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Army S&T Principles 

Current Force Future Force 

Enhancing the Current Force 

Enabling the Future Force 

MISSION: Identify, develop and demonstrate technology options that inform and enable 
effective and affordable capabilities for the Soldier 

VISION:  Providing Soldiers with the technology to Win 

Next Generation 
Rotorcraft Cyber tools 

High Energy Lasers 

Combat Vehicle 
Prototyping 

Neuroscience 

Advanced Rotary 
Wing Aerial Delivery 

Sling Load Net 

Deployable Force Protection  
Adaptive Red Team 

Video from 
Unmanned Aerial 

Systems 

Autonomous Mobility 
Appliqué System 

High Speed Container 
Delivery System  
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Army Enduring Challenges 
• Greater force protection (Soldier, vehicle, base) to ensure survivability across all 

operations 

• Ease overburdened Soldiers in Small Units 

• Timely mission command & tactical intelligence to provide situation awareness 
and communications in all environments 

• Reduce logistic burden of storing, transporting, distributing and retrograde of 
materials 

• Create operational overmatch (enhanced lethality and accuracy) 

• Achieve operational maneuverability in all environments and at high operational 
tempo 

• Enable early detection and improved outcomes for Traumatic Brain Injury 
(TBI) and Post Traumatic Stress Disorder (PTSD)  

• Improve operational energy 

• Improve individual & team training  

• Reduce lifecycle cost of future Army capabilities 
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Sources Informing Capability Investment 

• Defense Planning Guidance 
• DoD Service/Agency 

Investments 
• Joint Capabilities Integration 

and Development System 
(JCIDS) 

• Communities of Interest 
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International/ 
Industry/ 
Academia 

 

NGIC/Intel  
Community 

Ar
m

y 
Pr

io
rit

ie
s 

• Army Operating Concept 
• TRADOC: Army 

Warfighting Challenges, 
Capability  Needs 
Analysis, Wargaming/ 
Exercises 

• Long-range Investment 
Requirements Analysis 
(LIRA) 

The S&T Portfolio strategy takes      
into account: 
• Army Missions/Capability Gaps 
• Emerging and Potential Threats 
• Technology Opportunities 
• Army Core Technical Competencies 
• Leveraging other sources of 

technology wherever possible 

Army S&T Investments focus on Army-specific areas that address capability 
shortfalls which cannot otherwise be met 
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Army TOA Declines 11% 
 
 
 
 
 
 
 
 
 
 

Army RDA Declines 21% 

FY17 in  
PB17-21 

FY17 Declining  
Army Top Obligation Authority (TOA) ($B) 

FY17 in PB16 FY17 in PB15 FY17 in PB14 

*Requested TOA 

ARMY TOA: 
$123.1 (B)* 

ARMY TOA: 
$129.7 (B) 

FY17 RDA 18% of TOA 

Over the Last 50 yrs, RDA 
Averages 21.9% of TOA 

ARMY TOA: 
$128.9 (B) 

ARMY TOA: 
$135.7 (B) 

FY17 in PB13 

ARMY TOA: 
$138.0 (B) 
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Delay some new capability development 
& invest in next generation of capabilities 

Modernization Strategy in a Fiscally 
Challenged Environment 

Protect S&T to ensure next – generation of 
breakthrough technologies 

Incremental upgrades to increase capabilities; 
Modernize aging systems 

Reduce O&S cost;  
address Non-Standard Equipment 

Enable near-term readiness for 
contingencies 

•  Reduce procurement quantities to match force structure reductions 
•  Gained efficiencies  

‒ Leveraging multi-year procurement (e.g. Black Hawk, Chinook) 
‒ Incorporate Better Buying Power initiatives (contracting, should-cost, 

competition) 

O&S= Operations & Support 
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Task 
Examine annually the life cycle affordability of estimated future 
materiel requirements, for 30 years, as measured against the 
estimated Total Obligation Authority (TOA). 
(30 Year Period is FY18-FY47) 

