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2 “Sustaining U.S. Global Leadership: Priorities for 21st Century Leadership,” Defense Strategic Guidance, January
2012.
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UAS Task Force

A UNMANNED WARFARE INFORMATION REPOSITORY.
y of Defenen dor Azquisitiorn,. Technoiogy and Logieics

“The Department’s investimeant in UAS is
projected to continus to grow. W recognize
that achieving commonslity, interoperability,
and joint efficiencies in development,
production, and operations snd support is
“critical to controlfing cost and delivering
interopersble and refizble systems to the
warfighters with the cspabilities they need to win. =

br. Doke Westhenngton, ATEL Unmanned Warfare
Congressional Testimony, 23 March 2010

Announcements
-
The UAS TF is under reorganization ,"-:1
consideration 4
to refocus on pricrity tasks.

Members are asked to work within the |PT
structure to remain engaged.

Background

The Unmanned Warfare [ntegrated Sits
is a compendium of information pulled
together to provide the warfighter,
requirements officers, and acquisition
professionals a single repository of
information regarding unmanned
warfare systems. The rapid growth of
unmanned systems.and their increaszing rods in our militany
operations necessitated gathering relevant information on
the numerons systems in.a timehy fashion inside: the biennisl
production of the Roadmap. This site will be updsted
quarterhy == more information becomes svailable or
evolves. |tis up to you, the user, to sssist us in kesping it
curmrent and relevant. We welcome your feedback.

News

My

~~Febrsary 7, 2013~

So You Want to B2 3 LLAS. Pilot? Just Don't C=ll Ita
Cirone

LAV squadion to-stard up Oct 1) Ist-since 2007

Iran sits footage it says is from downed LS. drone
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4 Source: http://www.defense.gov/Speeches/Speech.aspx?SpeechID=1754.
5 Source: http://www.defense.gov/speeches/speech.aspx?speechid=1643.



2014 2015 2016 2017 2018 Total
RDTE | 1189.4 | 1674.0 | 1521.4 | 1189.4 | 1087.9 | 6662.2
Proc | 1505.5 | 2010.2 | 1843.5 | 1870.7 | 2152.8 | 9382.7
oM 1080.9 | 1135.2 | 1102.7 | 1156.9 | 1178.5 | 5654.1
3775.9 | 4819.4 | 4467.6 | 4217.0 | 4419.3 | 21699.1
2014 2015 2016 2017 2018  Total
6.5 19.1 13.6 11.1 10.6 60.9
6.5 27.9 30.7 42.6 55.4 163.1
| oM 0.0 0.0 0.0 0.0 0.0 0.0
Domain Total 13.0 47.0 44.3 53.7 66.0 223.9

FYDP 2014 2015 2016 2017 2018 Total

RDTE 62.8 54.8 66.1 81.0 87.2 3519
Proc 104.0 184.8 160.1 158.1 101.1 708.2
oM 163.4 170.3 182.4 190.5 193.6 900.2
Domain Total 330.2 409.8 408.6 429.7 381.8 1960.2

FYDP 2014 2015 2016 2017 2018 Total

RDTE | 1,258.7 |1 1,747.9 |1 1,601.1 | 1,281.5| 1,185.7 | 7,075.0
Proc | 1,616.0 | 2,2229 | 2,034.3 | 2,071.4 | 2,309.3 | 10,253.9
OM | 1,2443)1,3054|1,285.1|1,347.4|1,372.1| 6,554.3

Domain Total 4,119.1 | 5,276.2 || 4,920.5 || 4,700.4 | 4,867.1 | 23,883.2

Domain Total
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6 Joint Publication (JP) 3-52, Joint Airspace Control, 20 May 2010.
" “Teal Group Predicts Worldwide UAV Market Will Total $89 Billion in Its 2012 UAV Market Profile and
Forecast,” Press Release Newswire, United Business Media, 11 April 2012
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Unmanned Aircraft Systems (PB13 and beyond)

st 2013 Expanding Strategic Focus from Irregular Warfare to Include Anti-Access Area Denial/Near Peer 2035+
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USA Nano UAS
USAF = US Air Force; USN = US Navy; USMC = US Marine Corps; USA = US Army; USSQCOM = US Special Ops Command
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9 Joint CONOPS for UAS, Third Edition, November 2011:
https://extranet.acq.osd.mil/uwir/docs/Joint_Concept_of Operations_for Unmanned Aircraft Systems_Third Editi
on Final November 2011.pdf.

