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Cost ($ in Millions)
FY 2005
Actual

FY 2006
Estimate

FY 2007
Estimate

FY 2008
Estimate

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

Cost to 
Complete

Total

Total Program Element (PE) Cost 83.867 108.171 92.991 80.574 84.135 84.810 84.899 Continuing TBD
1123 Warfighter Training 12.927 17.566 15.322 13.594 14.329 14.450 14.526 Continuing TBD
1710 Deployment and Sustainment 9.979 0.000 0.000 0.000 0.000 0.000 0.000 Continuing TBD
7184 Decision Effectiveness & Biosciences 36.854 65.078 56.625 49.135 51.616 52.117 52.227 Continuing TBD
7757 Bioeffects and Protection 24.107 25.527 21.044 17.845 18.190 18.243 18.146 Continuing TBD
Note:  In FY 2006, Deployment and Sustainment efforts will move from Project 1710 to Project 7184.  Funds for the FY 2006 Congressionally-directed Carbon Nanostructured 
Material for Fluid Purification in the amount of $5.0 million are in the process of being moved to PE 0602202F, Human Effectiveness Applied Research, from PE 0602102F, 
Materials, for execution.

(U) A. Mission Description and Budget Item Justification
This program establishes technical feasibility and develops technology for protecting and enhancing human effectiveness for Air Force weapon systems and for 
operational readiness.  The program addresses warfighter training, deployment and sustainment of forces, warfighter system interface, biodynamic response, directed 
energy bioeffects, crew performance and protection, and counterproliferation.  The Warfighter Training project focuses on the development and evaluation of new 
methods and technologies to enhance Air Force training and education.  The Deployment and Sustainment project develops and evaluates technologies that will 
increase supportability of the force and weapon systems.  The Decision Effectiveness and Biosciences project develops and evaluates technologies that will improve 
human performance and combat effectiveness.  The Bioeffects and Protection project develops technologies to predict and mitigate the biological effects of aerospace 
stressors, directed energy, and other threats on personnel and mission performance.  Note:  In FY 2006, Congress added $1.0 million for Genetics of Sleep Deprivation 
and Fatigue, $1.0 million for Flexible Display and Integrated Communication Device for the Battlefield Air Operations (BAO), $1.0 million for Eyewear Display for 
Battlefield Operations, $1.3 million for Nanoparticles Directed by DNA Capture Elements for the Detection and Neutralization of Bioterrorist Agents, $2.5 million for 
Improved Performance Research Integration Tool (IMPRINT), $1.0 million for Bio Medical DNA Program, $1.4 million for Network Warfighter Decision Support, 
$1.4 million for Special Operations Target Acquisition and Control Suite (SO-TACS), $1.0 million for Command, Control, Communications, Computers, Intelligence, 
Surveillance, and Reconnaissance (C4ISR) Fusion System, $1.0 million for Bacterial Ghost Vaccine for Influenza Virus, $2.2 million for Component Object Model 
Attitude Control System Simulation/Trainer, $2.5 million for Fused Carbon Nanotube Material for Fluid Purification, $4.8 million for Solid Electrolyte Oxygen 
Separator, $4.4 million for Warfighter Pocket XP Project, $2.8 million for Warfighter Sustainability: Maximizing Human Performance, and $1.0 million for Rapid ID 
and Treatment for Air Force Medical Service.  This program is in Budget Activity 2, Applied Research, since it develops and determines the technical feasibility and 
military utility of evolutionary and revolutionary technologies.
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(U) B. Program Change Summary ($ in Millions)
FY 2005 FY 2006 FY 2007

(U) Previous President's Budget 85.128 79.442 87.812
(U) Current PBR/President's Budget 83.867 108.171 92.991
(U) Total Adjustments -1.261 28.729
(U) Congressional Program Reductions -0.007

Congressional Rescissions -0.066 -1.564
Congressional Increases 30.300
Reprogrammings
SBIR/STTR Transfer -1.195

(U) Significant Program Changes:
Not Applicable.



C.  Performance Metrics
Under Development.
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Cost ($ in Millions)
FY 2005
Actual

FY 2006
Estimate

FY 2007
Estimate

FY 2008
Estimate

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

Cost to 
Complete

Total

1123 Warfighter Training 12.927 17.566 15.322 13.594 14.329 14.450 14.526 Continuing TBD
Quantity of RDT&E Articles 0 0 0 0 0 0 0

(U) A. Mission Description and Budget Item Justification
This project identifies and analyzes new methods and technologies to improve Air Force training and education.  The research focuses on aircrew training; technical 
training; mission rehearsal; training in support of complex decision-making; information warfare training; and warfighter readiness training.  It investigates the 
spectrum of new and advanced training and education technologies to design and implement training, and to evaluate training effectiveness.  It combines fundamental 
knowledge from the cognitive and neural sciences with information technology to create desktop tutors, courseware development tools and technologies, assessment 
methodologies, and simulation technologies to achieve maximum learning effectiveness for specific needs at minimum cost.  These technologies and methods will 
increase operational readiness by providing more effective methods and approaches to train and assess personnel.  This project contributes to a more highly trained and 
flexible cadre of personnel at a reduced cost.

(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) MAJOR THRUST:   Research perceptual issues involving the development of new visual technologies to enhance 

Distributed Mission Operations (DMO) environments.  Research identifies the visual requirements necessary for 
realistic aircrew training and mission rehearsal, allowing Air Force warfighters to train as they intend to fight.

1.688 1.575 2.353

(U) In FY 2005:  Developed and applied techniques and devices to evaluate projector displays and visual system 
components.  Evaluated existing and proposed Helmet-Mounted Displays (HMD) and deployable display 
technologies for use in visual simulation and training.  Identified specifications of the functional requirements for 
deployable displays and HMDs for training and recommended features required beyond those in commercially 
available devices.

(U) In FY 2006:  Research and analyze human factor and perceptual issues for off-boresight targeting simulation in DMO 
multifaceted simulator displays.  Evaluate and research techniques for cockpit, helmet-mounted, and out-the-window 
visual simulation systems for air-to-ground and composite force training.  Identify, research, and resolve 
head-mounted and deployable display issues for next generation deployable visual simulation systems.  Conduct 
engineering and human factors analyses of display devices.

