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EXECUTI VE SUMVARY

Title: Unmanned Aerial Vehicles — The Key to Effective
Situational Awareness In Littoral Operations

Aut hor: Li eutenant Commander D. M Jacobsen
United States Navy

Thesis: At present, the capability for normally-depl oyed
Anmphi bi ous Ready Groups (ARGs) to gain and maintain a
clear, conplete, and constantly updated visual intelligence
pi cture, nmeeting even the nost basic littoral environnent
force protection requirenments, does not exist.

Di scussion: Qur anphi bi ous forces have been depl oying for
far too long wi thout the necessary organic, dedicated

vi sual surveillance support they deserve. Mnned aircraft
si nply cannot conpete with nodern Unmanned Aerial Vehicle
(UAV) technology in the vital area of |ong-dwell
survei |l l ance coverage. This fact was anply denonstrated by
UAV performance in DESERT STORM and ALLIED FORCE. A

rudi mentary dedi cated reconnai ssance capability existed for
ARGs depl oying with RQ 2A Pl ONEER- equi pped UAV det achnents
bet ween 1992-98. In Spring of 1998, after continued

m shaps and Pl ONEER | osses, the Navy ceased UAV det achnent
support for normal ARG depl oynents. PlIONEER support was
then limted to contingency operations in order to preserve
the remaining airfranes. The Departnent of the Navy’'s
answer to the pressing need for a PlIONEER repl acenent is
the Vertical Takeoff and Landing Tactical Unmanned Aeri al
Vehi cl e (VTUAV) program Northrop Grunman’s Ryan
Aeronauti cal Center Mdel 379 FI RE SCOUT, devel oped froma
manned helicopter airframe, was selected as the VTUAV
program conpetition w nner in February 2000. FIRE SCOUT
UAVs are supposed to reach ARGs as a Pl ONEER repl acenment
begi nning in FY 2003.

Concl usion: The gaps in responsive coverage i nherent even
when dedi cated manned surveillance aircraft support is
avai | abl e shoul d be argunment enough for aggressive

acqui sition of VTUAV capabilities for littoral operations.
Wil e the highly-adaptable FIRE SCOUT is definitely a nuch-
needed step in the right direction, it should be considered
only an interimsolution. A viable VTUAV design offering
much greater on-station flight endurance/dwell tine is
necessary for ARG situational awareness requirenents.
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SI TUATI ONAL AWARENESS | N LI TTORAL OPERATI ONS

The Navy/ Mari ne Corps Team s Operational Maneuver from
the Sea doctrine demands exceptionally high |levels of
situational awareness in order to achieve Full-Spectrum
Dom nance. A clear, conplete, and constantly updated
intelligence picture nust be maintained on multiple key
areas throughout all phases of anphi bi ous operations.
Amphi bi ous Ready Group (ARG and Marine Expeditionary Unit
(MEU) el enents nust have uninterrupted access to assets
providing an effective local intelligence picture — only
with this access can ARG MEU el enents be assured the best
possi bl e chance for success in rapidly and decisively
neeting the dynam c challenges to be found in difficult
littoral environnents. At present, the capability for
regul arl y-depl oyed ARG MEU el enents to gain and maintain a
clear, conplete, and constantly updated visual intelligence
pi cture, nmeeting even the nost basic littoral environnent
force protection requirenments, does not exist.

The purpose of this paper is to review the role of
Unmanned Aerial Vehicles/Renotely Piloted Vehicles in
achieving situational awareness in littoral operations, and
t he need for anphibious forces to gain and train with these

capabilities. Central to the topic of capabilities will be



a historical exam nation of vehicle devel opnent and use in
littoral operations by the United States’ arned forces.
Future vehicle capabilities, using current technol ogy, that
coul d prove exceptionally valuabl e in anphi bi ous operations
w Il also be discussed. The paper argues that these
systenms nust be organic to the ARG and extended fli ght
endurance should be the primary design criteria to provide
the | evel of |ong-dwell surveillance necessary to enhance
ARG MEU situational awareness in littoral operations.

Remar kabl e advancenents in shipboard intelligence
processi ng and di ssem nation capabilities have been made in
recent years in response to essential ARG Intelligence
Preparation of the Battl espace (I1PB) requirenents, nostly
in the areas of inproved organic access to national-1evel
dat abases, imagery servers, and secure ship-to-ship/ship-

t o-shore conputer network systens. Expeditionary Pl ot
(EXPLOT) CA4l installations were conpleted in Joint
Intelligence Centers (JICs) on several LHD/LHA-C ass
Anmphi bi ous Assault ships specifically to address the
pressi ng i ssue of enhancing situational awareness

t hroughout all ARG MEU units. Wiile the EXPLOT concept has
proven operationally to be highly successful, much room for
i nprovenent remains in the area of gaining and mai ntaining

an accurate intelligence picture of the imediate littora



operati ng area.

Forenost anmong critical ARG MEU intelligence system
requi rements not effectively being nmet is the need for an
organic, long-dwell tactical surveillance capability — an
ARG MEU system providing tinely, sustained observation of
devel opnments within the i mmedi ate Anphi bi ous Cbj ective Area
(AQA). Enbarked U. S. Navy RQ 2A Pl ONEER Unmanned Aeri a
Vehi cl e (UAV) detachnments gave a basic day/ ni ght video AOA
observation capability to ARG depl oynents between 1992-98.
I n Spring 1998, after continued shipboard RQ 2A avi ation
m shaps and system | osses, the Navy decided to cease
Pl ONEER UAV det achnent support to regul arly-schedul ed
ARG MEU depl oynents. The Navy’s Pl ONEER program was then
greatly reduced in m ssion scope, wth deploynents limted
to contingency operations in order to preserve renaining
airframes. This decision ensured that ARG MEU depl oynent s
woul d go without PIONEER surveillance capabilities except
in the nost conpelling mlitary crises. Already-deployed
anphi bi ous groups woul d gai n adhoc UAV support only if time
and ARG | ocation permtted depl oynent and enbarkati on of a
Pl ONEER det achnent prior to execution of contingency
oper ati ons.

Reality dictates that, in nost cases, deployed ARG MEU



elenments will immediately respond to contingencies with
only what is already onboard, or what m ght possibly be
fl own aboard while enroute to the ACA. In light of this
reality, an adhoc PI ONEER detachnment will very likely not
be an option in potential ARG MEU scenari os where it m ght
be needed nost. Today, wi thout the live-video capabilities
provi ded by an enbarked PI ONEER UAV det achnent, organic
ARG MEU surveill ance assets are disturbingly limted in
nmeeting a fundanmental situational awareness requirenent
for their role enabling Operational Maneuver fromthe Sea.
In the past, day/night video surveillance support has
proven extrenely val uabl e during execution of ARG MEU core
conpet enci es such as Non-conbatant Evacuation Operations
(NEO), Tactical Recovery of Aircraft and Personnel (TRAP)
Maritime Interdiction Qperations (MO, and Visit-Board-
Search and Sei zure (VBSS) m ssions.

The Departnent of the Navy’'s answer to pressing ARG
MEU surveillance requirenents is the Vertical Takeoff and
Landi ng Tactical Unmanned Aerial Vehicle (VTUAV) program

The VTUAV, “a replacenent for the Pioneer,” has an

anbitious “10OC schedul ed for FY 2003: "%

The Navy will operate the VTUAV from surface
conbatants in support of the naval operational
concepts and the Naval Long-Term Pl anni ng Obj ecti ves.

