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AFRL Vision

Ailr Force S&T Vision

Find, Fix, Track, Target, Engage,
' Assess, Anything, Anywhere, Anytime

AFMC Vision

War-winning
Capabilities...
On Time, On Cost

AFRL Vision

We defend America by

unleashing the power of

iInnovative science and
technology




Core Work Areas




AF Budget Investment
By Tech Area
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AFRL Customers

AF Senior Leadership

» Top-level guidance and strategy
Program Managers (Capability Developers)

eAntirinata

Warfighter Wl

e LOrE &1 CONmplss

» Solve capability gaps and shape future concepts

 AFRL pushes to show operators what'’s possible
gl[e[s :




AFRL’'s Core Processes

Future Transformational
Warfighting Systems

Timely Technology
Insertion into Systems

Problem Solving and
Adaptation of Systems

SECAF/CSAF

Future AF
Strategy

Development
A A

New Future
Knowledge Concepts

Generate
Understanding of
S&T Opportunities

PM

Capability
Development

A

Technology

R Options

Develop Needed
Technology
Options

User

Capability
Employment

A

Urgent Rapid
Problems Solutions
A

Innovate
Solutions to
Urgent Needs

Invention
Vision / Communication
Technical Depth

System Engineering
Due diligence
Delivery on time

Innovation
Rapid response
Trans-disciplinary

Core Process 1

Core Process 2

Core Process 3




FYO7 $in FYO7 PB

By Area

$27M-Recent support*
($5.5M is CP3)

\ CP1-

Knowledge
$1434M

CP2-
Products
$194M

TOTAL: $1.655 Billion

* Delivered to supporting current on-going combat operations



Core Process 1
Focused Long Term Challenges
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FLTCs — Exgnined
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2.1 Enable High Performance Networks for
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@ FLTCs — Examined

Unprecedented Proactive Intelligence,
FLTC #2 _ i
Surveillance, and Reconnaissance (ISR)

Problem 2.2 Deliver On-demand Fused Multi-Source
Statement #2 | ISR for Total Battlespace Awareness

Mid-Term Survivable, High-altitude, Long Endurance,
INGiadl -2l Multi-INT Sensing for Battlespace Awareness
Product 2.2.1.1 8
2 IS

Internally TRL =
Funded Program gisX=.. Funded Program

TRL
2 — >
Prod{ Jointly Funded Externally g
- TRE Funded Program TRLW
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;f%g,;? Socialization Process to Date

= 20Jun 06 ACC/A8 and ACC Staff

= 21 Jun 06 AFSPC/A3 and AFSPC Staff

> 26 Jun 06 AFSOC/A8/A5 and AFSOC Staff
= 27 Jun 06 AFFTC Staff

= 28 Jun 06 AETC/A5/A8 and AETC Staff

= 14 Jul 06 SMC/CC

» 20 Jul 06 AFC2ISRC/A8 and AFC2ISRC Staff
= 25 Jul 06 ESC

» 28 Jul 06 AMC/A5 and AMC Staff

= 3 Aug 06 DTRA

» 7 Aug 06 Air Staff — A3, A8, AQR

= 30 Aug 06 NSSO S&T IPT

= 30 Agu 06 Air War College

> 31 Aug 06 AFSPC/CC

= 1 Sep 06 AF SAB

= 5 Sep 06 PACOM

= [ Sep 06 ONR

= 11 Sep 06 N-81 Study Team

= 21 Sep 06 AFSPC



Socilalization Process to Date

= 25 Sep 06 NAVAIR Process Council

= 28 Sep 06 AFSOC

» 5 0ct 06 Dir NASA Dryden

= 5 0ct 06 AFRL-AFIT Summit

= 6 Oct 06 AFSPC/CV Brief

= 19 Oct 06 DTRA

= 14 Nov 06 USSOCOM

> 30 Nov 06 ACC/AFC2ISRC

»= 8 Dec 06 NASA HQs

» 19 Dec 06 ASC/XR

» 3 Jan 07 SAF/AQ

» 3 Jan 07 DDR&E

= 9—-11Jan 07 Deep Dive Workshop #1 —DC
= 17 Jan 07 Cyber Command

= 31 Jan 07 Dr Erbsloe, AMC/ST

= 5 Feb 07 ASC Aeronautical Enterprise IPT
= 7-8Mar 07 Oak Ridge National Lab

= 8 Mar 07 Idaho National Lab

=

14 Mar 07 NGA



(Y Technology Insertion
Q& Day/Night EO/IR Tracker CM

> Locates and defeats / denies use of
passive infrared fire control systems
and active laser trackers on man-
portable and mobile SAM systems

