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S&T Investment Drivers
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QDR Missions
Require New Capabilities

. Defend the United States and Support

Civil Authorities at Home
QUADRENNIAL

DEFENSE REVIEW, . Succeed in Counterinsurgency,
N | Stability, and Counterterrorist

REPORI Operations

FEBRUARY 200

. Build the Security Capacity of Partner
States

. Deter and Defeat Aggression in Anti-
Access Environments

. Prevent Proliferation and Counter
Weapons of Mass Destruction

. Operate Effectively in Cyberspace.
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DoD S&T Focus Areas

SECRETARY OF DEFENSE
1000 DEFENSE PENTAGON
WASHINGTON, DC 20301-1000

MEMORANDUM FOR SECRETARIES OF THE MILITARY DEPARTMENTS
CHAIRMAN OF THE JOINT CHIEFS OF STAFF
UNDER SECRETARY OF DEFENSE FOR ACQUISITION,
TECHNOLOGY AND LOGISTICS
ASSISTANT SECRETARY OF DEFENSE FOR RESEARCH
AND ENGINEERING
BIRECTORS OF THE DEFENSE AGENCIES

SUBJECT: Science and Technology (S&T) Priorities for Fiscal Years 2013-17 Planning
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Complex Threats

Electronic Warfare / Electronic
Protection

Cyber Science and Technology

Counter Weapons of Mass
Destruction

Force Multipliers
Engineered Resilient Systems
Data-to-Decisions
Human Systems

Autonomy
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Electronic Warfare /
Electronic Protection
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Cyber:
Architecture for S&T Investments

Enhance United States
National Security & Economic Prosperity
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Foundational
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Countering Weapons of Mass
Destruction
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e Advanced sensors
* Rapid response capabilities
e Advanced defeat mechanisms
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Engineered Resilient Systems
Complex Systems Design

Trustworthy Systems Design Conceptual Engineering

Technical Thrusts
e I

Trustability: design Tying design, physical Virtual worlds projecting
patterns, analytic tools and computational testing alternative futures

Model-based tools: \ Tradespace /Platform-based analysis 4
wnalysis and simulation s exploration _ and architecting j

Model Based Engineering Platform Based Engineering
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Data-to-Decisions

* Investments span all aspects of this challenge with
emphasis shifting from imagery to motion and text

analytics

 Unstructured data analytics is the most challenging
and critical component
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* Realistic, immersive training |« Battle management

* Adaptive, tailored Instruction |« Autonomous system control
e Train partner state forces
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Autonomy

Scalability | Manipulation J

AUTONOMY

Real-time Human-system
planning and teaming and
understanding collaboration
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Learning & Reasoning

sensorimotor area

prefrontal e visual
area
Broca's area
[in left hernizphere)
- vizual
ternporal lobe association

“* suditory azsociation
Cincluding Wernicke's
area, in left hernisphere)

Mass 1.5 kg

Volume 151

Energy Consumption ~10w

Speed ~10 Hz
Neurons 1012
Synapses/Neuron 1000
Performance ~10%2 ops/sec
Bandwidth ~10%? synapse

-ops/sec

* Physically reconfigurable
» Operationally adaptive
 Informationally convergent
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Increasing Reliance on
Autonomous Vehicles

MQ-9 Reaper

MQ-8B Fire Scout
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Human Interaction
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Commercial Industry Advances

Junior — Second Place
DARPA Urban Challenge, 2007

Sténley — Flrst Place |
DARPA Grand Challenge, 2005

Google’s autonomous fleet, 2011
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ASD(R&E) Science, Technology,
Engineering & Math Strategy
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STEM & Autonomy

&
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TEACH - BUILD -BECOME

ROBOTICS OUTREACH AT
MIT LINCOLN LABORATORY
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Engagement Opportunities

Department of Defense

RESEARCH & ENGINEERING ENTERPRISE

Developing Technologyto

Advance the Warfighter

Chief Technologist's

Around the R&E Enterprise About ASD(R&E)
Corner
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http://www.acq.osd.mil/chieftechnologist/index.htm|
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