1 U.S. Navy, Vision...Presence...Power - A Program Guide to the U.S. Navy 2000 Edition, 76.



The Marine Corps will operate VTUAV fromthe San
Antoni o (LPD-17)-cl ass | anding platform dock ship and
anphi bi ous assault ships (LHA/LHD) in support of

Oper ati onal Maneuver fromthe Sea............ Wil e the
initial VTUAV systemw || be delivered with an
el ectro-optical, infrared and | aser (EQ | R Laser)

desi gnat or payl oad, there is anple growth capability
to numerous ot her missions, including comunications
relay, electronic warfare, and m ne counternmeasures.?
Northrop Grumman’ s Ryan Aeronautical Center Mdel 379
FI RE SCOUT, “based on an upgraded version of the Schweizer
Model 330SP manned helicopter,” was selected in February
2000 by the Navy in the VTUAV conpetition, gaining “a $93.7
mllion contract for engineering, manufacturing and
devel opnent.”® Bell Textron’s conpeting EAGLE EYE system
was nore conplex, with a twin tilt-rotor design, and
transitioned to wing-borne flight after vertica
takeoff in the same manner as Bell Textron’s nuch | arger
manned V-22 OSPREY. The tilt-rotor feature was an attenpt
to | ower fuel consunption at cruising altitude, and extend
loiter/surveillance tine on station. Even with tilt-
rotor technol ogy, however, EAGLE EYE s endurance was

little nmore than two hours total airborne.?

I n VTUAV conpetition, FIRE SCOUT' s proven helicopter

2U.S. Navy, 76.

3 “Northrop Grumman Awarded $93.7 Million Contract In U.S. Navy's Vertical Takeoff And Landing
UAV Competition,” Northrop Grumman news release, www.northgrum.com, accessed on America Onling,
19 October 2000.

* Maj Stephen P. Howard, USAF, Special Operations Forces and Unmanned Aerial Vehicles— Sooner or
Later? School of Advanced Airpower Studies, (Maxwell Air Force Base, AL: Air University, February
1996), 23.




airframe was surely seen as providing the |east risk and

| ong-term nmai nt enance expense. FIRE SCOUT al so represented
a return to an earlier era in UAV devel opnent - the

nodi fying of |arger, heavier and | ess efficient nmanned
aircraft designs for an unmanned ni ssion.

The vertical takeoff and | anding, helicopter-I|ike
VTUAV program airframe requirenents were established to
elimnate a root cause of numerous shipboard accidents
experienced while launching and recovering the RQ 2A
PIONEER. PIONEER is an airplane, necessitating hazardous
booster-assisted takeoffs and tricky recovery procedures in
which the RQ2A is flown into a | arge, cunbersonme net and
framewor k apparatus which nust be erected prior to UAV
operations, then taken down afterwards. Even when
successfully recovered in this way, PIONEER rarely energes
wi t hout some damage. During typically rough-and-
tunbl e net recoveries, vital airfranme antennas are often
snagged and damaged or even broken off.

In addition to providing el ectro-optical and infrared
surveill ance capabilities superior to those of the PI ONEER
the VITUAV is also to be equipped with a | aser target
designator — a significant capability which has great
potential to radically change the way UAVs will be used in

anphi bi ous operations. It remains to be seen how the



addition of target designation capabilities wll inpact
utilization of VITIUAV in the |ong-dwell surveillance role.
Wth high capacity for further growh of m ssions for the
VTUAV, the very real possibility exists for the essenti al
surveillance role to be sidelined in |lieu of seem ngly nore
pressi ng needs. Mre VTUAV airframes m ght need to be
utilized to satisfy the increased |evel of requirenents

shoul d the FI RE SCOUT program prove successful.

UNMANNED AERI AL VEHI CLES

The Departnent of Defense has had an on-off, |ove-hate
relati onship with Unmanned Aerial Vehicle and Renotely
Piloted Vehicle (RPV) prograns in |ittoral operations.
America’s long history of unmanned, but controlled,
mlitary flight includes exanples of both spectacul ar
t echnol ogi cal success and frustrating failure, sonetinmes in
the same UAV/ RPV program U.S. Navy and Marine Corps’
experience with UAV/ RPV systens has differed little from
that of the U S mlitary as a whole. Despite the many
difficulties encountered through the years in UAV design,
devel opnent, testing, and operation, no other neans of
delivering responsive, long-dwell, real-time surveill ance

has proven nore versatile and suitable to a wi de range of



m ssions. This is especially true of UAV use aboard ship,
where other terrain-based surveillance systens that ground
forces take for granted are sinply not an option.

UAV surveillance is much preferable to observation by
manned aircraft for a nunber of reasons, but especially
because of a clearly-denonstrated, superior efficiency
in the all-inportant area of on-station dwell tine. Wen
relieved of innunerable requirenents to provide redundant,
human-factored control systens, instrunentation, life-
support, safety equipnent, and a large airframe with
cockpit arrangenents affording adequate visibility for a
human aircrew, nodern aircraft design can produce truly
extraordinary results in time spent aloft. Even |ong-range
manned aircraft have a limted tine on station due to their
engi ne fuel consunption and aircrew fati gue concerns when
conpared to the amazi ng endurance that can be denonstrated
by nodern UAVs:

The technology to fly small autononmous unmanned

aircraft is available now. For exanple, the 30-pound
Aerosonde UAV flew 2,030 nmiles across the Atlantic

Ccean in 26 hours on 1.5 gallons of gas. It had
conmmuni cati ons, navigation, and mneteorol ogi cal
measuri ng equi pnment on board. |Its total cost:
$25, 000.

The fact that all manned aircraft assigned, or

° LCDR Pete McVety, USN, “An Unmanned Revolution,” Naval Institute Proceedings, March 2000, 91.



avail able, to ARG MEUs are designed and built to perform

m ssi ons other than |ong-dwell surveillance neans that they
will rarely, if ever, actually be used for surveill ance.
Usi ng manned aircraft in the observation role detracts
greatly from ARG MEU utilization of these vital assets in
their own mission-critical areas.

Avai l ability and assi gnment of appropriate non-organic
manned surveill ance assets, such as the Arny’s RC-7B Air
Reconnai ssance Low - Miultifunction (ARL-M aircraft, to
support ARG MEU littoral operations can not be counted on.
The superb, near-real-tinme video surveillance the ARL
provi ded in support of 1994 anphi bi ous operations in Haiti
wi Il occur only in those rare circunstances where
aut hori zed, adequate, and secure | and-based air facilities
are close enough to allow sufficiently useful on-station
dwel | tinme after transit.?®

Last, but certainly not |east, organic UAV systens
are specifically designed to provide video i magery or other
reconnai ssance information of value — in the vast mgjority
of scenarios, they can sinply do the job better and nore
efficiently than manned aircraft:

What the future holds is open to debate but there no
| onger is any doubt that UAVs have rapidly gained the

® David A. Fulghum, “Army Spy Aircraft Watch North Korea”, Aviation Week & Space Technology,
24 November 1997, 2.



attention of mlitary commanders for good reasons.

They are relatively inexpensive and can effectively

acconplish vital mssions wthout risking human |ife.

We al ready have sufficient experience with UAVs to

know that they will revol utionize warfare.’