(U) In FY 2007: Research and specify key perceptual performance parameters for deployable visual display systems 
including resolution, image stability, target tracking accuracy, and transport delay.  Assist in the development of 
head-mounted and deployable display proof-of-concepts that meet these specifications.  Continue research and 
evaluation of visual system requirements for air-to-ground and composite force training.  Conduct engineering and 
human factors analyses of display devices.

(U)
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) MAJOR THRUST:  Research and analyze tools, strategies, and performance support methods for improving combat 

mission training, rehearsal, and operations for aircrews and command and control forces.  Research provides the 
combat air forces and global strike operations with the empirical data and guidelines for improving learning in 
training and for enhancing the quality, management, and effectiveness of all aspects of distributed mission training 
and distributed mission operations and live operations training, rehearsal and exercise environments through the 
identification and application of competency-based training methods.

8.113 8.463 9.588

(U) In FY 2005:  Completed guidelines for applying Distributed Mission Training (DMT) to the Air Combat Command 
Ready Aircrew Program training and mission objectives based on identified competencies.  Completed specification 
of mission essential competencies for operators in Air Operations Center (AOC) specialty teams and unique 
positions.  Developed competency-based behavioral models and representations of select operators for use in 
simulation-based training systems.  Completed development of specification tools for coalition training and 
collaborative mission planning.

(U) In FY 2006:  Evaluate integrated learning and readiness assessment models, data, and specifications.  Assess 
usability of exemplar DMO training scenario design tool.  Explore and evaluate virtual environment training syllabi 
capable of tailoring to individual needs.  Investigate fully immersive training environments, with realistic, interactive 
visual scenery that can be adapted by multiple platforms.  Analyze how spin-up time after brief and extended delays 
can be reduced with virtual reality training.

(U) In FY 2007:  Evaluate capability to assess learning and proficiency within live, virtual, and constructive operational 
contexts.  Identify metrics and develop preliminary guidelines for initial, refresher, and continuation training and 
rehearsal.  Identify common competency requirements and evaluate instructional designs for common training 
requirements across operational mission areas.  Begin development of fully immersive, just-in-time training 
environments, with realistic, interactive content and training strategies, that can be adapted for use within and across 
missions.  Develop a learning management-based migration plan for integrating full fidelity training and rehearsal 
systems with more generalizable software-driven training, rehearsal, and exercise environments.

(U)
(U) MAJOR THRUST:  Explore performance improvement techniques to enhance aerospace operational training in 

realistic mission training environments.  Research provides enabling technologies for improving readiness across an 
assortment of Air Force career fields, from air combat forces to command and control personnel.

1.662 1.910 3.381

(U) In FY 2005:  Enhanced air and space operations through the investigation of training principles, guidelines, and 
criteria for use in synthetic training environments.  Explored application of cognitive science principles for use in 
preparing and sustaining aerospace expeditionary forces.

(U) In FY 2006:  Create a communication model through cognitive science principles and techniques to improve the 
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
training of AOC airmen.  Establish computational techniques to predict how the distribution of training opportunities 
influences the acquisition and long-term retention of complex skills by verifying and validating predictive skill 
acquisition and decay models with DMO data.

(U) In FY 2007:  Integrate the communication model into a proof-of-concept synthetic communication agent for AOC 
training.  Verify and validate the knowledge and skill tracking prediction system and integrate with mission essential 
competencies to predict training requirements for airmen and demonstrate ability to produce individualized training 
programs.  Test predictive validity of cognitive moderator models.

(U)
(U) CONGRESSIONAL ADD:  Improved Performance Research Integration Tool (IMPRINT). 1.464 2.464 0.000
(U) In FY 2005:  Designed and implemented an enhancement to IMPRINT that could create the capability to estimate the 

impact of how initial training, subsequent non-use, and recovery of knowledge and skills affect performance in a 
system/mission context.

(U) In FY 2006:  Conduct Congressionally-directed effort for IMPRINT.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Component Object Model Attitude Control System Simulation/Trainer. 0.000 2.168 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Component Object Model Attitude Control System 

Simulation/Trainer.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  C4ISR Fusion System. 0.000 0.986 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for C4ISR Fusion System.
(U) In FY 2007:  Not Applicable.
(U) Total Cost 12.927 17.566 15.322

(U) C. Other Program Funding Summary ($ in Millions)
FY 2005 

Actual
FY 2006 
Estimate

FY 2007 
Estimate

FY 2008 
Estimate

FY 2009 
Estimate

FY 2010 
Estimate

FY 2011 
Estimate

Cost to 
Complete

Total Cost

(U) Related Activities:
(U) PE 0602233N, Human Systems 
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(U) C. Other Program Funding Summary ($ in Millions)
Technology.

(U) PE 0602716A, Human Factors 
Engineering Technology.

(U) PE 0602785A, Personnel 
Performance and Training 
Technologies.

(U) PE 0603231F, Crew Systems and 
Personnel Protection 
Technology.

(U) PE 0604227F, Distributed 
Mission Training (DMT).

(U) This project has been 
coordinated through the Reliance 
process to harmonize efforts and 
eliminate duplication.

(U) D. Acquisition Strategy
Not Applicable.
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Cost ($ in Millions)
FY 2005
Actual

FY 2006
Estimate

FY 2007
Estimate

FY 2008
Estimate

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

Cost to 
Complete

Total

1710 Deployment and Sustainment 9.979 0.000 0.000 0.000 0.000 0.000 0.000 Continuing TBD
Quantity of RDT&E Articles 0 0 0 0 0 0 0

Note:  In FY 2006, Deployment and Sustainment efforts will move from Project 1710 to Project 7184.

(U) A. Mission Description and Budget Item Justification
This project develops technologies to support the enhancement of the deployment and sustainment capabilities critical to Agile Combat Support and Air Expeditionary 
Force (AEF) operations.  The research focuses on technologies that have the potential to reduce the time required for units to plan, pack up, and deploy, and to reduce 
airlift requirements, while enhancing deployed capabilities.  It investigates and evaluates technologies to enhance the sustainment of deployed forces in contingency 
operations and to improve logistics support for both combat and peacetime operations.  It develops toxicological tools and technology to minimize the risks and 
mission impact to DoD personnel from exposure to hazardous chemicals, while also reducing weapon systems life cycle cost.

(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) MAJOR THRUST:  Develop logistics sustainment technology options and perform feasibility studies to support 

large-scale advanced technology development programs.  These technologies will lead to more supportable weapon 
systems at reduced logistics support costs.

