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It is only the enlightened ruler and the wise general
who will use the highest intelligence of the army for
purposes of spying, and thereby they achieve great
results. Spies are a most important element in war,
because on them depends an army’s ability to move.

—Sun Tzu



Fromthe first crude aerial vehicles to the current
systens, unmanned aerial vehicles (UAVs) have sought to garner
sone advant age over the eneny. The benefits to the warfighter
have al so evol ved over the years frombasic delivery platforns
to enhanced surveillance and precision delivery platfornms.
Future benefits mght even elimnate the need for manned aeria
platfornms. However, the major challenges faced by troops on the
ground today are not at the reginental, battalion, or even
conpany |level. The rationale behind the devel opment of early
UAVs, current UAVs, and even planned UAVs is that they support
conventional operations at the conpany |evel and above, and for
the nost part they have provi ded excellent support. 1In the
current operating environnent though, particularly in Iraqg and
Af ghani stan, troops at the platoon, squad, and fire team/|evels
are engaging the eneny. To neet the requirenments of troops at
this level a major shift is needed in the devel opnment of UAVs
fromthe traditional systens that support the “over the next
hill” or “area of operation” battlefield concept to UAVs t hat
support “close-quarter” operations. The current threat on the
nodern battlefield requires a greater investnent in specific UAV

platforns to provide i nmedi ate support to troops in contact.



HISTORY

The concept of unnmanned aerial vehicles was first used in
the American Civil War, when both the North and the South
| aunched bal |l oons with expl osive devices towards each other’s
ammuni tion depots. In Wrld War 1l, the United States used a
prototype UAV called Aphrodite.! It was an attenpt to use manned
vehicles in an unmanned node. However, at that tine, the U S
did not have the technology to | aunch or control the aircraft.

In the 1960s, the U S. started to devel op ‘drones,’” which
wer e unmanned vehicles built for spying and reconnai ssance. The
use of these drones happened just after a nmanned spy aircraft
was | ost to the Russians and a U-2 to Cuba. The first such
drone was the ‘Firebee’ drone, a jet propelled by an engi ne nade
by Ryan Aeronautical Conpany. The drones were initially used
heavi |y over Communi st China in the 1960s, after sone major
fl aws were di scovered and corrected.

The Vietnam War was the first tinme that UAVs, the drones in
particul ar, were used extensively in reconnai ssance and conbat
roles. A large nunber of Firebee drones, were | aunched for
basi ¢ day reconnai ssance activities. At first, they had sinple

caneras on them Later, they were equi pped with night

YGaranone, Jim “FromU.S. Cvil War to Afghanistan: A Short History of UAVs.”
Anerican Forces Press Service, 2002, p. 1.



phot ogr aphi ¢ equi pnent, communi cati ons equi pnent, and el ectronic
intelligence equi pnent.

In the 1980s, Israel was responsible for nuch of the
devel opnent in the UAV sector. The Hunter and the Pioneer,
whi ch are used extensively by the US mlitary, are direct
derivatives of Israeli systens.?

Al'l UAVs nentioned so far were used for reconnai ssance and
surveillance activities at the battalion |evel or above. Miinly
due to technological limtations, the devel opnent of UAVs to
support conpany | evel operations was still in the early stages

up until the md 1980s.

CURRENT PLATFORMS

Following the Gul f War (1991), officials recognized the
i mportance of unmanned systens. |In fact, today there are five
maj or UAV systens in use by the U S mlitary. These five
systens include the U S. Air Force's Predator and d obal Hawk
systens, the U. S. Marine Corps’ Pioneer system and the U S

Arny’s Hunter and Shadow 200 systens.

2 M crosoft® Encarta® Online Encycl opedia. “Unmanned Aerial Vehicle."
http://encarta. msn. com © 1997- 2005 M crosoft Corporation. Al Rights
Reserved. 3 Decenber 2005, p. 3.



