




srretched the program to intolerable lengths and 
prevented production because of unacceptable 
costs. Several Aquilas are still in storage in Army 
depots, disappointing many because available 
technology never came to fruition. Neverthe
les.s, the mission for which the Aquila had been 
designed is as valid today as it was in the late 
1970s: "to detect targets in enemy territory and 
to direct conventional artillery and laser-guided 
munitions against them."2 

UAVs in the military have a longer history 
than this example of Aquila would suggest. The 
eraofUAVs was born in the United States soon 
after the Wright brothers conducted their first 
manned flight at Kitty Hawk, North Carolina, in 
1903. In 1917, the Army Signal Corps had the 
Dayton Wright Company build the Kettering 
Bug-an unmanned biplane capable of deliver
ing a bomb.3 However, with the end of World 
War I, the first era of UAV development ended 
in the United States, lacking full acceptance. It 
began a pattern that has been repeated. During 
the heat of combat, UAVs are developed; yet 
when the loss of life ends, interest fades. 

As a result of World War II, the United States 
reentered the unmanned system arena by requir -
ing large numbers of target drones for Army and 
Navy gunnery practice. In addition, B-17 and 
B-24 bomber aircraft were modified for remote 
control bombing missions (after the pilot bailed 
out) against targets in Europe. Following World 
War II, UAV efforts in the United States cen
tered on converting manned aircraft into target 
drones. During the Korean conflict, standard 
aircraft were modified to carry explosives by re
mote control to a target, but the efforts never ob
tained a stronghold in any of the US services. 

In the 1960s, conflict again stimulated the US 
need for UAVs. The escalation of the Vietnam 
War required the operational and mission capa
bilities provided by reconnaisance drones. The 
need for this capability was readily apparent, and 
more than 3,CXX) UAV missions were flown in 
Vietnam using many versions of the Fire bee. 4 

Paralleling the US experience, Israel ( the only 
country to aggressively develop, use and improve 
UAVs) has been motivated by the realities of 
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combat. The Israeli investment paid off in June 
1982 during the invasion of Lebanon. The rela
tively simple Mastiff and Scout mini-UAVs led 
the advance into the dangerous Bekaa Valley, 

U AV s will play a significant role 
in AirLand Battle Future because the 

proposed doctrine emphasizes deep 
reconnaissance, target acquisition, lethal 
UAVs and smarl munitions. In addition, 

the characteristics of the nonlinear battle
field-fewer forces, rapidity of action, 

fluidity and flexibility-will put a 
premium on UAV capability. 

undertaking key decoy work and gathering re
connaissance data on Soviet-supplied surface-
to-air missile (SAM) sites. 

Flying into the Bekaa Valley, the UAVs 
emitted electronic signals that mimicked radar 
signals from Israeli jets. When the Syrians acti
vated their short-range radars in response to the 
perceived threat, the UAVs identified and passed 
on their locations and characteristic radar emis
sions via an E-2 Hawkeye, enabling Israeli mis
siles to destroy 29 SAM sites in a single hour. 
With the enemy air defenses crippled, fighters 
then swept into the valley for cleanup operations, 
as the UAVs continued to monitor for bomb 
damage and the movement of Syrian forces. Not 
a single Israeli aircraft was shot down that day. 

These combat lessons learned from the Bekaa 
Valley renewed US focus on unmanned systems. 
The United States is pursuing several lethal and 
nonlethal programs. Their procurement and 
employment in Airland Battle Future is a depar
ture from peacetime neglect that has character
ized UAV development in the past. 

UAVs on the Nonlinear Battlefield 
The commander will require a variety of sys

tems to support his operations on the battlefield. 
These systems can vary widely in range, time on 
station and payloads, and thus support him in 
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Mastiff (top) and Scout 
mini-UAVs used by Israeli 
forces during the 1982 
invasion of Lebanon. 
The Mastiff followed con
ventional miniature air
craft design and could 
take off and land on any 
piece of level ground 
while the Scout was 
launched from a truck
mounted catapult and 
recovered by a net at a 
ground station. Both 
UAVs were able to per
form a wide variety of 
surveillance and recon
naissance missions and 
have since been signifi
cantly upgraded. The 
Mastiff has also been 
reconfigured and more 
closely resembles the 
Scout than the version 
flown over the Seka.a 
Valley. 

Flying into the Bektia Valley [in 1982], UAVs emitted electronic signals that 
mimicked radar signals from Israeli jets. When the Syrians activated their short
range radars in response to the perceived threat, the UAVs identified and passed 

on their locations and characteristic radar emissions via an E-2 Hawkeye, enabling 
Israeli missiles to destroy 29 SAM sites in a single hour. With the enemy air defenses 

crippled ... UAVs continued to monitor for bomb damage and the movement of 
Syrian forces. Not a single Israeli aircraft was shot down that day. 

rotating blades. The Canadair CL-22 7 Sentinel 
is one example, nicknamed "Peanut" because of 
its shape. It carries a selection of payloads: TV 
daylight or low-light-level camera, laser desig
nator, thermal imager, radiation detector and 
real-time data link. Its maximum range is 31 
miles and its maximum level speed is just over 80 
miles per hour. It can be used for reconnaissance, 
battlefield surveillance or target acquisition. 