Objectives 
• Demonstrate lifecycle affordability 

• Provide vital information for decision making forums and 
shaping/defending Program Objective Memorandum (POM) 

• Develop Cross-Program Evaluation Group (PEG) synchronization 
strategies 

• Informs materiel enterprise of future Army needs/capabilities 

• Look at process improvement 

Cross-PEG Coordination Ensuring the Best Solution for the Army 

Long-range Investment Requirements Analysis 
(LIRA) Task and Objectives 
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16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

Legend 
CMD:  Cruise Missile Defense 
CUAS:  Counter Unmanned Aerial 
Systems 
IFPC2-I:  Indirect Fire Protection 
Capability 2 - Intercept 
JLENS:  Joint Land Attack Cruise 
Missile Defense Elevated Netted 
Sensor 
LPWS: Land-based Phalanx 
Weapon System 
MML: Multi-Mission Launcher 
RAM: Rockets, Artillery and 
Mortars 
SLEP: Service Life Extension 
Program 

  Manned 

  Future 

 
Counter 

Unmanned 
Aerial 

Systems 
(CUAS) 

 
 
 
 
 
 
 
 
 
 
 
 

Indirect Fire 
Protection 
Capability  

(IFPC)  
 
 
 
 
 

Cruise 
Missile 
Defense 
(CMD)  

FY34 Sentinel Mods 

AESA Follow On 

Next Gen 
Sensor SLEP 

Avenger 

FY28 

LPWS FY28 

RAM Warn 

 Block I:  CMD/CUAS 

Blk 1 
Missile 

 Block 2 Msl: RAM 

 Block 3 Msl: Extended Range 
 CMD/CUAS 

 Directed Energy Weapon 

Stinger 

MML 

Fires – Air & Missile Defense 
Modernization Strategy 

JLENS   FY18 

 Tactical Radar Upgrade 

(US or USN 
SRP) 

(Disposition of displaced 
LPWS assets) 

(MS B) 

Divestment 

Decision Point 

New Start 

Upgrade 

S&T Insertion 

Overhaul 

IOC/FOC. 

MILCON 

Fleet Age 

Transition  IPT 

Development 
Procurement 
Sustainment 

Op Testing 

LIRA17 
Example 

LIRA = Long-Range Investment Requirements Analysis 

http://www.google.com/imgres?imgurl=http://armoredd-daily.com/blog/wp-content/uploads/2010/07/AN-MPQ-64-Sentinel.jpg&imgrefurl=http://armoredd-daily.com/blog/archives/5157&usg=__Gp3B42kEb_3hOWpkBmKlivFWXko=&h=400&w=599&sz=61&hl=en&start=6&zoom=1&itbs=1&tbnid=heTp4rRHBinfaM:&tbnh=90&tbnw=135&prev=/images?q=sentinel+radar&hl=en&safe=active&tbs=isch:1
http://www.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/en/3/33/C-RAM_test_fire_JBB_Iraq.jpg&imgrefurl=http://en.wikipedia.org/wiki/File:C-RAM_test_fire_JBB_Iraq.jpg&usg=__RhbcvTROlRRQ4ZclRmvLKbz-mq8=&h=1848&w=2784&sz=384&hl=en&start=11&zoom=1&itbs=1&tbnid=hNRp0h5D-BIKVM:&tbnh=100&tbnw=150&prev=/images?q=c-ram&hl=en&safe=active&tbs=isch:1
http://www.fas.org/spp/starwars/docops/fm44-100-2fd/3-02.jpg
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High Energy Laser (HEL) – Tactical 

Vehicle Demonstrator (TVD) Roadmap 
FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY2023-2030 FY2031-2040 FY2041-2048 
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IFPC-2 Blk 1 

IFPC-2 Blk 2 

IFPC-2 Blk 3 

  

                 
  
MS  B 

MS B 

MS B MS C 

MS C 

Next Generation 
Interceptor MDD MS B MS C 

        