10 Unmanned Aircraft Systems Interoperability Initiative (UI2) Capability Based Assessment, 14 May 2012:
https://extranet.acq.osd. mil/uwir/docs/UI2%20CBA%20Report%20Final%20Signed. pdf.
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Unmanned Ground Systems

OM The EPP Years
FY15-18 FY18+
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Unmanned Maritime Systems (PB13 and beyond)

Mine Counter-Measures (MCM) Maritime Security

* ISR

* Port Surveillance

* Special Operations Forces (SOF) Support
* Electronic Warfare
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" “Quadrennial Defense Review,” February 2010.

12 «“Sustaining U.S. Global Leadership: Priorities for 21st Century Leadership,” Defense Strategic Guidance,January
2012.

13 “Defense Budget Priorities,” January 2012.

14 “Quadrennial Defense Review Report,” February 2010.
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15 “Joint Operational Access Concept,” 17 January 2012.
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Joint Capability Areas

JCA Definition:

Collections of like DOD capabilities functionally grouped to support
capability analysis, strategy development, investment decision
making, capability portfolic management, and capabilities-based
force development and operational planning.
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Desired Capabilty

Mear Term: Capabilities and

advancements which should be
operational within the next flve years.
Thase (tems principally reguire
Industry investment to mature and/or
operationally demonstrate to ensure
rapid flelding and/or budgetary
prioritzmtion with discrete and
operationally representative data.
Investment in advanced technology
Inltiatives via SET 6.3 funding, also
apply hera to an extant.

Mid-Term: Capabilities and

LI AT
20 20

advancemants which could be
{or are currently)in discrete
project stapges at laboratones
and 55T directorates such as
DhAREA, IARPA, ONR/NRL, AFRL,
ARL, JHU-APL, MIT-LL amangst
others. Thase items principally
require investment via both
S8T6.3 initiatives and Applied
Research initlatives via S&TE.2
funding. The timeframe for Mid
Term objective is five totan
YEars.

Ira . arr .y

2,0y

Long Term: Capabilities
and advancements
which are in the bazic
rezearch stage, such as
(bt not limtted to)
materials development
of new & rovel
processes of
approaches. These
items principaily
require investment in
Basic Rezearch
imitiatives via S&T6.1
funding. Time frame for
longterm objectives is
ten years and oul.
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Desired Capabilty

Near Term: Implementation of

middleware or translators into existing
systems to maximize standards
compliance; Universal payload
adapters; KOSSanalysis to identify and
implement candidates for migration to
openinterfaces.

Mid-Term: Software

reprogrammable interfaces,
universal payload adapters;

federated mission computing.

Long Term: Multiple
Input/Multiple Dutput
systems and
subsystems.
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2030+

Near Term: Unmanned System
connectivity to Teleport sites
supporting Africa and Pacific, Global
UvDS capahbilities, Secure Micro Digital
Datalink, O5A,\WNaM, Chip Count
reduction, ka-band terminals, Single
Chip T/R, GaM technology, EFf. FEC, "Dial-
g-rata” COL, Adv. MIMO, consolidated
gateway sites under common
communications architecture,
sgeregate COMSATOOM leasing under
FCSA.

