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U.S.ARMY UNMANNED AIRC RAFT SYSTEMS (UAS)?2 A
HISTORICAL PERSPECTI VE TO IDENTIFYING AN D
UNDERSTANDING STAKEH OLDER RELATIONSHIPS

ABSTRACT

This research is intended to advance understanding of relationships between unmanned
aircraft systems (UAS) stakeholders and programs to atlmv Army to increase
efficiencies and reduce costs. It was found that the Army had never completed a formal
UAS stakeholder identification and analysis. Internal and external stakeholders are
identified here and fall within categories of Army executivegoam leadership (e.g.,
Program Executive Office for Aviation), Army and service components (active, Guard,
reserve forces), senior Army leadership (e.g., Headquarters, Department of Army), other
federal and notfiederal government entities (e.g., Congressjnmercial interests (e.g.,
industry and academia), and other interested parties, such as the American people. An
analysis of relationships affecting these stakeholders was conducted, including
organizational beliefs and cultures, management of resquockses and law and future

UAS enhancements planned by the Army and industry partners. The most important
problems found were inteervice and intebranch disputes that shape UAS policies and
procedures, forecasting for future UAS growth while marggiosts and finding more
efficient, less redundant ways to use current UAS capabilities, and safe integration into
the national airspace system. This stakeholder analysis allows the Army to leverage the
support of others for funding, resources, intellelctpeoperty, lessons learned and

cooperation.
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l. HISTORY AND EVOLUTION OF U .S. ARMY UNMANNED
AIRCRAFT SYSTEMS

A. HISTORY

Rare is the technology that can change the face of warfare. In the first half
of the past century, tanks and planes transformed how the world fought its
battles. The fifty years that followed veedominated by nuclear warheads
and ICBMs, weapons of such horrible power that they gave birth to new
doctrines to keep countries from ever using them. The advent of the armed
drone upended this calculus: War was possible exactly because it seemed
so freeof risk. Mazzetti, 2013p. 100

1. Unmanned Aerial Vehicles: 1844930

Unmannedaerial vehiclegUAVS) have a long history of use going back over 150
years with the first recorded use of UAVs in 1848at year Austria launched pilotless
balloons fitted withbombs against the city of Venicglthough these bombs were largely
ineffective, it was a prergsor for things to com@n This Day 2011) The next recorded
use of UAVs was during the American Civil War when balloons were, again,
unsuccessfully used taap bombs over the enemyhis was followed by the United
States (US.) using a kite to take aerial surveillance of the enemy in 1898 during the
Spanish American Wai.he use of the kit§ camera was successful and often referred to

as the firsknown Zaeial reconnaissancgScheve, 2014)

The use of the pilotless aircraft/UAVs that are the ancestors of fod&Vs
began with %aerial torpedoesor what are now calledcruise missile$ (Goebel, 2013)
Although it wasnot used in any significant capacithis technology was first available
during World War | (WWI) in the form of the HewitSperry Automatic Airplane
(Scheve, 2014)The technology that made this possible was Elmer Sfeaytomatic
gyroscopic stabilizer, a revolutionary device first usedihe ship industry but latte
adapted for use in airplanéScheve, 2014)in 1916, Elmer Sperry and his son joined
forces with Peter Hewitt, a radio communication expert, with the sole purpose of
designing what became known as the He@jperry AutomaticAirplane. The trio is

credited with countless aviation first achievements such as the first open air wind tunnel,
1



an aircraft strapped to the top of an automobile, and also the first htwaneir
unmanned vehicle to fly in controlled flight, accompés in 1918 After WWI, with
Hewitt and Sperry showing little to moderate success using -@aabm controlled aerial
torpedo, the 6. Navy (USN) took over control of the Hewf8perry Automatic

Airplane program and continued to sponsor similar prograitis relative success until

interest in the programs lapsed in 1925 H Z-6M WU U\ $XWRPDW®OLEH SLUSODQH ~

2. Unmanned Aerial Vehicles/Targets: 193@950

Beginning in the 193§ Great Britain and the .B again began to experiment
with UAVs, though thigime the majority of research took the form of radio controlled
aircraft. According to Greg Goebelf Vectors

In 1931, the British developed the Fairgueenfradio-controlled(RC)

target from theFairey IlIF floatplane, building a batch of three, amd i

1935 followed up this experiment by producing larger numbers of another

RC target, thefpH.82B Queen Bedderived from the de Havilland Tiger

Moth biplane trainer. Through some convoluted path, the nan@ugfen

Beefis said to have led to the use dfetterm droneffor remote
controlled aircraft Goebel, 2013, p. 1.1.

Most of the research and use of UAVs in th&.lat this time and through World
War Il (WWII) revolved around radio controlled targets in the form of attack sized and
full sized obsolte aircraft fitted with radio control hardwaite. Operation Aphrodite, the
U.S. even experimented with remotely piloteellB aircraft that were stripped down and
fully loaded with explosivesUnfortunately the program was deemédangerous,
expensive andunsuccessful during 15 documented flights, and the program was
abandoned Operation Aphrodite,2014).

Large scale production of UAVs first began in the late 1930s with a company
founded by Reginald Denny called Radioplafidée Radioplane Corporation nead
countless variations of remote controlled aircraft such as thé, FR2, RR3, RR4
(OQ-1), RR5 (0Q2), OQ3, and many moreAs seenin the Figure 1 photograph and
Table 1 specificationghese aircraft were very simple but were effective targetipeact

for antiaircraft weapongGoebel, 2013)
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RADIOPLANE OQ-2A (GVG / PD)

Figure 1. Radioplane OA (from Goebel, 2013p. 1.0

RADIOPLANE OQ-2:

spec metric english
wingspan 3.73 meters 12 feet 3 inches
length 2.65 meters 8 feet B inches
takeoff weight 47.2 kilograms 104 pounds
maximmm speed 137 EFH 85 MPH / 74 ET
service ceiling 2,440 meters 8,000 feet
endorance 70 minmtes

lannch schems Conventional runway takeoff.
recovery scheme Parachmnte or runway landing.
gunidance system Radio contrel.

Table 1. Radioplane OA Specificationgfrom Goebel, 2013p. 1.)

Radioplane followed the success of the-@€mily of UAV targets with the OQ
19A and OQ19B in the1940s.Thesebasic training targets (BTT) evolved essentially
unchanged through the 1960s and continued in their role as targets for trhiniing.
1960s the Army adapted a standardized designation system and the sufa@ng
designated BTTs became kmo as MQM33s.The MQM-36 (shown in Figure 2)as in
service through the remainder of the century and over 73,000 were tbuitie
specifications in Table By Radioplane and later (after a buyout of Radioplane) Northrop
Ventura(Goebel, 2013)



Figure 2. MQM-36 Shelduck(from Radioplane BTT,2014)

RADIOFPLANE MQM-36 SHELDUCK:

spec metric english
wingspan 3.5 meters 11 feet 6 inches
length 3.85 meters 12 feet 8 inches
height 0.76 meters 2 feet 6 inches
empty weight 123 kilograms 271 pounds
launch weight 163 kilograms 360 pounds
maximom speed 370 KPH 230 MPH / 200 ET
service ceiling 7,000 meters 23,000 feet

endurance

launch scheme
recovery scheme
guidance system

1 houmr

BRATO booster or bungee catapult.
Parachute.
Radio control.

Table 2.

MQM-36 Shelduck Specificatior{ffrom Goebel, 2013p. 1.9

Unmanned Aerial Vehicles/Targets: 195@970

During the late 1959and early 1960s, increasing speeds of enemy assets brought
about two new families of UAVget powered and rocket powered UAVo0king for
more threat representative targets, th®. bhilitary began performing research into Mach
1 and Mach 2 UAVs that could be used for training-airtiraft crewsEarly research
and prototypes such as the Nwop Ventura QL utilized turbojet engines, whereas later
UAVs such as the Northrop VentuBAQM-38" utilized solid rocket engine3he AQM-
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38 and later blocks were used by th&WArmy (USA) to train Nike antaircraft missile
crews and others throughet 1970sMach 2 UAV targets consisted of several prototypes
such as the turbojet powered Northrop Ventura A@Bland the ranet powered
Lockheed AQMG60 that never made it into full scale production, but did provide essential
data for other supersonic meed aircraft.Later, the North Amecan Company built a
Mach 2 UAV target (specifications shown in Table 33alled the MQM42A
Redhead/Roadrunndgseen in Figure 3)n modest numbers for the training of Hawk
Surface to Air Missile TrainingGoebel, 2013)

Photo: US. Army

Figure 3. MQM-42A Redhead/Roadrunn@rom Parsch, 2007)

Length | 7.57m (24 £ 10 in)

Wingspan | 1.90m (6 ft 3 in)
Diameter |30 cm (12 in)
Weight 400 kg (900 Ib)
Speed > Mach 2

Ceiling 18000 m (60000 ft)
Range 400 kam (250 miles)

Booster: Rocketdyne solid-fuel rocket; 26.7 kN (6000 Ib)
Sustainer: Marquardt MA-74 ramjet

Propulsion

Table 3. MQM-42A Specificationgfrom Parsch, 2007)



4, Unmanned Aerial Targets: 197QPresent

ModerntargetUAVs/drones such as the BQM4C Chukar lliseen in Figure 4,
have become much more sophisticated than th alio controlledand auto pilot units.
Target technology has advanced dramatically from the early dréeesrding toGreg
Goebei

Early target drones were not much more sophisticated than hoBbyist
radio controlled (RC) model airplanes. The onlylpad they could
handle was a towed target sleeve. In time, target drones became more
sophisticated, carrying countermeasures, scoring devices, active or passive
radar enhancement devices, and tow targets, and would also acquire more
sophisticated programable guidance systems.

Modern target drones are usually launched by aircraft; or off a rail using
solid-fuel rocket assisted takeoff (RATO) boosters; or hydraulic,
electromagnetic, or pneumatic catapult. Very small target drones can be
launched by an elés bungee catapult. Few target drones have landing
gear, and so they are generally recovered by parachute or, in some cases,
by a skid landingGoebel, 2013, p. 2.0.

BQM-74C CHUKAR Il (NORTHROP GRUMMAN)

Figure 4. Modern TargetBQM-74C Chukar lll(from Goebel, 2013p. 2.0

5. Unmanned Aerial Vehicles 19602003

In the late 1968 and early 197§, the success of UAVs as targets led to the
realization that modifying UAVSs for reconnaissance missions could be very beneficial for

the United StatesMultiple shoot downs of manned American spy planes and the
6



subsequent capture of several pilots/crewman was a topic of serious concern & the U
government during the Cold War efighe progression involved not only design and use
of supersonic/stealth reconnaissance airplanes such as-ffie BRckbird and th&-117
Nighthawk, but also reconnaissance UA@oebel, 2013)

In the early 1960s the .B. Air Force (USAF) began secret research into
modifying the Ryan Model 136 Firefly to reduce radar signatures, improve navigation
and reconnaissance equipment, andradase fuel capacitySchwing, 200@). What
happened next is best summarized by Lieutenant Colonel Richard SchwingUrShis
Army War College Research Projext UAVSs:

The Ryan Model 1474.ightning Bug” UAV was born, successfully

completing testing in 962. By 1964, a large number of Lightning Bugs

were serving with distinction in Southeast A®&tween 1964 and 1975,

Lightning Bugs flew 3,435 sorties in the Vietham War. The Bugs proved

extremely versatile, flying low and high level reconnaissancefretec

warfare, and leaflet dropping missions. Following another shoot down of a

manned aircraft, this time an EI21 airborne command and control

aircraft, the Air Force turned to the UAV to fill the gajmother version

of the Bug was developed to fulfithe airborne electronic intelligence

mission; it flew 268 sorties from 1970 to 197he Lightning Bug was a

milestone UAV that proved its worth in Southeast Asia, and successfully

overcame the many technological hurdles experienced in previous UAV
devebpment.Schwing, 2007, p. 5.

In short, the Lightning Bug/Firefly was very successful and served in countless
capacities as well as several theaters such as Communist China, North Viataam,
North Korea during the 196@and197Gs. In all, 578 Lightning Bgs/Fireflies were lost
with %ver half shot down and the rest lost in various accidg@@sebel, 2013)The
Ryan Firefly stoy does notend there.The 197@ brought research into highly
maneuverable versions of the Ryaodel 147 as well as versions witkctive jamming
gears as well as improved chaff dispens&rsunknavn number of the Ryanwere even
delivered tathe Israelis in the early 1930later to see action in the Yom Kipper war in a
reconnaissance rolélhe Israeli Ryans continued tsee actionuntil the mid-1990s
(Goebel, 2013)



In spite of huge gains in UAV development, UAV research and use came to a halt
due to the restructuring of USAF roles and missidihe USAF transferred ownership of
UAVSs, like the Ryan Firebee depicted in Figure 5 aaflle 4 belowfrom the Strategic
Air Command to the Tactical Air Command, where UAVs had to compete with manned

combat systems, and ultimately lost.

Essentially all Ryan Fireflies/Lightning Bugs were grounded and committed to
storage in 1979Schwing, 207). Once again the story doest end thereFive modified
Ryanssuch as the one shown in Figurewsth extended rangeee specifications in
Table 4)were used once again on a one way mission to lay chaff corridors during the
beginning of Operation Ita Freedom (OIF) in 2003, effectively ending the knowe as
Ryan Firefly/Lightning Bu@Firebees in an operational conté®oebel, 2013)

Figure 5. Ryan Firebee UAV BQM34F (from Ryan Firebee,2014)



SUMMARY TABLE OF MODEL 147 DRONES:

147A Initial wariant, minor mod of Firebee with stretched fuselage.
147C 147A update, no-contrail system, 4.6 meter (15 foot) wingspan.
147D Modified 147C to "sniff" S5AM proximity fuze emissions.

147B First high-altitnde variant, 8.2 meter (27 foot) wingspan.
147G 1478 update, fuselage stretch, no-contrail system, new engine.
147H Optimized high-altitnde drone, 9.8 meter (32 foot) wingspan.
147T Improved 147H with more powerful engine.

147E 147B with 147C SAM "sniffer" payload.

147F One-off 1476 mod to test S5A-2 countermeasures.

1477 Fast-track mod of 147B for low-altitude reconnaissance.

147TE ELINT wversion of 147T, used in Korea.

147TF Improved 147TE with external tanks.

147H Expendable decoy derived directly from Firebee.

14THA Chaff dispenser wvariant.

147HC Chaff / leaflet dispenser variant.

147HC(M1) Low-level version of 147HC.

147THE Expendable decoy with secondary reconnaiszsance capability.
147THFP Fast-track low-altitude drone derived from 147A.

147HRE Night reconnaissance modification of 147HP.

147HQ Radio-controlled version of 147HP.

14754 Optimized low-altitumde 147, Firebee wings, stretched fuselage.
1475B 1475 wvariant with mmltiple-altitnde control system.

147SRE Night reconnaissance 1475 with infrared strobe, Doppler radar.
1475C Improved Doppler navigation system, largest number prodoced.
1478C/TV 1475C with TV camera.

1475K Naval 1475C with 4.6 meter (15 foot) wingspan and RATO launch.
1475D 1475C with improved navigational system, external tanks.
1475DL 1475D with LORAN gumnidance backuop.

Table 4. Complete Listing of Ryan 147 Drone Modéisom Goebel, 23, p. 3.7

The last UA/ to be discussed from the 1396ra is the Pioneer drofsee Figure
6). The Pioneer was originally an Israel developed UAV called®Bwmut” and built by
Mazlat. According to unconfirmed accounts,3JMarine Corps (USMC) Generdl. X.
Kelly was in Lebanon investigating a car bombing outside the USMC barracks when the
Israelis showed him video of a Scout with cross hairs locked on his head, after which he
immediately became a believer in UAV technologyUSN competition for a UAVdd
to the selection of the AAI Pioneer, an improved version of the Iga8bout(see
specifications in Table 5)The Pioneer would go on to be used in the Gulf War,
Operation Enduring Freedom (OEF), and Operation lIragi Freedom (OIF) very
successfullylt would be the basis for many UAVs to co(@oebel, 2013).



Figure 6. RQ-2 Pioneer over Iraffrom 3AAlI RQ-2 Pioneer; 2014)

MAZLAT / AAT R{-2A PIONEER:

spec metric english

wingspan 5.15 meters 16 feet 11 inches
length 4.26 meters 14 feet

height 1 meter 3 feet 3 inches
payload 45 kilograms 100 pounds

launch weight 190 kilograms 419 pounds

maximmm speed
service ceiling
endorance

launch =scheme
recovery scheme
payload
guidance system

185 EFH
4,575 meters
> 6 hours

115 MPH / 100 ET
15,000 feet

RATO, pneumatic catapult, or runway.
Het or runway landing with hook.

Day / night imager.

Programmable with radio control backup.

Table 5. RQ-2A Pioneer Specificationgrom Goebel, 2013. 4.3
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B. TECHNICAL SPECIFICAT IONS OF MODERN DAY ARMY
UNMANNED AIRCRAFT

OEF and OlFmarkel the first time the world had withessed the widespread use of
UAVSs. During thefirst decade of theéwentyfirst century,the Department of Defense
(DOD) experienced unparalleled growth in unmanned systems. From 2002 to 2008, the
total number of unmannedreraft increased from 167 to well over 6,0@Boebel, 2013)

While most modern news coverage @&frones and UAVs is related to the CIA or
USAFflown armed UAVs such as the Predator and Reaper, the focus of this research is
UAVs from the US. Army Unmanne Aircraft Systems (UAS) Program Office.

Prior to OEF and OIF, technology limited the use of UAVs to very specific
missions. As discussed previously, these missions were mainly preprogrammed
autonomous flight to a point and then a return3ome " Theseflights were often
failures because the UAVs couldtrime easily controlled remotely, if at all, and often
crashed or were shot down before delivering reconnaissance data (no data uplink).
Several technological improvements during the 1980s and 1990snfed&remotely
piloted vehiclegechnically feasible and militarily relevant:

X Improved speed and security of communications channels allowed for real
time video feeds and push from remote pilots.

X Global Positioning System (GPS) and later the Secure GB®eallfor
navigation anywhere in the world

X Commercially available automated approach and takeoff systems as well
as autopilot addressed disorientation issues associated with pilots landing
via a video feed.

The Army UAS Family of Systemee Figure 7)s composed offour levels:
corps level division leve| brigade level andbattalioribelow level Each of these levels
has a dedicated mission and generally speaking, each lew&rdris defined by range

and air time limit
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Corps Level

Corps Level reconnaissance, surveillance, target
acquisition and battle damage assessment,

Division Level
Provide dedicated, i gured UAV support to
the division fires and battlefield surveillance brigades,
brigade teams, bat aviation brigades, and
other Army and joint force units based upon division
commander’s priorities.

R
Brigade Level

Provide Army brigade commanders with tactical level
reconnaissance, surveillance, target acquisition and
battle damage assessment.

Battallion Level and Below

Provides the small unit the organic capability to perform
beyond visual line of sight (BLOS) reconnaissance,
surveillance and target acquisition,

FOCUS OF ARMY UAS

The Army UAS Family of Systems

Hunter
MO-5B A
Endurance ~20 hrs
Max Altitude ~18,000 ft

Gray Eagle
Ma-1C
Endurance ~24 hrs
Max Altitude ~25,000 ft

ao
Shadow®
RQ-TB
Endurance ~3 hrs
- Max Altitude ~18,000 ft

Raven
RO-118
E ~90 mins
Alt ~300 ft

RQ-20A
E~2 hrs
Al ~500 ft

Universal Ground (
Control Station |
(UGCS)

Puma =

-

!
} jj:;‘j_:]“"d One System Remote
- e Video Terminal

(OSRVT) —34|

Figure 7. Army Family of Systemgfrom Spigelmire& Baxter, 2013 p. 56

1. Corps Level

The corps levelassets are primarily used féeconnaissance, surveillance, target
acquisition (RSTA), and battle damage assessment (Bl2&hough versions have also
been armed and used in comf@pigelmire& Baxter, 2013) The MQ5B Hunter 1l is
the single member of theorps levelclass.With twin tail booms and a tripod landing
gear, the Hunter looks very similar to the Pioneer; however, it consisted of twin engines
in series and was approximately 75 marfclarger.An interesting note was that the
Hunters twin engines had a very uncommon architecture in that they were in series; with
one engine on the rear pushing and the other on the front pdilegHunter$ original
low rate initial production(LRIP) contract was placed in 1993, but due to multiple
problems with the system it was eventually cancelléte previously purchased assets
were put into service in several operational missions and even saw duty in the spring of
2003 in the US. invasion of lag. Continued reliability problems, insufficient
range/payload, and requirements for more automation, especially during takeoff and

landing, forced a new version of the HuntEnat version was coined the M&B Hunter,

12



flying for the first time in 2005The MQ-5B was given a much more capable avionics
suit, more powerful engines, dual weapons pylons on opposing wings, and an electro
optic turret.Also worth noting is that the M@B was the first production version Hunter

to be weaponizedarly versions hatdeen prototyped to accept weapons but the 5BQ

was designed with a weapons payload in mind.