2.076 0.000 0.000

(U) In FY 2005:  Conducted research to establish the science base for simulation of cognitive behavior.  Developed 
algorithms and interface requirements for logistics reachback in support of contingency operations.  Developed 
software components to accurately model mixed initiative (human and synthetic actor) decision-making support.

(U) In FY 2006:  Not Applicable.
(U) In FY 2007:  Not Applicable.
(U)
(U) MAJOR THRUST:  Develop logistics readiness technology options and perform feasibility studies to support 

large-scale advanced technology development programs.  These technologies will lead to more efficient utilization of 
logistics resources for AEF operations.

1.598 0.000 0.000

(U) In FY 2005:  Examined new techniques to identify both functional and system requirements, as well as new 
information presentation techniques for future logistics and maintenance software tools.  Continued working to 
define the requirements and component technologies necessary to support a more automated and responsive 
maintenance environment.  Designed foundational models for advanced simulation capabilities that optimize limited 
logistics resources during operations.  Defined "sense-respond" capabilities which will promote effects-based 
logistics through a common operating picture.

(U) In FY 2006:  Not Applicable.
(U) In FY 2007:  Not Applicable.
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U)
(U) MAJOR THRUST:  Develop, demonstrate, and apply predictive assessment models to determine the toxicological 

risks to airmen if exposed to operational compounds and materials.  This will improve commanders' decision-making 
ability to properly balance mission and force protection requirements.

0.884 0.000 0.000

(U) In FY 2005:  Developed biotechnology procedures and computer simulation models to predict effects of toxic 
exposure on airmen and improve the protection of Air Force personnel.  Developed and demonstrated algorithms to 
describe the function of a cell-like entity with the potential for improved logic, sensor, and bio-electromechanical 
capability for Air Force systems.

(U) In FY 2006:  Not Applicable.
(U) In FY 2007:  Not Applicable.
(U)
(U) MAJOR THRUST:  Develop nuclear magnetic resonance (NMR) technologies that will identify warfighter exposure 

to toxic chemicals before they result in illness or a reduction in mission performance, thus greatly improving force 
protection and the probability of mission success.

4.445 0.000 0.000

(U) In FY 2005:  Conducted genomic and NMR studies and initiated proteomic and metabolite studies to identify 
target-organ biomarkers in body fluids of the deployed warfighter exposed to hazardous agents.  Assessed 
target-organ response biomarker patterns for early detection of the effects of unknown hazardous agents on Air Force 
personnel.

(U) In FY 2006:  Not Applicable.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Bio Medical DNA Program. 0.976 0.000 0.000
(U) In FY 2005:  Conducted Congressionally-directed effort for Bio Medical DNA Program.
(U) In FY 2006:  Not Applicable.
(U) In FY 2007:  Not Applicable.
(U) Total Cost 9.979 0.000 0.000

(U) C. Other Program Funding Summary ($ in Millions)
FY 2005 

Actual
FY 2006 
Estimate

FY 2007 
Estimate

FY 2008 
Estimate

FY 2009 
Estimate

FY 2010 
Estimate

FY 2011 
Estimate

Cost to 
Complete

Total Cost

(U) Related Activities:
(U) PE 0602233N, Human Systems 
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(U) C. Other Program Funding Summary ($ in Millions)
Technology.

(U) PE 0602716A, Human Factors 
Engineering Technology.

(U) PE 0603231F, Crew Systems and 
Personnel Protection 
Technology.

(U) This project has been 
coordinated through the Reliance 
process to harmonize efforts and 
eliminate duplication.

(U) D. Acquisition Strategy
Not Applicable.
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Cost ($ in Millions)
FY 2005
Actual

FY 2006
Estimate

FY 2007
Estimate

FY 2008
Estimate

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

Cost to 
Complete

Total

7184 Decision Effectiveness & Biosciences 36.854 65.078 56.625 49.135 51.616 52.117 52.227 Continuing TBD
Quantity of RDT&E Articles 0 0 0 0 0 0 0

Note:  In FY 2006, Deployment and Sustainment efforts will move from Project 1710 to Project 7184.  Funds for the FY 2006 Congressionally-directed Carbon Nanostructured 
Material for Fluid Purification in the amount of $5.0 million are in the process of being moved to PE 0602202F, Human Effectiveness Applied Research, from PE 0602102F, 
Materials, for execution.

(U) A. Mission Description and Budget Item Justification
This project develops the technology required to enhance deployment capabilities, human performance, biodynamic response, and survivability in all operational 
environments.  By investigating the technologies to enhance deployment capabilities this program seeks to improve logistical support for peacetime and combat 
operations.  This research further defines the physical and cognitive parameters, capabilities, and limits of systems operators; determining human responses to 
operational stresses such as noise, impact, vibration, maneuvering acceleration, spatial disorientation, workload and optimizing the human-machine interface.  It 
produces human-centered design criteria, guidelines, and design tools for developing effective human-system interfaces.  It develops and assesses technologies for 
information display, human-centered information operations, team communications, modeling and simulation, and human-centered Intelligence, Surveillance, and 
Reconnaissance operations.  It conducts experiments and evaluations of control interfaces, crew station layout and functional integration, human information 
processing, crash protection, and emergency escape technologies.  It also develops biotechnologies and tools to minimize the risks and mission impact to DoD 
personnel from exposure to hazardous chemicals, while also reducing weapon systems life cycle cost.

(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) MAJOR THRUST:  Develop interface technologies that enhance human-human and human-machine collaboration in 

network-centric warfare environments.  These technologies will enable the common operational understanding and 
shared, distributed decision making required on the modern battlefield.

4.704 4.959 5.452

(U) In FY 2005:  Demonstrated the feasibility of a situational awareness estimator to improve real-time task sharing 
during multi-platform unmanned combat air vehicle missions.  Explored the decision support benefits of 
multi-sensory controls and displays for intelligent autonomous air vehicles and for multi-mission command and 
control aircraft, and demonstrate a common functionality for ground control centers and for airborne control 
platforms.  Performed laboratory simulations to determine strike chain efficiencies achievable from network-centric 
interfaces that span airborne controllers, unmanned vehicles, and special forces on the ground.  Researched speech 
signal processing and speech-based countermeasures for information operations and demonstrated a multimedia 
speech extraction interface.

