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2. UAV ZEAL & FA Jig 2203
FR18F7|+ 9°]E Unmanned Aerial Vehicle
(UAV) 3= Uninhabited Aerial Vehicle ©]2F 7] ¥ ™,
v A oA =l A-gAdo] 53] AxH7| el
ARA ol BAW Alge xFel #F7t 5
= Remotely Piloted Vehicle (RPV), Drone T3 =°]
T @rh W ol UAY 2 #0171 90 do)

it o|F 2 MA FF TRk AMELR FHFR
—Q*—‘?—*J stk SFAIRE, UAV & Alab2 1930 dd] =
AA 12 HHdF FgFo] A& Droned Fairy Queen
o2 AgYy SEprhe, #¥E ARUIEL A2 A
Add, MEY J4, kx5F 5 AAHLE Fa
¢ AAEL 2us T3 Fdos 4g )

UAV o] 85 2RHoz FARgoth ﬁ71°ﬂ%
FEFZIVG EAbA e FH gz 8F0] g, &
Aol ojzM HEH L 3 *l%"i %%371 V—F
sttt 2219 UAV 9] A 7Fx= 53] 90 d
o HoEN FAE ARG 2 AR ol
=7 4d8 FY0E & FWAAT 19909E A
F2 Adz $320 w}a} 33 44 Bae o
o] %%“ﬂ"ﬂ as)

26 / zild-x}%i}-*ﬁ

z7ke] B2 FH7|
FHEAI7 AL A4
%% 7+23+9 3 Space Defense Initiative (SDI)} 72
FE A7 Z2aRES FHAA
W FHad W ARy AAFHAASE F
BAMOZ AAEANA Tt FAA
ol E7] {g wigte] YR F-ZhE
7] A&s Aol viz UAV Atk UAV 9 FAMY 5
Hozo FE&AS FA AAE AVl 191d &
e 259 ZZ A(Gulf War)elAth X AL A
o] Mg ookt Y Fr1E9 Al@Holr|E 3§
ged, 1 F 2 u ¢ HE UvAVEY ek 5=
A olzta Ty FAE FAR 1 Ar AHIE
2 AFEA =vER F3 P AEE RS
FANORE & AT JAE &4E Higeted I
Al 713tk dig 79 Eo o2& B2 IEZU|HE
o g AT Bo Engt F AH#@AV|Eo] A4
el 2 olned ouA ¥ FEI O wrE B
el fﬂ’\e‘% n ojgle} Tt gH XEE S
2] Fo #AS FojEY Futd gl o
o], %/‘}iﬂ 2 {508 ZANE, ke A2 4
Algo= ARl & 7]&E9 UAVE T4E&oR
LA A v FRFERME 150 FA}E &
2] “win-win”3} “zero casualty in wars”2] %ié.‘:&i A
Aol tigk A= A9 HdS AT F
g o wjgyeldrt. vk =] 9 Fo
 olzgtde g0 UL FEHE Fahe] v
FOZHE ol W dx JEES VIWeRE 7l
Ra7) 7148 oln Agsera AN ol zehde
IATAFSE w59 AATAE &AHE B3t TALARY
Scout 71& 7|t e = v} Pioneer 2t 9 A
71E 90dd] FRbe] vw HzR Ad wjX 3=
AFergct. ofwl v IR HAxbH Jdd vav
g Fa A 845 dAsa glow, 73 } el
A7 7 AZVZE dAS 7tz Y3, AFE

g i Hy o

_|

¢ GAHH ez vAV £ 37HA] FEE Tdste] g
A T2 UAV 9 Zo] Aiw e TiE



=7kl Hg

21 H/& 1 M=

A
£ 27 g4oloh
A

A AFe] &7 dEjolnh
Bl 3} Ak Ag
Al A

2H 59

&%01 o

Al AH

£ 2oEs, =9
2298 o) §yozA
4

MAE: Medium Altitude Endurance)

ARE A UAV Azd9l Ay 2
Ae 2FNY AFE
HAg 4 gle SYT Houyy ¥
ug Hohe glelt.