Mid-Term: Multi-focused, Super
cooled Antennas, Conformal
phasedarray antennas,
standard multl-band
transceivers, cloud-enabled
enterprice data centers,
transition BLOS gateway
capabilities to enterprise
leateway sites supplemented
with dedicated gateways
outside coverage areas, tech
refresh terminal upgrades to
ka-Band or multi-and
hardware.

Long Term: Ady. Error
Controd, Further Adv.
MIMG configurations,
Network Path Diversity,
Optical
Communications,
commercial gateway
podnts-ofpresence with
Digital IF inter-facility
transport.
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MNear Term: Miniaturized Position, Mid-Term: Improvements in Long Term:
MNavigation, Time (PNT) solutions; Micro and Nano Technology; Improvements in Energy

Miniaturized Warning and Self- Improved Power and Energy Storage and Energy
Protection Systems; Adaptive Power Density. Harvesting; Extreme
Generators; Improved /Smaller Environmental
Batteries and Lithium-Chemistry Conditions Battery
Batteries; Overall Power Technology.
Improvements without Additional
Volume, Weight and Heat.

Desired Capabilty
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Desired Capabilty

Near Term: Low cost/high reliability
materials and components;
Prognostics Health Maonitoring (PHM)
Algorithms for Existing Systems;
Composite Repair Improvements;
Corrosion Control; Software Maturity
Prediction and Growth Methodologies
(including a better understanding of
the integration of software and the
computational environment and the
required testing); Composite
Manufacturing Technologies for Repair
Parts Fabrication (out of autoclave);

Mid-Term: Low cost/high
reliability materials and
components; Integration of
Health Monitoring
Design/Coding with
Prognostics Design/Coding;
Composites Flaw
Detection/Resolution
Technology; Methods for
Predicting Hardware Reliability
Based on HALT Tests; Sensar
Fusion for Diagnostics and
Prognostics; Composite

Long Term: Low
cost/high reliabifity
materials and
components; Material
Behavior Prediction and
Integration with
Structural Prognosis;
Advanced
Troubleshootingto
Componant Level;
Reduce Scheduled and
Unscheduled
Maintenance; Robust

Life-prediction in
Automated Logistics
Environments.

Manufacturing Technologies
for Repair Parts Fabrication
{additive manufacturing for
structural components): Direct | Collaction and Long-
Writing Technology term Storage of all PHM
{elimination of signal wires). Data.

Wireless Data Transmission
(elimination of signal wires).

Standardized RAM-Cost (RAM-C)
modelmg and analysis (includme Life
Cyele Cost and CONOPS optimization)
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Near Term: Miniaturizing Warnings and |Mid-Term: Light Weight Towed |Long Term:improved
Self-Protection Systems [ Anti-Jam, Decoys; SmallerfLighter Radar |Electronics; Nitride-
SAASM, etc); Antenna improvements; Warning /Missile Warning Transister Technology;
SWaP-C Improvements / Power Receiver Sets for Alternatives to Silicon-
Efficiencies; Increased Onboard Countermeasures; Electro- Based Electronics; 3-D
Processing Capability for Warningand |Magnetic Pulse Protection. Integrated Circuits.
Self-Protection Systems; RF/IR
Countermeasures / Use for Slow
Mowvers; Cooling/Heat Dissipation for
Warning/Self-Protection Systems; Multi
Spectral DIRCM (LASER); Signature /RCS
Reduction f Low Infra-Red (IR) Paint;
Crashworthiness; Stellar Navigators
[GPSIndependent Navigation

Desired Capabilty
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Mid-Term: High-Fidelity
Residual Strength and Life

Prediction Tool for Adhesively
Bonded Compaosite Structures;

Near Term: Corrosion Protection,
Detection, and Mitigation; Structural
Made Characterization; High-Loading;
Lightweight Structural Materials;

Long Term: Advance
material science. This
area is currently one of
the focus areas for

Desired Capabilty

Advanced Structural Concepts;
Materials Degradation/Corrosion;
Structural Protection Maintenance;
Advanced Joining Methods for CMC
subcomponents; Durable
Thermal/Environmental Barrier
Coatings; Manufacturing/Fabrication
Processes for Affordable CMCs in Hot
Section Applications. Use of nanotube
technology for EMI hardening, anti-icing

Innovative Approaches for
Enhancingnterlaminar Shear
Strength of Two-Dimensional
Composite Reinforced Flex
Beams and Yokes; Composites
Flaw Detection/Resolution
Technology.