The MQ-5B Hunter has been extremely successful and even though termination

of the system has been considered multiple times it continues to fly sekiqures).

Figure 8. MQ-5B HunterFactSheetfrom Project Managefor Unmanned Aircraft
Systems [PMJAS], n.d-a)

2. Division Level

Division level assets are used t®rovide dedicated, missiesonfigured UAV

support to the division fires and battlefield surveillancedutés, brigade combat teams,
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combat aviation brigades, and other Army and joint force units based upon division
commande® priorities” (Spigelmire & Baxter 2013) The single division level Army

UAS asset started life in 2005 as theéended range multippose(ERMP) UAS.In 2008

the ERMP started initial operational test and evaluation and was in theater, in Iraq, within
months. The ERMP was commonly referred to as tP&ky Warrior = but the Army
eventually settled on the MQC Gray Eaglésee Figure 9)The Gray Eagle is essentially

a USAF predator with a modified power plant and enlarged wingspan to account for the
heavier engineln order to meet Army fuel requirements, the modified power plant is a
Thierlert engine that runs on -8 This Thierlert engia makes more power, has better
fuel efficiency, and is more reliable than the Predftootary engine. The introduction of

the MQ1C has ignited a turf war between the USAF and the USA over control of the
Predator like assets, but ultimately the Army wascessful in maintaining control of this

air support ass€Goebel, 2013).

Figure 9. MQ-1C Gray Eaglé-actSheetfrom PMUAS, n.d-b)
14



3. Brigade Level

Brigadelevel UAS assets are used fprovide Army brigade commanders with
tactical levelRSTA and BDA' (Spigelmie & Baxter, 2013) Currently there is a single
brigadelevel asset, the REB Shadow however upgraded versions of the Shadow and

new completion are in the works.

As shownin Figure 10 the Shadow is obviously a direct successor to the AAI
Pioneer and igssentially just a more refined and modernized ver&webel, 2013)
Except for heat and sand induced engine failures, the Shadow served very well during
OIF and OEFThe next generation Shadow, the M2, supposedly will also feature a heavy
fuel, JP8, egine that should eliminate engine problems while giving the Shadow the

ability to be weaponized should the Army decide to do so.

Figure 10. RQ-7B ShadowFactSheetfrom PM UAS, n.d-c)
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4. Battalion Level and Below

Battalionlevel andbelowassets currently consssif the RQ11B Raven and RQ
20A PumaThese UAVs¥rovide the small unit the organic capability to perform beyond
visual line of sight (BLOS) reconnaissance, surveillance and target acqui¢@oabe]
2013. According to UAS information, each system enysla secure digital link and
they also share the same control statleach has been designed to be compatible with
the One System Remote Video Terminal (OSRVT) and VIUIT

The RQ11B AeroVironment Ravenas seen in Figure 1is a hand launched
aircraft designed to support battalion and lower maneuver elements wititinneal
imagery during day or nighEound throughout the Army in maneuver and support units,
the Raver§ ancestor, the FQNI51A Pointer was double the Ravrsize and was
originally fielded during the First Gulf WarAn upgraded version of the Pointer became
the modern PUMAGoebel, 2013)

Figure 11. RQ-11B RaverractSheetfrom PM UAS, n.d-d)
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At first glance, the REQOA Pointer Upgraded Mission Ability (PUMA({see
Figure 12)appears virtually uthanged from the Pointer, but the PUMA has upgrades for
better endurance, as well as significant upgrades to the camera and infrared imager
system.The avionics within the PUMA were borrowed frahme AeroVironment asset,
Raven.Even though the PUMA is twecthe size of its sibling the Raven, the PUMA was
also hand launchedJnlike the Raven,however,its larger size delivers twice the
endurance that makes it better suited for demanding environments and opefédtens.

PUMA is typically used for route clearee missions as well #sigade combat teams

Figure 12. RQ-20 PUMAFactSheetfromPM UAS, n.d-€)

5. Common Systems Integration

An important aspect and rarely discussed portion of UAS is the ground support

equipment required for all assef®e Army began an antimus program in the early
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2000s to move to aniversal ground control statigyGCS)(see Figure 133s well asan
OSRVT (see Figure 14)The original purpose was to enable an open architecture where
multiple aircraft could be flown from a single groundnttol element and through a
common data linkAn extremely important added bengfibwever,is that these assets
have taken the data produced by UAVs and elevated its usefulness exponentially by
allowing, not only the users, but warfighters across thiéelietd access to the video and
telemetry of UAVs.The Army One System approach was a significant achievement in

integration of the fight.

Figure 13. Universal Ground Control Statidgheet(from PM UAS, n.d-f)
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Figure 14. One System Remote Video Termitgtleetfrom PMUAS, n.d-Q)

C. OPERATIONAL USAGE OF ARMY UNMANNED AIRCRA FT SYTEMS

Operational sage of the Army UASystems igdetailed within theU.S. Army

Unmanned Aircraft Systems Roadmap 22035and summarized below:

1. Movement and Maneuver
UAS support the commander byvigig him lethal and noiethal capabilities

quickly andaccurately(U.S. Army Unmanned Aircraft System (UAS) Roadmap®81
2035 n.d).

2. Intelligence

UAS is a critcal component in providing timely and pertinent intelligence,
surveillance, and reconnaissarft®R) data to the soldierin the future, UAS will have
more onboard data processing capability which will reduce battlefield bandwidth as well

as improving the value of transmitted informat{@hS. ArmyUAS Roadmapn.d).
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3. Fires

UAS systems are incraagly weaponized and therefore can provide soldiers
quick and effective threat reductiddAS systems also provide warfighters various other
abilities such as laser designation, target recognition, damage assessment, mortars and
artillery support and eveelectronic warfardEW) missiongU.S. Army UAS Roadmap
n.d).

4. Protection

The ever increasing loiter time of UAS assets allows for better protection for
permanent military assets as well as improved support of troop movements, operations,
and evenchemial, biological, radiological nuclear high yield explosives (CBRNE)
detection(U.S. ArmyUAS Roadmapn.d).

5. Sustainment

As the autonomous functions of UAS improve, so do the possibilities for future
uses.Current Army plans include using UAS in the fuguo support battlefield logistics
such as medical evacuation, medical equipment, repair parts, maintenance p@uts. etc
Army UAS Roadmapn.d).

6. Command and Control

Improved electronics payloads in UAS improsemmand and controlCQ) by
giving relays for warfighters outside line of sight (LOS) communication as well as in

times of degraded satellite communicati@dsS. ArmyUAS Roadmap, n.g.

Army UAS systems are segregated into tiers/echelons based upon their range and
mission durationThe longes of these is defined aorps level ad the shortest is the
battalionlevel and lelow. Below are tle conceptof operation CONOPS)stated in the
U.S. Arny Unmanned Aircraft SysterRadmaR0102035for eachof the echelons:

X Division level andhigher (to include corps level)

Range : >200km Duration: >16 hours or more

CONOPs:The Gray Eagleandthe Hunter bottprovidedirect supportand
ground support with the ability to carrymultiple payload and strike
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capabilities in support of division and higHewel operationsFuture
CONOPs may utilizedivision level UAS to support sustainment and
battlefield logistics through intreheater lift airland, airlife, or airdrop.

X Brigade level
Range: <125 km Duration: 510 hours

CONOPs: The Shadow provides recassance, surveillance, and C2
support. This improves thewarfighter§ target acquisition, situational
awareness (SA), BDA, and extends communication reach to LOS range.
Future CONOPs may utilizbrigade ével UAS to support sustainment
with varying forms 6 battlefield deliveries/retrievals.

X Battalion level andbelow
Range: <25 km Duration: 22 hours

CONOPs:The Raven and PUMA operate below the coordinating altitude,
area used by helicopters or airplanes, and are generally utilized prior to or
during maruvers to provide redime, organic reconnaissance and
surveillance capability.Typical support includes SAsecurity, target
acquisition, and BDAFuture plans fobattalion evel andbelow include

roles such assignals intelligence, EW, all weather semg, weapons
deliver, tailored or high priority relay, psychological operations support,
supply delivery, and covert reconnaissandacreasing levels of
miniaturization will play a role in the ever increasing abilities of micro and
nancsize UAVS.

D. SUMMARY

Unmannedaircraft systens have improved significantly since the daysaérial
torpedoes "The past 20 years have revealed unparalleled growth in operational usage,
production, and capabilitie€Current UAS are becoming increasingly niche oriented
systens. The days of a single UAV doing all the UAS missions are pisto-UAS give
soldiers street to street superioriBattalion level and bel UAS gives soldiers the
ability to monitor larger city sized aredrigade andup UAS are capable of a multited
of missions and almost continuous coverage of the battlefiakekse incredible machines
are capable of offensive and defensive operations to protect the warfighter as well as the
ability to deter enemies with lethal and Aethal armamentslhe possil# future uses of
UAS are impossible to predicfhe ever increasing autonomy, loiter time, payload

capacity, etc. make for endless possibilities.
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Il. U.S. ARMY UNMANNED AIRCRA FT SYSTEMS
STAKEHOLDERS

Think in terms of creatgpvalue for all of our stakeholders simultaneously.

$00 VWDNHKROGHUY DUH LQWHUGHSHQGHQW DQG FRQ
feeling for who your stakeholders are and figure out how to make them all

winners.Mackey, 2013

It is clear from these words thaltreough John Mackey, Ctounder and Chief
Executive Officer of Whole Foods, Inc., is not a military leader and very likely has little
to nothing vested in the.B. Army $ unmanned aircraft systea{UAS), he understands
the importance ofkstakeholders§andthe Amy can learn from his insighttn a recent
article, Mackey (2013) statethat there are all kinds of intelligence, but the one that
helped him mosivas systems intelligence, what he cal®yQ.” He explains,3t refers to
the ability to see the bigicture, how different parts of a system interconnect. With a high
SyQ, you can see the impact that a decision has on all stakeligMackey, 2013) He
goes on to provide a simpte-understand example of the impact of not understanding

stakeholders:

Remember when autodustry executives wanted to get loans from
Washington and flew there on their private jets? They never considered
how that would look to votersavho just happen to be key stakeholders
when you want a government loan. THaa systemsntelligence failure
Mackey, 2013

The Army cannot afford such a failure by not understanding its UAS
stakeholdersThe first, and most obvious, step to understanding the interrelationships and
interdependencies among UAS stakeholders and Army UAS progsaimsdentify the
Army UAS stakeholdersBefore we can do this, it is important to understand what a
stakeholder is, why stakeholders are important, how to identify an entity as a stakeholder,
what analysis must be done to understand relative and usaifehslder behavior, and

how to involve and manage the stakeholders to ensure higher probability of success.
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A. STAKEHOLDER DEFINITI ON

What is a %takeholder? The Merriam-Webster Dictionar§ definition
(Stakeholder, n.eh) is:

X A person entrusted with tjsakesof bettors
X One that has|stakein an enterprise
X One who is involved in, or affected by, a course of action

BusinessDidbnary.com defines a stakeholder a¥\ person, group, or
organization that has interest or concern in an organizat8iakeholdermn.d-a).

What these common, by the book, definitialisnottake into account, and what
Army leaders and managers oftenl feo take into consideration when properly
identifying and engaging stakeholders, is that stakeholders include any entity that is
likely to be affected, either negatively or positively, by the project or program in question
and can therefore affect thetoome of the project or program, either negatively or

positively.

For Army UAS we will define a stakeholder as any person, group, or organization
(foreign or domestic) that has interest in or concern with Army UAS and whose direct or
indirect involvementvith UAS can affect, either negatively or positively, the outcome of

the program.

B. STAKEHOLDER IMPORTAN CE

Why are stakeholders so importarSimply put, no organization, project or
program can accomplish its goals and missions in isolafiétiout the suport of other
groups, individuals, and communities for things like money, personnel, intellectual
property, communication of past experiences, cooperation that leads to better integration,

and political support, a program runs a greater risk of failure.

Understanding the Army UAS stakeholders and what their relationships and
interdependencies are will help the Arfhyeadership to satisfy the desires and objectives
of high-influence stakeholders, to address the concerns and negative impacts of other

stakelolders, and is essential to running an effective organiza®i@perly managing the

24



Army § key UAS stakeholders, especially in the current economic climate, can only serve
to improve organizational relationships, increase efficiency, cut costs, and #radure

expectations and impacts of all stakeholders are addressed.

There are many benefits to stakeholder involvement and consideration throughout
the life of a programFirst, stakeholder involvement leads to informed decisiaking,
as stakeholdersften possess a range and wealth of ideas, experiences and expertise that
motivate the development of alternative solutions that can benefit the prédrarad
Nations Environment Programme/Global ProgrammeAction [UNEP/GPA, 2004)
Next, early identiftation, involvement, and consensus of stakeholders reduce the
likelihood of conflicts that could otherwise harm the implemiotaand sacess of the
program (UNEP/GPA,2004) Third, stakeholder involvement contributes to the
transparency of public and pate actions, building trust between the government and
civil society, leading to longerm collaborative relationshigg NEP/GPA, 2004)

C. STAKEHOLDER ANALYSIS

Identifying and analyzing a progra$nstakeholders should not be a -tinee
activity. The progam will continuously evolve and so will the views, interests and

importance of various stakeholders as time goes on.

Stakeholder analysis involves four basic stegentify key stakeholders; assess
stakeholder interests and impacts; assess stakeholdigencd and importance; and
outline a stakeholder participatigian (UNEP/GPA, 2004)These steps and the key

guestions to address each are referenced below.

In the course of our research we found no evidence to support that a formal
identification and aalysis of Army UASstakeholders has ever been conductddst
Army UAS briefings include a limited, and somewhat typical, understanding of
stakeholders and appear to only include those stakeholders that serve to have a positive

and immediate/direct impaoh the program.

In order to get at the strategic and economic impacts that stakeholders have on
Army UAS we found that we had to develop an-iadllusive list of Army UAS

stakeholdersinformation and conclusions that we provide in later chapters ostinity
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might provide insights as to why the Army should conduct a comprehensive, formal
stakeholder analysis for Army UAS.

1. Step 1: Identification of Key Stakeholders

As indicated in the definition section previously, stakeholders include any person,
group, or organization that has interest or concern in Army UAS and who is likely to

affect, or be affected by (either negatively or positively) the Army UAS Program.

When identifying the key stakeholders of the ArffhyJAS Program, there are
many consideration§irst, who are the expected beneficiaries of the program? Next, are
there vulnerable groups who might be permanently or adversely impacted by the
programVho are the supporters and opponents of the program and are their viewpoints
understoodFinally, what are the relationships among the stakeholders that could impact
the program{(UNEP/GPA, 2004)

Generally, a distinction is made between two kinds of stakeholdleesprimary,
internal stakeholders and the secondary, external stakehddleasma, 2008 The
primary (or internal as we will refer to them) stakeholders are the stakeholders who are
directly affected, either positively or negatively, by the projetondary (or external as
we will refer to them) stakeholders are those entities that plag sntermediary role and
may have an important effect on the UAS ProgfaautcomgUNEP/GPA, 2004)

Internal stakeholders include government organizations and program offices that
are developing and building UAS capabilities for the Army and the intenders and
immediate beneficiaries of Army UAS capabiliti¢Sharma, 2008)The Army has
narrowly defined its UAS stakeholder community, seeRigure 15, focusing primarily
on internal stakeholders that would fall into the shareholder and employeeri=gteg

discussedater in the chapter
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Figure 15. Army UAS stakeholdergU.S. ArmyUAS Roadmap, n.dp. 130

Before identifying actual stakeholders later in this section, we will first break
down stakeholders generically in order to be able to better understandnemnal and
external stakeholders need to be considered in more detail and with more fidelity for the
Army UAS progran® successStakeholders can be further broken down and broadly
separated into five stakeholder categorsdsireholders; customersnployees; suppliers;
and society{Chartered Quality InstituteCQIl], 2014)

Shareholders include investors, owners, partners, directors, people owning shares
or stock, banks and anyone having a financial stake in a given bu&igis2014) For
our federal governmentcentric program, shareholders include Congress, the Office of the
Secretary of Defens€OSD), the Army Staff, the Arm§ Budget Office (ABO),
Executive Science and Technology (S&T) and Program Leadership as they provide
resources and finandiasupport in return for increasing value in their investment.
Conversely, shareholders may withdraw their support if the actual or projected financial
return is no longer profitablén this case, they could choose to stop government funding

or divert resarces to other programShareholders put up the capital to get the program
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off the groundand are therefor®f prime importance during program start up and
execution, but once operational it is customers that keep the busines§df9Iing014)

Customersnclude clients, purchasers, consumers and end (G&is 2014) For
the Army$% UAS program, customers would be the end users, the service men and
women who employ the capabilities, and all of the organizations that take the needs of
the end users and atislate them into requirements for further exploration and
development. Examples of such organizations would be the Aemtgrs ofexcellence
(COE) and the Ws. Army Training and Doctrine Command (TRADOCWithout
customers there is no requirement andhewt a valid requirement there is no UAS
program; customers are therefore the most important stakeholders following thep start
of a progran{CQI, 2014)

Employees include temporary and permanent staff and man&f@lrs2014) In
the context of Army UAS employees would consist of thgrogram management
organizationscapability managers and personnel that take the specified requirements of
the customers and translate them into representative capabilities that address critical

Army needs.

Suppliers intude manufactures, service providezensultants and contract labor
(CQI, 2014) For Army UAS this would consist primarily of the private industrial base
that supports th®OD in therobotics aerospaceandaviation sectorsSuppliers provide
products ad services in return for payment on time, repeat orders and respect but who
may refuse to supply or cease supply if the terms and conditions of sale are not honored
or they believe they are being mistreated. Next to customers, suppliers are next in
importance as an organization depends upon them for goods and service to siicceed.
the case of UAS, without suppliers, production will fall behind and critical parts and

materials that make up the physical UAS capabilities will not be ava{l@qle 2014)

Sodety includes the people local communities, the global community and the
various organizations set up to govepolice and regulate the population and its
interrelationshipgCQI, 2014) Society provides a license to operate in return for benefits

to thecommunity as a whole and a respect for ethical values, people and the environment
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but can censure the organizat¥ractivities through protest and pressure groups and
ultimately regulatory bodies if these activities are believed to be detrimental to the
community. Society as a whole gains economic benefit from organizations but also wants
protection from unjust, unethical, irresponsible and illegal acts by organiz&G&is

2014) Society is a stakeholder group that is easily overlooked, but plays gpatgea

the success of Army UA®rivacy and safety concerns are of the utmost concern for this
group.In the context of Army UAS, society might consist of local communities outside
of locations being considered for UASsting andexperimentation, as pete might
believe that UAS flying in such close proximity to their personal property and interests

could infringe upon their privacy and place the safety of their families at risk.

Any organization or program that ignores any one of the stakeholder masego
does so at its own risk, as all must be considered and each plays a part in the success, or
demise, of a program. There must be a balance of cooperation and consideration amongst
all stakeholders with a full understanding that there will be confétiveen the various

stakeholders from time to time as their wants and priorities evolve.

