only _
S7 MQ-5 Hunter 45/21 | ISR/RSTA/BDA Corgfi'qD""
Brigade
m | sz/4d44Y RQ-7 Shadow 368/265 |ISR/RSTA/BDA| Combat
Team
Sif /sl & STUAS 0/0 Demonstration| Small Unit
AT i
o o E/il s/ RQ-21A ScanEagle 122/13 lSR/ESJRA(/)FTORC Smas!lhilémt/
= T
So/olT/| pqo11 R 5,628/3752 | ISR/RSTA | Small Unit
S| & - aven , /3, / ma ni
SHH/ S Wasp 540/270 ISR/RSTA | Small Unit
I
Ex Puma 372/124 ISR/RSTA Small Unit
ST/l MAV/T-Hawk 270/135 |ISR/RSTA/EOD| Small Unit

* &ZX: DoD, FY 2011-2036 Unmanned Systems Integrated Roadmap, 2011

_34_




3-3-4. O|22| RAFd37| ds™HAZRF IVZIE)

oM = 2009 7|=2=2 OlZOM 7+ B2 2EAIZHEHM Folg
7| HIHAIZEO] ©f 55%)5 7Z|Fotd U= HAZFIVO ZFE0f U=
5)

s 7|0 tiet st MeEs dEHENA}; oot

40 ok I'|-II

a

10,000

RQ-4 G-Iobal Hawk O -aE S
O -ag4
_J%
1,000
Y i a3
1 Predator
q -1
3 MQ-5 ELgter A/B .] G0
- Hummingbird
(Ibs) M RQ-7 Shadow & d HIBAIZ
Tiger Shark 2 67,551 15%
Neptine/VCUAS EUAS/Sentry 3 100831  22%
10 '
® @ Scan 4 254,412 55%
Raven Silver Eagle

[-_' ox 5 39,269 8%
£ » /. Aq%v Puma A 462,064 100%
asp, quio asp 100 1,000 10,000

EHHEL (nm)

= ZX|: Dyke Weatherington, Unmanned Aircraft System, 2010.
OolslT "
<dg 2-9> O] FoaS7|9 MAZF X HIAAIZH

15) Joint UAS CONOPS, Ver. 2
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O RQ-5A/MQ-5B Hunter

- 2&7/MHZ=AL O] |7/Northrop Grumman

j
<# 2-3> RQ-5A/MQ-5B Hunter
T& RQ-5A MQ-5B & RQ-5A MQ-5B
40| 22.6 ft 23 ft =4 20| 29.2 ft 34.25 ft
Z|CHO| B S2H 1,620 Ibs | 1,800 lbs | EXH=2f 200 Ibs 200 Ibs
Moto Guzzi|Moto Guzzi
A=z 420 lbs 421 lbs I 2 S E} MOGAS JP-8
HFE 280 Ibs|/HFE 280 lbs
Moto
Moto Guzzi(x2) 57 hp(x2)
AXZF AXIZ== | 57 hp(x2
e Guzzi(x2) Mercedez =" P(x2) 56 hp(x2)
HFE(x2)
EJi= =] LOS LOS 2&F04 | C-band C-band
ZCH/Hiz] &%
Wz A7+ 116 hr . / 118/70 kts | 106/89 kts
=
18,000
280 | 15000 ft 284ty 144 nm 144 nm
ft(MSL)
ogEE | gFz | mRz | amye | T A0 BRSO
Tamam Tamam
EFXH M A MM K Z=A
=FXH A A EO/IR EO/IR PSP EPN; MOSP MOSP

* ZX: DoD, UAS Roadmap 2005-2030; JUAS-COE, ARMY Tactical Pocket Guide: Organic/Non Organic Group
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O MQ-1/MQ-1B Predator

- 28 /M ZEAE O] S7/GAASI(General Atomics Aeronautical Systems)

& MQ-1 MQ-1B T MQ-1 MQ-1B
40| 26.7 ft 27 ft I 20| 487 ft 55 ft

Z|CHO|ZZ=2H 2,250 Ibs | 2,250 lbs | EXESZF 450 Ibs 450 lbs

AEFH | 665 lbs - A= HEY AVGAS -
AZXIZF |Rotax 914F| Rotax AEI=H 115 hp 115 hp
BLOS Ku-band
HolHE3a 2 EF ot
LOS C-band
24+
. hr(clean) 24 hr(clean) Z|CH/HH=] &
HEAZE 16 hr(max 118/70 kts | 118/70 kts
14 hr(2| & | =
gz | Pavioad)
25,000 ft(MSL
eg1s WD 7| egera | 500 om _
15,000 ft(AGL)
JECT EE] A5 e EE]
EO/IR Raytheon AN/AAS-52
EF X Al A MMH Z=A
A SAR 1HIZ=AL Northrop Grumman

AN/ZPQ-1

* & DoD, UAS Roadmap 2005-2030; JUAS-COE, ARMY Tactical Pocket Guide: Organic/Non Organic
Group 3/4/5 UAS, 2010
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- 28&T/MEAL
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r -."I
NN