A¥ 2R o

g7y 718

Shm @ o Aol gl Qobw e
4m o EESA BE + Ude A
Jugth e AF BE FL A% A2H

HYAE o

H
=
o%
tio

o

BU8F7

Yo o uf & 30 R

] 8 3] of A] 2]

a9 1.

v A2 A sl g AAL ALY
MAE & Pioneer.

CL-89,-289 (7t} Canadair) Model 124RE, 324, 350
YBQM-145A (U] = Teledyne Ryan, Aeronautical Scarab)
1985~1994 Pioneer (0] 8L 1AL U= AAI)

2.2 3 0|3tF A{AH

(VTOL: Vertical Take-Off and Landing)

o wue dmwe AW B Aol v SlEe 1Y UAV S 4o BHEH o]
D :FE LQ (F9) o A2 LA 54914 ié}oh_z °1€%° LA}
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. - @41—‘3"1 S e EIH 549 *74]635}37} el
Chukar (o] 2:2+400] Yam Kippur 1 4 AHE S S TA IHE vAvE Aeel S
ukar z= um Kippur &
L:itH( " ] B}?‘gp ) gy AZargdEd, 2 7bg £ olde V&3
1980 Mastiff (0| .
- ( ) Peolnnh gee Fo maadd ga avoly
¥ 1. v FHAH FE UAV A T2,
Name MAE CONV HAE LO HAE Pioneer Hunter JT UAV Hunter Maneuver UAV
shipboard
Program status ACTD ACTD ACTD Fielded MDAP MDAP MDAP
Management PEO(CU)/IT DARPA/UAV DARPA/UAV PEO(CUY PEO(CUY/ PEO(CU)Y/ PEO(CUY/
agency UAV PO PO PO JT UAV PO JT UAV PO JT UAV PO JT UAV PO
Battlefield
Broad area Low-cost RSTA Battlefield RSTA BSTA az?d OTH RSTA for
All-weather Broad area information for R
L - Coverage, For local for theater . tactical
Mission utility RSTA for Coverage, . . littoral .
survivable Commanders(nee  operations (short . . operations
JTF commander  Deep RSTA operations(mari
RSTA d for OTH RPV) range rqmt) . (close range
nized SR rqmt) rqme)
Performance
Altitude, km 1-7.5 18+ 14+ 3 4.6 4.6 3
Endurance, h 40 32 12+ 5 10 10 3
Radius of 925 5000 1000 240 200+ 200+ 50
action, km
Speed, km/h 240 550-700 460+ 100-185 185 185 110-140+
. 1 reciprocating . . . . .
Propulsion engine Turbojet Turbojet 1 recip 2 recip 2 recip TBD
Launch/recovery ~ Runway Runway Runway Runway: net Unimproved area  LHA/LHD :x;nproved
Gross T/O 851 12,250 3855 200 725 725 91
weight, kg
i;y"’ad weight. 945 450-680 363 3045 90 90 23+
Payloads SAR or EQ/IR SAR and EO/IR  SAR or EO TV, FLIR EO/IR EO/IR EO/IR
Links UHF/C-/Ku- UHF/C-/Ku- UHF/C-/Ku- C-band C-band+LOS C-band+LOS ~ C-band+LOS
band band band
10-50(WB 1.5(NB
SATCOM) SATCOM)
Data rate, Mbps 15(SATCOM) 274(L0S  WE  137(LOS WB
CDL) CDL)
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1969 ~ 1973
1970 ~ 1977
1986 ~ 1991
1987 ~
1997 ~

Compass Arrow (Teledyne Ryan)
Compass Cope (Being and Teledyne Ryan)
Condor (Boeing)

Model 410 (Teledyne Ryan)

Global Hawk (Teledyne Ryan)

UAV ¢ Hdf 11742l | 5942 DARPA (Defense
Advanced Research Projects Agency)E 58}o] 1999
104 @ 13 2ol UAV ATALE Xstn
ded, 19 F 7/ Hadyd FE F MAE,
CONV HAE, LO HAE 52 UAV ER{7]|Fo]n,

% 3. Northrop-Grumman A}2] HAE &
RQ-4A Global Hawk.