We found many generic references to Army UAS stakeholders in our research,
but found no single list that encompassed all Army UAS stakeholders as we have defined
themin this study.Table 6depicts what we, through research of various documents and
sources throughout this paper, identified as a comprehensive list of stakeholders in the

Army § UAS community.
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Table 6. Comprehensive list of ArmyAS stakeholdergafter Sharma2008 p. 3
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a. TIER 1: Program Executive and Management

The primary Army office that works with UAS is tlirogram Executive Office
(PEO)for Aviation § UAS Project Management (PM) Office (PM UAShe mission of
PM UAS is to provide the 13. and its allies wrld class UAShat are interoperable with
Army, joint and coalition partners and that are made affordable through excellence in
program managemeriProgram Executive Office [PEOAviation, n.d). It provides a
total Army perspective for the life cycle nagement of the Arm$ unmanned aircraft
system program, including development, acquisition, testing, systems integration, product
improvements, production, fielding, and logistical supg@k. UAS directly supports the
core mission of Army UAS to provideadtical commanders neezal time, highly
accurate, reconnaissance, surveillance and target acquisition (RSTA). This mission
includes weaponization, communications relays, specialty payloads and linkage to
manned aircraffPEO Aviation,n.d.).

Although UAS capability has grown quickly within the Army, PM UAS is
keeping pace with demands while making crucial upgrades and advancements in UAS
technology When OIF began in March 2003, there were only three systems (13 aircraft)
deployed in support of combat apgons.With U.S. combat forces no longer present in
Irag, UAS support was redirected to Afghanistan and elsewhere in the réqibay,
there are hundreds of systems and thousands of aircraft providing 24/7 support to theater
operations and wartime missis. As of February 2012, Army UAS had flown 1.46
million total hours, 90 percent of which were in support of OIF and Operation New Dawn
(OND)/OEF(Shelton, 2012)

PM UAS currently manages foyprograms of record (POR): Gray Eagle,
Shadow®, Raven, and ntosecently, the OSRVTShelton, 2012)Additionally, PM
UAS works in conjunction with counterparts in the user community and with Army
senior leadership to rapidly field UAS technology to the Warfighter to address emerging
requirements and operational ngefbr the deployed commande(Shelton, 2012)
Examples of other programs and technolodgid UAS works with are theMQ-5B
Hunter, RQ20A Puma, and Sky Warrior Alpha.
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Program Executive Office for Intelligence, Electronic Warfare, and SeriRBR (
IEW&S) is another key stakeholdeAs part of thePEOIEW&S, the product manager
(PdM) for robotic andunmanned sensof®dM RUS) fallsunder theprogram manager
for night vision reconnaissance surveillanard target acquisition(PM NV/RSTA)
(Kreider, 2013). The misson of PdM RUS is to develop, produce, field, and sustain
Army and DOD multi-purpose RSTA sensors and sensor systems for unmanned and
unattended air and ground applications in support ofweaty-first century warfighter
(Program Executive Office fointelligence, Electronic Warfare, and Sens@P&O
IEW& S], 2013)

A primary project currently being worked by PdM RUS is the Common Sensor
Payload (CSP)CSP is the primary payload for all Army UARreider, 2018). The CSP
provides common command andntwl across platforms, longer emduce, better
situational awareness of the battlespace, increased survivability, andealedame
imagery for detection and classification of targets and threats (Colucci, 2088).
provides the Army with operationdpgistic, and economic benefits as payloads will
share common parts lowering training and maintenance requirements thus lower costs
over the life of the systeif€olucci, 2008)

Co-located at Fort Rucker with the PM UAS is ThRRADOC capability manager
for unmanned aircraft symis (TCM UAS). TCM UAS performs as # Army$
centralized and overall coordinator for all combat and training development and user
activities associated witlrArmy UAS (U.S. Army Aviation Center of Excellence
[USAACE], 2013) TCM UAS coordinates work on doctrinerganization, training,
materiel, leadership and education, personnel, and facilities (DOTMLPF) integration in
support of the Army§ UAS to ensure success throughout the operational environment.
TCM UAS executes its mission lmpordinating DOTMLPF development to ensure these
key areas remain integrated and support operational requireniedid. UAS is
responsible tantegrate all unmanned aircratystem of systenicomponents to include
unmanned aircraft, mission equipmentylpads, communication architectures, display

and control elements, the human element, and life cycle logist®8ACE, 2013)
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In the earlier days of Army UAShe separation of CMs and PEOsresponsible
for UAS aircraft, ground stations and sensors/pagsoslowed integration and capability
development(Spigelmire & Baxter 2013). When the USAACE and TCM UAS
absorbed the Army UASCOE the Army UAS Roadmapdocumentbecame the
responsibility of the TCM UAS and program personnel and those responsible for
cgpability development were more closely linkékhe U.S. ArmyUnmanned Aircraft
System&oadma@0102035 now found at thdJSAACE website, outlines how the.8
Army will develop, organize and employ UAS from 2010 to 2035 across the full
spectrum of militay operationgUSAACE, 2013)

b. TIER 2: U.S. Army, National Guard andOther U.S. Forces

Current robotics capabilities are primarily controlled by remote operators, and
have been showcased in recent military conflicts for applications such as aerial
reconnaisance, searching caves, and disposing of unexplodi@sance(Mait & Sadler,

2013) It is anticipated that the Arm§y use ofautonomous platforms will only increase in
the future.Tier 2 consists predominantly of the operational users of the capabilikes,

people who rely on the capability for mission success.

Army UAS support a full spectrum of.8 and alliedoperationsManeuver units
such as infantry, scout, aviation, artillery, as well as intelligence and medical units benefit
from the availabiliy and overall effectiveness of UASissions include but are not
limited to intelligence surveillanceand reconnaissancdSR), BDA, target acquisition,
persistent stare for arowtle-clock lethal and nottethal operations, convoy protection
and antiamilush improvised explosive device (IED) emplaceméshelton, 2012)
Reflecting the hardvon lessons of combat, the 20IQuadrennial Defense Review
(QDR) reinforced the expansion of the UAS program both implicitly and explicitly with a
commitment to excellig in current conflicts and a call for expansion WAS ISR
(Department of Defend®OD], 2010).

Supporting the technology is a doctrine that embraces the participation,
availability and flexibility of the UAS. By formalizing UAS as part of the Aviation

Branch, the Army has integratedAS into the planning, execution and aftstion
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processest all echelonsThe linchpin to this integration has been making UAS organic
to brigade combatteams (BCT), rather than attachments or amiu forces(Institute of
Land Warfare 2010)

Ground control and data dissemination are the foundation of the Army UAS
mission and fleet; the link between potential and reality, between sensor and shooter and
key to this link are the One System Ground Control Station (OSGCS) an&yStem
Remote Viewing Terminal (OSVRT). The two systems link the operator, the airframe
and the ground commander together in a seamless manner throughuminesal
interface(Institute of Land Warfare2010.

UAS continue to revolutionize the way temy fights. The Army has been
successful in introducing UAS from corps level down to the platobp8003, the Army
deployed 13 aircraft foDIF and now 10 years later, about 1,200 unmanned medium and
large aircraft are deployed to the field. This numinereases significantly when small
UAS are includedJust counting medium and large platforms, the Army has more UAS
than theUSN and USAF combined, and collectively Army UAS have flown almost two
million deployed hour$Spigelmire & Baxter2013)

U.S. Army installations currently with a UAS/UAV mission include Fort
Huachuca,Arizona, Fort Eustis, Wginia, Fort Benning,Georgia Aberdeen Proving
Ground, Maryland Redstone Arsenal, lAbama Fort Knox, Kentucky Fort Gordon,
Georgia Fort Sill, Oklahoma Fat Leonard WoodMissouri, Fort Lee,Virginia, Fort
Rucker, Alabama and Picatinny Arsenal, élv Jersey Other Army installationswith
organizations having, or planning to have by 2015, active UAS operational and deployed
missions include Fort LewiVashirgton, Fort Hood, Exas Fort Carson, Gloradq Fort
Drum, New York, Fort Benning, @orgig Fort Riley,Kansas Fort CampbellKentucky
Fort Bragg, Mrth Carolina and Fort Stewart, €ébrgig and Fort Wainright, Alaska
(Gallagher, 2012)

So is there a fligside to the Army as a stakehold€® the one hand, UAS is
extremely beneficial to users from all branches of the Army, but it is not unheard of to

have 3in-fighting”~ over who owns the capabilityDoes theaviation community vs.
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IntelligenceCommunity haveproponency for the mission? Who should pilot UAS, the
officer ranks or the enlisted ranké#ho puts in for and receives funding for UAS? All of

these questions are valid when trying to understand the Army users as stakeholders.

Another prime beneficiary foArmy UAS is the National Guard.The Army
NationalGuard (ARNG) has over 40 percent of the Arfntotal authorized inventory of
rotary wing aircraft and UASIn addition to being essential elements of the Agny
aviation war fighting capability, these ation and UAS assets also comprise one of the
National Guard® %ssentiall0 " capabilities that provide critical support to the 54 states
and territories so that can quickly and effectively respond to emergencies and natural or
manmade disasters withithe homeland The ARNG provides the total Army with 30 of
80 tactical UAS platoonsEhadow), plus the same percentage of small UAS assets
(Raven). When not mobilized, the ARNG aviation units are the most available and
fastest responding aviation elem for criticalfirst responsemissions in the homeland,
where they are controlled by the states and ordered out by the goAmmgr National
Guard, 2011)

Not only do the Active Army, Reserve and Guard forces have stake in UAS, but
so do tle joint andother services and fags. Why are other services and maalied
forces with UAS capabilities stakeholders in Army UASther services can both be a
benefit and an obstacle for Army UA®f course we all benefit when our UAS
capabilities are interoperabblnd when the information we exchange and share helps to
either further our programs or save the lives of our troops, but what about when it comes
time to protect funds or proponencywho owns UAS? Is it the Army? Is it the Navy or
Air Force? It is similato the situation with space assets. The Air Force and Army both
have space efforts and rely on space to accomplish their missions, but when it comes to
certain topics pertaining to spaspace cotmol, for example), both try to lay claim to the
mission area and both are competing for scarce resources. UAS is similar in some
respects due to stereotypes that exist between the two seRocesxample, fixed wing
assets that fly above a certain altitu8gould” belong to the Air Force becausgteis
trained and equipped to fly fixed wing aircraft and they know how to operate in National

Airspace.The Army, on the other hand, is thought to be better equipped to fly rotary
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wing aircraft at lower altitudes. In other words, the Air Fofsleould” fly planes andhe
Army Zhould” fly helicopters.

C. TIER 3: Army Leadership and Sciencand Technology, Acquisition,
and Capabilities Development Communities

Headquarters, Department of the Army (HQD#pvides guidance to the S&T
materiel development community and theRADOC combat development community on
priorities and needs for annual adjustments to the Army S&T portfolio, including
proposals for new Armyechnology objective (ATO) programs which are the highest
priority S&T efforts designated by HQDAKIllion & Nash 2007) This guidance is
signed jointly by the Deputy Assistant Secretary of the Army for Research and
Technology (DASA(R&T)), the Assistant Deputy Chiefs of Staft3/5/7, and the
Deputy Chief of Staff, &, Director for Force Developmerit.supports ofectives in the
Army Modernization Plan and the Defense Research and Engineering D§ esttategy
(Killion & Nash 2007) HQDA also provides funding vigABO to the various
organizations to fund UASfforts.

Another tier 3 stakeholder is themy sdenceandtechnology(S&T) community
Army leaders are vitah specifying and articulating requirements to the S&T community
in order to develop and field UAS systems that are interoperable. For example, regardless
of the airframe, UAS video and data are dmled to command posts, vehicles and
individual soldiers via the OSRVTSpigelmire & Baxter 2013j). Additionally, as
proven in theater, delivering information from UAS directly to Apache and Kiowa
helicopters, referred to as managatmanned (MUM) teamings a battlefield combat
multiplier (Spigelmire & Baxter 2013) These vital capabilities were born from within

the S&T community.

S&T investments are aligned with Army missions and capability ngéllisn &
Nash, 2007)TRADOC represents soldiers in tB&T process and its combat developers
inform the S&T community of needs in terms of capability gaps and technology
shortfalls identified through three Armygapabilities Integration CentefARCIC)
processes: current gap analysis, capability needs asséssanentechnology shortfall
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analysis(Killion & Nash, 2007)TRADOC endorses and validates that the S&T program
is pursuing technologies that are relevant to satisfying capabilities neededcurrére

and future forces(Killion & Nash, 2007) Two of theprimary organizations within the
S&T community to carry out its UAS endeavors are the Army Research Laboratory
(ARL) and the Aviation Applied Technology Directorate (AATD).

The ARL of the US. Army Research, Development and Engineering Command
(RDECOM) s the Army$ corporate laboratoryits mission is to provide innovative
science, technology, and analyses to enable full spectrum oper@¥aris& Sadler,
2013) ARL $§ research continuum focuses on basic and applied research and
survivability, lethalityand human factors analygidlait & Sadler, 2013 ARL conducts
research internally and collaboratively with industry and academia through a single
investigator program supported by the Army Research Office, through two collaborative
technology alliances (TA) (the Robotics CTA2 and the MicrAutonomous Systems
and Technology (MAST) CTA3), througthe Defense Advanced Research Projects
Agency DARPA) and other government agencies, and through small con{Mais &
Sadler, 201B

ARL % internal research fases on humamachine interaction, the development
of air and ground platforms, increasing the functionality of backsasd ground
platforms (e.g., increasing their ability to navigate and sense, and increasing their
capacity for distributed networkingnd cognition), and developing technologies for
smallscale mobility, sensors, and power contrgbdait & Sadler, 2013 The Robotics
CTA (RCTA) is concerned primarily with increasing the capacity for autonomous
behavior for large platforms, e.g., unmadnehicles and backpadhzed platforms, and
the MAST CTA, with developing palmized autonomous platforms contracts. An
important issue addressed by all programs is enabling cooperative behavior between
robots and with humar(ait & Sadler, 2013

The mssion of theAATD is to transition critical technologies that enhance and
sustain Army Aviation as the premiere land force aviation component in the (uo8d
Army Research, Development, and Engineering Comm&DELOM], n.d). The

executing strategy i#: (1) develop, demonstrate, and apply critical technologies that
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enhance the capability, affordétyi, readiness and safety of DOd&viation systems; (2)
provide quality and timely engineering services and rapid prototyping support to Army
PEOs U.S. Speial Operations Comman@SOCOM) and other customers; and (3)
support worldwide contingency operations through the expedited fabrication, application,
and support of innovative material solutions. AA%Dfour main divisions include
Platform Technology, Posy Systems, Rapid Prototyping and Systems Integration
(RDECOM,n.d).

One of the major outcomes of the stakeholder relationship between the AATD
and the PM UA office is the mannedunmanned gaming capability (MUMT).
Advancements in the interoperabilityofile development continue to strengthen MUM
T capability that allows the manned aircraft pilot to gusdel direct unmanned aircraft
1045 kilometers ahead, maintaining a greater standoff distance from enemy combatants.
MUM-T creates the opportunity fagreater lethality from Army aviation assets at a
greatly reduced risk to the manned aircraft pilot, since current UAS payloads include
laser designators and HELLFIRE® Il missiles as well as standard ISR pay&iadton,

2012)

Also under tier 3 falls # Army acquisition community The mission of the
Assistant Secretary of the Army for Acquisition, Logistics and Technology (ASA(ALT))
is to provide soldiers a decisive advantage in any mission by developing, acquiring,
fielding, and sustaining the worfll best equipment and services and leveraging
technologies and capabilities to meet current and future Army n@ffise of the

Assistant Secretary of the Army for Acquisition, Logistics, and Technpk@fi4)

Within the Army § conceptdevelopmentommuniyy, there are severalentersof
excellence(COE) andcapabilitydevelopment integration directora{&DID) throughout
the Army to address how UAS will doctrinally factor into, and integrate with, the major
functions performed on the battlefield in ordersticcessfully execute Army operations
and accomplish military objectiveshese functions includaviation intelligence signal
maneuverfires, maneuver suppgrandsustainmentThe pedominant outputs from the
COE and COD stakeholders which affectriay UAS are training, doctrine and tactics,

techniques, and procedures (TP
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All of the different @Es provide a different approachhe Intelligence COE at
Fort HuachucaArizonaprovides UAStraining andsimulation It is home to the Arm#
only unmaned aircraft systems (UAV/UAS) training cent@fort Huachuca (U.S.
Army), n.d). The Signals OE is responsible for integration of space and signal
capabilities. The Maneuver@E at Fort BenningGeorgiais concerned witunmanned
aircraftandarmed aeriaboout (UA/AAS) integration. The Fires ©E focuses on UAS
effects integration. The Maneuver Support @E relies on UAS for mine detection
capability.Finally, the Sustainment@E is responsible for UAS sustainment iss(i¢sS.
Army UAS Roadmapn.d).

d. TIER 4: Non-Army/External Government Stakeholders

In tier 4 are several neArmy, external entities that have some stake in Army
UAS. They include Congress, the Office of the Secretary of Defense (OSD), Department
of Homeland Security, and many others we wskdss in this section.

(2) Congress. The Congressional Unmanned Systems Caucus educates
members of Congress and the public on the strategic, tactical, and scientific value of
unmanned systemdvembers are committed to the growth and expansion of UAS.
Congresgdevelops laws, policies, and guidance to ensure acceptable, safe and sensible
use of UAS. Through policies and budget, Congress promotes a larger, more robust
unmanned system capability, a stronger industrial base, more jobs and a ketter U
economy(Corgressional Unmanned Systems Caucus, 2014)

(2) The Office of the Secretary of Defense (OSDIWithin OSD, the
Unmanned Warfare & Intelligence, Surveillance, and Reconnaissance (UW&ISR),
Strategic and Tactical Systems in the Office of the Under Secretary ohdeefer
Acquisition, Technology and Logistics (USD(AT&L)) and the Office of the Assistant
Secretary of Defense for Acquisition lead acquisition oversightD@D UAS and
associated subsystems including control stations, sensors and communlodsns
within the Office of USD(AT&L). In addition to leading the OSD UAS Task Force
(providing oversight for maritime and terrestrial unmanned programs), UW&ISR serves
on special committees to address issues with unmanned capabiiigs. programs

include the fdowing:
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X RQ-4B Global Hawk UAS

X Multi Platform Radar Technology Insertion Program (RPIP)
X MQ-4C Triton UAS

X NATO Alliance Ground Sensor (AGS)

X MQ-9A Reaper UAS

X MQ-1B Predator UAS

X MQ-8C Fire Scout Vertical Takeoff UAV (VTUAV)

X RQ-7B Shadow UAS

X OSRVT & RemoteéDperated Video Enhanced Receivers
X MQ-1C Gray Eagle UAS

X Unmanned Combat Air System Demonstration

(3) Department of Homeland Security (DH3he U.S. Customs and Border
Patrol (CBP)falls under DHS and the purpose oits UAS program is to provide
reconnaissarg; surveillance, targeting, and acquisition (RSTA) capabilities across all
CBP areas of responsibility.” + 6 { WUAS are intended as a command, control,
communication, intelligence, surveillance, and reconnaissance capability to complement
crewed aircraft andvatercraft, and ground interdiction age(ispartment of Homeland
Security[DHS], 20139.

CBP began UAS operations in fiscal year (FY) 2004 with a pilot study conducted
by the Office of Border Patrol to determine the feasibility of using UASs in thbwest
border region and the pilot study proved the UAS was successful in providing RSTA and
actionable intelligence to Border Patrol ground ageidslitionally, CBP works with the
DOD and has conducted efforts with theSUArmy to test new technologies@to share
lessons learneHS, 2012)

4) U.S. Geological Surwe The goal of the 5. Geological Surve$
(USGS) National Unmanned Aircraft Systems (UAS) Project Office is to support the
integration of UAS technology into the process employed by USGStistseto support
informed decision making across the Department of the Int@i@. Geological Survey

[USGS] n.d). This integration will directly benefit the nation by creating the opportunity
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for USGS and its partners to gain access to an increassdfepersitent monitoring of
earth surface processes (forest health conditions, monitoring wildfires, eaghoprads,

invasive species, etlUSGS n.d).

