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Global Shifts  Global Challenges

Shift in World Demographics
Technology Globalization

Innovation & Competitiveness
Knowledge CapitalTechnology Globalization

Shifting Global Economics
Limited World Energy Resources

Knowledge Capital
Human Capital 
Creative “Ecosystem”
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Challenges to Existing State Structures
WMD proliferation



S&T Investment Drivers

CJCS’ National Military 
Strategy

President’s National 
Security Strategy

SECDEF’s Quadrennial 
Defense Review
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QDR Missions 
Require New Capabilities

1. Defend the United States and Support 
Civil Authorities at HomeCivil Authorities at Home

2. Succeed in Counterinsurgency, 
Stability, and Counterterrorist 
O tiOperations

3. Build the Security Capacity of Partner 
StatesStates

4. Deter and Defeat Aggression in Anti-
Access Environments

5. Prevent Proliferation and Counter 
Weapons of Mass Destruction
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6. Operate Effectively in Cyberspace.



DoD S&T Focus Areas

Complex Threats 
Electronic Warfare / Electronic

SECDEF Guidance
Electronic Warfare / Electronic 
Protection 

Cyber Science and Technology 

Counter Weapons of Mass 
Destruction 

Force Multipliers 
Engineered Resilient Systems 

Data-to-Decisions

Human Systems
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Autonomy 19 April 2011



Electronic Warfare / 
Electronic Protection

Advanced 
Ground 

Electronic 
Warfare 
System 
(AGES)

EW Battle Management 
for Surface Defense

New capabilities to dominate New capabilities to dominate 
the electromagnetic spectrumthe electromagnetic spectrum

Affordable Laser IRCM 
Survivability System (ALISS)

BLADE System

BLADE Airborne Node Behavioral Learning for Adaptive 
Electronic Warfare (BLADE)

g pg p

EWO

Receiver Detection and 
Characterization

Transmitter Jam Waveform 
Optimization

Enemy Comms
Jammed
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EWO 
Command & 

Display
BLADE Vehicle Node

Battle Damage 
Assessment



Cyber: 
Architecture for S&T Investments

Enhance United States 
National Security & Economic ProsperityNational Security & Economic Prosperity

Cyberspace is 
the new domain 

Need for 
active 

Ensure the 
safety of critical Collective 

defense
Keep the 

technological 
of warfare defenses infrastructure defense

advantage

Mission AssuranceMission Assurance
AgilityAgility

ResiliencyResiliency
Foundational
DoD S&T
Thrusts
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Thrusts
Foundations of TrustFoundations of Trust



Countering Weapons of Mass 
Destruction

Tactical Characterization \Interdict / Tactical 
Warning

Characterization \
Decision-Making Hardening Medical

Pretreatment 
Defeat

Track
Locate & 
Monitor

Detonation \
Release

M di l T t t
Forensics \
AttributionMedical Treatment Attribution

• Advanced sensors
• Rapid response capabilities
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• Rapid response capabilities
• Advanced defeat mechanisms 



Engineered Resilient Systems
Complex Systems Design

Trustworthy Systems DesignTrustworthy Systems Design Conceptual EngineeringConceptual Engineering

Technical ThrustsTechnical Thrusts

Tying design, physical 
and computational testing

Virtual worlds projecting 
alternative futures

Trustability: design 
patterns, analytic tools

Tradespace
exploration 

Platform-based analysis 
and architecting

Model-based tools:
Analysis and simulation  

Model Based EngineeringModel Based Engineering Platform Based EngineeringPlatform Based Engineering
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Data-to-Decisions 

Data Management Layer Analytics Layer User Interaction Layer

• Investments span all aspects of this challenge with 
emphasis shifting from imagery to motion and text e p as s s t g o age y to ot o a d te t
analytics

• Unstructured data analytics is the most challenging 
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Human Systems

Strategic Decision SupportPersonnel & Training

• Realistic, immersive training
• Adaptive tailored instruction

• Battle management
• Autonomous system control
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Adaptive, tailored instruction
• Train partner state forces

• Autonomous system control



Autonomy

Mobilityy

ManipulationScalability

AUTONOMY

Human 
Interaction

Learning & 
Reasoning

Perception
Human-system 

teaming and
Real-time 

planning and
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teaming and 
collaboration

planning and 
understanding



Learning & Reasoning

Mass 1.5 kgg

Volume 1.5 l 

Energy Consumption ~10w

Speed 10 HzSpeed ~10 Hz

Neurons 1012

Synapses/Neuron 1000

Performance ~1012  ops/sec

Bandwidth ~1012  synapse 

-ops/secp

• Physically reconfigurable
• Operationally  adaptive
• Informationally convergent 
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Increasing Reliance on 
Autonomous Vehicles

Mk18 Mod2 Kingfish MQ-9 Reaper
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MQ-8B Fire Scout SUGV



Human Interaction

Fully 
Objectiveautonomous

Humanum
an

 
ce

Objective

Human 
supervised
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Human 
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Human 
operated

Complexity

S
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Complexity
(Environment, Mission)



Commercial Industry Advances
Junior – Second Place

DARPA Urban Challenge, 2007

Stanley – First Place 
DARPA Grand Challenge, 2005 

AUVSI
08/19/2011 Page-16 Distribution Statement A: Approved for public release; distribution is unlimited.

Google’s autonomous fleet, 2011



ASD(R&E) Science, Technology, 
Engineering & Math Strategy

PRE-K & 
ELEMENTARY

MIDDLE
SCHOOL

HIGH 
SCHOOL BACHELORS MASTERS DOCTORAL FACULTYELEMENTARY SCHOOL SCHOOL

K-12 INFORMAL EDUCATION
ASSURE

SE CAPSTONE
SMART

HBCU / MSI PROGRAM
BASIC RESEARCH

NDSEG
NSSEFF

PECASE

NDSEG
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PECASE



STEM & Autonomy
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Engagement Opportunities
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http://www.acq.osd.mil/chieftechnologist/index.html 