28 / Ao - 2E3 - Al =T, A 5H A6 E, 1999

¥ 4. "F Georgia Tech ¥ %= Cambridge

Univ.2} MAV & Entomopter.
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Fixedwing Helicopter flapping-wing
Pogramname  MicroSTAR Microbat
AeroVironme
Lockheed Lutronix - Corp.
Developer s AeroVironment A Univ. nt, Cal Tech,
UCLA
Project year 35ys(1998.4~)  35ys(1998.4~)  LSys(19%98.4~)  1998.4~
\S;;in&%g Span: 6inch Diameter: 6inch
. weight 0g~85g  weight 300g .
Autopilot: . . span: 6inch
autopilot: autopilot: .
Rate gy, deodmckoning  GPS oghtily
Accelerometers, L L 18sec
navigation, navigation
Specifications goomy . sability Monochrome
pressurealtimeter on vido 50yardsrange
monochrome 9 . . NiCAD
. colorvideo electroine motor .
video Batteries
Slan 1 kmrange or 0.1 hp diesel e fop
payloadmjﬁ I5minendurance  engine
5 payloadof 15g payloadof 100g

Pioneer, Hunter JT UAV, Hunter shipboard, Maneuver
UAV & 2239 o]§o|th DARPA = o|E °|¢
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A8 #A 28 o] A(MPCS: Mission Planning and Control
dolg #A, B, dsAAAAALS:
Integrated Logistics Support)§& # Al=g o2 FA4%H
o 2E3tdE g s FE, 44, BHEA(RSTA

Stations),

¥ 3. 879 vAaV AY 9F

RSTA EW  Comm relay

Air defense artillery X X
Aviation X X X
Close combat
Command and control X
Communications X
Engineer and mobility X
Fire support X X X
Intelligence

. X
electronics warfare
Nugclear, biological,
Chemical
Special operations X X

4. T UAV A AH-
RSTA EW

Comm relay

Operation air support
Assault support

Air reconnaissance
Electronic warfare

Air defense

Air control

Ground tactical mobility
Counter mobility

Close combat

Mo X
PR X

Fire support
Command and control
Intelligence

I I T A il B
P o e

Security

¥ 5. sigel vav XY dF
RSTA EW

Comm relay

Over-.the—horlzon X X
targeting
Naval gunfire support X
Ship classification X
Battle damage

X
Assessment
Defensive electronic
Warfare
Communications/data
relay
Amphibious support X X
Antisubmarine  warfare
support
Search and rescue
Offensive electronic
Warfare
Mine defense support
Meteorological
reconnaissance
Nuclear, biological,
Chemical

>
LT

- Fsm

¥ 6 79 uav AY AdF

RSTA i] Comm relay

Strategic offense X X X

Strategic defense X

S}lppre531on of enemy X x X

air defense >

Counter air X

Close air support X

Air interdiction X

Special operations X X

Airlift X

Maritime operations X X
. Reconnaissance, Surveillance, and Target Attack), 21
% 7)(Communication Relay) 59 AAE FE T8
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Special purpose

Passive image Active image Special active Passive direction ayloads Communicati
Generation . & . Dpe finder pay . EW payloads ons relay
generation sensor illuminator sensor MET/NBC/mine .
sensor radars laser designator SIGINT/ESM Detection ASW ECM/decoy voice/data
TV/FLIRARLS : &n receiver r relay
Receiver
Command  and
Control X X X X X
Intelligence
Fir -~
SPT/NGFS/OTH X X X X X X
T/BDA
Mine defense X X X
Amphibious SPT X X X X X X X
Close
combat/assault X X X X X X
support
Air  defense/air
control X X X X X X
Maneuver/tactical
mobility/search X X X X
and rescue
Tactical air
SPT/aviation/SE
AD/air X X X X X X X
interdiction
Air
reconnaaissance/c X X X X X
ounter air
Electronic X X

warfare

St Aj2Hl
AdE FEE £ de F dgez %A
(intelligent control) ©]&o] AAEYEW 1 FojA
g+ 7}x]7} A7 " (neural network) o} &olth. gukA
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Autorotation