Unmanned Triunphs and Troubl es

A review of U S. UAV/RPV prograns is deeply troubling.
What is disconcerting is that, instead of a record of
varied and fail ed devel opnental prototypes, there is a rich
hi story of amazi ng successes and achi evenents i n unnmanned
flight which have been overshadowed by budgetary cutbacks,
changes in procurenent priorities, service political
agendas and/or the need at any given tine to maintain
program secrecy. Anerica’s history of UAV/ RPV devel opnent
has been one of profound failure to follow through in
expl oi ting technol ogi cal advancenents sooner rather than
|ater — a | egacy which has negatively inpacted the current
status of UAV devel opnent in the United States.

As is so often the case in mlitary technol ogi cal
advances, wartinme urgency provided the early inpetus for
unmanned aircraft devel opment and subsequent innovations.
Truly stable and controll abl e unmanned flight was first

made possible with successful introduction in 1913 of the

“gyro stabilizer” by Law ence Sperry on Long |sland.?®

" Hugh McDaid and David Oliver, Smart Weapons (New York: Welcome Rain, 1997), 6.
8 Kenneth Munson, World Unmanned Aircraft (London: Jane's Publishing Company Limited, 1988), 7.
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Early U. S. Navy experinments were conducted with Curtiss N9
trainers “capable of flying 50 mles carrying a 300 Ib
| oad” after conversion into “radio-controlled ‘aerial
t orpedoes’ at Long Island in Decenber 1917.”° The first
U.S. unmanned aircraft were designed as Wrld War |-era
of fensi ve weapons systens, representing, in effect, the
cruise mssile technol ogy of their day:
A nore sophisticated unmanned aircraft was desi gned by
Charles F. Kettering of Delco, |ater CGeneral Mdtors.
Powered by a 40 hp Ford engine, the 12 ft w ng-span
bi pl ane could carry a bonb | oad equal to its own
weight — 300 Ib. Built primarily of wood and canvas,
the ‘Kettering Bug’ cost some $400 each and was the
first UAV to be mass produced. *°
The Arny’s 1918 “Kettering Bug” flew autononously to its
target up to 40 mles away “by preset controls” which al so
commanded when “the wi ngs woul d be rel eased, and the
fusel age woul d plunge earthward as a bonb.”!* Wth the
Arm stice, and only “eight successful test flights out of
36,” interest in the “Kettering Bug” waned.?
In over-all concept, and much of their technol ogy,

“Kettering Bugs” differed little from German V-1 “Buzz

Bonbs” introduced 25 years later and hailed as a highly

9 McDaid and Oliver, 10.

19 pid.

1 william Wagner, Lightning Bugs and other Reconnaissance Drones (Fallbrook, CA: Armed Forces
Journal International in cooperation with Aero Publishers, Inc., 1982), 86.

12| tCol Richard M. Clark, USAF, Uninhabited Combat Aerial Vehicles— Cadre Paper No. 8, College of
Aerospace Doctrine, Research and Education (Maxwell Air Force Base, AL: Air University,

August 2000), 8.
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advanced, conpletely new and revol utionary concept in
nodern warfare. One can only wonder what |evel of
sophi stication a continued American “aerial torpedo” or
“Kettering Bug”-type program m ght have achi eved by the
out break of World War II. Wth a concerted foll owthrough
i n unmanned combat and reconnai ssance aircraft research,
devel opnent, and testing during the inter-war years, U S.
and Allied mlitary operations agai nst Gernmany and Japan
m ght very well have proven radically different. In fact,
per haps the nobst noteworthy Anmerican achi evenent in
unmanned mlitary flight between the wars was an Arny
programthat fell victimto depression-era funding cuts:
Recommendati ons springing fromthe Kettering plane |ed
to the first successful droning of a comrerci al
Curtiss Robin nonoplane in 1928. This radio-
controll ed, bonb-carrying airplane floundered through
the skies on and off for four years before expiring
fromlack of funds in 1932.%3
A consi derabl e nunber of airnen m ght have been
saved by use of unmanned conbat aircraft. Even a few
additional lives saved woul d have been worth the effort in
Iight of heavy conbat aircraft and aircrew | osses suffered
by the Allies while conducting deep strike and air

interdiction canpaigns during Wrld War Il. The extrenely

manpower - i nt ensi ve nature of conbat aviation itself would

13 Wagner, 86.
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have been drastically altered had unnmanned aircraft
technol ogy been allowed to mature fromits Wrld War |
origins.

Predictably, U S mlitary interest in unmanned fli ght
resuned only in the late thirties with gathering evidence
of war loonming in Europe. Wth the U S. entry into Wrld
War |11, renote-controlled aircraft were once again seen as
primarily useful in an offensive strike or interdiction
rol e - now agai nst higher value, heavily defended point
targets and ships. 1In England, the U S. Arny Air Force and
Navy “project ANVIL” and the USAAF “project APHRODI TE' used
obsol escent or worn-out heavy bonber aircraft converted for
renmot e-control and gui ded by acconpanyi ng manned aircraft —
after a takeoff and safe flight to British coastal areas
had been acconplished by an aircrew who woul d then bai

out.

Manned control aircraft maintained a respectful
di stance fromthese expl osives-|aden “drones” while
enroute, and guided theminto the target while,
conceptual ly at |east, remaining outside eneny anti -
aircraft artillery range:
The U.S. Navy’'s SAU-1 (Special Air Unit One) used
PB4Y-1 Li berators equi pped with renote control, a TV-

gui dance system and | oaded with 25,000 | b of torpex
hi gh expl osive. @uided by a PV-1 Ventura * not her

14 McDaid and Oliver, 21.
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aircraft, the PB4Y-1 would take off with a two-nman
crew who would clinb to 2,000 ft and set a course for
V-1 sites in France before bailing out. However, the
first Anvil operation by SAU-1, on 12 August 1944, was

atragic failure................ PB4Y-1 Bureau Nunber 32271
expl oded soon after take-off and before the crew s
pl anned bail -out over the English Channel. Despite

this failure, a PB4Y-1 drone was used successfully
agai nst submarine pens on Heligoland Island.?®

Uni que anongst Anmerican unmanned aerial vehicle
progranms during World War Il, the Naval Aircraft Factory
TDN-1 was a purpose-built, tw n-engine, renotely-controlled
attack aircraft that denonstrated great prom se in carrying
“a torpedo or a 2,000 | b bonb at a cruising speed of 175
rph” : 16

Its successor, the TDR-1, carried out the first live

operations in July 1944, when four drones of STAG 1

(Special Task Air Goup One), |loaded with 2,000 Ib

bonbs, took off fromthe northern Sol onon | sl ands
agai nst a Japanese nerchant man, the Yamazuki Maru, and

scored two direct hits. STAG 1 |launched a total of 46
TDR-1s from Bani ka |sl and, near Guadal canal, between
Sept enber and COct ober 1944, achieving a 50 per cent
hit rate.?’
STAG 1 conbat results conpared favorably wi th contenporary
manned conbat aircraft unit perfornmance, even without
consideration of the major benefit of no lives |lost. The
tremendous advantages that advanced, unmanned mlitary

aircraft prograns could bring to nodern conbat operations

shoul d have been abundantly clear to senior civilian and

15 McDaid and Oliver, 21.
16 McDaid and Oliver, 13.
7 pid.
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mlitary | eadership by 1944. Wth World War Il soon endi ng,
however, peacetine funding priorities |imted further
advancenents in Unmanned Mlitary Aircraft (UVA)

t echnol ogy.