DARPAand its Defense
Sciences Office (D50).
For more background on
the DARPADSO
programs inthese
material areas, visitthe
following link:
http:/fwww.darpa,mil/
Our_Waork/DSO/Focus_A
reas/Materials.aspx.
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Near Term: More Efficient Electrical Mid-Term: Introducing Geared

Long Term: Fuel
Power Generation, Thermal Turbofan Dewvelopments into Cell/Non Hydrocarbon
Management; Air Independent Energy |Smaller Systems; Future Fuels (same propulsive
Systems [UUV); Quick Vertical Lift; Turbo-machinery |qualities and similaror
Recharge/Refueiing (UUV); Jet Noise and Drive Systems; Variable |ower cost); Bio-Fuels,
Reduction; Component Technologies Cycle Engine Technologies; Alternative Fuels, New
Accommodating Increasing
Power/Thermal Loads; Hot-Section
Materials and Coatings, Maintenance;
Sustainment, Life-Cycle Cost
Reduction; High Capacity & Power
Battery Technology.

Desired Capabilty

Hybrid turbine-electric power. |Energy Sources.
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“Look"

I ork”

_ Simplistic and Mobilit — Tele-operated or Mo Shared Missing or Shallow
Barriers to Achieving our Vision —>  Shallow World Perception tat best) U_“ﬂlﬂf'“ﬂni of Learning Capabilities
Muadel Seripted Planning Miszions and Roles

World Model is
eitheratonly a
metric level
precluding
reasaning or at

feriae

Focused Situational Awareness

Objects in the world
are parceived
primarity only as
maobifity regions not
au dizerete abjects af

Bots are almost
slwaystele-operated
ar et hestonly
parform sample
seripted bahaviors -

Bots are opague and
distributed, and cannot
explain what theyare
daing - primarily
becsuse they dan't

BAaintain SA refevant to current tas kimission
Contribute to general 58 of unit
Look forsalient unforedesn events

Diserve and report on Safient activity

Woarld madel needi
Lo reprasent,
maintain, monitor,
and correct all inks
needed for S

Robot nesds to
contribute to the
general SA of the unit,
moting salient

obzervatbons,

Bots must be explicithy
programmed to do tasks,
soitis intractable to
praduct the needed scope
ol behavior. Any learning

only & cognitive sermantic and and scripting all know capability is shallow and
level withaut cogritive importance  needed behawiors is lacks generaiization
physical grounding not tractable
“Think"  Adaptive Tactical Ressoning
Understand tasks sions [METT-TC) Warld madel needi Robats nesd to Robats need to beablie
Follow semantic instructions ablel st gr st Dehweger | to fl v Instnicions
- — concepts such ns pertinent to given at a semanticor

Generale behaviors Lo achieve middion, missbons, Lasks; achievingthe cagnitive level, notjust

sdapting o changing situation and generally METE sk siom, wdant b “goea eyl

Understand teammates and what they need Lo . changing situation.

Rabat needs to report
on salient obsenations
o8 needed b other

e lemants ofits unit.