% Landing

a9 6. UAV & AdH< dF

Air data terminal transmits
data and studio-quality
video at 200 km

This state-of-the-art

general-aviation
transponder is
reliable and low cost

Inertial measurement
unit chosen for its
accuraty, stability,
and jow cost

Heavy fusl

engine extends
g g operating life

b / makes and increases

touchdowan refiability
and power

Hectro-optical
and infrared
sensing system
provides fine-
resoiution,
day-nightimagery

29 7. Outrider UAV &) A|A~E FA L

evolved
gy, from A-10 smooth and
aircraft, stable

P":;’:g Integrity Beacon Autoland System
m gives centimeter-level accuracy

g hkavel
el Ressttve Comvini: {\_,
Real-Time Distributed -

Reconfigurable Arcitecture “satvan

29 8. UAV v A oA xR o] A2 A o

fue Hayge AFY smdols Frdust o
e,

B UAV o] Qe meAE Rl AT A
# ulgo] BRs Ausdor Bk

5. WY

o]’} Zo] UAV Auta} njdix|o)AlAgle] o3}
o reFshAl AeElste] Bokth g ygolA A
HE9t%o] UAV 9 & 717 s o w3 )
2 "8} 2x3zoltt UAV Y vd 283te FAME
o2 gz Az gofdt Eokda UAV ¢
248 715A @ Relth vy 2R3N NG F
88 & v A oA LHH payload U AA 9} A
B @2skA A £3], VAV 9 H gAojA| Aue
FoFFNMARg BN Fdordh L8833 B
I 7EE 9% F¥E 273

ofo] 47
ACTD = advanced concept MDAP = Major Defense
technical Acquisition
Program
Demonstration NB = narrow band
CDL = common data link OTH = over-the-horizon
CONV =CONVENTIAL PEG(CU) =Program
(HAE) Executive
Officer for
DARPA = Advanced Research Cruise Missiles
Projects Agency And Joint UAVs
EO = electro-optical PO = project office
FLIR = forward-looking RSTA = reconnaissance,
infared surveillance, and
HAE = high altitude Target acquisition
endurance(UAV)
IR = infrared SAR =synthetic aperture
radar
JPO = Joint Program Office SATCOM =(military) satellite
communications
T = Joint Tactical(UAV) TBD = to be determined
JTF = Joint Task Force T/O = takeoff
LHA = landing helicopter- vV = television
amphibious
LHD = landing helicopter- UAV = unmanned aerial
deck vehicle
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LO = low observable(HAE) UHF = ultra high

frequency

LOS = line-of-sight WB = wide band

MAE = medium altitude

endurance(UAV)

ASW = antisubmarine warfare NCB = nuclear,
biological,
chemical

BDA = bomb damage NGFS = Naval gun

assessment support

ECM = electronic counter OTHT = over-the-horizon

measures targeting

ESM = electronic support SEAD = suppression of

measures enemy air
defense

EwW = electronic warfare SIGINT = signal

intelligence

FLIR = forward-looking SPT = support

infrared

IRLS = infrared line scan TV = television

&3 Web Sites
http://www.cstsales.com/aeroviro.htm
http://www.tdyryan.com/04 Programs/Globdl%20Hawk/Gl

obal%20Hawk.html

&}
=1,

32 /7 Ao] - 2AEF - AlagFEE A, A 5P A6 F, 1999

it

http://www.cbo.gov/showdoc.cfm?index=917&sequence=0
&from=7

httpi//www.edwards.af. mil/pMay98/cover/nasauav.htm

http://www.acc.af. mil/public/library/factsheets/predator.html

http://sun-valley.stanford.edu/users/heli/

http://www.aaicorp.com/pui/

http://uav.ae.gatech.edu/uavrf/

http:/fweb.fie.com/htdoc/fed/afr/sab/any/text/any/afittech.htm
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