Ducted Fan. Ducted fans have the advan
tage of low observability and could be used in ur
ban or other restricted terrain. The Sikorsky Cy
pher was recently made public after four years of 
development under wraps. This doughnut
shaped UAV is optimized for reconnaissance 
roles and uses a coaxial rotor system encircled by 
a shroud. The shroud increases the power of the 
vehicle, protects it from enemy fire and sudden 
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wind blasts. 6 If procured, it would permit the 
commander to spot enemy forces more than 12 
miles away, allowing him to increase his situa
tional awareness of the battlefield. 

Nonlethal UAVs 
In the nonlethal portion of the UAV spec

trum, the Joint Program Office (UAVJPO) mas
ter plan categorizes four families of systems that 
have evolved to meet operational and mission 
capabilities required by the commander. These 
categories are medium (pictured as MID), short, 
close and endurance UAVs, corresponding to 
the order of their procurement (fig.I). Both le
thal and nonlethal UAV systems can be used to 
support the nonlinear battlefield. 

The UAVJPO has handled the tough chal
lenge of melding these diverse requirements and 
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hardware together while trying to satisfy dispar
ate nonlethal customers. It has weathered the 
first two years well, which is reflected by a $10 
million increase from the $82.1 million adminis
tration request for 1991-a notable achieve
ment in times of declining budgets. Yet, to get 
UAVs to the men with muddy or sandy boots in 
the times of dramatically decreasing budgets, 
proponents must overcome the same pressures 
that have faced these innovative systems before. 

The best example of a lethal 
UAV is the Tacit Rainbow emitter attack 

weapon, which has some missile-like 
capabilities with its small turbine engine. 

It also has a capability to fly autono
mously, loiter in a predetermined area 

and then detect, classify and attack. 
In essence, this form of a lethal UAV 

becomes an aerial minefield, set to 
kill when cued properly. 

The JPO recognizes that pitfalls remain. For ex
ample, the sequence of the family of systems is an 
important issue. To what extent should the close 
system be funded in parallel with the short
range system when the short-range system has 
not yet proved itself? Finally, commonality is a 
dicey problem at component, system, subsystem 
and end-item level. It will be easier to achieve 
commonality with ground stations that direct 
the UAVs than it will be within a single family 
of UAVs. For example, naval and ground close 
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requirements are sufficiently different to make it 
unlikely that a single air vehicle can meet the 
needs of both. These are the dimensions of the 
problems that face the UAV community to
day-and this is only the beginning. Interoper
ability with other combat equipment will com
plicate the equation. 

Both industry and the Army laboratories need 
to work together to create synergy between the 
sensors and platforms to give the field command
er a useful weapon. Industry is constantly im
proving the design of sensors that can identify, 
enhance and locate targets. However, the plat
form that is capable of carrying these sensors can
not always integrate or download its data where 
it is most needed-to the battlefield commander. 
He is the one who can benefit most from the en
hanced peripheral vision UAVs can provide. 
The process of sensor fusion is being addressed. 
The commander who can use these gaps in en
emy lines-and protect his own-will win. This 
is one of the biggest challenges on the nonlinear 
battlefield-the fusion of intelligence assets, tar
get acquisition and the commander's situational 
awareness. Clearly, UAVs will play a role here, 
as will the all-source analysis system at division. 

The Army has used foreign comparative test
ing to investigate the CL-227 (Canada) and the 
Sprite and Raven (United Kingdom) systems. 
There is a significant data base from these evalu
ations and from prior experience with the 
QH-SOC Dash, Aquila and the Marine Corps 
airborne remotely operated device. 7 The initial 
operational capability for the close systems was 
expected in FY 96. However, the Army has re
cently made a persuasive push to move up the 
Initial Operating Capability (IOC) date to FY 
94 on the basis that there are already sufficiently 
developed systems to bring to the battlefield-at 
least to start dealing with the real-world doctrin
al problems likely to emerge. 

Lethal UAVs 
Lethal UAVs are tested differently in the De

partment of Defense, as they are included in the 
conventional weapons standoff master plan and 
not in the UAV JPO master plan. So, although 
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the 'fomahawk cruise missile could be consid
ered a lethal UA V, for reasons of convenience, it 
normally is not. Probably the best example of a 
lethal UAV is the Tacit Rainbow emitter attack 
weaixm, which has some missile-like capabili
ties with its small turbine engine. It also has a ca
pability to fly autonomously, loiter in a predeter
mined area and then detect, classify and attack. 
In essence, this form of a lethal UAV becomes an 
aerial minefield, set to kill when cued properly. 