(U) In FY 2006:  Begin spiral development of a laboratory prototype of a speech recognizer/synthesizer based on 
multilingual phoneme acoustic models designed to enhance collaboration between multinational forces.  Complete 
development of human-machine interface style guide and begin development of a collaboration toolkit, both essential 
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
for developing effective warfighter interfaces for air battle management command and control (BMC2).  Complete 
development of an operator cognitive state assessment package that enables real-time human-machine collaboration.

(U) In FY 2007:  Determine the risk and benefit of adding language, accent, and domain models into the laboratory 
speech recognizer/synthesizer, and continue to develop advanced speech processing technology.  Complete 
development of a collaboration toolkit for BMC2.  Develop and evaluate BMC2 decision support technologies, and 
plan to demonstrate operational benefits in an advanced technology program.  Demonstrate the ability of the 
cognitive state assessment package to evaluate real-time human-machine collaboration during simulated BMC2 
missions.

(U)
(U) MAJOR THRUST:  Develop cognitive system interface technologies to achieve common understanding at all 

echelons of operations and to improve decision-making and predictive battlespace awareness.  These technologies 
offer breakthrough potential for understanding and modeling human behavior, in order to assure timely and effective 
decisions, while also providing context-sensitive human-computer interfaces that support decision effectiveness.

2.432 3.520 3.962

(U) In FY 2005:  Transitioned to advanced development a cognitive interface and knowledge repository to support 
decision making in the future AOC.  Continued a multi-year exploration of information, display, and course-of-action 
aids by demonstrating a multi-mode information interface to speed air tasking orders.

(U) In FY 2006:  Identify and develop software design patterns that enable the standardization and reuse of 
human-computer interface elements in Command and Control Intelligence, Surveillance, and Reconnaissance 
systems.  Begin to develop collaboration techniques that enable diverse users to share a common object 
representation of the problem domain.  Perform laboratory research on the cultural and ethnic bases of human 
decision-making.  Develop methods to represent knowledge about adversaries as a key technology in overcoming 
barriers that limit effects-based operations.

(U) In FY 2007:  Continue development and begin the transition to advanced development of software design patterns 
that enable the standardization of human-computer interface elements in Command and Control Intelligence, 
Surveillance, and Reconnaissance systems.  Continue to develop collaboration techniques and methods to embed 
them in command and control systems.  Continue researching the cultural and ethnic bases of human decision 
making and begin to develop human performance models that reflect these differences to enable effects-based 
operations.

(U)
(U) MAJOR THRUST:  Establish the technology base for a decision support environment that enables the Joint Forces 

Commander (JFC), Joint Force Air Component Commander (JFACC), and command staffs to interrelate the past, 
present, and future battlefield mission states and to predict the intent and actions of adversaries during Joint 

0.000 4.250 3.750
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
Operations.  Note:  In FY 2006, this increase in funding is due to greater emphasis on commanders decision aids.

(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Develop advanced visualization techniques that enable the uncertainty associated with information to 

be incorporated into the iconic or graphic portrayal scheme for command center display.  Begin to develop methods 
to simulate enemy potential courses of action.  Begin the development of “sensemaking” tools for dynamic 
battlefields.  Begin research toward developing knowledge representation techniques to model potential adversaries 
and complex systems of systems.  Begin research to develop an integrated set of work aids that will support a 
commander's decision-making in a future environment of continuous Anticipatory Planning and Operations (APO).

(U) In FY 2007:  Continue developing advanced visualization techniques that enable the uncertainty associated with 
information to be incorporated into the iconic or graphic portrayal scheme for command center display.  Continue to 
develop, and begin to transition to advanced development, needed methods to simulate enemy potential courses of 
action, beginning with simple models of adversary behavior.  Conduct laboratory experiments to evaluate 
“sensemaking” tools and displays for dynamic battlefields.  Continue to develop knowledge representation 
techniques to model potential adversaries and complex systems of systems.  Continue to develop an integrated set of 
APO work aids to achieve persistent operational planning, persistent prediction, and focused execution even as 
military and broad national security objectives are dynamically changing.

(U)
(U) MAJOR THRUST:  Develop system control interface concepts enabling full operator exploitation of all platform 

capabilities.  Identify the best mix of intelligent methods and traditional design to unambiguously direct the 
operator's attention, which is critical for net-centric operations.  Employ real-time and wargaming simulations to 
quantify operational benefits from new information portrayal concepts.

3.478 4.591 5.443

(U) In FY 2005:  Researched requirements and applications for system control technologies that will enable human 
supervision and control of distributed teams of semi-autonomous vehicles.  Explored a control-display concept that 
reduces task load and channelized attention for unmanned combat air vehicles, and evaluated its use for secondary 
missions of air refueling and electronic attack.  Explored the practicality of human behavior models to reliably 
evaluate displays, began to develop fusion algorithms that combine on-board and off-board sensor data with imagery, 
and simulated the ability of a single operator to perform multiple tasks of target nomination.

(U) In FY 2006:  Using virtual simulation, evaluate decision support interface concepts to enable single operator 
supervision of multiple semi-autonomous unmanned systems. For unmanned combat air vehicles, evaluate first 
generation control-display concepts that reduce operator task load and mitigate channelized attention.  Continue to 
develop fusion algorithms that combine on-board and off-board sensor data with imagery.  Begin to explore the 
integration of computer-generated pictures with sensor images to enable autonomous approach and landing.
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) In FY 2007:  Demonstrate real-time assessment tools and advanced decision support interfaces, including prediction 

capability, for maximizing single operator supervision of multiple highly autonomous unmanned aerial vehicles 
within net-centric environments.  Begin design and development of second generation control-display concepts that 
reduce operator task load and mitigate channelized attention.  Begin algorithm development to blend display imagery 
with computer-generated graphical representations of terrain and real-time data to conduct autonomous landing and 
ground operations at night and during adverse weather.

(U)
(U) MAJOR THRUST:  Develop visual display interface technologies, specifically Helmet-Mounted Displays (HMDs), 

night vision technologies, and large flat-panel displays.  Develop an understanding of the effects of vision through 
display optics, vehicle transparencies, and synthetic vision.  Task optimized visualization and vision enhancement 
using these technologies enable higher information consumption rates day and night across mission applications.