The USGS (204) is working closely with the National Oceanic and Atmospheric
Administration (NOAA), DOD, DHS, National Aeronautics and Spacdministration
(NASA), industry and academia to utilize UAS technology where there is overlap in
mission setsUSGSacquired Raven and-Flawk small UAS systems (valued at nearly
$15M) from theDOD to conduct poof-of-concept projects, have initiated UAS operator
training, and submitted numerous Certificate of Authorization (COA) requests to the
Federal Aviation Administration (FAAJUSGS n.d). USGSIUAS provide an affordable
solution for %®yes in the skyas hey do nothave the budget to maintain a fleet of
aircraft, obtain commercial satellite imagery or to supplement their current aviation units
with more cost effective aircraft for specific missioiifiere is very little maintenance
costs associated withdtsystems anBOD has provided an ample supply of replacement
parts(USGS n.d).

(5) The National Oceanic and Atmospheri@ddministration (NOAA).

12 $ $ UAS Progranalso has stake in UASJAS can revolutionize NOAA ability to
monitor and understand the g&benvironment(National Oceanic and Atmobkgric
Administration [NOAA] n.d). There is a key information gap today between instruments
on earth§ surface and on satellites, a gap that UAS can b(M@&A, n.d). UAS can

also collect data from dangerous remote areas, such as the poles, oceans, wildlands,
volcanic islands, and wildfires, enabling better data and observations to improve
understanding and forecasts, save lives, property, and resources, advancing§NOAA
mission goals(NOAA, n.d). NOAA § UAS program and efforts work draws on the
experience and knowledge of its industry, academic, and government partners. Together
they apply technologies used in national defemsguding high and low altitude UAS
(PUMA, Skywisp, and Global Hawk) communiaati technologies, and instruments to
benefit the global environmemMiQAA, n.d).

(6) National Aeronautis and SpaceAdministration (NASA). NASA is
another example of an organization that the Army UAS community must work with.
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Before unpiloted or remotely ptied aircraft can safely operate in the same airspace as
other, piloted aircraft, robotic aircraft and their operators will need to demonstrate a high
level of operational robustness and the ability %@nse and avoidother air traffic
(National Aeronautis and Spac@dministration [NASA] n.d). NASA § Dryden Flight
Research Center at Edwards Air Force Base, Calif., is leading a project designed to help
integrate UAS into the world around (SIASA, n.d). The UAS Integration in the
National Airspace Syste (NAS) project, or UAS in the NAS, will contribute capabilities
designed to reduce technical barriers related to safety and operational challenges

associated with enabling routine UAS access to the (N¥SA, n.d).

NASA $ communications experts have fitgested a prototype radio as part of
the agency contributions toward fully integrating civil and commercial UAS in the
NAS. The radio is one of the first steps to provide the critical communications link for
UAS pilots on the ground to safely and setyioperate their remotely piloted vehicles in
flight even though they are many mikeg not continents or oceaRsapart (Banke,
2013) Built under a cooperative agreement between NASA and Rockwell Collins in
lowa, the current prototype radio is a platforontést operations at certain frequencies
with specific radio waveforms that are unique to its particular, tagkis casecommand
and control of a remotely piloted vehi¢®anke, 2013)

To further explore ways to tackle the unique challenges of etiegrUAS in the
NAS NASA has launched the Unmanned Aircraft Systems Airspace Operations
Challenge (UAS AOC), focused on developing key technologies that will make UAS
integration into the NAS possib{BIASA, n.d).

(7 Federal Aviation Administration (FAA)At the forefront of integrating
UAS intothe NAS is theFAA. UAS must be integrated into a National Airspace System
(NAS) that is evolving from grountdased navigation aids to a GB&sed system. Safe
integration of UAS involves gaining a better understagdif operational issues, such as
training requirements, operational specifications and technology consider@iexesal
Aviation Administration [FAA], 2014). In 2012, the FAA established the UAS
Integration Office to provide a orstop portal for civiland public use of UAS in 3.
airspace, to develop a comprehensive plan to integrate and establish operational and
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certification requirements for UAS, and to oversee and coordinate UAS research and
developmen{FAA, 2014).The FAA Modernization and Reforfct of 2012 directed the

FAA to establish a program to integrate UAS into Metional Airspace Systemat Six

test rangegFAA, 2013). After months of deliberation over 25 applications, the FAA
announced the selection of the six sites on December 30, (d@b3en, 201}. In
selecting the six test site operators, the FAA considered geography, climate, location of
ground infrastructure, research needs, airspace use, safety, aviation experience and risk
(FAA, 2013). The FAA will not contribute financiallya the research, but will assist the

test site operators in setting up a safe testing environfdansen, 20E. The six sites

will be briefly discussed in the next section on commercial interests.

e. TIER 5 Commercial Interests in Army UAS

State UAScoalitions consortiaand academiaare one example of entities that
hold commercial interests in Army UABs Figurel6 shows, there are more states than
not with a vested interest in UAS evidenced by enactment of legislation and adoption of
resolutions.To havea large UAS footprint, a state must provide resources from military,
public, and private sectors, as all are required for sucGemsway to form this type of
alliance is through a consortium or a coalitit;m develop the UASndustry? from
concept, designand prototype development to experimental flightoduction, and
manufacturing(Center for Innovation, 2012¥he formation of a UASonsortium (of
which there are several across the US) is an opportunity for partnerships across a broad
spectrum of stadholders and it can be any number of configuratiof@enter for
Innovation, 2012)For example purposes, we will highlight a state coalition that is falls
within a geographic area with a large Army presence and stated UAS mis&onill
also address thgix UAS test sites selected recently by the FA&s well as on@on-test
site UAS consortium and a recent joint Arenyiversity effort. Finally, we will look at
UAS industry and partners.
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Figure 16. States with UAS legislation and actifnrom National Conferencef State
Legislaturesn.d)

(1) The Colorado UAS CoalitiariThe Colorado UAS Coalitigrspearheaded
by the University of Colorado Boulder, representing and leading the Colorado UAS
Team (a publigorivate consortium of over 100 Colorad@te UAS stakeholders)put
forward a unified application to make Colorado home to one of the six future FAA test
sites. Senator Mark Udall, Senator Michael Bennet, Governor John Hickenlooper and
five of Coloradd§ members of the 8. House of Representatives strongly backesd th

coalition and its application for FAA site selectiudall, 2013)

Although its application for FAA site selection was not chosba,Colorado
UAS Coalitionwill remain active in UAS activitiesColorado is already a significant hub
for national spag activity, with several key military commands and organizations and
three spaceelated Air Force bases located in the Front Range region. Together, these
installations employ thousands of military personnel engaged in aeronautics, aviation and
space res®ch, testing, and training operations. With the collaboration of the military,
high-caliber academic and research institutions, and hundreds of private companies,
Colorado has the industrial base in place to facilitate UAS research, development, and
testing (Udall, 2013)
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Establishing Colorado as a hub for UAS operations stands to bolster th§ state
economy.Colorado$§ aerospace industry directly employs close to 25,000 private sector
workers, with an average salary of $120,310. It also supports apptekingd,000
military personnel. A 2013 study by the Association for Unmanned Vehicle Systems
International reports that the integration of UAS int&.UNational Airspace Systesiwill
create almost 1,200 new jobs in Colorado during the first freaes(Udall, 2013.

(2) FAA-selected Test Site3he FAA-selectedtest siteoperators also have
the potential to impact and/oo be impacted by decisions made regarding Army UAS.
The six test sites chosen by the FAA in December of 2@y3elements in helping the
FAA to meet the goal of sharing the skies by the end of 2@d8itional benefit to the
test sites is their anticipated ability to spark and attract economic develo@laesén,
2013) The sites will be active participants in what is expected to be antipdusrth
billions of dollars The Association for Unmanned Vehicle Systems International has
projected that the industry will create 100,000 jobs and will generate $82 billion in
economic activity in the decade after the aircraft are allowed in genespaed(Jansen,
2013) From the FAA$ press releas€2013), he six test siteslltimately chosen are
outlinedbelow.

X The University of Alaskavas chosen for its diverse set of test site range
locations in seven climatic zones as well as a geographic itjverish
test ranges in Hawaii and Oregdine University plans to develop of a set
of standards for unmanned aircraft categories, state monitoring and
navigation, and safety standards for UAS afiens

X The State of Nevadaill concentrate on UAS standds and operations,
operator standards and certification, and evolution of air traffic control
procedures as UAS are integrated into civil environmé&dvada$
location further adds to ggraphic and climatic diversity

X New York$ Griffiss International Aport plans to work on developing test
and evaluation as well as verification and validation processes under FAA
safety oversight. Their research will focus on sense and avoid capabilities
and integrating UAS into highly congested airspace.

X North Dakota Deartment of Commerceplans to develop UAS
airworthiness data, validate high reliability link technology, and conduct
human factors research. North Dakota is the only site that offers a test
range in the Temperate (continental) climate zone and includagetyv
of different airspace to benefit multiplsers
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X Texas A&M UniversityCorpus Christiplans to develop system safety
requirements as well as protocols and procedures for airworthiness testing.
The University contributes to geographic and climadtiesbity.

X Virginia Polytechnic Institute and State University (Virginia Teplans
to conduct UAS failure mode testing and to identify and evaluate
operational and technical risks areas. This proposal includes test site range
locations in both Virginia ahNewJersey

Each test site operator will manage the site in a manner that will give access to
parties interested in using the SEAA, 2013) This could be of benefit to the future of
Army UAS if it chooses to interact with this stakeholder as the Acowyld leverage
resources that the commercial entity has and garner lessons learned on technologies and
capabilities of interest to both parties such as sense and avoid technology, safety, pilot
training and certification, and test and evaluation.

(3) Univerdties and Academia Universities across America can also
influence Army UAS.One such example is the University of Alabama, Huntsville
future of unmanned aircraft systems is the focushadgreement between the University
of Alabamatduntsville (UAH) and the Army.The university and the Arm§ Unmanned
Aircraft Systems Program Management Office operate under a memorandum of
understanding to explore opportunities for collaboration to promote the development of
the next generation of unmanned aircrateyns(3$ U P\ TV no€@dPadcraft systems
agreement” 2013) It is also intended to further the education of young engineers
specializing in unmanned aircraft systems matriculating at the undergraduate and
graduate levels that might one day go to work ohalfeof UAS within the UAS
community( 3$ U P \@nmanned Aircraft Systems Agement 2013)

Various military schools may also offer expertise and knowledge that will
influence Army UAS.The Naval Postgraduate Sch@olConsortium for Robotics and
Unmanned $stems Education and Research (CRUSER) provides a collaborative
environment and community of interest for the advancement of unmanned systems
education and research endeavors across the Navy, Marine Corps and Department of
Defense (Stein, n.d). One of CRWGERS$ goals is to link engineers and technical
personnel developing UAS capabilities with stakeholders and participants dealing with
the cultural, ethical, political and societal issues and concerns related to unmanned
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systemgBuettner, n.g. Although CRJSER is primarily focused oNavy, much of their
information, research, and experimentation results are shared and exchanged with other
DOD and UAS stakeholderdwo examples of efforts important to the Army are the
development ofcounterUAV that specifially threaten other UAVs (such as an
expendabledhunterkiller “ UAV) and development of a UAS employed in Hdnetic
operations to disable enemy assets (such as jamming or spoofing ope(&imis)er,

n.d).

(4) UAS Industry andManufacturing Rrtners.Industry is the final entity we
will discuss under tier 5 stakeholdefhere are several .B. industries that deal with
unmanned aircraft systems, namely aerospace, robotics, and awahimh are also
highly vested stakeholders for Army UAS number ofU.S. firms currently manufacture
UAS for military and civil government operation&ccording to Forecast International,
total UAS spending will increase over the next decddethe total, 46 percent of
spending will be on the air vehicles themselves ¥o#ld by 38 percent of spending on

payloads and the remainder on ground control equiphamtison, 2013)

Interest in UAS has grown dramatically during the conflicts in Afghanistan and
Irag. Demand for the capabilities they bring has exceeded the s{ipibige of the Under
Secretary of Defense Acquisition, Technology & Logisti€SD AT&L], 2011)
Predator and Global Hawk provide constant imagery and are now virtually indispensable
to combatant commanders in thedtesSD AT&L, 2011)

Over the last decaddusiness development of UAS has been left to smaller,
independentstartup companies as large aerospace primes see little profit in the typically
small, inexpensive and short production UAESD AT&L, 201]. Industry thrives
based on the innovation bigit to it by these smlaihdependent firmsln order to move
their ideas into realityhowever,these small firms typically enter into strategic alliances
with a larger prime integrator or are bought @@ED AT&L, 2011). Working through a
prime integratorallows the smaller companies to continue to do the innovation and
creativity that they do best without the problems associated with learning how to build

and develop a fully integrated syst¢@SD AT&L, 201]). Mergers and acquisitions will
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continue and futher consolidation within the UAS industry is expected as the UAS

demand continues to expand and larger programs develop.

Also, the larger than originally anticipated UAS fleet is creating a greater demand
and opportunity for industry to support infrastture such as training, services,
maintenance, and data managengefatrrison, 2013)What remains unknown is whether
the Army is prepared to adequately support the increased inventory as assets are brought
back to the UB. following wartime operations. lan effort to help address this concern,
in September 2013, the Army awarded Wyle, Inc. an $18.5 million,-tfle@etask order
supporting the Arm$ PM UAS in Huntsville, AL( Wyle Wins $18.5Million "2013)

Wyle will provide engineering, analysis andtiag to identify approaches for reliability

and supportability improvemen(sWyle Wins $18.5Million "2013) This research and
development work will include aircraft associated support and production systems as well
as vulnerability studies leading tacreased equipment reliability and a reduction in
support costg Wyle Wins $18.5Million “2013) This requirement stemmed from a
perception that fielded UAS and the equipment used to support them are aging faster than
originally expected due to extremehygh use in the Afghanistan and Iraq war zones.
Reliability, maintainability, quality, supportability and interoperability issues have
become more apparent because of the higlf ¥ggle Wins $18.5 Million 2013)

U.S. manufacturers with the largest shaof the global UAS market include
General Atomics (20.gercent, Northrop Grumman (18 8ercen), Boeing (1.5ercen},
and Textram (which bought out AAIl) (1.2percent (Harrison, 2013) Other US.
companies such as AeroVironment, Raytheon, Elbit SystewhdVyle also help to shape
the world of Army UAS.The Association for Unmanned Vehicle Systems International
(AUVSI), an advocacy organization that promotes unmanned and robotic systems, had
more than 500 corporate members in 2011, representing a caghifiumber of 5.

companies with a stake in UAS manufacturing activifiésrison, 2013)

Despite the boom, the unmanned aircraft industry is still trying work through
restrictive rules and policies that will keep their designs grounded until 201t at t
earliest(Parsons, 2013)While drones have been proven effective as a weapon of war,

they have been used for that purpose predominantly over areas of the world with little or
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no commercial air traffi§Parsons, 2013)n order to properly train futurd AS operators

to fly safely, efficiently, and effectively, it is necessary for Army training programs to
include access to the National Airspace System (NAS)il Army UAS has the ability

to effectively sense and avoidother air traffic, it is unlikelythat they will be able to
convince the FAA and the American people that they can operate outside of very

restricted, and often unrealistic, military environments.

f. TIER 6: Other Stakeholders with General Interest

The Americanpeople are the largest groupf stakeholders having a general
interest in UAS Without the support of their constituents, it is unlikely that elected
officials will approve funding for UAS.UAV/UAS, drones, and robots have been
common in the headlines around theSUlately. People a& concerned about UAS
presence and use within dNAS, within our borders as well as on the deadly effects that
UAS have had on thousands of innocent civilians in foreign countries

Privacy advocates with the American Civil Liberties Union and other
organkations have expressed concern about the operation of unmanned aerial systems by
government agenciegGallagher, 2012) The fear is that any UAS operator could
accidently or purposefully tread on individu&jisivacy by allowing persistent wiekcale
survellance (Gallagher, 2012)There have been stories in the news of late highlighting
blatant abuse of authority and access to spy on someone that has no bearing on any
military or national security missioM/hen people begin to fear that their civil libedi
are threatened, they get upset and voice their displeasure and distrust which makes it
difficult sometimes for newer technologies to find acceptamhbe. American people are
accepting enough of UAS when they are deployed and not immediately affeeing th

but here on LS. soil, many are in opposition.

Enemies, adversariesmdforces opposing the .8. also have stake in UAYou
might ask why we would include enemies and opposing forces such as Al Qaeda and the
Taliban asstakeholdersin Army UAS. We roted earlier that by definition a stakeholder
can affect a program either positively or negativée would maintain that our enemies

can both positively and negatively affect Army UA& one famous quote attributed to
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both Sun Tzu andliccoldo Machiavell says, Xeep your friends close, and your enemies
closer.” In other words, knowhe enemy, learn from him, how he will react, what his
Stake” is in Army UAS.In understanding the effect Army UAS has on an adversary and
how it affects his behavior, the #y will develop more effective capabilities and will
develop betterTTP to use and protect thenif an enemy is capable of detecting,
destroying or degrading Army UAS capabilitiég, hasegatively impacted the outcome

of the programlf an enemy is capd of convincing the world that UAS Kkill thousands

of innocent people, this has a negative impact on the program.

Al-Qaeda$ leadership has assigned cells of engineers to find ways to shoot down,
jam or remotely hijack &. drones, hoping to exploit thedhnological vulnerabilities of
a weapons system that has inflicted huge losses upon the terrorist network as well as
killing an estimated 3,000 people over last dec@faitlock & Gellman 2013) U.S.
intelligence officials have closely tracked the gr@upersistent efforts to develop a
counterdrone strategy since 201Whitlock & Gellman 2013) Furthemore details of
al-Qaedd§ attempts (since 2006) to fight back against the drone campaign are contained

in a topsecret intelligence reporthreats tounmanned Aerial Vehiclgsrovided tothe

Washington Posby|Edward Snowdenthe fugitive formerNational Security Agency
contractor(Whitlock & Gellman 2013)

U.S. UAS strikes have forced -§aeda operatives and other militants to take
extreme measures to limit their movements in Pakistan, Afghanistan, Yemen, Somalia
and other place@WVhitlock & Gellman, 2013) Although most around the world would
argue that this is a good thing, there is a flip siti®@ne attacks have taken a heavy toll
on foreign civilians, generating a bitter popular backlash agait$tpdlicies toward
those countriewWhitlock & Gellman 2013)

With so much information available to our enemies through -spence
information, leaked sensitive/classified information, or reversgineering, the
likelihood of any one of our enemies recruiting operatives with the rightssksl
training and education to develop and produce effective coU&r capabilities

continues to grow and with that so must the Afnwbility to address, adapt and
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overcomeClearly, understanding this particul&takeholdef can only serve to help the
Army develop and deploy UAS to counter the enemy

2. Step 2: Assess$takeholder Interestsand the Potential Impact of the
Project on theselnterest

Once the relevant stakeholders have been identified, their interest in the project
can be considered and weighéds important to realize when assessing the interests of
the different stakeholders that some stakeholders may have hidden, multiple or
contradictory aims and interegtdNEP/GPA, 2004)

To assess the interests of the identified stakeholders it igtempdo understand
the stakeholde$ expectations and perceived benefigtther, if the stakeholder is able
and willing to mobilize resources for the project, what are they and to what extent?
Finally, if the stakeholde% interests conflict with the @ject goals, this must be
identified and addressed early to avoid potential strife in the pQJ&EP/GPA, 2004)

3. Step 3:AssessStakeholder Influenceand Importance

The third step involves assessing the influence and importance of the identified
stakelolders.Influence refers to the formal or informal power that a stakeholder has over
a project.Importance relates to the level of active stakeholder involvement needed to
achieve project objectives. Stakeholders who are important are those that bemetfiiefr
project or whose objectives overlap (positively or negatively) with the objectives of the
project. Some stakeholders who are very important might have very little influence and
vice versgUNEP/GPA, 2004)

To assess stakeholder importance and emibe it is necessary to understand not
only how organized the stakeholders are, but the span of formal and informal control they
have over decision making, resources, strategies, and their business and personal
connectionsThis understanding will aid insaessing the political, social and economic
power and status of the stakeholders and importance of each to the success of the project
(UNEP/GPA, 2004)
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4, Step 4:0Outline a Stakeholder Participation Strategy

Based on responses in the previous three stegsniph and consideration as to
how to best involve and address the different stakeholders can be accomplished.
Involvement of stakeholders should be planned according to their interests, importance,
and influenceThere are many ways to view stakeholdesoldement and participation

throughout a projed§ evolution.