MS C MS  B 

LMAMS                    

ACRONYMS:   
GMLRS - Guided Multiple Launch Rocket System 
Inc - increment 
MDD – Materiel Development Decision 
IFPC-2 - Indirect Fire Protection Capability Increment 2 
Blk – Block upgrade 
RFI/RFP – Request for Information/Proposal 
LMAMS – Lethal Miniature Aerial Munition System 

MS  C 

100 kW Laser 
Development 

HEL TVD - 100 kW 
Demonstrator 

Beam Control Subsys. 
Development  

SSL Effects  

Advanced Beam 
Control Subsystem 

Development 

6 ACE 

100 kW Laser 

Developing and validating vulnerability modules to 
support fire control algorithms development 

Developing AWT and Advanced AO for 100 kW 
system and ECPs 

ACRONYMS:   
AWT – All Weather Tracker 
CDD – Capabilities Development Doc. 
CM – Cruise Missile 
C-RAM – Counter Rockets, Artillery and Mortars 
CUAS – Counter Unmanned Aerial Systems 

ECP – Engineering Change Proposal 
FMTV – Family of Military Tactical Vehicles 
HEL – High Energy Laser 
RELI – Robust Electric Laser Initiative  
SSL – Solid State Laser 
TVD – Tactical Vehicle Demonstrator 

C
ou
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S
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4 

4 

Achieve Power in the Bucket Efficiency (efficiency of 
converting electrical power to photons that hit the target) 

100 kW SSL system Demo: capability to defeat RAM and UAS. Single 
platform magazine can defeat RAM or UAS threats or some combination of 
the two types of threats. 

5 

Legend: 
# TRL Future 

Activities 

6.3 6.2 6.1 6.7 

3 

5 

4 5 

5 4 

4 

Decision/Milestone 

Supporting S&T 
Timeline for LIRA 
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• Applications 
research for specific 
military problems 

• Components, 
subsystems, 
models, new 
concepts 

• Understanding to 
solve Army-unique 
problems 

• Knowledge for an 
uncertain future 

• Demonstrate technical 
feasibility at system 
and subsystem level 

• Path for technology 
spirals to acquisition—
rapid insertion of new 
technology  

6.1:  Basic Research 
$429M (19% of S&T) 

6.2:  Applied 
Research 

$908M (40% of S&T) 

6.3:  Advanced 
Technology 

Development 
$930M (41% of S&T) 

Acquisition (Procurement Appropriation) 
$14.8B (12.0% TOA, 66.3% RDA) 

Development* 
$5.2B (4.3% TOA, 23.5% RDA)   

$2.3B (1.8% TOA, 10.2% RDA) 

Far Term Near Term Mid Term 

 S&T 
(RDT&E 
BA 1-3) 

Material Science 

12-20+ yrs 0-6 yrs 6-12 yrs 

6.7:  Manufacturing 
Technology $62M 

• Address manufacturing 
issues and facilitate 
affordable production of 
weapon systems and 
materials 

6.4:  Technology 
Maturation Initiatives $70M 

• Funds technology 
maturation efforts, 
including competitive 
prototyping and 
experimentation in 
support of selected pre-
Milestone B Programs of 
Record. 

6.6:  Technical Information 
Activities $37M 

• Advisory Bodies 
• Reporting and Info 

Dissemination  
• Studies and Tech 

Assessment 

Aeromechanics 
and Computational 

Methods 
Occupant Centric 

Protection 

As of PB17 

Note:  Figures may not add due to rounding 

S&T Resources 
Funding Categories, Work Focus, Timeframes 
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Army Investments by Portfolio 
 PB17 - $13.0B (FY17-21) 

$959M 
7% 

$2,222M 
17% 

$2,141M 
16% 

$2,126M 
16% 

$1,454 
11% 

$2,165M 
17% 

$786M 
6% 

$1,170M 
9% 

Ground Maneuver 
Combat/tactical ground 
platforms survivability; 
unmanned ground systems; 
austere entry; power & 
energy; assured 
mobility/countermobility 

Basic Research 
Materials Science; Human (Medical, 
Life) Sciences; Info Sciences 
(Quantum, Cyber); Platforms 
(Autonomy, HPC) 