4.733 5.209 4.786

(U) In FY 2005:  Determined ways to reduce the negative effects of binocular disparity, lasers, and distortion through 
helmet visors.  Developed HMD target acquisition and location symbology to reduce decision uncertainty during 
targeting.  Evaluated design options that permit HMDs to replace legacy head-up displays in aircraft and explore 
HMD benefits in remote presence applications.  Assessed visual performance measures suitable for predicting 
display requirements under realistic viewing conditions.  Developed algorithms to enhance vision electronically 
when using head-mounted solid state imagers.

(U) In FY 2006:  Continue development of algorithms to electronically enhance vision when using head-mounted solid 
state imagers.  Evaluate those algorithms using realistic simulations of warfighter visual tasks.  Begin development of 
methods to depict command and control and other complex types of information in intuitive, easy to understand 
ways.

(U) In FY 2007:  Continue to evaluate and improve algorithms to electronically enhance vision when using 
head-mounted solid state imagers.  Continue development of methods to depict command and control and other 
complex types of information in intuitive, easy to understand ways.  Evaluate the methods using realistic simulations 
of the targeted combat environments.

(U)
(U) MAJOR THRUST:  Develop advanced audio display technologies for human-to-human collaboration including 

three-dimensional audio, active noise reduction, and related technologies that mitigate effects of noise and enhance 
performance and information processing in the operational environment.  In particular, these battlespace acoustic 
interfaces will integrate with warfighter equipment and amplify information throughout.

2.746 3.987 4.371

(U) In FY 2005:  Completed technology assessment of acoustic remote threat detection in perimeter defense, and 
explored the use of acoustic detection capabilities by special tactics forces.  Demonstrated the feasibility of 
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
combining active noise reduction with three-dimensional (3-D) audio communications for a high performance (50 
dB) hearing protection system.  Identified a concept to validate the dynamic noise model in terms of lowering the 
cost of collecting acoustic data, and explored acoustic modeling for operational analysis.  Analyzed how to minimize 
acoustic detection of vectored thrust aircraft.  Developed virtual audio interface technology using dynamic 
audio/visual interaction for use with HMDs.

(U) In FY 2006:  Begin to research acoustic signal control to improve human-to-human communications through noise 
reduction systems and improved acoustic signal processing.  Continue to explore the value of acoustic modeling for 
operational analysis.  Continue to analyze how to minimize acoustic detection of vectored thrust aircraft.  Begin to 
develop auditory information aiding technologies for improving collaboration in operational command and control 
environments.  Explore how the novel use of ultrasonic auditory projection can enhance command and control 
operations.

(U) In FY 2007:  Continue to research acoustic signal control to improve human-to-human communications in 
operational environments by improving noise reduction technologies and use of acoustic signal processing to 
improve information gathering for security forces.  Begin to research methods to incorporate weather effects on noise 
propagation and ways to represent weather effects in dynamic noise models.  Continue to develop auditory 
information aiding technologies for remote collaboration.  Explore how to improve audio symbology for streamlining 
command and control operations including 3-D audio symbology.  Begin to explore the human processes that lead to 
communication breakdown.

(U)
(U) MAJOR THRUST:  Develop integrated human-centered Information Operations (IO) and Intelligence, Surveillance, 

and Reconnaissance (ISR) technologies to provide quicker and more intuitive access to information, enhanced 
decision-making capabilities, more effective training procedures, and improved tools for IO/ISR operators' use in 
performing their respective missions.  Note:  In FY 2006 and out, this increase in funding is due to greater emphasis 
on IO and ISR technologies.

5.650 9.067 11.421

(U) In FY 2005:  Conducted research to develop IO and ISR natural collaboration links, training, cultural modeling, and 
predictive battlespace awareness capabilities.  Developed proof-of concept technologies to specify, measure, and 
model key parameters.

(U) In FY 2006:  Conduct research to develop better visualization for spectral data exploitation and to improve predictive 
battlespace awareness capabilities.  Continue next stage of developing proof-of-concept technologies to specify, 
measure, and model key parameters.

(U) In FY 2007:  Conduct research and implementation of models for IO and ISR.  Develop conceptual human system 
interfaces for additional Measurement and Signatures Intelligence capabilities, specifically in the spectral area.  
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
Develop tools and models for assessing the effectiveness of influence operations.  Complete development of 
proof-of-concept technologies to specify, measure, and model key parameters.

(U)
(U) MAJOR THRUST:  Develop human injury criteria and protective system technologies to provide sanctuary from 

injury and disability causing threats to military personnel.  Research will develop technologies to ensure 
accommodation and safety of all airmen during military operations, such as flight, ground patrols, crashes, 
emergency escape, extended missions, and parachute opening shock.

4.204 5.552 5.744

(U) In FY 2005:  Investigated and evaluated technologies to ensure full aircrew population safety during aircraft and 
vehicle operations including vibration, crashes, emergency escape, extended mission, and parachute opening shock.  
Revised injury criteria to account for variations in biodynamic response based on individual crewmember differences 
in size and gender.  Investigated seating systems to improve crewmember comfort while maintaining safety during 
emergency escape or other mishap.  Developed helmet weight and center of mass limits for symmetric and 
asymmetric HMD systems to ensure safety during emergency escape.

(U) In FY 2006:  Using available safety and medical databases, evaluate and begin addressing primary Air Force injury 
and physical health effects causes.  Define criteria functions to relate seat cushion comfort to measurable parameters 
for use in seating requirements.  Develop initial collaborative information system for analyzing environmental threats 
and developing immunity strategies.  Begin determining the effects and interrelationships between equipment fit, 
workload, marginal anthropometry, and physical capability.

(U) In FY 2007:  Develop injury criterion for multi-axial dynamic neck loading and standards for gender and 
demographics.  Determine the effects and interrelationships between equipment fit, workload, marginal 
anthropometry, physical capability, cognitive capability, and increased equipment loads on pilot crew performance.  
Using risk-based analysis, identify primary musculoskeletal disability causes and begin addressing equipment, 
procedure, or training improvements.  Develop initial data mining and analysis tools for searching across 
biomechanics, safety, and medical information systems.

(U)
(U) MAJOR THRUST:  Quantify and model the effects of aerospace stressors on pilot performance, cognitive function, 

and safety in dynamic flight environments.  Develop design criteria and technologies to ensure effectiveness and 
safety of helmet-mounted systems and other protective equipment during maneuvering acceleration.