The primary focus of stakeholder engagement efforts and resources should be on
stakeholders exhibiting a high degree of influertseakeholders of high influence and
low support, orHigh Influence ChallengerScould be converted t@&Champions or the
project management team could plan countermeasures to neutralize potentially harmful
actions that could negatively impact the projédigh Influence Champions are those
stakeholders from whom pitise energy can be harnessed to further program objectives
and build a strong foundation for supp@harma, 2008)

For low influence stakeholders it is important to maintain awareness of any
actions that could harm the program if they are Challengetg@ maintain a positive
relationship ifthey are Championd.ittle energy and emphasis should be placed on
converting them or increasing their influer{&narma, 2008)

D. SUMMARY

An Army UAS stakeholder is any person, group, or organization (foreign or
domestic) that has interest in or concern with Army UAS and whose direct or indirect
involvement with UAS can affect, either negatively or positively, the outcome of the

program.

The Army has never done a formal stakeholder identification and analysis for
Army UAS. With only a narrow current understanding of stakeholders, the Army does
not adequately leverage the support of others for things like funding, resources,
intellectual property, lessons learned, and cooperation that lead to better integration,

political and popular support, and better odds of accomplishing goals and missions.
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In this chapter, we identified a comprehensive list of both internal and external
UAS Stakeholders for consideratiofio truly benefit from a relationship with and/or
understading of the key stakeholders, the Army would need to take the action one step
further and assess the interests, influence and importance of each stakeholder and the
impact they have on Army UAS and how they could better incorporate them into a

participation strategy.

In the next chaptemwe will examine some strategic and economic relationships
that exist between key stakeholders and Army UAS and their potentially positive and

negative implications.
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.  FACTORS THAT AFFECT ARMY UAS STAKEHOLDER
RELATIONSHIPS

In Chapter 1) we defined a stakeholder as any person, group, or organization
(foreign or domestic) that has interest in or concern with Army UAS and whose direct or
indirect involvement with UAS can affect, either negelly or positively, the outcome of
the programSome factors impacting Army UAS are more challenging to manage than
others. There are varying degrees to which such factors can be controlled, but
understanding the factors can only help the Army to deal tvéleffectsin this chapter
we will discuss some recurring factors that affect Army UAS stakeholder relationships.

A. ORGANIZATIONAL CULTU RES AND VALUES

Not all Army UAS stakeholders we identified in our previous chapter will
necessarily share the same @ams or have unified opinions or priorities. Depending on
the topic in which they have &take, stakeholders can serve to help or hinder Army
UAS.

In his work Organizational Culture and Leadershigdgar H. Schein offered a
definition of what he called®an empirically based abstractior{Desson & Clouthier,
2010)

Organizational culturés a shared pattern of basic assumptions learned by
a group as it solves its problems of external adaptation and internal
integration, that has worked well enough to lmnsidered valid and,
therefore, to be taught to new members as the correct way to perceive,
think, and feel in relation to those proble&sson% Clouthier, 2010

This definition applies to organizations of virtually every kinmilies, social
clubs, work groups, companies, governments, and natipesson & Clouthier, 2010)
Each organization eventually develops its own set of implied and understood beliefs and
practices which often becomiospel truth: It is not easy to explain exactly what the
cultural characteristics of a particular group are, but its members understand and conform

instinctively to its implied expectatiorfBesson & Clouthier, 2010)
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The Army, and more specifically, Army UAS, is no differefthe use of UAS by
the Army provides peintial for improved situational awareness, intelligence, and fire
power with little risk to US. soldiers.The application of UAS capabilitiehowever,
poses issues such as irservice disputes over their control, debates over how to
organize and integte them, and how to process and disseminate collected intelligence
data(Blom, 2010) Army UAS stakeholderdiave certain expectations of UAS that are
based on implied, but often unstated opinions, beliefs, and histaydiscussed briefly
in Chapter lithe perception that the Air Foréshould” fly planes and the Armyshould”
fly helicopters, but there are other examples, such asith#e® are intelligence assets vs.
aviation assets,that there should always be a human in the l@susautonomously
operated aircraft, and that UAS pilogshould” be officers vs. enlisted personnghch of
these scenarios highlights both the positive and negative sides to Army UAS stakeholder

relationships.

There are two distinct priorities that appear to be at the gbainy of these
observed opinions and belief©ne is competition for funding and the other is
competition for ownership of missions that have associated funding TihesArmy has
expressed concern that Army UAS costs must come down and that the Ashyetain
control of its UAS operationfMagnuson, 2013)These two priorities cause the most
strife, as there appears to be a continual battle for both funding and control of UAS.

In the next four sections we will outline different scenarios where ArAp U
stakeholders may share the same concerns on one hand, but on the other, may find that

differing opinions and priorities can adversely affect the UAS program.

1. Army VersusAir Force

Advocates of airpower have disputed its role in war since the 1826, 2010)
The debate has always focused on whether airpower, of which UAS are a modern day
form, should be applied tactically or strategicgBjom, 2010) Perceptions as to which
service, Army or Air Force, plays the tactical role and wihildysthe stategic role are
based on the vastly different missions of the two serviéée Air Force collects

intelligence and conducts reconnaissance and surveillance for strategic missiens.
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Army does the same, but in more tactical scendhitzagynuson, 2013)T'he longstanding

battle between the Air Force and the Army over close air support and air mobility was a
classic mission conflict in which both services agreed on the need for the capabilities, but
disagreed on procurement responsibility and authority. Aive Force sought to
deprioritize these missions in favor of air superiority and strategic bombing. As a result,
the interservice conflicts almost certainly reduced the effectiveness of U.S. geaund
collaboration in Vietnan(Farley, 2010)

The debatainfolds much the same for unmanned aircrEifie Air Force claims
that it can cover most missions (strategic and tactical) with its current inventory of UAS
and that for both the Air Force and Army to have systems that basically do the same thing
is wastetil duplicity (Magnuson, 2013)The Army, however, argues that to have a quick
reaction capability as conditions change on the battlefield, they cannot afford to put in a

Y¥equest to another service for a UAS to support its trofagnuson, 2013)

The Amy has been battling the Air Force for decades to gain and maintain
control of its own unmanned aircraft systems and programs.most recent turf battle
between the Army and the Air Force over who should operate unmanned systems
tactically over battlefiels was fought and won by the Army in the latter half of the
previous decadéis a result, the Army has subsequently controlled its own fleet of UAS
in wartime environmentsDue to a bleak budget climate and a trend to downsize and
consolidate within the Epartment of Defens®(QD), however the old debate on control

is resurfacing and change appears immiglagnuson, 2013)

It is not difficult to understand when looking at the ArfhyGray Eagle and the
Air Force§ Reaper and Predator, which are all vsirpilar aircraft, why one would
determine that it is likely more efficient and less expensive to let the Air Force do all of
the flying (Magnuson, 2013)Potential redundancy of effort across services has been an

issue for decades.

In the mid to late 1985 there was a congressional effort to address inefficiencies,
waste and duplicative UAS efforts across the individual serniaesn 1986 to 1988, the

House and Senate Armed Services Committees and the Senate Appropriations Committee
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guestioned the efféigeness of each service maintainiiig own UAV program(Blom,

2010) As a resultPOD was required to produce a report outlining its plan to minimize
waste in its serviceBJAV programs.in 1988 DOD published its first annuaiMaster

Plan for UAV Develpment” which represented one of the first policy statements by
DOD regarding unmanned aircraft systef@om, 2010) Additionally, in an effort to
promote interoperability and commonality among unmanned systems, Congress
transferred allfiscal year 1988 LAV funding from each of the services into a Joint
Program Office (JPO) that would centrally manage all research, development and
procurement of UAVs until 199@lom, 2010)

More recently, to address redundancies in service UAS capabilities, the Deputy
Secretary of Defense directed that the Army and Air Force acquire a single air vehicle in
lieu of operating both a Predator and ERMP fleet, making all three of thg ®\MUAS
programs joint systemg¢Kappenman, 2008)The premise for this mandate is that
adoping a more joint approach providesignificant” cost and schedule savings for

DOD % unmanned systems prografbhmng, 2013)

Although this premise is simple enough on the surface, it may not be desirable for
the Army. We previously discussed the Arryperception that it must organically
control its assets in order to adequately support troops on the g@@amdianders on the
ground require redime, dedicated combat information without lengthy procegsesy
UAS is tailored to provide that dedicateattical RSTA, and other battlefield enablers
such as communications relay and MUM teamikgppenman, 2008)/Vhile it is true
that Air Force systems are capable of providing such support, their employment is geared
at the strategic levels and their priea# are therefore not always on the current ground
fight which is the Army§ priority. Troops in contact with the enemy cannot afford to
wait for a UAS request to move through the division staff, the corps staff, addittie
Force Air Component CommandHACQ staff/leadership, and then, if approved, wait
for the asset to travel en route to the ground fof&egppenman, 2008)Competing
service priorities necessitate the Army maintaining its own organic UAS capability to

achieve mission success on theuya.
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2. Army Aviation VersusArmy Intelligence

Another battle for control exists between the Arfnwaviation and intelligence
communitiesControl of electronic surveillance assets and sensors such as 6@ &l
now UAS has gone back and forth between yAawiation and military intelligence units
through many war@lom, 2010)

Capabilities of Army UAS have evolved from a theater intelligence asset to
primarily tactical roles such as surveillance, reconnaissance, attack, targeting,
communications relay,onvoy overwatch, and cooperative target engagement through
manned and unmanned (MUM) teaming. The Army is employing UAS as an extension of
the tactical command&r eyes to find, fix, follow, facilitate, and finish targets. Army
UAS missions are integratadto the maneuver commandimission planning, at the
start, as a combat multiplier in the contemporary operational enviror(ia@ppenman,
2008)

Army commanders need UAS to do more than just support strategic intelligence,
surveillance, and reconnaiss& (ISR), which is a process, not a missidmmy
commanders require UAS that execute tactical reconnaissance, surveillance, and target
acquisition (RSTA) in direct support of their ground maneuver misgi@ppenman,

2008) In this sense, UAS serve adliban aviation and intelligence asset.

But who is responsible for the UASwhat type of mission it flies and the data
which it collects?Is it the aviation community or is it thietelligenceCommunity?It
appears that both branches have responsibility,itbis not clear how each will be
equitably resourced to carry out the responsibilities as budgets and manpower shrink. For
the time being, intelligence and aviation communities have devised ways to resolve
wnership issues through cooperative arrangatae One such arrangement addresses
UAS training.

To address the Arm§ UAS training requirements, the Unmanned Aircraft
Systems Training Battalion (UASTB) was activated on April 19, 2006 during the
transition of authority fotJAS training from the U.S. Any Intelligence Center to the
U.S. Army Aviation Center of Excellence. On June 14, 2011, UASTB was designated
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2nd Battalion, 13th Aviation Regimerffecond Battalion, a tenant organization at Fort
Huachuca,Arizona, operates the largest UAS training cenierthe world, training
approximately 2,000 soldiers, marines and foreign military students annually with over
125,000 square feet of training space, four hangars and three rurRvagsams of
instruction at the Fort Huachucachool houséinclude ShadowJAS Repairer, Hunter
UAS Repairer, UAS Operator Common Core, 1500 UAS Warrant Officer Technician,
and the UAS Unit Commander and Staff OffiGourse(PEO Aviation,n.d).

This cooperative organizational tenant relationship shows the aviation and
IntelligenceCommunity$ willingness to attempt to work together to ensure that, while
one branch of the Army is equipped to fly and maintain the aircraft, they are equally
committed to understanding how their missions impact nkelligenceCommunity and
must ©ntinue to nurture that relationship for Army UAS to function as a cohesive

program.

3. Manned Aircraft SystemsVersusUnmanned Aircraft Systems

Today$ force has a mix of both manned and unmanned aircraft systems. By
combining advanced sensors, tactical RSTMUM teaming of UAS, attack and
reconnaissance helicopters, and air assault aviation assets, the Army has been able to
maximize combat power and employ lethal and nonlethal effects to deny the enemy a
permissive environment to operat®lUM engagements @& been instrumental in
deterring future IED emplacement by providing the insurgency a hostile environment in

which to operat¢Kappenman, 2008)

The teaming of manned platforms with UAS is fast becoming the standard in the
Army rather than the exceptioMUM teaming extends the shoofgreyes on target by
linking UAS sensors to the manned platforfiiappenman, 2008}t is still questionable,
however, how mannednmanned teaming will be applied and what effects it will have

on acquisitiongMagnuson, 2013

There are those who think unmanned systems could completely replace armed
aerial scout (AAS) helicopters, but others believe a soldier in a manned aircraft must
always be in the loofMagnuson, 2013Regardless, evidence shows thiM teaming
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is bendicial and potentially a gamehanging tactic. MUM teaming is a potential eost
saving move as the Army will not need to purchase as many costly armed aerial scout
helicopters(Magnuson, 2013)It is also a lifesaving measure, as it takes a human pilot

outof certain dangerous situations.

Creating a doctrinal template better integrating unmanned aircraft into the Full
Spectrum Combat Aviation Brigade is one method on the table to maximize the potential
of MUM teaming(Gould, 2013)Helicopters are generalthe better choice when troops
are on the ground as human pilots can bring intuition and contextualize action on the
battlefield (Gould, 2013) Visible helicopters deter insurgents from attacking, thereby
building trustwith the local population, and accimng to Gould (2013)Jattack aviation
assets can help establish security for key engagements, and then leave the immediate area

during the actual meeting, thereby avoiding an overbearegence’,

For missions that require stealth and longevity, unmaraieztaft are better
because unmanned aircraft are less detectable, harder to hit with small arms, have better
sensors, loiter longer and more slowly, and darovide a reatime feed to operation
centers at some fraction of the cost (in terms of riskadoandmanpower) of rotary
wing asset$(Gould, 2013) It is still debatablehoweverwhether the use of unmanned
strikes reduces or increases civilian casualties and it is generally believed that using
unmanned assets and helicopters in tandem taceedollateral damage is a preferred
method of operation&ould, 2013)

For manned and unmanned aircraft to operate in harmony better communication
is needed between operators and commanders on the ground as well as integration of air
and ground operatian as operators of both types of aircraft must know whether a ground
commander they are supporting is clearing an area of insurgents or trying to win over the
population(Gould, 2013)

There is also an argument that by increasing the acquisition of UA&s fuight
be diverted from manned aircraft programs and that the technical expertise to build such
manned aircraft will erode due to a concentration solely on unmanned aieeatfter,
2012)
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4, Enlisted Versus Officer UAS Operators

Does the status ofmamed” or unmanned have any bearing on how a UAS
should be flown?Integrating unmanned aircraft into a force structure that has been
dominated by manned aircraft is naturally challenging and poses both control (of aviator
status) and cost issues.

Althoughthe Air Force and the Army operate similar versions of-M@ircratft,
their approaches to manning them are very different. Both services seem effective despite
their dissimilar approaches to personnel management, but is one mee#f@ciste than
the oter(Hasik & Coerr, 2011)

The Air Force organizes all its MOB Predators and M@ Reapers into a single
formation, the 432nd Wing, based at Creech Air Force Base in Nevada. The 432nd is
composed of two groups, one for operations (flying) and anothendortenance. As of
late 2010, the 432nd had approximately 140 Predators and 35 Reapers. This
centralization of assets and personnel matches the s§rfaendational view of the
importance of centralized control of military aviation, a corporate viewaitihg to the
1930s and 1940%1asik & Coerr, 2011)

The Army approaches the organizational question quite differently. The ground
force ethos of the Army has generally valued decentralized exeéwdioth more so in
recent years, as the counterinsurgegxgyerience in Iraq and Afghanistan has thrust more
responsibility upon captains and corporals. Since losing the Predator mission to the Air
Force in the early 1990s, the Army has chafed at its lack of direct control. Thus, the
Army is parceling out its drees as it has long done with its manned helicopter fleet. The
aviation brigade of each division is receiving a single compari2d1Q-1Cs, at a rate

of about three companies standing up annuyilgsik & Coerr, 2011)

Automation has been perhaps the moegtely discussed difference in the Air
Force and Army approaches. While the original {B was not designed for automated

takeoffs and landings, the MQC has been completely autonomous. Full automation of
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these functions would mean that no pilots woukkad to deploy to overseas wars,
allowing for completely centralized management of aircrews stat@dask & Coerr,
2011)

Rank and experience are the next obvious differences in approach. As is widely
known and remarked upon, the Air Fofgedrone pilaé initially came entirely from
officer ranks and from the cockpits of manned aircraft. The A§miylots, however, have
always been enlisted soldiers, and generally without prior flight experience. In the past
decade, however, the Air Force has alteredpisroach as its demand for drone pilots has
increased and availability of commissioned officer pilots has decreased. First, it began
placing pilots straight from undergraduate pilot training (UPT) into Predator squadrons.
Later, it began training a corpd ‘ombat systems officefrCSOs) drone pilots of
officer rank, but with merely civilian instrumented pilot ratings. Despite the se§vice
initial misgivings, the Air Force Research Laborat®rgesearch indicated that CSOs and
UPT graduates havéperformed nearly as well as the much more experienced pilots
currently selected for Predator trainingdasik & Coerr, 2011)

Location is a third and dramatic difference. The Air Force bases its crews
stateside. The Army, however, bases its crews at the aifftetdwhich itsGray Eagles
fly in the war zone. Remote basing of combat troops may induce emotional stress without
physical risk and there is some reason to believe thatidafeee planning, briefing and
debriefing has some value, particularly when tegnwith ground troops and maed
aircraft pilots. t does not appeahoweverthat one manning approach or the other is the
driving difference in cost between the Air Force and the ASnWQ-1 fleets(Hasik &
Coerr, 2011).

The significant difference inosts between the approaches is in staffing. In the
Army, there are either 115 or 128 troops in each company of twelve authorized aircratft,
which means that there are either 9.58 or 10.67 people assigned to each authorized
aircraft. For the Air Force, 1,5a000ps for a wing of 220 authorized aircraft means 6.82
people are assigned per aircrdfitthe Air Force figure is rounded to seven people per

aircraft, and the Arm figure to ten, it shows that the Army is using approximately three
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more people per airaft in its approachrhis policy would cost roughly $300,000 more
annually per air@ft than the Air Force approa¢Hasik & Coerr, 2011)

Considering that the longgrm plan for the Army is to expand its MQinventory
to at least 120 aircraft, the Agmcould save in excess of $36M annually simply by
updating its current staffing approach to model the Air Force approach of more
centralized staffing with fewer, more highly skilled personméis approach is actually
more suited to the Arm$ full reliarce on unrated, enlisted pilatidasik & Coerr, 2011)
A 2011 Congressional Budget Office report on policy options for UAS suggested that the
Army could save $1.3 billion, through the forecast end o8. Unvolvement in
Afghanistan and Iraq, by adopting the@ Force$ approach to remotsplit operations of
MQ-1 Gray Eagles. In this approach, individual division commanders would be given
operational control of the aircraft from a central fleet, but they would be operated from

the US. or other secure (remqgtkcations(Congressional Budget Office, 2011)

In light of the Army$ preference for local control, one option it might consider is
consolidation of UAS units at select locations where they can be managed separately
from manned aircraft unit3.his conslidation would force the Army to review its current
staffing and basing and could not only save the Army money, but could better posture the
Army to transition from a forward deployed status and intoNB& (Hasik & Coerr,

2011)

The FAA and other airspce control authorities are reluctant to allow unmanned
aircraft to fly within their national airspaces without rated pilots in control. Additionally,
the Army will face the problem of where it can fly the UAS. Operating UAS from a
single location in a spsely populated state may be more readily accomplished than

flying from a dozen bases all around theited States

B. RESOURCES

In the first portion of this chapter we examined key areas where culture, values,
opinions, and beliefs shape the way the Armywgieertain stakeholdershese types of
interactions also impact how the Army manages resources to better utilize and support
integration into national airspace, bandwidth and frequency usage and allocation,
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contracted efforts, funding, basing and infrasture, and trainingn this section we will
look at some of the resource issues and the changes that the Army may face in addressing

them.