O RQ-8A/B Fire Scout

v

0] 8%, diz/Northrop Grumman

=

o=

A

<# 2-5> RQ-5A/MQ-5B Hunter

T RQ-8B T&2 RQ-8B
Z0| 229 ft =I4Z0| 27.5 ft
ZOo|IEFE 3,150 lbs EN 600 lbs
CEsg 1,288 Ibs ol 2 HE| JP-5/JP-8
o Rolls Royce ==
o x|=2 ofl x| = 2
SEST 250-C20W LEE 420 shp
LOS C2 Ku-band/UHF
CiolH&E 3 2EFTOt
LOS Video Ku-band
XS A2t 6+ hr A|CH/HS) &= 125/0 kts
2820 20,000 ft =284t 150 nm
O|SHH 3 S HEY 3
EFXH MM EQ/IR/LDRF MM | Z= AL FSI Brite Star II

* &% DoD, UAS Roadmap 2005-2030
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- : N
- A d_,.—--” — \"
— e ¥ M 5 h
// =
. ail ¥ -
. _H} = Deep Strike
F UCAV penetration
- SEAD/EA v high-value tgts
Armed recon Hunter-Killer UCAVenabling  + Day 0 strike @
ISR UAV sys w/itd Missionized/ strike pkg brain
weapons capability coordinated ISR & + Persistent stand-in - Stressing design:
+ QRC lethality, low weaponized UAVs survivability —stealth, sensors,
cost + Standoff ISR, - Stressing design: autonomous ops,
- Situational attritable attack autonomous ops, tgt ID, weapons |
awareness, all-wx, - High processing, multi-ship coord, control, high info
precision, TCTs BW, & C2 reqmts high info reqmts regmts |

Increased autonomy, sensing & targetmg hiw &

e ——

processmg. C2 connectivity regmts, costs, & payoff

HYetdol Hatof met F7|MHS X HAIZE SH™E 25 7180 7ts
St, AA|ZH EtA 3 TS| EIF =H0| JtsdteE RS FEY|
sk F7t gdzn At F, HYHEOM 0= IHdSEEH=
(DARO: Defense Airborne Reconnaissance Office) ZY™EEZ(CIA
Central Intelligence Agency)dt S&2E FEE FodZ7|E FLstn

_I_
o
LoD, UAI YR UAUS THSES FA| BHHY

rOI-

b E2 1A /&S 47| (Hunter-Killer)

mlm
>
1
=
n
%o
Mo
ol
Ot
El
b4S)
=l

PREDATOR - B The Hunter
Wide Area Search Hunter
Comm relay ==
Precise Coords
LGB wikinetics?

45 — 52K Altitude
200 KIAS
Extended Loiter

(=3
m 15K Altitude
0 KIAS

WEAPONIZED RQ-1 Tho Killer
Hellfire/Precision Attack
Buddy - Lase
Low Costfattritable

<38 2-12> RS ZA7|(hunter-killer) 7 E =
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* Z£X: http://www.airforce-technology.com/projects/x—45-ucav/x-45-ucav10.htm! (&)
= ZX: http://www.airforce-technology.com/projects/x47/x472.html ()

<2 2-15> X-45A/B(E, X-47A(R)
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Image courtesy of Boeing

* ZX: http://www.airforce—technology.com/features/feature128011/feature128011-2.html

<% 2-16> BoeingAt2| Phantom Ray Z=T=H|H(2011. 5. 11)

* &X: US Navy courtesy of Northrop Grumman /Alan Radecki (Z})17)
* &X: US Navy photo By Mass Communication Specialist Seaman Anthony N. Hilkowski/Released ()18

<:|_EI 2-17> X47BO| oI-E 0|Il-ol- EA

O EEAE DassaultAtE FHFOZE FLSHD U&= 6/l 33MLS XSt
0] Neuron FQAIME7|E 7fLsta Ao, 201243 128 1€ XEHAS
SIACE HIAH A, X2l AZE T2 20| osf 2 XAFs2 2 O|F
OX|H, 4 Al, 1t & 27|77} Neuron 17§ HLHE X|Z|TtCH

O EUe ANQI 2522 Barracuda RONEZIE J{gtstm QUCH XA

17) http://rt.com/usa/navy-drone-uav-carrier-271
18) http://www.navaldrones.com/X-47B.html
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= ZX: Image courtesy of Dassault Aviation(Z}) (http://www.airforce—technology.com)
* Zx: http://www.airlines.net($)

<12l 2-18> Neuron(Z}h, Barracuda(?)
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2015~2020H2 2 Of ot QUL AfYHZ SaabAte| FOITHE

o W I
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T2 =AAEHT|E FMESAD, 2004 8 2
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HZEg oA oM, 20044 128 A HHS &

M 2 ox N oo oR

=
Im, Y 600kg, EBIS T2 200kg2E A~HO|C}

* ZX|: http://www.uavglobal.com/alenia—aeronautica—sky—x/(Zt)
* ZX: http://www.defencetalk.com/pictures/jas—39-gripen/p15991-sharc—2c—gripen—and-filur.htmI(%)
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