2.826 1.625 1.544

(U) In FY 2005:  Developed protective technologies and helmet-mounted systems design criteria for the full aircrew 
population based on crew performance in operational maneuvering environments.  Refined models for human 
information processing in the dynamic environment and initiated incorporation into wargaming and simulation-based 
acquisition.
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) In FY 2006:  Investigate asymmetric helmet loads in high-G environment and assess effects on helmet aiming and 

pointing.  Continue cognitive model incorporation into wargaming scenarios and simulation-based acquisition.
(U) In FY 2007:  Develop concepts to reduce effects of heavy flight helmets in the high-G environment.  Complete 

validation and transition of high-G cognitive model for simulation-based acquisition.  Explore multisensory 
technologies for augmented cognition to enhance performance in dynamic environments.

(U)
(U) MAJOR THRUST:  Develop technologies to counter Spatial Disorientation (SD) and improve pilot performance, 

resulting in increased mission effectiveness and decreased loss of lives and aircraft due to SD mishaps.  Note:  This 
effort completes in FY 2005.

2.566 0.000 0.000

(U) In FY 2005:  Completed flight-testing of Pathway-in-the-sky utilizing a HMD to complete the transition from 
Head-Up Display to HMD.  Developed a syllabus for SD countermeasure training for the Integrated Panoramic Night 
Vision Goggles and specific recommendations for the optimum mix of visual, audio, and tactile cueing to avoid 
spatial disorientation.

(U) In FY 2006:  Not Applicable.
(U) In FY 2007:  Not Applicable.
(U)
(U) MAJOR THRUST:  Develop, demonstrate, and apply experimental models for predictive assessment to create 

in-house and fielded methods to determine the toxicological risks to airmen exposed to operational compounds and 
materials.  Improve  commanders' decision-making ability to properly balance mission and force protection 
requirements.  Note:  In FY 2006, this effort moved from Project 1710.

0.000 0.881 1.601

(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Develop procedures and computer simulation models to predict effects of toxic compound and 

nanomaterial exposure on Air Expeditionary Forces and improve the protection of Air Force personnel in operational 
environments.  Continue development and demonstration of algorithms to describe the function of a cell-like entity 
with the potential for improved logic, sensor, and bioelectromechanical capability for Air Force systems.

(U) In FY 2007:  Apply procedures and computer simulation models to predict effects of toxic compound and 
nanomaterial exposure on Air Expeditionary Forces and improve the protection of Air Force personnel in operational 
environments.  Further develop and demonstrate algorithms to describe the function of a cell-like entity with the 
potential for improved logic, sensor, and bioelectromechanical capability for Air Force systems.

(U)
(U) MAJOR THRUST:  Develop biotechnologies to identify warfighter exposures to hazardous agents before they result 

in illness or a reduction in mission performance, thus greatly improving force protection and the probability of 
0.000 4.974 6.339
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
mission success.  Note:  In FY 2006, this effort moved from Project 1710.

(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct genomic, proteomic, and metabolite studies to identify target-organ biomarkers in body fluids 

of the deployed airmen exposed to hazardous agents.  Assess kidney and liver organ response biomarker patterns for 
early detection of the effects of unknown hazardous agents on Air Force personnel.

(U) In FY 2007:  Continue to conduct genomic, proteomic and metabolite studies to identify target-organ biomarkers in 
body fluids of the deployed airmen exposed to hazardous agents.  Complete kidney and assess liver organ response 
biomarker patterns for early detection of the effects of unknown hazardous agents on Air Force personnel.

(U)
(U) MAJOR THRUST:  Develop logistics readiness technology options and perform feasibility studies to support 

large-scale advanced technology development programs.  These technologies will lead to more efficient utilization of 
logistics resources for Air Expeditionary Force operations.  Note:  In FY 2006, this effort moved from Project 1710.

0.000 1.972 2.212

(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Complete examination of new techniques to identify both functional and system requirements.  

Continue to investigate and apply new information presentation techniques for future logistics and maintenance 
software tools.  Continue work on defining "sense-respond" capabilities which will promote effects-based logistics 
through a common operating picture.  Begin to develop methods of quantifying levels of success of logistics and 
maintenance operations in support of flying missions.

(U) In FY 2007:  Continue to investigate and apply new techniques for future logistics and maintenance technical data 
presentation and training.  Continue work on defining sense-respond capabilities which will promote effects-based 
logistics using a net-centric environment.  Identify technology gaps to meet previously defined emergency response 
logistics requirements.

(U)
(U) CONGRESSIONAL ADD:  Special Operations Target Acquisition and Control Suite (SO-TACS). 1.367 1.380 0.000
(U) In FY 2005:  Developed knowledge management tools to improve mission planning for special tactics operators.  

Explored enhanced methods for target identification using synthetic overlays and virtual comparisons in day and 
night settings.  Assessed the value of onboard hyperlinked reference files to improve operator performance.  Devised 
an improved moving map display for better situational awareness.  Evaluated predicted battle effects to improve 
battle damage and threat assessment.

(U) In FY 2006:  Conduct Congressionally-directed effort for SO-TACS.
(U) In FY 2007:  Not Applicable.
(U)



UNCLASSIFIED
DATE

Exhibit R-2a, RDT&E Project Justification February 2006
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT NUMBER AND TITLE

02 Applied Research 0602202F Human Effectiveness 
Applied Research

7184 Decision Effectiveness & 
Biosciences

Project 7184 R-1 Shopping List - Item No. 7-19 of 7-26 Exhibit R-2a (PE 0602202F)

118
UNCLASSIFIED

(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) CONGRESSIONAL ADD:  Network Warfighter Decision Support. 1.074 1.380 0.000
(U) In FY 2005:  Developed algorithms and control/display technologies that enhance the Unmanned Aerial Vehicle 

(UAV) operator's anticipatory decision making to include generating multiple courses of action, predicting target 
location, and identifying the likely adversary reactions.  Developed robust and intuitive methods for the UAV crew to 
rapidly sort and evaluate multiple courses of action.  Integrated and evaluated UAV console concepts in virtual 
simulation, culminating with full mission simulation using the most appropriate Air Force facilities.