1. Bandwidth and Frequencies

UAS cannot perform command, control and dissemination of information without
reliable @mmunications.Frequency and bandwidth availability, link security, and
network infrastructure are critical to suppaonissions(Department of Defensen.d.).

There are two primary concerns when looking at bandwidth and frequetaiadability

and secuty. Overcrowding of the bandwidth and frequency spectrum is already a
concern for the Army anBOD at large, but it is of particular concern to the Army UAS
community because of the challenges it faces in ensuring that enough bandwidth is
protected for US expansionJudson 2013)). It is estimated that one Global Hawk
requires five times more bandwidth than the U.S. military used in the 1991 Gulf War
(Uberti, 2012) The Army, one of the major users of bandwidth in Iraq and Afghanistan,
is accustomed to kang what it needs, when it needs it, but this expectation becomes
more unrealistic as time goes drhe demand for bandwidth from both military and
commercial consumers grows at a rate that cannot be met by current military and
commercial satellite capdities, especially as the regions of the world that the military
currently operates in, or is projected to operate in, become more reliant on bandwidth for

day-to-day life.

In addition to a shrinking spectrum due to increased civil use of bandwidth and
spectrum, theDOD has begun to sell frequencies to industry in order to offset budget cuts
and deficits.This practice is of concern to the Army because there appears to be no
evidence thatDOD is preserving enough of its bandwidth to effectively operate its
networkcentric future (Judson 2013). The Army of the future will need greater
amounts of bandwidth for a wide variety of systems, including (ASson2013). As
the Army fields more unmanned systems with more sensors and communications
systems, therwill be increased amounts of data collected and disseminated globally.

have such global reach takes large amounts of bandwidth and frequencies, which is
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costly. A bandwidth spectrum study may be useful to the Army to assess what bandwidth
will be avaikble and how much will be required to support Army UAS in the future.
With this assessment, the Army will be able to better plan for how to obtain the levels of
bandwidth and frequency they require dapport increased operations in a more cost

effective way.

Another concern is the security of the communications links that UAS depend
upon and the safeguarding of data that is collected, stored and disseminated globally.
Many of the commercial satellites that the Army relies on can downlink to ground
stationsthat are in countries outside of where they opefdiess means that there may be
little site and satellite security available and limited defensive measures accessible for
commercial vendors to safeguard the maititary sites and satiles that the Arm relies
upon(Uberti, 2012)

2. Contracted Support for Logistics and Maintenance

In looking at the future of Army UAS from a cost perspective, the Army will have
to assess whether it makes sense to continue using contractor support for its logistics
mattersand maintenance of its UAS fle@ludson 2013). In the first portion of this
chapter we suggested that the Army has developed a culture ofetimace on
contracted support from a narrow pool of contractdlss was not a huge issue for the
Army during a time of extended conflict in Irag and Afghanistan because there was
funding devoted to the war and a deep pool of contractors available, freeing the military
to fight the war.As the wartime environment and its associated funding continue to
shrink, tie Army will have to better manage costsnust examine whether maintenance
and support for UAS should be done through contractor logistics or whether the Army
should develop an organic military capability to perform that type of maintenance
(Judson2013b). If contracted logistics is continued, the Army will need to be vigilant in
promoting competition for this work in order to keep costs lovhether the Army
chooses to continue contracted support or to grow an organic military capability, it must

be bulget conscious.
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3. UAS Funding

We stated earlier in this chapter that controlling costs would be a major goal for
Army UAS. Although future years spending plans allow for flexibility and continued
growth in the UAS Segment, tH@OD $§ total research, procument and sustainment
costs are small compared to the spending projected on manned systesrder to
control UAS costs, the Army intends to stand pat with four basic unmanned aerial vehicle
models (Magnuson, 2013). Aside from completing its fleet of Geay Eagle medium
altitude, longendurance drones, there are no new Army unmanned aircraft under
development (Magnuson, 2013) Most of the Army$ UAS funding will go to
enhancements, refreshes, and upgrades such as expanded fuel capacity, upgraded engines,
weaponization and eboard sensandavoid technology so that the Armyaircraft can

safely fly and train in the national airspace.

Despite the absence of new UAS development efforts, healthy competition should
keep the UAS industr§ appetite whet antthe costs of contracting and procurement low.
All improved payloads, sensors and weaponization will be open for competition, which
should drive down cos{®agnuson, 2013endors who want to compete to place their
products aboard the Arnfylarger UAS a going to have to live within their bounds as
the Army cannot afford to reconfigure aircraft to accommodate new and unique payloads
(Magnuson, 2013)Vendors who want to compete for work associated with the smaller
aircraft will have ample opportunity déisese systems will undergo more frequent refresh
of technology associated with smaller system improvements at a rapidMiegauson,
2013)

4. UAS Training

In order to support the rapid growth in UAS, the Army is challenged to train
sufficient numbers of peonnel to operate and maintain their inventory and to provide
sufficient access to airspace and training rangesadequately train personnel
(Department of Defense [DOD]2012) Integrating unmanned aircraft system
capabilities, regardless of the servaggerating them, into the operations of troops on the
ground, especially ground maneuver forces, is the most critical -detated training
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issue the Pentagon facd® address the training shortfall, the Pentagon has tailored its
upcoming training planct focus on UAS capabilities and operational res(fs2 "
%HWWHU ZUIDLQLQJ

With the three main objectives of commonality, capability and availability, the
training plan recommends expanding joint UAS training and operational standards to
increasethe effectiveness of both collective and joint training, as well as further
developing related operational doctrig'2* % HWWHU Z013) OTRelp@ad dlso
lays out the best way to integrate UAS operations into service specific curBala.
becaus this type of integration will take time, the department will start to work on
dnterim alternative$with the services to train commanders and staff for the employment
of large UAS in support of the combatant commarfdeR?’ % HWWHU Z0W3PLQLQJ

Further complicatingDOD $ ability to address a training plan for an integrated
UAS operational architecture is an increase in UAS training requirements that wi
continue in the near futur@due to expanding inventories and the sustained high demand
for UAS-provided capabilities globallyOne training area that needs more attention is
manned and unmanned teaming for close air support. The training plan recommends
ways to develop joint doctrine to support collective training and operations ifitcea
virtual, constructive and gaming constru¢t®'2' % HWWHU 2003 LQLQJ

UAS training for the Army will be further complicated by the fact that much of
the training up to this point wa%n the job training conducted in forward deployed
areas where there wel@w flight restrictions to limit airspace and the area of operations
did not have to be replicated in any way to make the training experience redlisic.
UAS capabilities and operators returning to the states, training in an operationally
relevant envionment with few restrictions will be a challenge due to the geographical
disbursement of units and training areas that do not have substantial area and terrain to

replicate areas that UAS may need to operate.
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C. LAWS, REGULATIONS AN D POLICIES
1. Acquisition Policy

A method to alleviate inteservice redundancy and waste across UAS programs is
to implement and enforce an open systems approach from the early stages of UAS
development An open systems approach would allow components of the unmanned
aircraft systemto be replaced or refreshed with new, improved components from a
variety of supplier{Government Accountability OfficGAO], 2013) There are many
benefits to Army UAS adhering to the open systems appréémhonly might there be
lower lifecycle costsand faster ability to modify, repair and upgrade the capability, but
the approach would also encourage competition which further drives down@é<ds
2013) While DOD %has cited a preference for acquiring open systems in its policy since
1994 and eachfothe services have since issued open systems polidies,U.S.
Government Accountability Offic65AO) found that:

TheArmy and Air Force have been slow to make their UAS systems open,

particularly from the start of developmert. appears that the Arnfy

overreliance on proprietary components of its systems and support of

original prime contractors has caused it to miss an opportunity to increase
innovative ideas and save mon&AO, 2013

GAO argues that the only way to drive the acquisition commuaigctually use
the open systems approach is through policies and leadé¢@&A({, 2013d). According
to Liang(2013)

Strong leadership is needegb overcome preferences for acquiring

proprietary system%& ZKL @BD $ Better Buying Power initiative

requres programs to outline an approach, the Office ofSberetary of

Defense(OSD) does not have adequate insight of the extent to which an

open systems approach is being used by indalidveapon acquisition
programs

This appears to allow the servicesdontinue develping and acquiring UAS
tailored to their individual service wants, needs, and missions, not taking into
consideration what would be best for the enix@D. Without adequate knowledge of
policy implementation and program office experti$¥QD cannot have reasonable

assurance that an open systems approach is being implemented effectively by the
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servicesUntil it takes action to overcome these challen@3D will likely continue to
invest in costly proprietary systerfisang, 2013)

GAO provided four recommendations for the Secretary of Defense (SECDEF) to
administer as directives to improiOD § implementation of an open systems approach
for UAS and other weapon acquisition programs, as well as its visibility of open systems
implementatiorand program office expertig&AO, 2013) The first of these was that the
SECDEF direct the secretaries of the Air Force and Army to implement their open
systems policies by including an open systems approach in their acquisition strategies
(GAO, 2013) The second recommendation was that the SECDEF direct the Under
Secretary of Defense for Acquisition, Technology and Logistics (B3RL) ) to define
appropriate metrics to track prograffimplementation of an open systems approach
(GAO, 2013) The third recommendation was that the SECDEF direct the secretaries of
the Air Force, Army, and Navy to require Air Force, Army, and Navy acquisition
programs to include open systems metrics developed by thg AJ®D) in their
systems engineering plans, track progressmeeting these metrics, and report their
progress to the USBT&L ) at key acquisition milestong§&GAO, 2013) The fourth
recommendation was that the SECDEF direct the Secretaries of the Air Force, Army, and
Navy to assess their servitmvel and program fbice capabilities relating to an open
systems approach and work with the Deputy Assistant Secretary of Defense for Systems
Engineering to develop shetdrm and longerm strategies to address any capability gaps
identified (GAO, 2013)

2. UAS Integration into the National Airspace System

Operating Army UAS in théNational Airspace SystemNAS) was not a major
concern for the Army until recent yeals.the past, training areas were sufficient for the
relatively low number of UAS available and more operaldesting and training could
be conducted in theaters of operations where airspace was easily accessible and not as
congestedAn increase in demand has resulted in a large number of UAS capable of a
wide range of mission®OD, 2012) This larger numbeof fielded systems also means a

stronger demand for access within the NAS to test new systems, train operators, and
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conduct CONUShased missionDOD, 2012) Now that UASare returning to the U.S.,
more coordination and deconfliction will be needed betwtde Army and the Federal
Aviation Administration (FAA) which could significantly impact the Arryability to

meet its requirements.

In 2012, the 11th Congress passed House Resolution 658, FAA Modernization
and Reform Act of 2012Under Section 332 othe bill, Congress addressed the
integration ofunmanned aircraft systems into the national airspacersyBiM UAS is
leading the Army§ effort to fly UAS in civil airspace by developing a grotrabed,
senseandavoid system that will allow UAS to fly &y within the NAS. Last year, the
Army demonstrated, for the Federal Aviation Administration, a system using ground
radar that characterized the airspace and provided situational awareness of commercial
aircraft coming into the area of operations for YA&Babling the UAS to land safely

while the commercial aircraft passed through.

D. FUTURE ENHANCEMENTS AND IMPROVEMENTS TO UAS

While the Army has no plans to buy new types of unmanned aircraft systems in
the near future, it continues to look at improving #ffectiveness and efficiency of its
unmanned aircraft systems by looking at commonality, interoperability and modularity as
Xhree key things to focus orfJudson, 2018. At the same time, the Army will closely
scan the industrial sectors for such tedbgiwal advances as improved sensors,

informationprocessing capabilities, and paylogd$ U P\ : R U NDTRJ -~

The Army is looking at improvements to the Gray Eafledson, 201%.
According to the PM UAS, Colonel Timothy Baxter,

The Army is very integsted in expeditionary right now, so we are taking a

hard look at our footprint and signature on the Gray Eagle program to

identify those things we can do within the existing program of record to

assist both our general purpose forces and our [speciatmpes] forces
in reducing footprint and signaturdudson, 20138

One example is aYoll-onrroll-off © capability allowing the Gray Eagle to be
deployed on short notice with a goal of trying to get the minimum amount of ground
control equipment and grouncbntrol stations and aircraft deployed very quickly to
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provide initial capability in advance of placing other equipment in theater. One proposed
concept is a smaller control system, such as a portable or mobile ground control station or

a mobile ground cdrol station(Judson, 2013).

Additionally, now that the Gray Eagle is being fielded to aerial exploitation
battalions, giving the aircraft a Kaand satellite link would open up thewelope for
additional payloadsGray Eagle is equipped with a standaiectreoptical/infrared
camera and synthetic aperture radar, but there is a plan to provide a tactical signals
intelligence payload to the aircraft in the future, accordin@€atonel Baxter (Judson,
2013).

To support additional payloads, the Army watdsembrace more of a universal
interface that would allow the systeé§noperators to plugndplay capabilities dvery
quickly " and meet the needs of the aerial exploitation battalions. A rfamebased
universal interfacewould significantly reduce theost associated with incorporating on
our systems, and would streamline airworthiness certificationsldDel Baxter noted
(Judson, 2013.

Colonel Baxter further told reporters on 4 February 2013 that efforts to revisit the
service$ unmanned platforms wtd almost certainly includéa return to mobilaype
operations as opposed to operating UAS mainly from large forward operating bases
(FOBs) (Wasserbly, 2013)He says, Ve Yfe been kind of FORentric in Iraq and
Afghanistan over the past 10 years orsmyeally instilling an expeditionary or mobile
operations minget with our UAS is going to be our focus as we develop our strategic
plans for the future and our fiyeear plan for product improvements across the board
(Wasserbly, 2013)Accordingly, the UAS project officehas been aggressively pushing
unmanned aircraft system stakeholders to really do a critical review of our UAS base

philosophies within the Army(Wasserbly, 2013)

E. SUMMARY

Not all Army UAS stakeholders will necessarily share theesaomcerns or have
unified opinions orpriorities. Depending on the topic in which they havestake,
stakeholders can serve to help or hinder Army UAS.
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In the first section of this chaptewe identified four relationships where
organizational beliefand cultures shape the way the Army executes its UAS programs.
The application of UAS capabilities poses issues such assiteice disputes over their
control, debates over how to organize and integrate them, and how to process and
disseminate collectedntelligence data(Blom, 2010) A sometimes adversarial
stakeholder relationship exists between the Army and the Air Force with regard to
mission control and funding to support those missiasther, there is an internal Army
struggle between the aviati and intelligence communities due to a perception that
aviators fly and intelligence analysts produce intelligenegditionally, manned and
unmanned aircraft both play an important role in military operations. Sometimes they
operate separately and somets side by side and there are advantages to operating in
both waysFinally, whether the aircraft is piloted by an enlisted soldier or an officer has

impacts on manning, cost and potentially to future integration into the NAS.

In the second section dfis chapterwe identified several resource management
factors that stakeholders consider in their relationship to Army UA8se factors may
impact how the Army manages resources to better utilize and support integration into
national airspace, bandwidénd frequency usage, security and allocation, contracted
efforts, funding, basing and infrastructure, and trainifigst, we concluded that the
Army lacks the ability to adequately forecast bandwidth, frequency, and data security
requirements for the fute without conducting an assessment of what currently exists as
opposed to what will be required for future UAS grovgbrthemore we concluded that
the Army must better manage costs and to do so will require an examination as to
whether maintenance arsdipport should be done through contractor logistics or with
organic military capabilityWe also concluded that to cut costs, the Army will need focus
more on efficiencies outside of new capability development and rely more on
enhancements, modificatioremd innovation to meet mission requiremeAgditionally,
the Army can apply staffing and basing lessons learned from the Air Force to save
resources (funding, personnel, infrastructure, training,.dtmgally, we concluded that

because the Army valuekecentralized operations down to the individual unit and lower
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levels of organization, it will be difficult to for them to change their way of thinking to a
more strategic level which will impact its ability to train its UAS units.

The third section of # chapter dealt with two policies and laws that have
significant impacts on Army UASThe first is acquisition policy dealing with the open
systems approach to alleviate ing&rvice redundancy and wastdwough this approach
will have benefits for the Any in the longterm, none of its UAS programs were
developed from the start according to its methodology and thus they are overly reliant on
proprietary and often more costly systefibe second is the FAA Modernization and
Reform Act of 2012which addresed the integration of UAS into the NA®Bhere is a
stronger demand now than ever for the Army to be able to test, train and operate in the
NAS. If the Army does not have the ability to coordinate, deconflict and maneuver in the

NAS, it could significantlyimpact its ability to meet mission requirements.

The final section of the chapter looks at a few of the innovative future
enhancements and improvements that the Army and industry partners can cooperatively
invest in during these lean fiscal years to mo¥s forward. The Army will closely scan
the industrial sectors for such technological advances as improved sensors, infermation
processing capabilities, knowledge management technologies, and advanced payloads for

expanding mission sets.

In the next two capterswe will examine two major factors that were introduced

in this chapte? UAS Funding and Integration of UAS into thationalairspacesystem
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IV. FUNDING FOR U.S. ARMY UAS PROGRAMS

The Army has been incredibly successful in introducing Unmanned
Aircraft Systems (UAS) from corps level to platooAlthough still
relatively new to combined arms operations, UAS are revolutionizing how
the Army fights. In 2003, the Army deployed 13 aircraft for Operation
Iragi FreedomSome 10 years later, about 1,200 unneghmedium and
large aircraft are in the fiel&pigelmire & Baxter, 201,3. 55

A. U.S. ARMY UNMANNED AIRCRA FT SYSTEM INVENTORY FY12+
FY17

In the 2012Report to Congress on Future Unmanned Aircraft Systems Training,
Operations, and Sustainabilitghe DOD outlined the UAS inventory levels of all the
services. This projection detailed the current budgeted inventory including the four UAS
platforms operated by the ArnfipOD, 2012).

The RQ11B Raven is dattalion leveland below tactical UAS that provides a
smal unit the organic capability to perform beyond visual line of sight (BLOS)
reconnaissance, surveillance and target acquisifiaole 7outlines current and projected

inventory levels.

System Designator FY11| FY12 | FY13 | FY14 | FY15 | FY16 | FY17

RQ-11B Raven 5394 | 6294 | 6528 | 6717 | 6921 | 7074 | 7074

Table 7. RQ-11B Raven inventory leve(érom DOD, 2012)

The RQ7B Shadow is drigade leveasset that providerigade commanders
with tactical level reconnaissance, surveillance target acquisition and battle damage

assessmentable 8outlines current and projected inventory levels.

System Designator FY11| FY12 | FY13 | FY14 | FY15 | FY16 | FY17

RQ-7B Shadow 408 | 408 |408 408 | 408 408 408

Table 8. RQ-7B Shadow inventory leve($rom DOD, 2012)
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The MQ5B, Hunter, $ a corps levelasset that provideseconnaissance,
surveillance target acquisition and battle damage assesdtnsreing replaced by the
MQ-1C, Gray EagleAs of October 2012, there were 45 MEB Hunters in servicelhe
complete phase out is anticipated to be some time in ZDdlde 9 outlines current

inventory levels.

System Designator FY11| FY12 | FY13 | FY14 | FY15 | FY16 | FY17

MQ-5B Hunter 45 45 45 45 0 0 0

Table 9. MQ-5B Hunter inventory leveldfrom DOD, 2012)

The MQ1C, Gray Eagle,js a division levelasset that provides dedicated,
missionrrconfigured UAV support to the division fires and battlefield surveillance
brigades, brigade combat teams, combat aviation brigades, and other Army and joint
force units based upon division comman$igoriorities. Table 10outlines current and

projected inventy levels.