Soldier/Squad 
Personnel, Training, Human System 
Integration, Dismounted mission 
equipment and power & energy 

Medical 
Combat Casualty Care, 
Infectious Disease mitigation, 
clinical/rehabilitative medicine 

Lethality 
Offensive/Defensive kinetic (guns, 
missiles), Soldier Weapons, 
Directed Energy (HEL) weapons 

BA6 $186M, Procurement $330M 

Army Investments FY17-21
BA1 $2,222M
BA2 $4,660M
BA3 $4,977M
BA4 $340M
BA7 $309M

Air 
Advanced Air Vehicles; 
Survivability; Unmanned 
Aerial Systems; 
Manned/Unmanned Teaming 

Innovation Enablers 
High Performance 
Computing; Environmental 
Protection; Base Protection; 
Studies; Technical Maturation 
Initiatives; Procurement 

As of PB17 

C3I 
Assured Communications; 
Cyber/EW; Sensor Protection; 
Aircraft Survivability 
Equipment (ASE); Geospatial 
Research;  Assured PNT  
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Chief of Staff of the Army 
Future Army Priority 

MARK A. MILLEY 
General, United States Army 
39th Chief of Staff of the Army 

“We will do what it takes to build an  

agile, adaptive Army of the future.  We 

need to listen and learn – first from the 

Army itself, from other Services, from 

our interagency partners, but also from 

the private sector, and even from our  

critics. Developing a lethal, professional and technically competent  

force requires an openness to new ideas and new ways of doing things in 

an increasingly complex world. We will change and adapt.” 
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Technology Development for 
Combat Vehicle Prototyping 

Purpose:  Enable the next generation combat platforms delivering leap-ahead mobility, 
survivability and lethality capabilities, and light-weighting approaches.  Ensure future acquisition 
program requirements are informed with what is technically feasible and affordable while driving 
down future acquisition program technical risk. 

Products:  Major efforts include: Advanced System Concepting; Automotive Subsystem 
Prototypes (Powertrain, Track & Suspension); Survivability Technology Demonstrators (Armor, 
Structure, Blast Protection, Modular Active Protection System) ; 50mm Medium Caliber  
Weapon System Prototype & Ammunition; Vehicle Power & Data Architecture Technology 
Demonstrator; and Hostile Fire Detection (HFD) Systems 

Vehicle Power & Data Architecture  
Technology Demonstrator 

Survivability Technology 
Demonstrator 

Turret & Weapon  
Sub-system Prototype 

Industry Design 
Team Advanced 

Concepting CVP Concept 
ACT3122-14 

Automotive Sub-
system Prototypes 

Multi-Material Joining 

50mm Main 
Armament 

50mm 
Ammo 

50mm Ammo 
Handling & Fire 

Control 

AP Launcher
AP RADAR

LASER Warning 
Receiver

DIRCM

Threat Warner 
Receiver

LATADS

Active Protection System 
(APS) Prototype 

Modular APS Framework 
Modular APS Controller 

Hybrid Armor 
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Joint Multi-Role Technology 
Demonstrator (JMR TD) 

Capability to Perform Worldwide Operations 

Purpose:  Demonstrate transformational vertical lift capabilities to prepare the DoD for 
decisions regarding the replacement of the current vertical lift fleet 

Product:  Two (2) demonstrator aircraft showcasing affordable capabilities that enable higher 
speed, better lift efficiency, lower drag (L/De), and improved Hover Out of Ground Effect 
(HOGE) at high/hot conditions (6K/95).  Flight and mission systems architecture 
demonstrations occur from FY17 through FY19 

4K/95 °F – CANNOT conduct 24-hour ops for 66 days per 
year due to environmental limitations 

 

6K/95 °F – only limited by environment 5 days per year 

For the entire year, considering 24-hour cycles: 

   Represents armed conflicts, UN 
Peace Keeping mission, Dept  of 
State Travel Advisories & failing states 
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Army S&T Red Teaming 