— Compatible with AFSOC/SOCOM
platforms using DIRCM IR CM systems

= Detects threat IR sensors before
weapon launch

= Provides threat location and possible
threat classification

> Provides option to avoid, deny or
counter the threat beyond missile
launch range

= Denies enemy the ability to operate
passively (forces RF use) and
increases survivability

> Negates AAA and laser beam rider
tracking




Technology Insertion
TacSat-3 Real Lime.Downlink & C2

TacSat-3 will explore multiple
tasking and data
dissemination methods;
focused on delivering tactical
effects

Payload (KAFB)

_ \"\— In Partnership with Army SMDC




BAO BRITES ATD SPIRAL 2

(PM - Lt. Josh Johnson, AFRL/PR)
Solid Oxide Fuel Cell

~600 W-hr/kg e

Methanol Fuel Cells
~500 W-hr/kg

Zinc Air
~350 W-hr/kg

g

Spiral 2
33% Wgt Savings



Technology Insertion
Trusted Tactical Weaponeering for Cyberspace

(PM — Rick Metzger, AFRL/IF)

LY,

= Program objectives

— Combines disparate cyber programs throughout the AF
and Intelligence community

— Enhance C2 with remote cyberspace attack capabilities
e Third leg of “C2 Triad”

» Benefits to the Warfighter

— Enables warfighter to dominate the cyberspace: strike
anytime, anywhere

— Global reach: unprecedented access beyond physical
and geo-political boundaries.

— Gathers intelligence for IPB
— Acts as non-traditional ISR asset: supports BDA

= Schedule
— Contract (Jan 06)
— Demo (Sep 09)

90 T AT I ) TR




AFRL Rapid Reaction Project
Space Situation. Awareness

»Commander Joint Space
Operations Urgent Need

— Rapid ability to assess space
situation using existing information

=70% Quick-to-Field Solution g = A AR —

e | oes b ,‘:' (Space Amack Reporng System - SARS) | (" b
Identified e
— Data fusion and intuitive display of [Sha ;T
telemetry, ephemeris, and space
weather data

— Plan to validate in Joint Space
Operations Center (JSpOC)

»Coordinating plan with broader
community (AFSPC, SMC, etc)

Proposed
& i & &
S g i & & .
| Response
Start Demos JSpOC

TEST



Assisted Target Recognition for
Time Critical Targeting
(PM —Lt. Amanda Martin, AFRL/SN)

> Dynamic high value targets are only
vulnerable for short periods of time

;@%\

= |mage Analysts are responsible for ever s
increasing, large volumes of data

> Solution
— Automatic Target Cueing (ATC) -

) . Imager 2 v
« Automatic Target Detection s il
» Assisted Target Recognition eAceietes

- Change Dete_Ctlon (CD) (ﬂhr"# . Eﬁrgneg;eRec “ Maobile Stretch
« Compares images collected at e " o e

Yy * Image Queue

DCGS/CAOC Prioritization

Langley AFB

different times to identify change.
— Image Prioritization.
« Sources of mformatlor_\ are correlate_:d
and images are most likely to contain
targets are identified.

o Reference
Imagery

ATR - Assisted Target Recognition
Confidence ATR ATR & DICE
[ High
I Medium
] Low

New Imagery



Potential ATR Uses — Shorten Timelines

Current Process Exploitation Queue Prioritization
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Key Observations

» Collaboration a must

= Direct warfighter-scientist
Interaction essential

= Put high risk efforts in lab,
not In programs
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AFRL Rapid Reaction Project
Cyberspace