System Designator FY11| FY12 | FY13 | FY14 | FY15 | FY16 | FY17

MQ-1Csray Eagle 19 45 74 110 | 138 152 152

Table 10. MQ-1C Gray Eagle inventory levetffrom DOD, 2012)

The Army$ concept of deploymeribcused on equippingalttalion and brigade
level assts with ta&tical UAS platforms first while identifying larger platforms suitable
for corps and division levesupport.The Army selected the RQ1LB, Raven, and R@B,
Shadow, asits tactical (operations out to 25 kilometers) and medium range UAS
(operations out to 25 kilometers) and began equippibattalions and brigad. While
this was going on a selection process was initiated to identify the Ext&zaepe Multi
Purpose (ERMP) unmanned aerial vehicle as a replacement for tHeB\VIQunter.The
Army selected a devative of the US. Air Force Predator, tnaMQ-C1 Gray Eagle.
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B. U.S. ARMY UAS RESEARCH AND DEVELOPMENT EFFORT S

The US. Army has invested in the development of current UAS platforms over

the last six years with significant funding outlays between FY20@¥ Y2010 and
again in FY2012Table 11 shows Army funding levels from FY 2007 to FY 2014.

FYO7

FY08

FY09

FY10

FY11

FY12

FY13

FY14

$154,937

$101,947

$104,276

$173,521

$53,641

$148,588

$204,578

$86,408

Table 11. Army UAS investment fundingn $K) (after Congres®mnal RecordiHouse.
Division C, 20(B; Congressional Recorfiouse 2009 H.R. Rep. No. 109
676, 2006 H.R. Rep. No. 11234, 2007 H.R. Rep. No 11331, 2011
H.R. Rep. No. 11205, 2012H.R. Rep. No. 1136, 2013 S. Rep. No.
111-295, 2010

1. FY 2007#Y 2008

The US. Army $ budget submission for operational systems development of
tactical unmanned aerial gms for FY0O7 was $154,937,000.R. Rep. No. 109676,
2006). Budget submissions specifically called out research and develogareiAS
weaponizationpayload development and miniaturization of seng8rsRep.No. 109
292, 2006)Specifics from thé&Y07Senataeport include:

X Warrior Unmanned Aerial Vehicle [UAV] Program

The budget request includié46,030,000 to procure and install weapons
on unmannederial vehicles. The fundingasincluded in two separate
budget lines,Tactical Unmanned Aerial Systerand 3Veaponization of
Unmanned Aerial SystemsThe Army has increased the scope of the
Warrior UAV program, including performance enhancements toced
attrition and increase safe{ys. RepNo. 109292, 2006)

X UnmannedPayload Concepts

The budget request included $38.4 million in PE 62120A, for seasors
electronic survivability. Asymmetric threats and unpredictable battlefields
increase the imptance of flexible response and logistics options. The
committee recommered an increase of $1.5 million in PE 62120A for
acceleration of concept demonstration on a reroptrated, lightethan

air unmanned vehicle with scalable payload capabilifgRep.No. 109

292, 2006)
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X Miniaturized Sensors for Small and Tactical UAVsS

The budget request included $23.9 million in PE 62709A for night vision
technology, but included no funds for miniaturized sensors for small and
tactical unmanned aerial systems (Ug)V The committee natethat
among the major requirements for UAMsgre miniaturized and wide
bandwidth visible, infrared and radar imaging sensors. Emphatisclea

on the larger UAVs and sensor developmerd laggedbehind vehicle
development, which rnesened significant power, weight, and cooling
challenges in adapting sensors for use in small and tactical UAVs.
Therefore, the committee recommeddan additional $6.0 million for
miniaturized sensor development for small and tactical UASs Rep.

No. 109292, 2006)

X Unmanned Tactical Combat Vehicles

The budget request included $64.7 million in PE 63003A, for aviation
advanced technology, but included no funding for a tactical unmanned
combat aerial vehicle (UCAV) designed specifically for flexiblanieh

and rapid responseBelieving that the development of a survivable
turbineelectric hybrid, vertical takeoff and landing tactical class UCAV
would introduce a seilfontained, rapid response, precision strike
capability for use by the tactical comnam the committee recommends

an increase of $14.0 million in PE 63003A for design and fabrication of
the first Excalibur tactical UCAV syster(5. RepNo. 109292, 2006)

X UAV Anti -icing Technology

The budget request included $10.9 million in PE 64258, target
systems development. The Department of Defense consistently lists all
weather capability as a priority for operation of unmanned systems. The
committee recommends an increase of $2.0 million in PE 64258A for
icing and wind tunnel testing of thprototype electreexpulsive ice
protection systen(S. Rep. N0109-292, 2006)

While efforts described in FY 2007 continued, the amount of funding the Army
would see for FY 2008 was les3.KH $ U Rvé&stmentfor FY08 was $01,947,00
(H.R. Rep.No. 110-434, 2007). The overall decrease was due primarily to a decrease in
research and development funding for the Class IV Future Combat Systems (FCS) UAS
capability (H.R. Rep. No.110-146, 2007).Aware that there were duplicative ongoing
UAS development effost within the services, the Aed Services Committee inserted
languagein the FY2008 National Defense Authorization Act to ensure that funding
allocated for investment in UAS capabilities was not used to develop redundant

capabilities.
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2. FY 2009+Y 2010

Funding levels for FY2009 stayed roughly the same as the previous FY at
$104,276,000Gongressional Recorflouse. Division C2009. In FY 2009, the House
Armed Services Committe@HASC) addressed ISR issues affecting UA%ie HASC
directed the Undersecretary Defense for Acquisition, Technology and Logistics to
submit a report back to CongressMgrch 15, 201®n an acquisition strategy for UAS
based signals intelligence capabilities across the military services. Commonality within
payloads for different UAPlatforms particularly in the area of intelligence, surveillance
and reconnaissancevas a key consideration by tlvemmittee.Specially, theHASC
focused on commonality across UAS capabilities in the area of ground stations for the
control of UAS(H.R. Rep.No. 110652, 2008)

House Report 12652, Section 143 outlinkthe requirement focommon ground
stationsandpayloadsfor mannedandunmanned aerial véties Specifically, the section
required the SECDEFto establish a policy and acquisition strgtegr manned and
unmanned vehicle intelligence, surveillance, and reconnaissance payloads and ground
stations to achieve integrated research, development, test and evaluation, and
procurement commonalifH.R. Rep.No. 110652, 2008)

Payloads included whiin the policy and acquisition strategy, by vehicle class,
were signals intelligence; electraptical; synthetic aperture radar; ground moving target
indicator; conventional explosive detection; foliage penetrating radar; laser designator;
chemical, biabgical, radiological, nuclear, explosive detection; and national airspace
operations avionics and sens(isR. Rep.No. 110-652, 2008)

Section 143also sought commonality of ground systems by vehicle class;
common management of vehicle and payloadspumn station interoperability
standardization; open source software code; acquisition of technical data rights in
accordance withSection 2320 ofTitle 10, United States Code; and acquisition of
vehicles, payloads, and ground stations through competitoeipmen{H.R. Rep.No.
110652, 2008)
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House Report 11652 alsocodified the classes of UAVs as a frame of reference
across theéDOD and provided structure to the various acquisiwmtivities associated
with UAS. Classes of vehicles were definedldsR. Rep.No. 110-652, 2008)

X Tier 1l class: vehicles s as Silver Fox and Scan Eagle

X Tactial class: vehicles such as RQ

X Medium altitude class: vehicles such as MQMQHAC, MQ®H, MQ 8,
MQ 9, and Warrior Alpha

X High dtitude class: vehicles such as B RQ#N, unmanned airship
systems, Constant Hawk, Angel Fire, Special Project Aircraft, Aerial
Common Sensor, EB, Scathe ViewCompass Call, and Rivet Joint

To support thecontinuation of UAS research and developmesfforts and
activitiesongoing the fading levelfor FY 2010was increased to $173,521,00ouse
Congressional Record, 2009

3. FY 2011 and Beyond

The sense in Congress of the importance of UAS research in the Army continued
in the FY 2011 budget submission as the Senate Armed Services Taa(®ASC)
increased thé&rmy R&D funding line for UAS(S. RepNo. 111-201, 2010)

In Senate Report 11201 (2010) a need for increased funding was called out for
unmanned aerial systems research and developieatbudget request included $43.5
million in PE 62211A towards applied research of aviation technologies, both manned
and umannedS. Rep. No111-201, 2010)

At that time, UAS hadeen dramatically increased utilization during operations,
but therewere shortfalls in higher performing propid® systems and integration issues
that remaiedto be addressed. In support of these efforts, the committee recoeunend
an increase of $2.0 million in PE 62211A for unmanned aerial system integration. In
addition, the committee recommesttlan increase o$8.5 million in PE 63003A for
improved UAS engine development, rotorcraft corrosion reduction efforts, and improving
capabilities to more rapidly insert new aviation technologies, including enhanced systems
to detect hostile firéS. Rep. No. 11201, 20D).
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The FY20132014 budget submission reviewed by Congress (House Armed
Services Committee Report) reflected the interest and potential advantages of using open
systems architecture for UAS contr@pecifically, Congress encouraged heD to
require all titure UAS ground stations to comply with open architecture standards
developed by the UAS Common Segment (UCS) Working G(bLUR. Rep. No.113
102, 2013)

The Congressional Research Report on U.S. Unmanned Aerial Systems described
Congressional actionsgarding UAS development within tHeOD. It concluded that,
3At times, Congress has encouraged the development of such systems; in other instances,
it has attempted to rein in or better organize the Department of Defense ‘dfBmtter,
2012)

This is ewdent in the legislative language in terms of commonality of ground
stations and the use of open source softwdiee path taken by th&®OD, and
particularly the Army, to develop and field UAS capabilities was undertaken in less than
optimal circumstanced.he development of platforms and refinement of doctrine, tactics,
techniques, and procedures (TTPs) took place during two major military adtiocis.of
the work was accomplished during real world operatiéailitionally, the realignment
of the Future ©mbat SystemdProgram presented challenges in terms of program
continuity. Finally, fiscal realignments to pay foverseasontingencyoperationsdrove

development efforts and delivery schedules.

U.S. ARMY UAS PROCUREMENT

Prior to FY2010, the & Army did not have a procurement line item for
unmanned aerial systemBhe Future Combat SystenProgam included procurement
funding for Army UAS platforms. The cancellation of the FCS program resulted in a
transfer of UAS investment and procurement fundingAtony aviation program
elementsTable 12 details the procurement funding lines for the&SUArmy unmanned

aerial systemsince FY 2010.
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Year FY10 FY11 FY12 FY13 FY14

Amount($K) | $266,372 $454,462 $76,239 $543,886 $447,406

Table 12. Army UAS Procurement Fundin@fter [Congressional Recottiouse
December 16, 2009[S. Rep. No. 11295, 2010, [H.R. Rep. No 11331,
2011], [H.R. Rep. No. 11705, 2012, and [Congressional Reco#douse
January 15, 2014])

The procurement figures account for currently deployeehyAUAS platforms.
The Army is in the process of replacing the MQHunter, at the division level, with the
MQ-1, Gray Eagle.The initial procurement of the MQ, scheduled to start in FY2012,
was delayed as the procurement funding for the program wasdetnaad to the Overseas
Contingency FundThe majority of procurement funding identified for FY2013 and
FY2014 is dedicated to MQ procurement.

FUTURE INVESTMENT AN D PROCUREMENT

The U.S. ArmyUnmanned Aircraft SysteRoad Map 201@035 provides a
detailad plan for future investment, outlining nearm, midterm, and longerm
objectiveqU.S. ArmyUAS Roadmapn.d):

X In the near term, (now to 2015) identified areas for improvement include
increasing platform endurance, allowing greater loiter time R |
missions, antjam data links, and precision munitions.

X In the midterm (20162025), the focus will be on fully integrating UAS
assets into Army operationshis will include a family of UAS that can
be tailored to specific missions, standard intes$aacross multiple
platforms, and staradized ground control stgsns.

X In the 20262035 timeframe, the Army envisions common manned and
unmanned systems. The overall objective of the Army UAS program is to
increase the number of tasks that can be accehgaliby UAS platforms.
These tasks include surveillance, armed reconnaissance, attack,
sustainment/cargo and medical evacuation. Each of these broad areas
includes science and technology objectives designed to produce
operational solutions and will requireesearch and development
investment.
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Several significant UAS material development concepts that should be applied to
future science and technology effarislude(Spigelmire & Baxter, 2013)

X Controlling requirements so that airframe costs do not grawmatiritable

levels.

X Multiple payloads on a single airfrarAdalancing the cost and
significance of loss.

X Improving the ability to easily reconstitute damaged units through the
development of multiclass universal products, universal operators and
maintaines.

E. SUMMARY

Over the past decade, the Army has succeeded in building a robust UAS program.
They have identified four tiers of UAS capabilities and have established funding lines for
research, development, test and evaluation, as well as, procur&imeatoption of the
MQ-1, Gray Eagle as the ERMP platform, taking advantage of developmental efforts by
the Air Force, significantly reduced the risk that would have been incurred had the Army
chosen to develop an ERMP capabil#ylditionally, the proliferaton of UAS across the
Army during contingency operations, while not ideal from a program mafager
perspective, provided an excellet¢stbed” for the development of operational concepts
and tactics, techniques and proceddra# critically important to lhe successful fielding

of any combat capability.
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V. UAS AND THE NATIONAL AIRSPACE SYSTEM

In order for us to get to where the UAS can become a viable, accepted part
of the national airspace system, we have to make surseths¢and-avoid

is more than a givehit must be a guarante®Vithout a pilot who can

look and scarto the left and the right just the way you and | do when

we fe backing out of a parking spaéehere$ a perceived level of risk

that theAmerican public isffready for 3)$$ 'UR @B0Q ~

A. THE NATIONAL AIRSPAC E SYSTEM

The National Airspace SystefiNAS) of the United States is one of the most
complex aviation systems in the worldl.consists of thousands of people, procedures,
pieces of equipment and fat#s designed to enable safe and expeditious travel in the
United States and over large portions of the w§rtiteansln the United States, airspace
is designated by class or layer, from A tq&r Safety Institute, 2014). These classes
can for mostpart, be visualized as layers within the atmosphere that require varying
levels of flight control either bg pilot or air traffic controlgeeFigure T7).

Figure 17. Airspace at a glancérOm Air Safety Institute, 2011)
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B. NATIONAL AERONAUTICS AND SPACE ADMINISTRAT ION: UAS?2
NAS TECHNICAL INTEGR ATION LEAD

Within the Federal Aviation Administration Modernization and Reform Act of

2012 was direction to the FAA to provide a plan to integrate UAS into the NAS.
Specifically, the plan woul(H.R. Rep. No112-381, 2012)

X

Define the acceptable standards for operation and certification of civil
UAS

Ensure that any civil UAS includes a sense and avoid capability

Establish standards and requirements for the operation and pilot of civil
unmanned aircraft systems, including stmad and requirements for
registration and licensing

Address the best methods for enhancing technologies and subsystems
necessary to achieve safe and routine operation of civil UAS in the NAS

Provide for a phased in approach to the integration of civil WAgSe
NAS and a timeline for the phased approach

Create an airspace designation for cooperative manned and unmanned
flight operations in the NAS

Establish a process for certification, flight standards, and air traffic
requirements for civil UAS at tesamges

In addition to the procedural requirements for integration of civil UAS into the

NAS (certification, air traffic control procedures, etc.), Congress recognized the technical

challenges associated with the integration task and directed the NatiosoabAcs and
SpaceAdministration(NASA) to lead the effort.

NASA identified three technical challenges that would have to be addressed to
allow UAS integration into th&lAS (McBride, 2013)

X

Lack of validated technologies and procedures for UAS to remai
appropriate distances from other aircraft for safe and routine operation in
the NAS and with the Next Generation Air Transportation System
(NEXTGEN) Air Traffic Services

Lack of validated, minimum system and operational performance
standards for UAS, arallack of certification requirements and procedures
for UAS

Lack of a relevant test environment for validating concepts and
technologies for UAS
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NASA identified five subprojects to address these technical challenfjes first
subproject addressesepaation assuranésenseandavoid (SAA) integration. Currently
an air traffic controller talks directly to a pilot in the airspace providing separation
jnstructions’ in the event aircraft move to within a certain distance of each dthés.
interchange, wén transferred to a UAS construct, requires the air traffic controller to talk
to a UAS operator and provide separati@mstructions” The main body of work in the
subproject will be to establish a concept of operations, algorithms, tanotics
techniges and procedure{TPPs).This will include decision support tools to assist in
situational awareness for UAS controllers, air traffic controllers accepting
recommendations from UAS operators for separation maneuvers and air traffic
controllers delegatin@uthority for separation to UAS operatqfidASAV 8%$6 1$6

access project, n.d.)

These TTPs and concept of operation (CONOPS) issues have been addressed by
the US. Army, and other services, in the use of small UAS during contingency
operations and in fid experimentsOne of the first efforts in this area was an Air Force
Battlelab experiment conducted in 1998 at Kunsan Air Base, Kdiea.experiment,
called the Force Protection Airborne Surveillance System (FPASS), was a concept
demonstration to opemta UAS in the same airspace as military aircraft in close
proximity to airfield operations.Since the mission of the UAS was perimeter
surveillance, the goal was to fly missions 24 hours a day and to increase the number of
UAS and frequency of flights dung alerts and heightened force protection and security
posturesProcedures were developed for separation maneuver instructions between the
base air traffic control and the UAS operatdrkis was successfully demonstrated and
the concept was subsequerdgiyployed in support of contingency operationgraq and

Afghanistan(Perrien, n.d.)

One of the challenges associated with SAA stems from the requirement that a
pilot 3See and avoidother aircraft.Consequently, SAA systems will provide operators
with some level of surveillance information about aircraft operating near a UR&.
concern is that UAS operators will act on the information, with or without air traffic

controller coordinationThis has been observed with the Traffic Alert and Collision
87



Avoidance System (TCASU.S. Department of Transportatio011) NASA plans to
assess SAA concepts through fast time and human in the loop simulation experiments.
These simulations will be validated during flight testin@015 and 2016 1$6$YV 8%$6

NAS acess project, n.d.)

The SAA requirement twperate in the NAS will likely have the most impact on
military UAS operations in the United Stat&¥ith increased numbers of Army UAS
systems, and the withdrawal of forces from Irag and Afghanistan, therbendllstrong
demand to conduct training and test new capabilitielsinvihe NAS On 23 April 2013,
Colonel (COL) Patrick Tierney, Director, Army Aviation, -G/5/7, United States Army
spoke before the House Armefervices CommitteeTactical Air and Land Faes
Subcommittegon the current and future roles for UAS in the Arimyhis statement to
the committee, ©L Tierney stated,3After 11 years of war (UAS) have proven so
valuable that they have been woven into the very fabric of both Army Aviation and
Maneuver Units (2013) The Army has a particularly difficult challenge due to the
deployment concept for UAS; the Army has more than 1800 UAS embedded in
maneuver unit€Essentially, the Army will have UAS capabilities deployed at every army
installation inthe United StatesThe Air Force and Navy, in many cases, positioned their
UAS capabilities in proximity torestricted, warning, and prohibited ase (military
bombing ranges, etc.Jhe Army will be faced with working National Airspace System

acces®n amuch larger scalthan the Air Force or Navy.

In the U.S. ArmyUnmanned Aircraft SysteniBoadmap 201@035 the Army
identified goals and objectives to support the Army vision for the development of a
family of UAS. These goals and objectives will serve the Army$§ science and
technology focus areas over the next 21 ydamal 5 aligns with the NASA SAAub
project? Goal 5 focuses on the development and practice of TTP that enable safe and
effective operations between manned systems and UA&SArmy obgctives under this
goal directly address NASS science and technology capability gap and aligih w
NASA $ efforts in this area. Objectivelsfocuses on developing, adopting and enforcing
government, internationalnd commercial standards for UA&esign, manufacturing,
testing, and safe operations of UASbjective 52 cites @velopng and fieldng UAS
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that can Sens€ and autonomously avoid other objects to provide a level of safety
equivalent to comparable manned systéthS. ArmyUAS Roadmapn.d).