(U) In FY 2006:  Conduct Congressionally-directed effort for Network Warfighter Decision Support.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  AFSOC Battlefield Air Operations Kit. 1.074 0.000 0.000
(U) In FY 2005:  Conducted Congressionally-directed effort for AFSOC Battlefield Air Operations Kit.
(U) In FY 2006:  Not Applicable.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Bio Medical DNA Program.  Note:  In FY 2005, this effort was executed in Project 

1710.
0.000 0.986 0.000

(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Bio Medical DNA Program.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Bacterial Ghost Vaccine for Influenza Virus. 0.000 0.986 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Bacterial Ghost Vaccine for Influenza Virus.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Eyewear Display for Battlefield Operations. 0.000 0.986 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Eyewear Display for Battlefield Operations.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Flexible Display and Integrated Communication Device for the BAO. 0.000 0.986 0.000
(U) In FY 2005:  Not Applicable.
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) In FY 2006:  Conduct Congressionally-directed effort for Flexible Display and Integrated Communication Device for 

the BAO.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Fused Carbon Nanotube Material for Fluid Purification. 0.000 2.464 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Fused Carbon Nanotube Material for Fluid Purification.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Rapid ID and Treatment for Air Force Medical Service. 0.000 0.986 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Rapid ID and Treatment for Air Force Medical Service.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Warfighter Pocket XP Project. 0.000 4.337 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Warfighter Pocket XP Project.
(U) In FY 2007:  Not Applicable.
(U) Total Cost 36.854 65.078 56.625

(U) C. Other Program Funding Summary ($ in Millions)
FY 2005 

Actual
FY 2006 
Estimate

FY 2007 
Estimate

FY 2008 
Estimate

FY 2009 
Estimate

FY 2010 
Estimate

FY 2011 
Estimate

Cost to 
Complete

Total Cost

(U) Related Activities:
(U) PE 0602201F, Aerospace Flight 

Dynamics.
(U) PE 0602204F, Aerospace 

Sensors.
(U) PE 0602702F, Command, 

Control, and Communications.
(U) PE 0603205F, Flight Vehicle 

Technology.
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(U) C. Other Program Funding Summary ($ in Millions)
(U) PE 0603231F, Crew Systems and 

Personnel Protection 
Technology.

(U) PE 0603245F, Flight Vehicle 
Technology Integration.

(U) PE 0604706F, Life Support 
Systems.

(U) This project has been 
coordinated through the Reliance 
process to harmonize efforts and 
eliminate duplication.

(U) D. Acquisition Strategy
Not Applicable.



UNCLASSIFIED
DATE

Exhibit R-2a, RDT&E Project Justification February 2006
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT NUMBER AND TITLE

02 Applied Research 0602202F Human Effectiveness 
Applied Research

7757 Bioeffects and Protection

Project 7757 R-1 Shopping List - Item No. 7-22 of 7-26 Exhibit R-2a (PE 0602202F)

121
UNCLASSIFIED

Cost ($ in Millions)
FY 2005
Actual

FY 2006
Estimate

FY 2007
Estimate

FY 2008
Estimate

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

Cost to 
Complete

Total

7757 Bioeffects and Protection 24.107 25.527 21.044 17.845 18.190 18.243 18.146 Continuing TBD
Quantity of RDT&E Articles 0 0 0 0 0 0 0

(U) A. Mission Description and Budget Item Justification
This project predicts and mitigates the effects of exposure to directed energy, warfighter fatigue, altitude, and high, rapid-onset gravitational forces.  The project 
enables the safe operational use of Air Force aerospace systems through technology developments that ameliorate/counter/exploit the biological effects of aerospace 
stressors, directed energy, and other threats.  It addresses areas such as safety, risk assessment, mission planning, countermeasures, personnel protection, and 
counterproliferation research, technology development, and validation.  The project also assesses the bioeffects of directed energy technologies for force protection, 
special operations, military operations other than war, and peacekeeping applications.

(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
(U) MAJOR THRUST:  Conduct laboratory experiments and field research on laser bioeffects, enabling military 

exploitation of laser technology while providing countermeasures for optical hazards/threats.
5.937 5.578 6.804

(U) In FY 2005:  Developed technologies to evaluate human vision impacts of multi-wavelength lasers.  Developed 
technologies to objectively determine the components of combat vision when laser eye protection, along with other 
technologies, are used in an integrated concept.  Investigated the safety and effectiveness of emerging compact, 
ultrashort pulse laser technologies for directed energy weapons applications.  Explored new methods of conducting 
threshold damage studies to reduce reliance on in vivo experimentation.  Developed bioeffects-based safety criteria 
for test, deployment, and use of high-energy laser systems.

(U) In FY 2006:  Continue developing technologies to evaluate human vision impacts of multi-wavelength lasers.  
Continue developing technologies to improve combat vision, including laser eye protection, in an integrated concept.  
Complete bioeffects studies and advocate revisions to national and international safety standards in the near infrared 
based on laboratory data and validated models.  Explore the use of biotechnology as an adjunct to human protection 
from certain laser exposures.

(U) In FY 2007:  Continue developing technologies to improve combat vision and provide laser eye protection in an 
integrated concept.  Continue developing technologies to evaluate human vision impacts of multi-wavelength lasers.  
Develop robust modeling and simulation programs and first approximations of near real-time probabilistic risk 
assessment tools.  Further develop the use and application of biotechnology to evaluate human health in response to 
high power lasers.

(U)
(U) MAJOR THRUST:  Conduct electromagnetic (EM) field bioeffects laboratory experiments and field research to 

enable the safe exploitation of directed energy technologies for communication, target identification, and weapons 
4.112 5.207 6.597
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
development while identifying countermeasures to EM hazards/threats.

(U) In FY 2005:  Enhanced and applied laboratory and field assessment techniques and models for efficient evaluation of 
human health and performance impact of exposure to high peak power and ultra-wideband microwaves being 
developed for anti-electronic and advanced radar applications.  Used bioassessment techniques to reveal possible 
low-level and non-thermal effects of radio frequency radiation.  Integrated energy-deposition model with 
energy-distribution model for advanced dosimetry tools to assess human hazards to microwave exposure. Conducted 
research to support scientifically-based effectiveness, hazard, and safety criteria for EM fields, including millimeter 
waves, in military applications.

(U) In FY 2006:  Develop methods to evaluate the bioeffects of directed energy weapons.  Extend laboratory and field 
assessment techniques into the terahertz range.  Develop modeling and simulation tools to evaluate the human health, 
behavior, and performance impact of high frequency EM systems.  Evaluate human health in response to high power 
and high peak power EM systems using biotechnology.  Continue to conduct research to support scientifically-based 
human exposure standards.