» Addressing urgent needs for MAJCOMs
(PACOM) and soon to be:

— Cyber Command
— ISR Command

» Understanding the urgency for rapid action
within the cyber arena

— Access, stealth and persistence

ANDREW M. COLARIK

CYBER
— Cyber tracking technology . S8S TERRORISM
~ PSYOPS an X N b
— Cybercraft

— Anticipatory modeling of human behavior
» |dentified CP3 projects

— Information Support Server Environment Guard

— Web Enabled Timeline Analysis

— DODIIS Trusted Workstation

— Joint Targeting Toolkit



Core Process Alignment with
Customer Timelines and Needs

rapidly deliver technical innovation, driven by Core @

warfighter emergencies —reshape today's battles REiSSEEEE
develop technology options that meet the needs of @
capability developers — shape today’s Air Force Core

Process 2

conduct long-term research, driven by a bold Core
technology goal — shape the future Air Force Process 1




AF Budget Investment ra
By Budget Activity

TOTAL: $1.655 Billion

FYO7 Presidential Budget



AFRL Technology Transitions
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AFRL Technology Transitions
to F-35
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AFRL Technology Transitions r
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(Y AFRL Technology Transitions
K to Space

Synthetlc Aperture

Propulsion/Propellants

| :?‘%?llﬁectro-Optic
Sensors

Electric Power - Solar,
Chemical & Mechanical

e Signal Processors
Communications |~

Microelectromechanical ~ >atellites

Radiation Hardéning _ Systems

- Structures & Materials

Antenngs Ground Processing



AFRL InfTormation technology F
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(Y AFRL Technology Transitions
»k to Munitions

GPS/INS Guidance Solutions Smart & Compressed

IMU Miniaturization Survivable Fuzes Tail Kits

& Cost Reduction Compact, Extended ange Wing Kits
Anti-Jam - p—— —

Technolodlkg \ J Lethality/
Enhanced Blast --J.I-Miniaturlzed Vulnerablllty
Exploswes s . g X Fuzes ::Modeling
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High Fidelity
Design Tools Optimized W/H

_ Geometry
ngh Strength for Penetration Insensitive Munitions
Warhead Cases

System Demonstrations




AFRL Technologies Support
Operation lragi-Freedom

o Battlefield Air
Operations Kit

e Anti-Jam GPS

e Massive
Ordnance Air
Burst

e Panoramic Night
Vision Goggles

e CRASH Prompt
Agent Defeat

e Surface Target
Ordnance
Package

 Laser Eye
Protection
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B¢ AF Office of Scienji_fic Research P

 Physics & Electronics « Aerospace & Materials Sciences

 Mathematics & Space Sciences « Chemistry & Life Sciences




Alr Vehicles Directorate

. Sustaini'ng Today’s Fleet « Space Access & Future Strike

« Unmanned Air Vehicles Technologies



@ Directed Energy Directorate

“.:

= |asers . « Advanced Optics & Imaging

» High Power Microwaves




Human Effectiveness
Directorate

 Warfighter Training » Bioeffects & Protection

 Crew System Interface  Deployment & Sustainment




Information Directorate

»Dynamic Planning & Execution e Global Information Enterprise
»Global Awareness -



Materials & Manufacturing r

* Metals, Ceramics Manufacturmg Technology

* Polymers, Composites, & Coatings  Non-Destructive Evaluation
» Laser-Hardened & Sensor Materials e System Support




@ Munitions Directorate (MN)

e Precision Munitions  Alternative Effects Weaponry
e Counterproliferation n



Propulsion Directorate (PR)

e Turbine Engines e Liquid & Solid Rocket Power
e Fuels & Lubricants n



Sensors Directorate (SN)
e —

oyt

i

‘» Radio Frequency Sensors & Countermeasures
» Electro-Optical Sensors & Countermeasures
 Automatic Target Recognition & Sensor Fusion




Space Vehicles Directorate

= Space-Based Surveillance eCounterspace

= Space Capability Protection eSpace Access
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