The alignment of NASA efforts in these areas witt5.UArmy science and
technology projects will be critical as both activities move forward with development.
The U.S. Army Unmanned Aircraft Systems Roadmap ZI3b addresses nederm
goals (201G2015), nd-term goals (2018&025) and faterm goals (202&035). The
Army has identified as a faerm goal, Fully compliant SAA capabilities and seamless
national airspace integratiofu.S. Army UAS Roadmap, n).If NASA executesits
program in accordance thi the FAA Modernization and Reform Act requiremerits
will have a SAA solution by the end of 201lhe implementation of the SAA solution
will be critical to support Army UAS training requirements, particularly at the brigade
and below level for ikgarison training.Based on the exterib which the Army has
integrated UAS intooperations, NASA could gain a wealth of information BhPs
regarding UAS operations in congested airspace to support the SAA research.

NASA $ second subroject addresseshuman systems integration (HSI),
specifically in the area @jroundcontrol station (GCS) operationdNASA is developing a
research test bed and database to provide data and proof of concept for GCS operations.
The focus of the test bed will be to address the dA&acteristics that differentiate UAS
from manned aircraft and how to display airspace information without increasing
workload.The goal of this suiproject is to identify and codify human factors guidelines
for GCS operations in the NAS.

The U.S. ArmyUnmanned Aircraft Systems Roadmap 22035 lays out a
timeline to begin looking at development ofimiversal ground control statiqUGCS) in
the midterm implementation plan (FY2036Y2025).The S&T focus during this period
will be on increased commoiritglin airframes, control stations, payloads, power sources,
and cogitive aiding softwareThe UGCSis described as the backbone of an integrated
network permitting multiple UAS operating across the area of operatdmte NASA §
HSI goals are describeat a high levelthey fall largely in line with théJ.S. Army
Unmanned Aircraft Systems Roadm2@l0£2035 objectives. It is doubtful the S&T

goals described in thdocumentwould be realizedvithout addressing the NASA HSI
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subproject goals as welllhis area provides an excellent opportunity for the Army and
NASA to collaborate in a development effoNASA $ timeline notionally ends in
FY2017; theU.S. Army Unmanned Aircraft Systems Roadmap begins to
address the UGC&evelopment and integratiom FY2018.The early involvement by the

Army in the NASA HSI sukproject could potentially shorten the ArrBydevelopment
schedule and allow scarce research and development funding to be applied to other Army

UAS requirements

The third NASA subproject aldresses communicationslASA is developing
data and rationale to obtain frequency spectrum allocations to enable the safe and
efficient operation of UAS in the NAShere is currently no spectrum allocated for civil
UAS. This subproject included the del@ment of candidate UAS command and hon
payload control (CNPC) system/sapstem test equipmenthis will result in a CNPC
security recommendation for public and civil UAS operations in the NAS6$TV 83%6
NAS access project, n.d.)

Goal 4 under théJ.S. Army Unmanned Aircraft Systems Roadmap 22085
addresses interoperability and communicatigig., the achievement ofjreater
interoperability among system controls, communications, data products, data links, and
payload/mission equipment packages axS) Objective 4.1 identifiesiélding common
secure communications systems for control and sensor data distribution in Béyend
Of-Sight (BLOS) and Lin€f-Sight (LOS) missionsThis includes the capabilityo
prevent interception, interference, jamguiand hijacking.Objective 4.2 mphasize
common payload interface standards across UAS to promote greater mission versatility
(U.S. ArmyUAS Roadmap, n.g.

DOD currently uses dedicated communications networks (spectrum) for UAS
command and controhowewver, NASA$ description of safe and efficient operation of
UAS in the NAS must include a communication protocol that aligns with Objective 4.1.
Prevention of signal interception for the purpose of hijacking, interference and jamming
will certainly be a conern in the control and operation of civil UAS and an area where
the Army brings technical expertise and practical experience to the problem.

Additionally, Objective 4.2 aligns with NAS& goals of developing CNPC system/sub
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system test equipmenithis devéopment effort may represent an area in which the Army
can capitalize on investments atiet development efforts of NASAU.S. Army UAS

Roadmap, n.Jl.

The fourthNASA subproject addresses certificatiddASA is developing a UAS
airworthiness classificain scheme to include an approach to determining airworthiness
requirements applicable to all UAS digital avioni&andards are the true enabler of
interoperability.While this subproject may be quite lengthy, due to the lack of specific
data (incidentaccident and reliability), NASA will investigate available hazard and risk
related dataThis will support development of type design criteria and best development
practices for standard airworthiness certification purposes

Under Goal 5 of th&).S. Army Wimanned Aircraft Systems Roadmap 2035
which addresses safe and efficient operations between manned systems and UAS,
Objective 5.1 specifically address the adoption of standards teomote the
development, adoption, and enforcement of governmetet;nigtional, and commercial
standards for the design, manufacturing, testing, and safe operations gULBAZrmy
UAS Roadmap, n.Jl.

Goal 8 of theU.S. Army Unmanned Aircraft Systems Roadmap Z3b
addresses the Arnfyfocus on enhancing the curréogistical support process for UAS.
Specifically, Objective 8.2 addresses promoting the development of engineering design to
increase the reliability, availability, and maintainability of UAS to sustaanfighter
needs. These areas of research and dgwelent clearly overlap and present an
opportunity for collaboration between NASA and the Arfiige formation of standards
for design, manufacturing, testing, and safety will be crucial for future UAS platform
selection by thédOD. Standards, adopted by tekemmercial marketplace, will lead to
more reliable systems as well as more predictable platform performance envélapes.
will help to reduce the unknownthat DOD faces due to a relatively immature
commercial UAS sectqiJ.S. ArmyUAS Roadmap, n.g.

The FAA, to date, has not addressed airworthiness certificates beyond

establishing procedures for issuing special airworthiness certificates in the experimental
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category or special flight permits to unmanned aircraft systems and optionally piloted
aircraft. The Army can provide input to NASA in this spboject while ensuring that

current Army UAS platforms are brought up torstards

Goal 9 and Objective 9ih theU.S. Army Unmanned Aircraft Systems Roadmap
20102035 address development of an airworthmegialification program to achieve
Level 1 and Level 2 airworthinestevel 1 is a registration certification and is the
prerequisite for all other airworthiness certificatesvel 2 is an experimental certificate.
Level 2 permits operation for the purgosf research andlevelopmentor to show
compliance with regulationsnitial flights will be confined to assigned test are&able
13, from NASA$ EnvironmentalResearchAircraft and SensorTechnology(ERAST)
Program, providesperspective on the currepath to an airworthiness certificate for a
UAS in the NAS.This path mirrors the process for manned aircraft airworthiness
certification and will likely be modified as a result of the NAAbproject on
certification(U.S. ArmyUAS Roadmap, n.g.
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Level of Certitude

Benefits and Limitations

Level 1 (2 months) Aircraft Registration
Certificate

Prerequisite for any and all airworthiness certifications

Level 2
Certificate

(3 months) Experimental

Permits operation of R&D or to show compliance w
Regulatias. Initial flights confined to assigned test

Level 3 (3 yearsy Special Class Typt
Certificate

Establishes proposed initial design concept. Establishes
Certification basis, Designated Airworthiness Representg
(DAR) and Designated Engineering Regpentative (DER)

Level 4 (6 months) Production Type
Certificate Only

Develops production guidelines. Simpler than standard Produ
Certificate. Suited for limited production runs

Level 5 (6 monthsj Special Airworthiness
Certificate

Provides much gmater
Certificateof Airworthiness

operating flexibility compared wit

Level 6 9 monthsj Standard
Airworthiness Certificate

Eliminates limitations associated with COA and Spe
Airworthiness  Certificate. Imposes minimum number ¢
restrictions. Permiteperation under FAR Part 91

Level 7
Certificate

(6 monthsj Air Operating

Provides unified approach to Flight Standards, operati
suitability, operator, equipment and maintenance requirements

Level 8 (34 years? International Civil
Aviation Organizathn Certification

Establishes method for certification in International Civil Aviat
Organization statesstreamlined methods may be faster than |
certification.

Table 13. Airworthiness Certificationfom Certification and Regulatory Approach

n.d.)

The largst set of organized, empirical data available to NASA on incident,

accident and reliability may come from tB®D, based on UAS operations over the past

13 yearsNearly all of the current platforms are maintained by contract support teams

typically the UAS designer who has a vested interest in product improvement for

continued busines§his data, prticularly on larger platformbke the Predator, Reaper

and Hunter, should be readily available

NASA $ fifth subproject, Integrated Test and Evaluation&H), will focus on

validating technical solutions through a series of fast time simulations, high fidelity

human in the loop simulations and integrated flight tests in a relevant envirofmsnt.

will include a live virtual constructive (LVC) distributed test infrastructure NASA
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anticipates developing nodes with commercial and international parfrteesLVC is
envisioned to be able to link live flights with simulations

Goal 7 in theU.S. Army Unmanned Aircraft Systems Roadmap
addressetestirg andevaluationto ensure that3est capabilities that support the fielding
of UAS are effective, suitable and survivabl@).S. Army UAS Roadmap, n.eq).
Access to the IT&E environment by the Army would provide a significant test capability
and would omplement existing Army flight test rangea/hile there is a distinction
between testing civil UAS platforms amOD UAS platforms, due to the operational
nature of theDOD mission, there is certainly an opportunity to combine devetopah
testing with NASA at itstest rangesUsing NASA test ranges for developmental testing
would potentially allow the Army to defer investing in test instrumentation to suggort
S&T efforts and allow these funds to be reapplied to other research focusTdreas.

synergyachieved from collaborative testing and evaluation would benefit both parties.

C. SUMMARY

NASA$ UAS NAS Access Project addresses several significant technical
challenges that align with.B. Army S&T goals.For example, a cdevelopment effort
in the area oB5AA could potentially accelerate a technical solution for Army UAS by as
much aseight years.Army development efforts in the area of Ground Control Station
operations are scheduled to begin in 20M8SA is addressing the Human Systems
Integration aspestof UAS control now and will continue into 201&dditionally, the
Army currently has extensive UAS H&tlated experience from recent operations in Iraq
and Afghanistan that could greatly benefit NA$Aefforts in this aredn the area of
communications NASA could greatly benefit from Army an®OD development
programs addressing secure data links and beyond line of sight communications
capabilities. UAS certification requirements for design, manufacturing and testing
leading to a set of standards hasriaching implicationsThe current Army acquisition
strategy for UAS does not include platform developméite next UAS platform
procured by the Army will likely come from the commercial marketplataking design

and manufacturing standards a key cdesation in platform selectiolhe use of ta
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FAA/NASA test range complex (six test sites) would potentially defray Army costs for
range usagd.est ranges are expensive to instrument, operate and mawdaborative

testing could prove beneficial fboth parties thru shared test results

NASA and the Army have difficult technical challenges ah8dd U.S. Army
Unmanned Aircraft Systems Roadmap 22035 and NASA$ UASNAS Integration
goals, while notably different in some areas, are clearly sytiergiothersThe Army$
support of contingency operations brings a wealth of knowledge, most notably TTPs, to
any UAS research endeavdlASA brings years of aeronautical research experience and
facilities that could greatly accelerate Army UAS reseaetfbrts. Both organizations
could realize significant benefits from aoperative UASresearch and development

partnership.
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VI. SUMMARY AND RECOMMEN DATIONS

The past 20 years have revealed unparalleled growtbnmanned aimaft
sysems (UAS) operational usage, production, and capabilifidese incredible
machines are capable of offensive and defensive operations to protect the warfighter as
well asdeterringenemies with lethal and ndethal armamentslhe possible futureses
of UAS are difficult to predictOne thing is possible to predict, however, and that is with
the drawdown of forces in Iraq and Afghanistan, as well as the ongoing reduction of
military budgets, the Army is going to be forced to increase efficiendycat costs while
still striving to satisfy all UAS stakeholderd he initial step in satisfying those
stakeholdersis to first identify them, and then to nderstand therelevant
interrelationships and interdependencies.

An Army UAS stakeholder is any mamn, group, or organization (foreign or
domestic) that has interest in or concern with Army UAS and whose direct or indirect
involvement with UAS can affect, either negatively or positively, the outcome of the
program.Understanding thé&ll range ofArmy UAS stakeholdergs essential to running
an effective organization aswtill help the Army$ leadership to satisfy the desires and
objectives of highinfluence stakeholderand to address the concerns and negative
impacts of other stakeholdeRroperly nanaging the Arm# key UASstakeholdergan
only serve to improve organizational relationships, increase efficiency, cut costs, and

ensure that the expectations and impacts of all stakeholders are addressed

The Army has never done a formal stakeholdentifleation and analysis for
Army UAS. With only a narrow current understanding of stakeholders, the Army does
not adequately leverage the support of others for things like funding, resources,
intellectual property, lessons learned, and cooperd#tiancan lead to better integration,
political and popular support, and better odds of accomplishing goals and missions.
Research provided within this paper identified a comprehensive list of both internal and
external UAS Stakeholders for considerationnternal stakeholders include Army
executive program leadership (PEOs, TEMtc.), Army and other service components

(adive, Guard, andeserveforces), and senior Army agency leadership, Army S&T,
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acquisition, and capability development communitiedernalstakeholdersnclude other
significant government entities (Congress, Department of Homeland Security, the
National Aeronautics and Spadedministration etc.), commercial interests such as
industry and academia, and generally interested parties such Aas¢nean public and
adversariesTo truly benefit from a relationship with and/or understanding of the key
stakeholders, the Army would need to take the action one step further and assess the
interests, influence and importance of each stakeholder aninffeet they have on

Army UAS and how they could better incorporate them into a participation strategy.

Understanding stakeholders is just one step towards gaining efficiencies and
cutting costs. Not all Army UAS stakeholders share the same concernseoutéied
opinions orpriorities. Depending on the topic in which the stakeholder hastake,
stakeholders can serve to help or hinder Army UAS. In addition to thorough stakeholder
analysis, it is necessary to acknowledge and understand recurring thetoaffect Army
UAS stakeholder relationships.

In the first portion of Chapter Ill, we examined key areas where culture, value,
opinions, and beliefs may shape the way the Army views UAS stakehdREsssarch
identified four relationships where orgaational beliefs and culturehapedhe way the
Army executes it&JAS programs. First, the application of UAS capabilities poses issues
such as inteservice disputes/debates over their control, organization, integration, and
how to process and dissemi@atollected intelligenceSecond, trade space between the
Army and the Air Force causes disputes with regard to mission control and/or funding
addition, the Army has internal disputes between the aviation and intelligence
communities that shape policyhird, advantages and disadvantages exist for operating
manned and unmanned aircraft separately or side by side which affect UAS policy.
Finally, whether the aircraft is piloted by an enlisted soldier or an officer has impacts on
manning, cost and poteally to future integration into the National Airspace System
(NAS).

How the Army views certain stakeholders and interacts with them also impacts
how the Army manages resourc@sie second section of Chapter Il identified several

resource management issu@at the Army facessat manages resources for integration
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into national airspace, bandwidth/frequency usage, security/allocation, contracted efforts,
funding, basing/infrastructure, and trainin§irst, the Army lacks the ability to
adequately forecastandwidth, frequency, and data security requirements for the future
without conducting an assessment of what currently exists as opposed to what will be
required for future UAS growtiSecond, the Army must better manage coBtsdo so

will require an eamination as to whether maintenance and support should be done
through contractor logistics or with organic military capabilitizird, the Army will need

to focus more on efficiencies outside of new capability development and rely more on
enhancements, mddications, and innovation to meet mission requiremeidslitionally,

the Army can apply staffing and basing lessons learned from the Air Force to save
resources (funding, personnel, infrastructure, training, €ioally, becausethe Army
values decendlized operationst will be difficult for it to changets way of thinking to a

more strategic levelhis will impact its ability to train its UAS units.

The third section of the Chapter IIl dealt with two policies and laws that have
significant impact on Army UAS.The first is acquisition policyaddressinghe open
systems approach to alleviate ingervice redundancy and wastdough this approach
will have benefits for the Army in the lostgrm, none of its UAS programs were
developed initially wih an open architectur@he Army should look to capitalize on the
use of open systems architecture to reduce costs, particularly in the area of command and
control systemsThe second is the FAA Modernization and Reform Act of 2012 which
addressed the iagration of UAS into the NASnNnd will be summarized later in this

summary

The last section of the Chapter Il looks at some innovative future enhancements
and improvements whichthe Army and industry partners can cooperatively invest. The
Army should closely scan the industrial sectors for technological advances such as
improved sensors, informatieggrocessing capabilities, knowledge management
technologies, and advanced payloads for expanding missioBetBnal subject of this
research delves deer into two major factors that were introduced earlier in the paper

UAS funding andntegration of UAS into the National Airspace System.
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Over the last decade, the Army has succeeded in building a robust UAS program.
It has identified four tiers of UAS apabilities and haestablished funding lines for
research, development, test and evaluation, as well as procurdimembtent is to fund
UAS enhancements, refreshes, and upgrades swahexpanded fuel capacity, upgraded
engines, weaponizatiprand onboard sensandavoid technology so that the Arrly
aircraft can safely fly and traiwithin the national airspacsystem Current funding
projections, if realized, will meet the Army requiremeriiarthemore the adoption of
the MQ1, Gray Eagle as thextendedrange multi-purpose(ERMP) platform, taking
advantage of developmental efforts by the Air Force, significantly reducezb#ask
that would have been incurred had the Army chosen to develop an ERMP capability.
Additionally, the proliferation bUAS across the Army during contingency operations,
while not ideal from a program manadeperspective, provided an excelletdgstbed”
for the development of operational concepts and tactics, techniques and protedlures

critically important to thewsccessful fielding of any combat capability.

One of the most significant challenges facD@D and the Army is successful
integration of UAS into the National Airspace System (NA®¢re is a stronger demand
than ever for the Army to test, train, and @te in the NASIf the Army does not have
the ability to coordinate, deconflict, and maneuver in the NAS, it could significantly
impact its ability to meet mission requiremeriibere are severalopportunities for the
Army to work cooperatively withother stakeholderssuch as NASA tosuccessfully

integrate into the NAS.

NASA$ UAS NAS Access Projecaddresses several significant technical
challenges that align with.B. Army S&T goals.A co-development effort in the area of
SAA could potentially accelemta technical solution for Army UAS by as much as eight
years. Further @portunity exists for cooperation oWAS commangd control and
communications Army development efforts in the area gfound control statio
operations are scheduled to begin in 2008SA is addressing thbuman systes
integration aspects of UAS control now and will continue into 208 Army has
extensive UAS HStelated experience from recent operations in Iraq and Afghanistan

that could greatly benefit NAS& efforts in this areand influence the way the Army
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proceeds NASA could greatly benefit from Army an®OD development programs
addressing secure data links and beyond line of sight communications capabilities.

UAS certification requirements for design, manufacturing artthteteading to a
set of standards has far reaching implicatidiee current Army acquisition strategy for
UAS does not include platform developmenfhe next UAS platform procured by the
Army will likely come from the commercial marketplace, making designd
manufacturing standards a key consideration in platform seleclioa. use of the
FAA/NASA test range complex (six test sites) would potentially defray Army costs for
range usagéd.est ranges are expensive to instrument, operate and mawdabaative
testing could prove beneficial for both partiesoughshared test results.

NASA and the Army have difficult technical challenges ah&dwk U.S. Army
Unmanned Aircraft Systems Roadmap 22035 and NASA$ UASNAS Integration
goals, while notablylifferent in some areas, are clearly synergistic in otfférs.Army$
support of contingency operations brings a wealth of knowledge, most notably TTPs, to
any UAS research endeavblASA brings years of aeronautical research experience and
facilities tha could greatly accelerate Army UAS research effdBisth organizations
could realize significantost, schedule and performarsnefits from a cooperative UAS
research and development partnership.

In summary, the Army will benefit from successful idéaétion of its UAS
stakeholders and development of an active engagement and participationinplan.
understanding the interrelationships and interdependencies between stakeholders, the
Army will be able to adequately leverage the support of others foinignoesources,
intellectual property, lessons learned, and cooperation that leads to better integration,
political and popular support, and better odds of accomplishing Army goals and missions.
In the fiscally constrained environment that th@®D faces, takeholder involvement
positionsthe Armyto be better navigate funding challenges and the diffendeavorof
integrating UAS into the NAS.
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