Post-World War Il interest in unmanned flight centered
mai nl y on devel opnent of nore advanced cruise mssiles
t hrough study of captured Gernman V-1 weapons, design of
hi gh- performance RPVs specifically as target drones, and
conversion of old fighters to renote controlled targets and
air sanplers for nuclear weapons tests. It took the advent
of the Cold War and Russi an advancenments in Surface-to-Air
M ssil e technol ogy, however for the Departnent of Defense
(DOD) to recognize requirenents for efficient and effective
unmanned reconnai ssance aircraft. The nodification of
hi gh- performance target drones to reconnai ssance platforns
proved nost effective in nmeeting this chall enging
requirenent.

Ryan Aeronautical’s highly successful 50’ s-era FlI REBEE
target drone airfrane, originating froma 1948 jet-powered
target drone specification, was the basis for the “Red
Wagon” unmanned reconnai ssance programand an entire famly
of Ryan intelligence-gathering RPVs that proved thensel ves

operational |y throughout the Vietnam era:?!®

18 \Wagner, 87.
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In the next eight years................ over 3,000 unmanned RPV
m ssions were flown over North Vietnam China, Laos
and el sewhere. Wth each such m ssion, new needs and
new uses evolved for the program first renaned

“Li ghtning Bug” and | ater “Buffalo Hunter.” The 1960
Ryan Firebee target drone grew into over 20 RPV
configurations....... with an increasing variety of

payl oads for photographic and then el ectronic
intelligence and covert psychol ogical warfare

M SSi ons............. RPVs returned precision intelligence
deep fromhostile territory without risking the nmen
“flying” the recce drones to possible death or
capture. They flew their mssions at a fraction of

t he cost of manned reconnai ssance aircraft, whether
nmeasured in dollars, lives, or political risk (as in
the flights over mainland China).*®

The mar ked success of Ryan’s series of intelligence-
gathering RPVs during the Vietnamera was eclipsed by the
obvi ous necessity for maintaining security surroundi ng
t hese sensitive operations; this helped to ensure
conti nued outstanding results:

..between 1964 and 1975, a total of 3,435 operationa

drone sorties was flown by USAF' s 100'" Strategic

Reconnai ssance Wng, and from 2,873 of those sorties —

nearly 84 per cent — the drone canme back. From 1972,

as nore sophisticated nodels were introduced, surviva

rates were well in excess of 90 per cent.?°
In addition to success in adapting to expanding
reconnai ssance m ssions, the versatile FIREBEE airfrane
again served as a basis for the next logical step in

unmanned aircraft devel opnent - experinental arned variants

capable of flying into high-threat conbat environnments and

19 Wagner, (Forward).
20 Munson, 7.
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delivering “Maverick, Stubby Hobo m ssiles, and Mark

81 and 82 iron bonbs.”?! Incredibly, the promise of these

arnmed prototypes was cut short by the end of the Vietnam

War and subsequent program cut backs. ALL DOD Unnanned

Mlitary Aircraft (UVA) progranms were cancel |l ed/

di scontinued in a budget era in which avail abl e funding

was used to keep manned aircraft progranms flying:
Proponents of UMAs were confident that RPVs had proved
their case, and were set to becone a major new ‘force
multiplier’ in mlitary thinking. Instead, the
expected upturn in their fortunes failed to
materialize, and five years after Viet Namthe USA had
not one single operational RPV in its inventory.??
Wth such remarkabl e advances in UMA RPV technol ogy

during the Vietnamera, it should not be surprising that

the U S. Navy’'s current FIRE SCOUT VTUAV program cannot be

descri bed as an entirely new concept. |In fact, the Navy

devel oped an advanced, renotely controlled, unmanned

hel i copter specifically for shipboard use nore than 35

years ago:
One of the nobst anbitious post-war US Navy drone
prograns was the Drone Anti-Submarine Helicopter
(DASH). This called for the devel opnent of a renotely
piloted, rotary-wing aircraft for deploynment on all of
the US Navy' s destroyer fleet by 1963 — the QH 50C was
designed to be launched froma destroyer’s aft flight

deck as soon as contact was made with a target
submarine by the ship’s sonar. The drone was

21 McDaid and Oliver, 41.
22 Munson, 7.
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controlled fromthe ship’ s Conbat |Information Center
(A C. Wen the sonar and the DASH s positions

coi ncided, the controller actuated arm ng and rel ease
switches to drop a torpedo or nucl ear weapon. The Q+
50C was then flown back to the ship and retrieved by
an automatic cabl e-landing systemthat permtted the
drone to operate in any sea condition suitable for
anti - submari ne operations. 23

Full utilization of this amazing anti-submarine system
by the Navy was prevented by severe difficulties with
“persistent vibration problens, which caused 26 of the
first 100 drones to crash, (and) led to the order for 900
QH 50Cs being reduced to 534 by 1966.”2* Despite serious
devel opnental probl ens encountered in the program the
trenmendous potential for DASH RPVs to be used in the ship-
based surveillance role did not go unnoti ced:

In addition to ASW m ssion, QH50Cs and Ds equi pped

with TV systens were used by USN for surveill ance and

target spotting under Project Snoopy. Operating from

a destroyer off the coast of Viet-Nam the drone’s TV

canera relayed real-tinme data to the shipboard nonitor

to provide guidance for firing of ship’s guns at
detected |l and targets. ?®

Experinental prograns with even nore sophisticated
surveill ance, targeting, and offensive capabilities were
conducted with the highly versatile Q450D RPVs by the
Def ense Advanced Research Projects Agency (DARPA): 2°

O hers used in DARPA programmes Nite Panther and Nite
Gazelle, initiated in January 1968. Forner provided

2 McDaid and Oliver, 25-6.
24 McDaid and Oliver, 26.
25 Munson, 157.

2 hid.
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for installation and flight test of Cohu day/night TV

caneras, notion and still caneras, Korad |aser

rangefi nder/target designator, noving target indicator
radar, covert illum nator, and other sensing and
detection equipnment. N te Gazelle programme simlarly

tested weapon installations, including Mnigun, high-
vel ocity gun, grenade |auncher, bonbl et dispensers,
bonbs, and Martin Marietta LARS (| aser-ai ded rocket
system) missiles.?’
It is a depressing fact that the | evels of
sophistication in littoral surveillance, target
desi gnation, and offensive capabilities that had been
achi eved by Project Snoopy and the Nite Panther/Nite
Gazelle progranms nore than thirty years ago are not

avai l abl e today in a reliable tactical UAV organic to

depl oyi ng U. S. anphi bi ous forces.