JVAB 

FSB Freedom 

Red Team Operations White Cell 

Puma/Raven UAS 

Integration 
Center 

White 
Cell Hot Wash 

Area 
Convoy 

EOC 

COP 

Threat Emulation 

FY16 Topics 
• Directional Networking/Contested Tactical 

Communications 
• Assured Positioning, Navigation and Timing 
• Advanced Precision Munitions 
• Platform Sensor Protection from Lasers 
• Electro-Magnetic Armor 
• Future Rotorcraft Blade Control 
• Denial and Deception Technologies 
• Airborne Intelligence, Surveillance and 

Reconnaissance (ISR)/Precision Geolocation 
• Next Generation Area Denial 
• Unmanned Aerial System (UAS) Threat and 

Counter-UAS Technologies 
• Autonomous/Semi-Autonomous  Ground 

Vehicle Systems • Identify and understand potential vulnerabilities early in       
the materiel development lifecycle: 
‒ Emerging technologies 
‒ Emerging systems/sub-systems 

• Conducts lab, virtual, and live field experiments to stress and 
assess technology components and integrated systems 

• State-of-the-art tools and methodologies to address potential 
vulnerabilities across a spectrum of threats and environments 

• Challenge the conventional approaches to technology 
insertion – identify risks, reduce vulnerabilities and optimize 
performance in operations 

New theaters present new challenges – future 
operations with technically savvy opponents requires 

“red teaming” of technologies and systems to 
maintain military superiority 

Live Field Experiments 

Tradespace Characterization 

$26M in 
FY17  
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Adaptive Red Teaming 
Systems Intensive Analysis 

Multi-Tiered Segmented 
Structures and Urban 

Atmospherics 

GPS and Mobile Communications 
Jammers and Advanced Drones 

Adaptive Red Teaming – Activity Snapshot 

Adaptive Red Teaming 
Field Demonstrations 

Technology Setup 
and Emplacement 

Scenario Execution 

Unmanned Aerial Systems as Threats 

Airborne Precision 
Geolocation and Imagery 

Integration 

Technical Support and Operational Analysis 15-3 
Marine Corps Base Quantico, VA 
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Success Story: Systems Adaptive Red Team 
Unmanned Aerial System as a Threat 

The Army S&T Adaptive Red Team UAS Intensive: 
Informs Army S&T Counter-UAS development by 
identifying and assessing effective Group 1 and 2 
UAS Threat  (UAS-T) tactics, techniques, and 
procedures (TTPs) and emerging technologies that 
could create capability gaps in Counter-UAS 
systems operating in contested, congested, 
peer/near-peer environments   
 
 
 
 
 
 

• The ART UAS-T field experiment at Camp Roberts, CA in August 2015 included 120 
participants from more than 50 Joint, Interagency, Intergovernmental and Multi-
national organizations 

• Organizations represented included Army, Navy, Air Force, Marine Corps, SOCOM, 
DoS, DHS, DoE, CIA, UK MoD, and NATO to name a few 

• Baselined threat UAS TTP for Group 1 platforms against 10 Counter-UAS radars and 
purpose-built defeat devices in open, rolling terrain 

• Gained insights into capabilities of a set of Group 1 UAS Threat TTPs that were 
capable of overcoming current U.S. C-UAS capabilities 

• Future field experiments are planned, including urban environments 
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Sensor 
Damage 

Eye  
Damage 

Sensor Protection 
Technology against 

Future Threat 

Vulnerability Assessment and 
Analysis of Technologies 

Technology Red Teaming – Activity Snapshot 

Autonomous Ground 
Resupply Architecture 

Red Teaming 

Ballistic Vulnerability 
of Individual Blade 

Control Technologies 

Failure Mechanisms of 
Flexible-Matrix-

Composite Drive Shaft 
Technology 
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500-1000 
Academic, Other 