Figure 1: Predator UAV
(From: Air Force Magazine, December 2005)

The Predator (figure 1) was the first UAVin the U S.
inventory to denonstrate its worth in the skies over the
Bal kans. At twenty-seven feet |ong and seven feet high, it has
long, thin wings and a tail like an inverted V. The Predator
typically operates at 10,000 to 15,000 feet for best inagery
fromits on-board video caneras. Each vehicle can remain on
station, over 400nmaway fromits base, for twenty-four hours
before returning home. The Predator’s primary function is
ai rborne reconnai ssance and target acquisition. To acconplish
this mssion, the Predator is outfitted wwth a 450-1b
surveill ance payl oad, which includes two el ectro-optical cameras

and one infrared canmera for use at night.



Figure 2: Global Hawk UAV
(From: Jane’s Defense Weekly, December 2005)

Anot her major UAV is the 3 obal Hawk (figure 2). At forty-
four feet long and 26, 750 | bs, d obal Hawk is about as |large as
a medi um si zed corporate jet. It can fly to a target area 5,400
nmaway and loiter at 65,000 feet while nonitoring an area the
size of Illinois for twenty-four hours, then return. Besides
t he obvious size difference between the Predator UAV and G oba
Hawk, another significant difference between the two UAVS is
that d obal Hawk flies autononously fromtakeoff to | anding and
i n any weat her.

The d obal Hawk UAV has been called “the theater
commander’ s around-t he-cl ock, |ow hanging (surveill ance)

» 3

satellite. The UAV provides a | ong-dwell presence over the

3 Bone, Elizabeth, and Christopher Bol kcom “Unmanned Aerial Vehicles:
Background and Issues for Congress.” Congressional Research Service - The
Li brary of Congress, 2003. pgs. 34-37.



battl espace, giving mlitary conmanders a persistent source of
high quality imgery. The current imagery payl oad consists of a

2,000-1b integrated suite of sensors.

Figure 3: Pioneer UAV
(From: Navy UAV homepage,
http//uav.navair.navy.mil, December 2005)

The US Marine Corps has the Pioneer (figure 3), which was
initially developed in Israel, then acquired by the U S. Navy in
1986. The Pioneer has played a critical role in generating U S.
interest in tactical UAVs. Oiginally flown from Navy
battl eshi ps, the Pioneer is currently being | aunched from
anphi bi ous ships and | and based facilities. At fourteen feet
Il ong, the Pioneer is roughly half the size of the Air Force’'s
Predator UAV. It can reach maxi num altitudes of 15,000 feet,

but flies an optinmal altitude of 3,000 - 5,000 feet above its

target. The Pioneer can stay aloft for five hours during the




daytine, and has a range of 100nm The mi ssion of the Pioneer
is to provide real tinme intelligence and a reconnai ssance
capability to the field commander. Pioneer can be used for
over-the-horizon targeting, surveillance, Naval gunfire
spotting, and battle damage assessnent. |Its 100 | b payl oad

consists of an electro-optical and IR canera.

Figure 4: Hunter UAV
(From: Jane’s Defense Weekly, December 2005)

The US Arny’s Hunter UAV (figure 4) can fly at altitudes up
to 25,000 feet, reach speeds of 106 knots, and spend up to
twelve hours in the air. Wighing 1,600 |Ibs, it has an
operating radius of 144nm The Hunter’s standard mssion is
reconnai ssance and surveillance, and it is equipped with an
El ectro-Optical/lInfrared sensor payload for day/night
operations. However, it recently conducted tests of other
m ssions, to include a helicopter manned/ unmanned team ng

m ssi on and an armed mni ssi on.



Figure 5: Shadow 200 UAV
(From: Jane’s Defense Weekly, December 2005)

The Arny has al so devel oped a tactical UAV called “Shadow
200" (figure 5), which gives |eaders ‘over-the-hill
surveillance capabilities. The Shadow 200 is el even feet | ong
with a wingspan of thirteen feet. It has a range of 30nm a
di stance picked to match bri gade operations, and an average
flight duration of four hours. Although the Shadow can reach a
maxi mum al ti tude of 14,000 feet, its optinmumlevel is about
8,000 feet. The Shadow is catapulted froma rail on a |auncher,
and recovered with the aid of an arresting gear. The UAV has an
automati c takeoff and | andi ng capability.