Qul f War Resurgence

U.S. Naval Forces in OPERATI ONS DESERT SHI ELD and
DESERT STORM woul d have been wi thout vital day/night video
reconnai ssance support if not for the purchase of Israeli-
designed PIONEER tactical UAVs in the years imrediately
preceeding the Gulf War. Representing a decidedly nore
pragmatic and | ower-tech approach to unmanned aircraft
design, the Israelis established an enviable record of
success with their indigenous UAV prograns during the

1980's. Israeli systens owed nuch of their technology to

27 Munson, 157.
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earlier abandoned U S. devel opnental efforts. Effective

| sraeli enploynment of UAVs in mlitary surveillance

operations over Lebanon was particularly noteworthy:
Searcher UAVs carried out a 24-hour watch out during
the 16-day artillery war between Israeli and Hi zboll ah
gunners across the security zone of southern Lebanon.
Some of the UAVs were controlled fromIl Al Arava early-
warning ‘nother’ aircraft. The dramatic visual inmages
rel ayed by the Israeli UAVs during Operation G apes of
Wath becane a famliar sight to TV viewers around the
world. Israeli UAVs had fl own nore than 1,200 hours
in bad weather with no | osses and largely dictated the
nature of the battle.?®
Wat chi ng these operations with keen interest, “the

Navy initiated an expedited procurenment of UAV systens.”?°

The U. S. Navy’'s concept was to buy a conbat-proven, sinply-

built, Israeli day/night video reconnai ssance UAV system

instead of a conpl ex, expensive, and | ess-than-successful,

i ndi genous U. S. design, such as the Lockheed AQU LA. The

AQUI LA programwas an ill-fated “battlefield RPV for the

U.S. Arny” characterized by | ong del ays and nassi ve cost

overruns: 39

The resulting Pioneer, produced by a joint venture of
an American and Israeli firms, skipped the traditional
U. S. devel opnent phase of the acquisition process, and
ni ne systens, each with eight air vehicles, were

8 McDaid and Oliver, 52-3.

29 General Accounting Office, Unmanned Aerial Vehicles— DOD’s Acquisition Efforts: Statement of Louis
J. Rodriguez, Director, Defense Acquisitions I ssues, National Security and International Affairs Division,
Testimony Before the Subcommittees on Military Research and Development and Military Procurement,
Committee on National Security, House of Representatives, 9 April 1997 (Washington, D.C:

GAO, 1997), 2.

30 Munson, 9.
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procured beginning in 1986 at an estimated cost of
$87.7 nmillion. 3t

Department of the Navy requirenents for Pl ONEER were
two-fold; the first was for a video-equi pped, sea-based,
Naval Gunfire Support (NG-S) targeting UAV for enbarkation
on recently-reconmm ssioned | OM-Cl ass battleships. In
this capacity, PIONEERs woul d handl e spotting m ssions
previously flowm fromthe World War |l-era battl eships by
catapul t-1aunched, nmanned fl oat pl anes. The second
requi renent was for a sorely-needed, ground-based,
battl efield surveillance UAV for the Marine Corps (USM).
The i nportance of PIONEER to Marine operations woul d
further increase with deactivation of VMFP-3 and retirenent
of all Marine RF-4B PHANTOM reconnai ssance jet aircraft in
Spring of 1990.%2 The USMC then went without a nanned
reconnai ssance jet aircraft until Advanced Tactical Air
Reconnai ssance System ( ATARS)-nodi fied F/ A-18Ds reached
initial operational capability with VMFA(AW squadrons
depl oyed in 1999 during the ALLI ED FORCE Kosovo Air
Canpai gn. 33

Li ke the DASH program however, successful integration
of UAVs into regular U S. Navy operations once again proved

frustratingly difficult and alarm ngly destructive:

31 GAO, 2
%2 Clark, 35.
33 Greg L. Davis, “TAC RECCE returns to USMC,” Air Forces Monthly, December 2000, 48-50.
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The Pi oneer began to encounter unantici pated probl ens
al nost inmmedi ately. Recovery aboard ship and

el ectromagnetic interference fromother ship systens
were serious problens that led to a significant nunber
of crashes. The Pioneer systemal so suffered from
nunmer ous ot her shortcomngs. Utimtely, the Navy
undertook a $50 mllion research and devel opnent
effort to bring the nine Pioneer systens up to a | evel
it described as a “nini num essential capability”3*

Even with only a “m ni mum essential capability,”
Navy and Marine Pl ONEERs perforned their tasks brilliantly
during the @ulf War, providing responsive, tinely video
i magery that woul d prove essential to conmanders and save
Anericans in the field. PIONEERs al so denonstrated, in
a profound manner, how UAVs can contribute to Full-Spectrum
Dom nance during high-tenpo conbat operations in a littoral
envi ronnent :
UAVs were used to map Iragi m nefields and bunkers,
thus allowing the Marines to slip through and around
t hese defenses in darkness, capture key comand sites
wi t hout warni ng, and speed the advance into Kuwait
City by as nuch as two days............. a live Pioneer UAV
pi cture showed a battalion of Iraqi tanks poised on
the north end of the airfield for a counterattack.
The arnored force was broken up by naval gunfire and
air attacks before it could strike the advancing
Mari nes. 3°
Clearly, the success of UAVs in helping to establish and

mai ntai n a superior day/night battl espace picture was a

maj or | esson | earned from Operation DESERT SHI ELD and

34 GAO, 2.
35 Clark, 35.
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DESERT STORM Li eutenant General Walter Booner, Conmander
of the 1%' Marine Expeditionary Force (I MEF), referred

to the PIONEER UAV as “the single nost inportant
intelligence collector” conprehensively supporting the

hi ghl y-dynam ¢ MEF advance into Kuwait towards Kuwait
City:?36

They were flown by the Navy from battl eshi ps and by
the U S. Marine Corps from shore |aunchers in the Gulf
War. Sone 40 PIONEERs flew 552 sorties, yielding a
total mission duration time of 1,641 hours. At | east
one Pioneer was airborne at all tinmes during the
Qperation Desert Stormfighting in Jan.-Feb. 1991.

The drones were enpl oyed to adjust naval gunfire,
assess battl e damage, and conduct reconnai ssance. On
Feb. 27, 1991, when a Pioneer detected two Iragqi

patrol boats off Faylaka |Island, naval aircraft were
called in to destroy the craft. Seeing the drone and
t hi nki ng they were about to be attacked, Iraqi
soldiers on the island surrendered to the Pioneer! It
was the first recorded surrender of enemy troops to an
unmanned vehicle.?’

Pl ONEER m ssions were not flown without difficulty
during the Gulf War; a total of 12 PIONEERs were lost.3® O
Pl ONEER | osses, only “one PI ONEER was shot down by the

lragis.”>®

Much snmaller, quieter, and enmtting a far weaker
infra-red signature than manned aircraft, the relatively

low-flying and sl ow PIONEER UAVs still proved a difficult

% McDaid and Oliver, 60.

37 Norman Polmarand Thomas B. Allen, Spy Book — The Encyclopedia Of Espionage (New York:
Random House, 1998), 466.

% McDaid and Oliver, 60.

39 LT Vernon L. Junker, USN, Tactical Unmanned Aerial Vehicles In A Proposed Joint Infrastructure To
Counter Theater Ballistic Missiles, MSOR Thesis (Monterey, CA: Naval Postgraduate School,

March 1995), 18.
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target for Iraqgi ground fire. This survivability is
especially noteworthy considering that intense snoke from
nunmerous oil field fires forced PIONEERs to fly even | ower
than their normal flight reginme. Virtually incapable of
perform ng effective evasive maneuvers to counter eneny
anti-air threats, the PIONEER s best defense was avoi dance
of identified high-intensity threat areas altogether -

unl ess overflight was necessary to gain required imagery

information. |In such cases, flying PIONEER over the threat
area was still far preferable to endangering a nmanned
aircraft.

Conducti ng hi gh-tenpo conbat reconnai ssance operations
in support of U S forces during DESERT STORM wi t h unmanned
aerial vehicles (UVAs) proved chall engi ng, as evi denced by
the | oss of eleven PIONEERs to accidents. Particularly
inthe maritine environment, chronic difficulties in
perform ng damage-free shi pboard recoveries continued; “it
is one thing to land a UVA on a flat strip of sunlit
desert, but quite another to try catching it in a net

mount ed on the heaving deck of a ship at sea.”?°

In spite
of these accidental |osses, shipboard Pl ONEER operations
were |argely seen as an operational success during the Gulf

War .