(U) In FY 2007:  Further refine methods to evaluate the bioeffects of directed energy weapons.  Continue to extend 
laboratory and field assessment techniques into the terahertz range.  Continue to enhance modeling and simulation 
tools to evaluate the human health, behavior, and performance impact of high frequency EM systems.  Continue to 
evaluate human health in response to high power and high peak power EM systems using biotechnology.  Continue 
to conduct research to support scientifically-based human exposure standards.

(U)
(U) MAJOR THRUST:  Develop biotechnologies to accurately and affordably support the assessment of threat agents.  

Perform counterproliferation research to enable air operations to continue in the most efficient manner.
2.882 3.268 5.651

(U) In FY 2005:  Conducted feasibility studies investigating biological counterproliferation.  Designed and developed 
innovative counterproliferation technologies.

(U) In FY 2006:  Develop technologies to identify the production source of threat agents.  Develop methods to assess the 
viability and activity of threat agents and continue counterproliferation research to predict and minimize collateral 
damage.

(U) In FY 2007:  Continue to develop technologies to identify the production source of threat agents.  Continue to 
develop and validate methods to assess the viability and activity of threat agents after active countermeasures have 
been employed.  Refine counterproliferation research to better predict and further minimize collateral damage.

(U)
(U) MAJOR THRUST:  Develop technologies to alleviate the detrimental effects of operational stressors on human 

performance.  Results will extend and enhance vigilance, cognitive and physical performance, and survivability in 
2.341 1.330 1.630
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
continuous (24/7) mission environments.

(U) In FY 2005:  Developed counter-fatigue strategies to sustain human performance during extended missions and 
continuous operations.  Expanded development of model-based quantitative fatigue management capabilities to 
include tactics, techniques, and procedures to reduce fatigue-induced errors in vigilance-demanding command and 
control and information operations tasks.

(U) In FY 2006:  Refine and test fatigue model to expand performance predictions for additional air and space 
applications.  Identify and assess novel fatigue countermeasures and associated delivery mechanisms to improve 
human performance in specific operational aerospace environments.  Develop and demonstrate modeling of fatigue 
interventions.

(U) In FY 2007:  Investigate individual differences in human performance variability and response to performance 
enhancing interventions.  Identify and validate methods for real-time performance assessment.  Develop 
methodology to incorporate individual differences in human performance vulnerability and response to performance 
enhancing interventions into an operational performance optimization capability.

(U)
(U) MAJOR THRUST:  Develop technologies and procedures to counter physiological effect of high altitude flight, 

improve pilot performance under high, rapid-onset gravitational forces, and deliver oxygen.  Research will enhance 
airman safety during global attack, global mobility, and special operations missions.

0.729 0.386 0.362

(U) In FY 2005:  Completed investigation of effects of break in oxygen prebreathe time on altitude decompression 
sickness risk.  Explored emerging technologies and alternative G-protection concepts for their potential to improve 
performance, comfort, and operator acceptability of life support equipment.  Assessed chemical contaminant 
penetration in aircrew breathing gases produced by onboard oxygen generation system (OBOGS) technologies.  
Conducted quick-turn scientific consultations to resolve aircrew protection issues in ongoing flight operations such 
as altitude and acceleration protection.

(U) In FY 2006:  Evaluate advanced materials and innovative design concepts to reduce bulk and thermal burden of 
aircrew protective equipment.  Quantify performance characteristics of oxygen systems technologies for multiple 
special operations scenarios.

(U) In FY 2007:  Evaluate ability of candidate integrated aircrew ensemble technology components to address identified 
life support equipment deficiencies.  Continue assessment of oxygen generation systems technology effectiveness in 
a chemical environment.

(U)
(U) CONGRESSIONAL ADD:  Solid Electrolyte Oxygen Separator (SEOS). 6.738 4.731 0.000
(U) In FY 2005:  Developed, characterized, and modeled planar, multi-cell, solid electrolyte membrane stacks to validate 
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(U) B. Accomplishments/Planned Program ($ in Millions) FY 2005 FY 2006 FY 2007
oxygen separator performance.  Developed, miniaturized, and analyzed advanced SEOS breadboard devices designed 
for potential Air Force applications.  Developed and evaluated next generation solid electrolyte stack designs to 
obtain radical improvements in SEOS performance.

(U) In FY 2006:  Conduct Congressionally-directed effort for SEOS.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Laser Bioeffects. 1.368 0.000 0.000
(U) In FY 2005:  Developed integrated technology concepts that enhance visual performance and enable application of 

non-lethal force during force protection operations.  Further refined protection against laser injuries from 
unconventional weapons.

(U) In FY 2006:  Not Applicable.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Genetics of Sleep Deprivation and Fatigue. 0.000 0.986 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Genetics of Sleep Deprivation and Fatigue.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Nanoparticles Directed by DNA Capture Elements for the Detection and Neutralization 

of Bioterrorist Agents.
0.000 1.281 0.000

(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Nanoparticles Directed by DNA Capture Elements for the 

Detection and Neutralization of Bioterrorist Agents.
(U) In FY 2007:  Not Applicable.
(U)
(U) CONGRESSIONAL ADD:  Warfighter Sustainability:  Maximizing Human Performance. 0.000 2.760 0.000
(U) In FY 2005:  Not Applicable.
(U) In FY 2006:  Conduct Congressionally-directed effort for Warfighter Sustainability:  Maximizing Human 

Performance.
(U) In FY 2007:  Not Applicable.
(U) Total Cost 24.107 25.527 21.044
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(U) C. Other Program Funding Summary ($ in Millions)
FY 2005 

Actual
FY 2006 
Estimate

FY 2007 
Estimate

FY 2008 
Estimate

FY 2009 
Estimate

FY 2010 
Estimate

FY 2011 
Estimate

Cost to 
Complete

Total Cost

(U) Related Activities:
(U) PE 0602720A, Environmental 

Quality Technology.
(U) PE 0603231F, Crew Systems and 

Personnel Protection 
Technology.

(U) PE 0604617F, Agile Combat 
Support.

(U) PE 0604706F, Life Support 
Systems.

(U) This project has been 
coordinated through the Reliance 
process to harmonize efforts and 
eliminate duplication.

(U) D. Acquisition Strategy
Not Applicable.