The Shadow provides real -tinme reconnai ssance, surveill ance,
and target acquisition information to Arny brigades. A
potential mssion for the Shadow is the perilous job of nedical
re-supply. The Arny is considering expanding the UAV s
traditional mssions to include a nedical role, in which severa

crucial itens such as bl ood, vaccines, and fluid infusion



systens coul d be delivered to troops via parachute.* The
Shadow s 60- pound payl oad consists of an El ectro-
Optical/Infrared sensor turret which produces day or night
video, and can relay its data to a ground station in real-tine
via a line-of-sight data |ink.

In addition to the five major UAV systens in use by the US
mlitary today, there are multiple small UAVs that are generally
used to give small-unit | eaders a view of the battlefield.
These smal|l UAVs include the Dragon Eye, Force Protection Aeria
Surveil |l ance Vehicle, Pointer, Raven, Buster, Silver Fox, Scan
Eagl e, Aerosonde, and BATCAM These small UAVs have varying
wei ghts from1l to 40 pounds, ceilings from 1,000 to 20, 000 feet,
ranges from2.5 to 1,000 nautical mles, and endurances from
forty-five mnutes to thirty hours.

The five major UAVs flown today are still used primrily
for Intelligence, Surveillance and Reconnai ssance/ Tar get
Acqui sition purposes. These aircraft provide conmmanders wth
imgery intelligence, electronic intelligence, and stream ng
video. This information can be used for everything from
directing fighter aircraft (to their targets), to nonitoring
eneny troop novenents, and to conducting battle damage

assessment. However, the DOD has recently broadened the roles

4 Bone, Elizabeth, and Christopher Bol kcom “Unmanned Aerial Vehicles:
Background and | ssues for Congress.” Congressional Research Service - The
Li brary of Congress, 2003. pgs. 31-32.
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of UAVs into new m ssions such as armed reconnai ssance.
Predator is the first UAV to add the strike mssion to its
repertoire, stalking Taliban and Al Qaeda | eaders i n Afghani stan
and Yermen and striking these targets with Hellfire m ssiles.
Due to its ability to performnultiple mssions as well as its
success in recent mlitary operations, UAVs have denonstrated
surprisingly fast exploration of new roles.

Even with the advances to all UAVs in use today by the U S
mlitary, the mgjority of UAVs are still focused on providing
i nformati on and conbat power to commanders at the conpany |evel
and above. Sone of the snaller platfornms are being used at the
pl at oon | evel, which has made the jobs of personnel at this
level a little easier but much nore can be done to enhance the

information provided to | eaders at the platoon | evel and bel ow.

THE FUTURE

In the future, UAVs will likely be |lethal by design.
Research and devel opnent platfornms such as the Unmanned Conbat
Air Vehicle are being developed with a primary of fensive m ssion
of stri ke and suppression of eneny air defenses. The DODis
devel oping a helicopter called the Unmanned Conbat Arned

Rotorcraft (UCAR). The new and i nproved Predator, the Predator

11



B, will have the capability to carry eight Hellfire mssiles
instead of two Hellfires.?®

DOD plans call for UAVs to play an integral role in
battl efield operations. UAVs will teamup with manned aircraft
to carry out operational missions.® The Navy is considering
pairing a UAV such as G obal Hawk or the Predator B with its
pl anned nmulti-mssion maritime aircraft, as a replacenent for
its aging long range patrol aircraft, the P-3C Orion. The Arny
envi sions helicopters such as the AH 64 Apache controlling UAVs
and receiving direct video feeds fromthe UAV. The DOD has
directed the Arny to add a conpanion UAV to its newest
hel i copt er purchase, the RAH 66 Comanche. To nmke this a
reality, the Arny procurenent plan for the arnmed reconnai ssance
hel i copter was hal ved to 650 Conanches in 2002. The intention
is that the conpanion UAV, such as the Shadow or UCAR, woul d
make up for the cancel ed Comanches.’

Further in the future, large UAVs coul d take on the aeri al

refueling task now perfornmed by KC- 10 and KC- 135 tanker

5 Bone, Elizabeth, and Christopher Bol kcom “Unmanned Aerial Vehicles:
Background and I ssues for Congress.” Congressional Research Service - The
Li brary of Congress, 2003. pgs 21-25.