40 Munson, 9.
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The case for the Navy’'s retaining organic shipboard
UAV capabilities had been persuasively nade in the Gulf.
After decomm ssioning all |1 OM-Cl ass battl eshi ps and
de- enphasi zi ng the naval gunfire support mssion for which
Pl ONEER systens had originally been acquired, the Navy
decided to retain PIONEER for its denonstrated value in
mai nt ai ni ng situati onal awareness during littoral
operations. Until cessation in md-1998, subsequent Navy
RQ 2 depl oynents woul d support Anphi bi ous Ready G oups,
wi th Pl ONEER det achnents enbar ked on nodi fi ed AUSTI N-C ass
Landi ng Pl atform Dock (LPD) ships.

This | ess-than-optimal arrangenent required | aunch and
recovery equi pnent to be set up on the LPD s flight deck —
effectively closing dowm a substantial helicopter platform
to all other aviation operations while supporting Pl ONEER
flights. Although helicopters are not normally enbarked on
AUSTIN-Cl ass LPDs, the ability to rapidly airlift
equi pnent, cargo and troops via helicopter froman LPD s
flight deck is a major portion of the LPD m ssion in
support of anphi bi ous operations. Many naval anphi bi ous
war f are professional s saw enbar ked UAV det achnment
surveillance capabilities as a painful and troubl esone, if

ni ce-to-have, feature. This was seen as especially true if
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Pl ONEER vi deo effectively cane at the cost of interfering
wi th mssion acconplishnment of a maj or Anphi bi ous Ready
G oup asset — their one and only LPD. Not all AUSTIN d ass
shi ps were nodified to acconmopdat e Pl ONEER | aunch and
recovery gear; therefore, several ARGs deployed prior to
t he 1998 cessation of detachnment enbarkations w thout
Pl ONEER vi deo reconnai ssance assets.

Navy difficulties encountered fromthe beginning with
Pl ONEER i ndi cated clearly the need for a new UAV system
elimnating the aunch and recovery probl ens i nherent with
the RQ 2A design. Bell Textron's answer to shipboard UAV
| aunch and recovery chall enges was the EAGLE EYE tilt-
rotor UAV prototype that first flew nore than seven years
ago in 1993.* The genesis for EAGLE EYE was a conmpn sense
approach rem ni scent of the Navy's earlier DASH program
that “sone formof rotorcraft or other VIOL air vehicle
woul d seemto offer a better solution to nbost nava
requi rements.”*? EAGLE EYE would later vie with the FIRE
SCOUT for selection in the U S. Navy s VTUAV program

conpetition.

41 polmar and Allen, 467.
42 Munson, 9.
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Bal kan Operati ons
It would be reasonable to expect increased Depart nent
of Defense interest in, and funding for, UAV prograns after
their @Qulf War success, to result in devel opment, testing,
and fielding of several new, unmanned surveillance systens
W th superior collection capabilities. |In fact, only one
program has been truly successful in introducing a new
unmanned reconnai ssance systemto the inventory since
Pl ONEER — Ceneral Atom cs’ PREDATOR Medi um Al titude
Endurance (MAE) UAV for the U S. Air Force, which entered
operational squadron service in September of 1996.% The
situation was nade depressingly clear in an April 1997 GAO
report to Congress:
According to DOD, its objective in acquiring UAVS is
to provide unmanned systens that will conplenent its
m x of manned and national reconnai ssance assets.
However, its UAV acquisition efforts to date have been
di sappointing. Since Aquila began in 1979, of eight
UAV prograns, three have been term nated (Aquil a,
Hunt er, Medi um Range), three remain in devel opnent
(Qutrider, dobal Hawk, DarkStar), and one is now
transitioning to I ow rate production (Predator). Only
one of the eight, Pioneer, has been fielded as an
operational system W estinate DOD has spent nore
than $2 billion for devel opnent and/or procurenment on
t hese ei ght UAV prograns over the past 18 years.**

The state of post-Gulf War DOD devel opnent of UAVs was

even nore gloony in light of the fact that, by 1999, the

43 McDaid and Oliver, 113.
4 GAO, 1.
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OUTRI DER and DARKSTAR prograns had al so been cancel |l ed.
General Atom cs’ successful PREDATOR design was essentially
only an up-sized adaptation of their pre-existing GNAT 750
UAV, which had been in service with the Central
Intelligence Agency (ClA) since at |east January of 1984:%°
In a very short period of time, General Atomics
Aeronauti cal ..devel oped the Ghat 750 from a project
originally nanmed Anber 1. What the CIA got was a
tactical -reconnai ssance/ survei |l l ance UAV optim zed to
their requirenents, which were: an endurance of 24 to
30 hours at 5,000 to 15,000 ft with a relatively smal
140 | b, state-of-the-art electro-optical (EO
payl oad. *°
Cl A acquisition of GNAT-750 differed greatly in
conparison with Departnent of Defense experiences in UAV
devel opnent, where “Pentagon staffs are finding that UAVs
are costing nore than they expected by a factor of four.”*
Part of the CIA's success with UAVs can be attributed to
its approach - it needed only a limted nunber of airfranes
to meet specific collection requirenments. The DOD
acqui sition approach has been nuch like that for manned
aircraft devel opnental prograns:
O the unmanned aerial vehicle progranms fielded to
date, the Central Intelligence Agency appears to have
provi ded nore capability for less tinme and noney.

Wil e the Departnent of Defense continues to run
tests, the CIA has fielded a working systemthat

5 Tom Kaminski and Mel Williams, The United Sates Military Aircraft Directory (Norwalk, CT:
AlRtime Publishing, 2000), 57.

*® McDaid and Oliver, 102-04.

47T \Wng Cdr Andrew Brookes, “UAVs — ahip culture,” Air Forces Monthly, December 2000, 47.
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provi des near-real-tinme information to the field
commander at what appears to be a very | ow cost.*8

As early as 1993, the Cl A was successfully conducti ng
GNAT 750 operations over Bosnia fromthe “Croatian island
of Hvar.”*® The GNAT 750 represented practical, |ong-dwell
surveillance capabilities that had not previously been
avai l abl e in unmanned aircraft. Enhanced endurance equated
to possibilities for nmuch | onger range GNAT 750 mi ssions,
penetrating far deeper into hostile territory when using
“internediate data-relay aircraft” or inprovenents in
i nstall ed communi cati ons equi pnent, such as “a done to the
back of the aircraft which contained a satellite aerial.”°

Ceneral Atom cs’ RQ 1A PREDATOR is larger than the
GNAT 750, with “an endurance of up to 40 hours and a
cruising altitude of 25,000 ft with a 450 | b payl oad,
including a hi-tech synthetic aperture radar (SAR).”®! Wth
greater |long-dwell surveillance endurance than the GNAT
750, PREDATOR provides its operators with an unnmat ched
aerial capability to detect activity within Nanmed Areas of
Interest (NAlI). The PREDATOR UAV' s superior stay tine
proved the effectiveness of |ong-dwell surveillance during

operational testing and eval uati on over Bosni a:

48 Howard, 19.

49 Clark, 36.

50 McDaid and Oliver, 103.
51 McDaid and Oliver, 107.
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Wth Predator, however, weapons novenents becane
subject to long-dwell video surveillance, and

conti nuous coverage of roads showed no evidence of
weaponry being withdrawn. This UAV resource thus gave
NATO commanders the key piece of intelligence that
underlay their decision to resune the bonbing canpai gn
which, in turn, led to the Dayton peace accord signed
in Decenber 1995.°?