Government 
Agency,                                    

and Industry 
Partners 

Expanding 
& Developing 
Partnerships 

Attract 
&Retain the    

Best and 
Brightest 

Innovative 
Practices 

• Develop umbrella agreements 
with new partners  
• U of CA System, Princeton,    

Northeastern MD Tech Council, 
Chesapeake Science 
Community Corridor, and more 

• Continue to leverage existing 
agreements 
• U of MD, MIT, CalTech, 3M, 

UDEL 
• Establish international research 

centers in Tokyo, London, and 
Santiago to advance outreach to 
foreign universities 

• Explore feasibility of establishing 
consortium wide agreements such 
as with DoD Ordnance 
Technology Consortium 

Adelphi Laboratory Center 
• Construct collaborative space for 

network and modeling research 
• Expand ALC Open Campus to 3rd & 4th 

floors & open quantum research wing 
• Enhance autonomous systems facility 
• Construct Research Park (EUL) 
• Integrate ALC into White Oak Science 

Gateway 
Aberdeen Proving 

Grounds 
• Open admin spaces in B4600 & 

implement layered security measures 
• Acquire buildings in close proximity to 

B4600 
• Leverage available existing EUL facilities 
• New construction of S&T Collaboration 

Center 
 
 

 

• Expand participation with 
competitive entrepreneur 
programs  

• Increase incubator 
opportunities 

• Increase transition to small 
businesses 

Infrastructure 

• Active personnel “flow” between 
government, academia, small-
business and industry 

• New relationships producing 
employees, collaborators, and infusion 
of new ideas 

ARL Open Campus 



041216 Singleton NDIA S&ET 20 

ARL West 
• ARL-distinct facilities are available at the Army’s University of Southern California 

Institute for Creative Technology (ICT) 

– Employees & contractors work for ARL 

– Research driven by ARL mission, Army needs 
& requirements 

– Force protection for ARL staff easily 
addressed 

• Excellent potential for increased innovation 
through closer collaboration with USC & ICT 
research staff 

– Exploit strengths of USC staff & facilities 

– Leverage ongoing research at ICT & USC 
Information Sciences Institute 

• Establishes “beachhead” for ARL west coast 
S&T campaign activities  

– Local hub for west coast university                                                                   
interactions & recruitment 
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Army Educational Outreach Program (AEOP) 
Vision: A diverse, agile, highly competent STEM talent pool, representative of our 

nation’s demographics to supply Army workforce initiatives 
 Mission: Offer students and teachers a collaborative, cohesive, portfolio of Army-

sponsored STEM programs that effectively engage, inspire, and attract the next 
generation of STEM talent through K-through college programs and expose them 
to DoD STEM careers 

 Priorities: 
− STEM Literate Citizenry: broaden, deepen, 

and diversify the pool of STEM talent in 
support of our Defense Industrial Base 

− STEM Savvy Educators: support and 
empower educators with unique Army 
Research and Technology resources 

− Develop and implement a cohesive, 
coordinated, and sustainable STEM 
education outreach infrastructure across the 
Army 

The Army has a holistic approach to STEM capabilities  
AEOP serves to broaden the future talent pool 

AEOP aligns to a BBP 3.0 initiative to increase DoD support for STEM education.  
Program evaluations are all available online at http://www.usaeop.com/about/our-impact/ 

http://www.usaeop.com/about/our-impact/
http://www.usaeop.com/about/our-impact/
http://www.usaeop.com/about/our-impact/
http://www.usaeop.com/about/our-impact/
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The Army’s STEM education program success is critically dependent on a strong partnership 
with academia and industry – just as the Army’s research program is critically dependent on a 

strong relationship with the Defense Industrial Base 

Medical Research & 
Materiel Command 

COA Management 

eCYBERMISSION, Gains in the 
Education of Math & Science 

(GEMS) & Camp Invention 

Marketing & Communications 

Strategic Partnerships with 
underserved & underrepresented 

organizations 

Research Experience for 
STEM Educators and 

Teachers (RESET) 

Junior Solar 
Sprint & Unite 

Junior Science & Humanities 
& Apprenticeship Management  

AEOP Evaluation & 
Assessment 

International Mathematics 
Olympiad (IMO)  

Air Force STEM 

Navy STEM 

The Army strategically manages our annual ~$10M STEM 
education investment under a 10 Year Cooperative Agreement 

Army Educational Outreach Program 
Cooperative Agreement (COA) 

AEOP Alumni Management  
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A Question… 

Based on knowledge of current and 
emerging systems and technology, 
what are the most radical changes 
that the Army will need to deal with in 
the future to prevent, to shape, and to 
win?   
 