The Army's interest lies primarily with the 
ground-launched version of the Tacit Rainbow 
(GLTR). This system is fired from the tracked 
multiple launch rocket system (MLRS). The 
GLTR will add to the MLRS' "shoot and scoot" 
defense against counterbattery fire and give it 
the capability to maintain a corridor sanitized of 
emitters. 8 The total program cost of the develop
mental GLTR program is estimated to be about 
$4.7 billion. Several challenging missions have 
been postulated for this sophisticated system. 9 

UAVs in Support of 
the Nonlinear Battlefield 

Lethal systems are often left out of discussion 
of UAVs, yet they can play a crucial role in the 
Army's war-fighting doctrine. At the same time, 
as computing power gets smaller, cheaper and 
faster, sensors will get better and smarter. War
heads will get smaller and more lethal; airframe 
and engine technology will get cheaper. It is rea
sonable to expect that any distinctions today be
tween the lethal UAV in the missile and weapon 
categories will become increasingly blurred. 

The nonlethal classifications are more clear. 
The dose-range UAV system will satisfy lower
echelon tactical units-divisions and brigades. 
The operational requirements for the system sug
gest that it be deployed at an echelon where the 
intelligence and targeting functions are intro
duced directly into existing reporting channels. 
In addition, there should be sufficient standoff 
from the battle zone to preclude posing a station
ary target requiring frequent moves. In recent 
discussions with light infantry units, division staff 
members felt that lethal and nonlethal systems 
should be division assets, while the corps staff felt 
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Naval and ground close require
ments are sufficiently different to make 
it unlikely that a single air vehicle can 
meet the needs of both. These are the 

dimensions of the problems that face the 
UAV community today-and this is 
only the beginning. Interoperability 

with other combat equipment W.ill 
complicate the equation. 

they should be corps assets! The point is that 
each level of command seems to want the infor
mation and killing capability that UAVs offer. 

The medium-range UAV is designed to com
plement manned strike aircraft by providing 
near-real-time reconnaissance data necessary 
for prestrike and postsrike planning. The UAV 
will be a high subsonic vehicle that has a moder
ate to high resolution imaging payload. It will 
have preprogrammed mission capability and 
navigational accuracies required to support tar
geting for weapon delivery. The vehicle will be 
ground- or air-launched and will have a 700-
kilometer radius of action. This ideally suits the 
need to find them, fix them and in conjunction 
with manned strike aircraft, fight them. Clearly, 
this has a place in the nonlinear battlefield, pro
viding a closed loop system in the battle zone. 

The endurance UAV will generally operate 
within 300 kilometers of the dispersal area of a 
ship and have the capability for extended flight 
time of up to 36 hours and at altitudes above 
20,000 feet. The system not only will provide a 
capability for wide area surveillance with single 
or multiple sensors (such as imagery, radio/data 
relay and SIGINT [signal intelligence]), but also 
will be interoperable with the short-range UAV 

Today the Army is looking beyond parochial 
manned aviation interests that have so far pre
vented the US Air Force and US Navy from in
tegrating UAVs into their current war-fighting 
doctrine. The integration of both lethal and 
nonlethal UAVs on the future nonlinear 
battlefield envisioned by US Army Training and 
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termine the lethality of long-range fires, fo
cused reattacks may be particularly effective. 
In any case, unmanned aviation should be the 
system of choice to conduct BOA for two rea
sons: first, it is hard to imagine a tougher task 
than to observe an enemy that has just been 
stirred up by an attack; second, the UAV will be 
under the direct operational control of the 
corps, division and brigade commanders who 
can ensure they get the information they need, 
when they need it. 

Refit To avoid counterattack and to return 
to the dispersal area for logistical support, units 
disperse and reconstitute. Reconnaissance 
UAVs are recovered and subsequent flights are 
used to monitor the enemy's reaction and to as
sess the optimum time for the next attack. The 
UAV would help the friendly commander re
constitute his own forces by observation of their 
movement and strengths. 

The challenge for UAVs lies as much on the 
conceptual side as it does on the technical-in 
fact, perhaps more so. In general, many of the 
technical challenges appear to be within rd�:h 
in the next decade or so. Later refinements 
will likely take the UAV along the same path
followed by its more mature, manned aviation 

UAV 

By using UAVs to monitor the 
progress of the battle and to determine 

the lethality of long-range fires, 
focused re attacks may be particularly 

effective ... [Unmanned aviation] will be 
under the direct operational control 
of the corps, division and brigade 

commanders who can ensure 
they get the information they need, 

when they need it. 

cousin over the last 70 years. 
In the area of doctrine, however, it is not 

obvious how clever tacticians will be in the use 
of this revitalized information and killing tool. 
History has already shown that it has only been 
the imperative of combat that has forced com
manders to tum to innovative technology like 
unmanned systems. The new and challenging 
nonlinear battlefield concept may be the first 
ground and air doctrine developed in peacetime 
to demand the unmanned system be used to its 
maximum potential. It only awaits bright US 
Army minds to lead the unmanned charge. MR
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