In addition to on-station dwell time superiority, the
sl ower ground speed of PREDATOR offers greater chances of
observing targeted area activity in conparison to faster
manned aircraft. In the long-dwell surveillance nission,
faster is not better:

UAVs are |less vulnerable to eneny air defenses and may

search fromaltitudes and velocities that maxim ze the

probability of detecting the target. The ability to
fly lower and slower over hostile territory gives UAVs

a distinct advantage in probability of detection over

manned aircraft.>?

The performance of PI ONEER and HUNTER reconnai ssance
systenms in operations over Serbia and Kosovo in 1999 was
clearly proof of the high value of |ong-dwell surveillance

capabilities in conbat; “NATO s Operation ALLIED FORCE in

Yugosl avi a denonstrated that a new age in reconnai ssance i s

in fact dawni ng.”>*

UAVs were anot her ALLI ED FORCE success story, with the
US and European UAVs conducting i nportant

reconnai ssance operations and battl e danmage
assessnents, and the Predator becom ng the first US

*2 McDaid and Oliver, 107.
%3 Junker, 47.
4 Tom Ripley, “ UAVs Over Kosovo,” Air Forces Monthly, September 2000, 57.

30



UAV to designate a target for an A-10-|aunched | aser-
gui ded bonb. °°

Despite glowi ng reports on the effectiveness of our
| ong-dwel | UAV surveillance capabilities operating deep
wi thin the former Yugoslavia during ALLI ED FORCE, a
di sturbing trend was noted during the sustai ned conduct of
UAV conbat reconnai ssance operations. The Serbs were
devel opi ng tactics, techni ques and procedures to deal with
UAVS:

The nost innovative Serb anti-UAV tactic was the use

of helicopters. It appears that the first Hunter | ost
during the canpai gn was shot down after the Serbs

| aunched a M|l M-8 Hip helicopter to fly al ongsi de
the UAV and then a door-gunner blasted the air vehicle
with a 7.62mm machi ne-gun. This becane a favorite
tactic until Allied fighters made it rather dangerous.
The vulnerability of UAVs to hostile fire quickly nmade
operators want to nove al nost exclusively to night
flying to reduce attrition rates on the snmall nunber

of airframes avail able.®®
Three PREDATORs were |ost during ALLIED FORCE - two were
conbat | osses and one was accidental; HUNTER | osses total ed
eight, with five shot down and three destroyed in
acci dents.® The Arny’s cancel | ed-but-resurrected HUNTER
UAV program did not fare well during ALLI ED FORCE
Oiginally deploying fromthe United States with eight

UAVs, TASK FORCE HUNTER woul d eventual |y receive six

repl acements after effectively losing its original eight

5 Wng Cdr Andrew Brookes, “ European Lessons,” Air Forces Monthly, June 2000, 27.
%6 Ripley, 59.
" 1bid.
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airframes.®

ALLI ED FORCE use of Navy PlI ONEERs consi sted of one
contingency VC-6 detachnent on the USS PONCE. Though RQ 2A
use was limted to surveillance of coastal areas, two
Pl ONEERS were shot down.®® It woul d appear that current
t echnol ogy, |ong-dwell UAV operations deep into hostile
territory are increasingly becom ng vulnerable to eneny
count erneasures. The degree of vulnerability, however,
will always be a direct function of hostile nation mlitary
expertise, technical capabilities, and resolve. Despite
USS PONCE/ VC-6 conbat | osses during ALLI ED FORCE, using
| ong-dwell UAVs in littoral environments may provide better
potential for mssion survivability. The destruction of
UAVs by hostile ground forces is obviously made nore
difficult in coastal areas if the UAV is able to maintain
surveill ance capabilities at, or near, stand-off distances
over water. In any case, the loss of a UAV wi Il always be
nore acceptable than the I oss of a manned aircraft and crew
or the conpletely unacceptable failure to gain vita

situational awareness in a tinmely manner.

%8 Tom Ripley, “ K osovo Focus — Task Force Hunter,” Shephard’s Unmanned Vehicles, October 1999, 30.
%9 Robert Hewson, “Allied Force Part 2: Overwhelming Airpower,” World Airpower Journal,
Winter 1999, 125.
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BASI C LI TTORAL M SSI ON CAPABI LI Tl ES

Conbat experience in the Gulf and Bal kans has shown
that UAVs can be a vital source of situational awareness in
littoral environnents. The U S. Navy has officially
identified three possible, future capabilities for the FIRE
SCOUT VTUAV beyond the basic electro-optical, infrared and
| aser designator payl oad. However, before “conmuni cations
relay, electronic warfare, and m ne counter measures”
capabilities are added, three nore inportant, and possibly
easi er, enhancenents shoul d be considered for FI RE SCOUT.
For enpbst anong i nprovenents should be an effort to extend
the FIRE SCOQUT' s airborne on-station dwell tinme. The
current proliferation of chem cal weapons necessitates a
requi rement for the VTUAV to be able to renotely sense
chem cal agents. Finally, the possibility of incorporating
a |light-weight, renote sniper-detecting systemon the FIRE

SCQUT is a prospect demanding i mmedi ate attention.

Long-Dwel | Flight Endurance

The denonstrated superior efficiency in observation
capabilities of long-dwell UAVs and their conparative
expendability over manned aircraft are good argunents for
their use in both peacetinme downed aircraft search and

Conmbat Search And Rescue (CSAR) m ssions:
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UAVs should fly many of such conbat search and rescue
mssions in the future to avoid putting other aircrew
at risk. UAVs can now |loiter over a conbat area for
very |long peri ods.
As in CSAR m ssions support, the advantages of |ong-dwell
surveill ance capabilities while conducting Tacti cal
Recovery of Aircraft/Personnel (TRAP) operations could
prove the deciding factor in success or failure in this
basic ARG MEU mi ssion area. The ability to reactively
| oiter over nore than one |ocation during any one flight to
sati sfy dynam c reconnai ssance requirenents associated with
ALL basic ARG MEU m ssions and QOperational Maneuver From
the Sea i s obviously enhanced with extended flight
endur ance.
Long-dwel | airborne surveillance capabilities are
essential in establishing support for pro-active tactics,
t echni ques, and procedures effectively nmeeting chall enges
for conprehensive force protection of ARG MEU units. The
Cct ober 2000 assault on the USS COLE denonstrated the |ong-
dreaded “danger to ships fromterrorist type threats e.g.
use of civilian aircraft or boats for kam kaze/ martyr type

n61

m ssi ons. Constant situational awareness is the key to

detecting potential threats to ARG MEU assets:

60 Brookes, (Dec 2000), 46.
61| tCol Daniel T. Morris, USA, Unmanned Aerial Vehicles: Options For The Operational Commander,
(Newport, RI: Naval War College, May 1992), 14.