6 ReinHardt, J.R; Janes.J.E.; Flanagan.E.M “Future Enployment of Unnmanned
Aerial Vehicles.” Joint Force Qarterly, 1999. p. 1.

" Office of the Secretary of Defense. “Unmanned Aerial Systens Roadmap 2005-
2030.”" 2005. p. 8.
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aircraft. Al though DOD has not expressed plans for exploring
the aerial refueling role, it appears to sone to be a m ssion
wel |l suited for unmanned aircraft. Except for operating the
refueling boom (to refuel Air Force aircraft), the refueling
crews primary job is to keep the aircraft flying straight,

| evel, and at a steady speed.

Anot her, far nmore difficult future task, could be air-to-
air conmbat. DOD is experimenting with outfitting today’s UAVs
with the sensors and weapons required to conduct such a m ssion.
Aerial conbat is often described as the nost chall engi ng m ssion
for manned aircraft to perform and, sone say, one that UAVs
will never be able to acconplish.

Thr oughout this paper so far the benefits to the warfighter
are very apparent, but it should be noted that the mpjority of
UAV usage is at the conpany commander |evel and above. Wat is
needed is a UAV platformfor warriors at the platoon, squad, and
fire-termlevels. UAVs devel oped for use at the platoon |evel
or belowis where the real benefits to the warfighter will be
denonstrated by being able to fight the eneny around the next

corner, behind the next wall, or through the next door/w ndow.
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Figure 6: Micro Air Vehicles
(From: DARPA, December 2005)

The Def ense Advanced Research Projects Agency (DARPA) is
currently working on a $30 million mcro air vehicle (MAV)
effort (figure 6). Unlike other UAVs, MAVs are neasured in
inches, not feet, and cost thousands of dollars instead of
mllions. A prototype nine-inch wide MAV, called the Organic
Air Vehicle (QAV) (figure 6, top image), was delivered to the
Arny in 2003 for testing as part of their future conbat system

Organic Air Vehicle, which enploys a ducted-fan design vice
a fixed wing, carries Electro-Optical sensors and coul d be

upgraded to include infrared and acoustic sensors, according to

14



its producer, Allied Aerospace. One operational advantage of a
MAV, conpared to a larger UAV, is the ability to conduct a
“perch and stare” mission. Mst UAVs performtheir mssions
while they are flying; the MAV will be able to I and or hover
and then watch, using its canera to take pictures of any
novenents or other signs of eneny activity.

MAVs are likely to increase in utility val ue once
| i ght wei ght caneras becone available.® MAVs will be able to fly
t hrough an opening in a building and | ocate the eneny before
troops nmake contact. The tactical advantage of know ng the
eneny’s exact fighting position, defenses, and strengths is what

the MAVs bring to the fight.

CONCLUSION

The next generation of UAVs will be smaller, nore
af fordabl e, easier to operate, and nore precise than the
existing UAVs. Also, in the foreseeable future, UAVs are
predicted to be able to detect nuclear, biological and chem ca
weapons; see into double and triple canopy jungles; and provide
| ow-cost, very reliable communi cations and enhanced data rel ays
across the battlefield. The Ieaps fromUAV inception to the

current UAV platfornms have been remarkabl e, and future advances

8 Defense Advanced Research Projects Agency website; http://ww.darpa.ml/tto/
prograns/ mav. ht m 3 Decenber 2005, pgs. 1-2.
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wi || undoubtedly benefit the warfighter. However, the enphasis
needs to shift from UAVs that support the strategic and
operational levels of war to systens capable of supporting the
troops i n house-to-house engagenents. The U S. mlitary is at a
poi nt now where its existing UAV platforns support requirenents
quite well above the tactical |evel and can shift UAV

devel opnent to win the “close-quarter” fight. Currently, the
overal | benefits of UAVs cannot be denied but, for the comon
infantryman, the real benefits will be seen with the fielding of

the Mcro Air Vehicl es!

Word count: 2,427
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