Robot should learn by
cormepy ring its
observations and sctiond
to those af t homan

counterparts,

Enteraction With Physical Wold

"Move" Safe, Secure and Adaptive Movement
Move cognitively in reaction to safest route in Warld madel needs | Robo: must perceive | Robots must move in Robot needs to bearn from
the worid (as people do]with GPS or other to store and all entities inits a Lll:ﬂﬂ!lw correct s mowement experience
retric crutches operate wpon skl enviranesent relevant [ mannerand react to whether from mobility
Move in tactically and continually relevant entities neededto |tosale, secure, and changes in milssion o challenges or tactical
A AmEr relate movement ta]ada plive movement.  |circumstances. behavior.
Adjust tomoability challenges such 35 terrain, bactical
weisther, barriers consirabnts.
“Talk®  Efficient Interactive Communication
Receive and acknowledge semantics World madel needs | Robot needs bt send Rabot needs to receive | Robot needs to be able to
inatructions to have sharad and information ‘and acknow|edged learn through cognitive-
Explain own behaviod muntal models 2 a |relevant based on o cagnitivedevel lewe] Intersction with
Feport Informethon Felevant to mission basis for human- shared perception instrictions and human tesmmates.
robot interaction. |(common graund]. similarly explainits own|
Seek guidance as needed behawar.

Inspect and manipulate objects Warld madel needs |Robot needs to Robat needs Lo figure Robot needs talearn from
Transport objects s needed to reprasent wide perceive well encugh | out how and whean ta interaction with the

- wariety of objects to | to interscl eBactively |manipolate or physical world, &g when
Eipeaoc ) SAnNEAG Baooy trabby s be manipulated. with abjectsina 30 transport chjects as daor is locked,
Use toals at needed vl neaded.
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*Understand command

*Relake to percaived

enfvirionment Mhal
buikding”)

| sDemonsirate

understanding{e g,

lase building)

Mission aider “Walch the back of that
basildineg and repon suspicious achivity”

_ <Figure cutwhene
1090 to survel
Ibuiiding e
Planfexecule path
to move safely &
secunely
= “Estbiish inital

. shared SAand

piltly challenges Commoen Ground
T B
Graphic of bot(s)
Graphic of bot(s) enlenng performing new mission,
building, climbing stairs, .. €.g., poinlon urban
passage thn intersecions

- As needediorderad, enter building, Upon mission completion, rejoin unit,
Detect possible humans leaving building,  Negotale stairsiobstacies, report status maintain SA, accepi new missons
report salient aciwty, maintain SA
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Commodity CCAD | LEAD| TYAD |FRCE] FRCSE | FRCSW| OC-ALC| WR-ALC| OO-ALC
Birframes/Composite A N M N, AF A, AF
Engine/Engine Components A N N AN, AF
Sensors (Electro-optic) A A, N, AF fhag
Sensors (Infared) i AN, AF AR
Hydraulics A M M M A N, AF
Pneumatics A M A, N, AF A
Landing Gear A N N AN, AF
Ground Station A 4 | AN, AF N AF AF
Ground Data Link A NAF M AF AF
Avionics it M N M A N, AF AR
Environmental A M N N AN, AF
Fuel System Components A N M N [ ANAF|  aF
Flight Controls A N N N A, M, AF
Targeting A A, N, AF |
Targeting (laser) A AN AF
Radar (ground) AN, AF
Radar (air) it — M N_AF
Software asy] Crawc) C ar DIC ar )
Communications (Ground) AN, AF W AF
Propellers A A, N, AF
Service Workload Designations: A= Army AF=Air Force N= Navy " =workioads fall in on existing repair capability
Sources of Repasir Highlights:
Army CCAD = Corpus Chrigti A&rmy LEAD = Letterkenmy Army  TYAD = Tobyhannz Army RS54 = Redstone Grean = Approved
Depot Depot Depot Arsenal
MNavy FRC E = Fleet Readiness FRC 5E = Fleet Readiness  FRC SW = Fleet Readiness NAWCE = Naval Air Rad Circle = Considering
Center East Center Southeast Center Southwest Warfare Center
AirForca DC-ALC = Oklahoma City  0D-ALC = Ogden Air WR-ALC = Warnar Robins Alr  AF = Air Force Current: 1,/30/13

Air Logistics Complex Logistics Complex Logistics Complex Sustainment Activity
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