One of the npbst serious threats to the operational
commander exists fromthe small boat attack on naval
shi pping. Consequently the Anti Surface Warfare
(ASUN nmission is extrenely inportant................. UAVs
with imaging capability and data |ink relays could be
strategically positioned and mai ntai ned on a
continuous basis to nonitor a specific area....... Thi s
m ssi on al though difficult during the day becones
extrenely conplex at night and provides a distinct
advantage to the attacker. A FLIR configured UAV
continuously on station could provide m ssion support
in this nost threatening situation.®
At present, the FIRE SCOUT VTUAV is advertised to have
little nore than a six-hour operational flight endurance.
Any additional flight duration that m ght be obtainable
t hrough fuel -capacity-for-weight tradeoffs neeting “high
and hot” flight performance paraneters should be thoroughly
investigated. The ability of the FIRE SCOUT VTUAV system
to effectively provide sean ess ARG MEU si tuational
awareness in littoral environments will be a direct
function of individual airfrane flight |ongevity when on

station.

Renot e Airborne Chem cal Agent Detection

The feasibility of achieving effective and tinely
renote detection of chem cal warfare agents using UAVs was
successfully denonstrated by the U. S. Central Measurenents

and Signatures Intelligence (MASINT) Testing Ofice in

%2 CDR Kevin F. Lover, USN, Unmanned Aerial Vehicles— An Asset For The Operational Commander,
(Newport, RI: Naval War College, May 1990), 21.
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1995. Their Holistic UAV Surface Acoustic Wave Chem cal
Agent Detector (SAWCAD) Sensor |ntegration Experinent —
“HUSSI E”, for short, involved the installation of a SAWAD
wi thin the reconnai ssance equi pnment bay of an RQ 2A

Pl ONEER fusel age. The | argest conponent of the system was
the agent detector’s battery. The PIONEER was fl own

t hrough several chem cal agent sinulant clouds and broken-
down, parts-per-mllion concentration results were rel ayed
in near-real-tinme back to the operator’s station over the
normal data link. HUSSIE proved in each case renmarkably
successful in accurately determ ning the contents of

chem cal “cocktails” — sinulated |ethal clouds conposed of
m xtures including two or nore chem cal agents.

The ability to renotely detect |ethal chenical agents
with UAVs will likely prove vital in future anphi bious
operations as a basic force protection requirenent. The
use of chem cal agents agai nst an anphi bious force still at
sea, or at least over the horizon, would no doubt be a
tenpting option for adversaries seeking to thwart
Oper ati onal Manuever Fromthe Sea.

The installation of dimnutive SAWCAD conponents woul d
provi de ARG MEU units with optinmal indications and warning
of the presence of |ethal chem cal agents, well before

shi pboard Chem cal Agent Point Detection Systens (CAPDS)
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could give the alarm The need for ARG MEU units to have

this renote-sensing capability is obvious.

Renot e Sni per Detection

Very encouragi ng progress has been nade by Law ence
Li vernore National Laboratories in the field of ballistic
detection, with specific relevance to mlitary and | aw
enforcenment applications. Particularly noteworthy is the
fact that their bullet flight detection systemis snal
enough that “applications include attaching the device on

police helicopters.”®®

The police helicopter-sized airfrane
of the FIRE SCOUT VTUAV shoul d easily accommobdat e addition
of this incredible capability:
The Lawrence Livernore National Laboratories of
Li vernore, CA, has devel oped a portable anti-sniper
detection device called the Lifeguard System It is
said to have the capability of tracking bullets in
flight and displaying the flight track to an operator,
who can then pinpoint the source of fire within
hundredt hs of a second. ®
The application of this existing technology in UAV
surveil l ance support to anphi bi ous operations could prove
i ndi spensabl e, providing ARG MEU el enents effective
targeting data to counter incoming fire during the highly

vul nerabl e ship-to-shore entry phase and subsequent

%3 Robert Hausman, “New, Non-Lethal Technologies Offer More Options to Police,” URL:

http://www.saf .org/pub/rkba/general/haus220.html accessed 8 January 2001.
4 Houseman, 3.
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maneuver operations inland. Lifeguard-equi pped
UAVs woul d be especially useful during the conduct of
conbat operations in highly hazardous built-up coastal
areas and potential “three block war” scenari os:

Li feguard’ s key conponents include a sensor that
identifies a noving bullet through its unique signals
and a conputer that processes the signals into an
imge. During a recent denonstration, the equival ent
of an M16 rifle was fired at a target. The sensor
spotted the bullets, while Lifeguard s video screen
recreated each bullet’s flight path back to its
source. A small red rectangle on the conputer screen
outlined the area where the “sniper” stood.®®

The incorporation of Lifeguard, or Lifeguard-Iike
capabilities, into the FIRE SCOUT VTUAV program shoul d be

expedited as a primary exanple of this systenis “anple

grow h capability to numerous other mssions” in support of

essential ARG MEU force protection and situational

awar eness requirenments.

FI RE SCOUT VTUAV — A VI TAL ORGANI C ARG MEU ASSET
The pressing need for ARGs with enbarked MEUs to
deploy with their own UAV surveillance capabilities has
been historically docunmented in both high-tenpo conbat
support and Peacetine Contingency Operations (PCO. The
need for enbarked UAV surveillance capabilities, and thus

t he FI RE SCOUT VTUAV program continues unabat ed:

%5 Houseman, 3-4.
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Wthin the context of a PCOin an unpl anned area of
crisis or open conflict, the organic UAV capabilities
that an ARG commander brings with himmy be the
operational commander’s best (and only) intelligence
asset for several days.?®®

The need to retain control of enbarked UAV assets is
i nperative as the primary neans of maintaining |ocalized
situational awareness in support of Operational Mneuver
fromthe Sea and basic Force Protection requirenments. 1In
the future, as UAV capabilities increase, so will possible
Joint Forces Air Conponent Conmander requirenments for their
Control. This desire for control will be especially strong
for UAVs that have | aser target designation equipnent, as
will be the case with FIRE SCOUT VTUAVS.

Laser target designation capabilities have proven to
be a val uabl e commodity, especially in Conbined or
Coalition operations where the nunber of foreign-
contributed conbat aircraft able to “laze” targets is
seriously limted. Once operational, the FIRE SCOUT VTUAV
must remain with ARG MEU units throughout all phases of the
anphi bi ous m ssion — providing constantly-updat ed
situational awareness in the littoral environnent. The

oper ati onal concept should not be altered. “Vertica

takeof f and | andi ng UAVs (VTOL-UAV) wi |l support maritine

56 Morris, 14.
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operations.”®’

Concl usi on

Qur anphi bi ous forces have been deploying for far too
| ong without the necessary organi c UAV surveillance support
t hey deserve. Manned aircraft sinply cannot conpete with
nodern UAV technol ogy in the area of | ong-dwell
surveillance coverage. The gaps in responsive coverage
i nherent even with dedicated, manned surveill ance assets
shoul d be argument enough for aggressive acquisition and
utilization of VTUAV capabilities for littoral operations.

Wil e the FIRE SCOUT VTUAV is definitely a nuch-needed
step in the right direction, it should only be considered
an interimsolution for the critical surveillance m ssion.
Just as there is little doubt that the FIRE SCOUT wi ||
eventually be used in several inportant littoral m ssions,
the need for a followon VTUAV wi th dedi cated | ong-dwel |
surveillance/flight endurance, superior to the FIRE SCOUT s
maxi mum si x hours, should be clear. Wth other current UAV
designs regul arly achi eving 30-hours flight duration, a
vi abl e VTUAV design offering on-station dwell time far
beyond that of FIRE SCOUT' s converted manned helicopter

airfrane should not be too far in the future.

7 LCDR Thomas B. Lukaszewicz, USN, Joint Doctrine And UAV Employment, (Newport, Rl: Naval War
College, 1996), 4.
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