• Technology Parity 
• Interconnected, global environment 
• An unpredictable enemy – from 

individual actors to nation-states 
• … 
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Technology Parity 
• Increasingly technically capable and 

economically strong adversaries are likely to 
develop countermeasures to technologies 
that the U.S. has become reliant upon 

• Global access to technology impacts our 
capability advantage 

– Must assess the impacts/opportunities of adopting 
commercial and open standards 

• In this environment, training and leadership 
will make the critical difference – it becomes 
imperative to adapt quickly and respond to 
surprise  

• We must seek low cost ways to change the 
enemy’s cost paradigm – quantity over 
quality – less capable, but overwhelming in 
numbers 

“High Tech” loses its advantage if everyone has it 
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Interconnected, Global Environment 

• Enemies and adversaries will challenge U.S. 
competitive advantages in the land, air, 
maritime, space, and cyberspace domains.  
Advanced technologies will transfer readily 
to state and non-state actors.  

• Both friendly and hostile systems are more 
interconnected, but more threatened by 
cyber, Electronic Warfare, and disruptive 
technologies / capabilities; our current 
advantage in a capability area may be 
degraded, defeated, or rendered irrelevant 

• Social Media will play into warfare of the 
future… we need to look at this differently – 
how can we use this to our advantage? 
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Technology Wargaming Overview 
• Crowdsource future capabilities from the Army 

S&T enterprise, academia, and non-traditional 
DoD thinkers 
– Mitigates risk of cognitive bias’s within the Department 

of the Army by leveraging the creativity and insight of 
non-traditional DoD individuals and organizations 

– Executed through in-person and online ideation 
exercises 

• Analyze potential technologies using 
bibliographic-based data analytics 
(universities, personnel, countries performing 
the research) 

• Through SME review create a functional 
decomposition of a potential capability 

• Assign probabilities and perform Monte Carlo 
Simulation to create a here-to-there narrative 
for how basic science advances will produce 
an Army capability through a Technology 
Sequence Analysis (TSA) 

• Provide broad future S&T context in Annual 
Trends Report 

 
1 Zweig, J. (2015, September 25). The Trick to Making Better Forecasts. Retrieved November 
20, 2015, from http://www.wsj.com/articles/the-trick-to-making-better-forecasts-1443235983  

“…The elite amateurs were on average about 30% 
more accurate than the experts with access to classified 
information...the full pool of amateurs also outperformed 
the experts.  The most careful, curious, open-minded, 
persistent and self-critical…did the best.”1 

Crowdsourcing SME-Informed 
Bibliometric Search 

S&T Trends Report Deep Dive Analysis 
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Emerging Science and Technology 
Trends: 2015-2045 
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Emerging Science and Technology 
Trends: 2015-2045 
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Emerging Science and Technology 
Trends: 2015-2045 
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Emerging Science and Technology 
Trends: 2015-2045 
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Emerging Science and Technology 
Trends: 2015-2045 
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What the Army Needs 

• Alternate/Redundant and Affordable 
Capabilities 

• Open Systems Architectures                
that lead to Ease of Upgrades 

• Understanding of the Vulnerabilities             
in both Technology and Systems   
and Mitigation Strategies 

• Lower Cost, Capable Systems 

• Simplicity vs. Complexity 

We must leverage Industry R&D efforts to provide          
the best technology to our Soldiers 
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 Inspiration to  
Innovation 

Charles Townes, Leo Cooper, David Lee, Robert Curl, John Fenn 
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Questions? 
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Army Science & Technology 

Providing Soldiers with the Technology to Win 
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