UNCLASSIFIED

FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602233N
PROGRAM ELEMENT Tl TLE: Readi ness, Training and Environnental Quality Technol ogi es

(U COST: (Dollars in thousands)

PROJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
ACTUAL ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWPLETE PROGRAM

Readi ness, Training and Environmental Quality Technol ogi es
40, 405 31, 426 30, 586 29, 631 30, 322 31, 010 31, 749 32,513 CONT. CONT.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This program el ement (PE) provides generic affordable technol ogi es
in support of all Joint M ssion Areas/Joint Support Areas (JSA), in particular the JSAs for Readi ness; Manpower & Personnel
and Training. These JSAs enconpass requirenents for nmanning, operating, and maintaining fleet assets and for providing the
necessary training to maintain operating forces in a high state of readiness. The PE also supports the Joint Warfare Strategy
"Forward...Fromthe Sea" as well as three of the "Top Five" Future Joint Warfighting Capabilities identified by the Joint
Chiefs of Staff--in particular, capabilities related to: (a) conducting |inmted-objective warfare (e.g., technology for
enhanci ng the performance of special forces personnel, aiding decision makers in highly anbi guous situations, and inproving
casualty care); (b) pronptly engagi ng regional forces worldw de (e.g., technology for deployable training and m ssion
rehearsal ); and (c) countering weapons of nass destruction (e.g., technology for responding to chem cal and biol ogi ca
threats). This PE enconpasses the follow ng areas:

(U) Personnel, Training, and Human Factors technol ogi es enhance the Navy's ability to select, assign, and manage its
people; to train effectively and affordably in classroomsettings, in sinmulated environnments, and while deployed; and to
operate effectively in the conmplex, high-stress, information-rich and ambi guous environments of nodern warfare. Technol ogy
devel opnent in these areas responds to a variety of requirenents, including: providing nore affordable approaches to training
and skill maintenance; managing the force efficiently and maintaining readiness with fewer people and small er budgets;
providing warfighting capabilities optinized for lowintensity conflict and littoral warfare; and operating and nai ntaini ng
i ncreasingly sophisticated weapons systens.
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(U Medical technol ogies increase cost savings; inprove safety and enhance personnel performance capabilities under
adverse conditions; enhance di agnosis of nedical emergencies and treatnent of casualties; and prevent costly occupationa
injury and di sease in hazardous environnents. Requirenments which support technol ogy devel opnent in these areas include:

i mproving warfighting capabilities through enhanced supply and | ong-term storage of prepositioned medical supplies such as
bl ood; providing better stress endurance/control for key personnel; and providi ng enhanced casualty care onboard anphi bi ous
casualty receiving ships.

(U Due to the sheer volume of efforts included in this PE, the prograns described in the Acconplishnments and Pl ans
sections are representative selections of work included in this PE

(U This PE also seeks to strengthen the educational pipeline vital for nmaintaining a strong technol ogy devel opnent
capability, by supporting prograns at a wi de range of educational institutions, including Historically Black Colleges &
Universities, and other Mnority Institutions. 1In addition, the PE provides funding for the Navy Sci ence Assistance Program
(NSAP) the purpose of which is to inprove the ability of the Navy's science and technol ogy community to respond rapidly to
urgent fleet needs. Prograns in this PE are jointly planned in the Reliance process with the Air Force and Arny via panels of
the Joint Directors of Laboratories, the Training & Personnel Systens Science & Technol ogy Eval uati on and Managenent
Committee, and the Armed Services Bionedi cal Research Eval uati on and Managenent Committee.

(U The Navy S&T programincludes projects that focus on or have attributes that enhance the affordability of warfighting
syst ens.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward solution of specific Naval problens, short of a ngjor
devel opnent effort.

(U PROGRAM ACCOWPLI SHMVENTS AND PLANS:
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1. (U FY 1998 ACCOWPLI SHVENTS:

« (U ($20,817) PERSONNEL, TRAI NI NG AND HUMAN FACTORS TECHNOLOGY:
- Initiated:

-- (U devel opnent of computer-based tools to improve the Navy’s force management capabilities.

-- (U) feasibility evaluation of continuous speech recognition technology for the development of a virtual
instructor for training complex team skills.

- Completed:

-- (V) evaluation of the perceptual effects of altered relationships between visual, haptic and auditory
inputs using virtual reality interfaces.

-- (V) development of specifications for a sonar employment training system with improved instructional
capability and reduced initial cost, achieved through real-time simulation of tactical sonar signal
processing in Commercial Off the Shelf (COTS) hardware.

-- (U) development of guidelines for contextualized, computer based training of Basic Electricity and
Electronics skills.

-- (U) development of “non-cognitive” selection tools, such as performance-based measures of personality
and motivation, which can predict the future success of naval enlisted personnel.

-- (V) integration of team training strategies into a prototype tactical decision support system, and
transition the product into the AEGIS combat system.

-- (V) development of advanced human computer interface technologies for multimedia presentation of
tactical information in a Marine Corps combat operations center, thereby improving tactical data
fusion and visualization.

-- (V) development of advanced headphone displays for three-dimensional presentation of sonar information
to improve target localization.
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* (U (%$10,838) MEDI CAL TECHNOLOGY (| NCLUDES CONGRESSI ONAL PLUS- UP - $2,523 SMART Al RCREW | NTEGRATED LI FE SUPPORT

SYSTEM) :
- Initiated:
-- (U systemfor biofeedback control of aircrew physiologic state and integrate with Vehicle Managenent
System
-- (U investigation of pharmaceutical rescue of noise-induced hearing | oss.
- Conti nued:
-- (U research and devel opnent of supportive resuscitation fluids that mninze ti ssue damge and
facilitate stabilization of henorrhagic and burn casualties.
-- (U research and devel opnent of therapeutic reginens/nodalities that prevent reperfusion injuries
subsequent to conbat trauna and henorrhage.
-- (U devel opnent of immune nodul ators for prevention of multiple organ failure.
-- (U devel opnent of neuronodul ators for therapy of non-freezing cold injury.
-- (U prograns that extend the diving operational envelope by permtting faster deconpression and/or
| onger bottomtines.
-- (U undersea nedicine progranms that lead to preventive and treatnent nethods for oxygen toxicity and
enhanced protocols for inmproving submari ne rescue scenari os.
-- (U investigation of operational durability of Gtolerance due to pilot down tine.
-- (U nmechanisns research necessary to prevent perfornance decrenents during sustained operation in
extreme environnents inplementing bi omedi cal and pharnmacol ogi ¢ i nterventions.
-- (U research to address inpact of exposures to induced body currents fromradio frequency radiation;
devel op techniques to protect and/or aneliorate adverse human health effects.
-- (U research to understand the biomechani sns involved with exposure to select neurotoxicants used in
Navy operational environnents.
- Conpl et ed:
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devel opnent of recombi nant enzymes for renoving blood type antigens fromred cells to produce

uni versal donor transfusion blood units and transition effective enzynes to industry for universa
donor red cells.

eval uati on of Al CAR adenosine derivative in treatnment of cardiac failure follow ng henorrhage.
devel opnent of ONR Rinse for treatment of henorrhagi c shock (not beneficial)

first phase of testing of trans-crocetinate for enhancing tissue oxygen delivery follow ng
henor r hage.

eval uation of inmunoregul atory nonocl onal antibodi es as adjuvants in inflammuatory diseases related
to conmbat injury conplications.

transition polynitroxlyated macronol ecul e therapies to advanced devel opnent for | arge anima

testi ng.

conti nue support to the operational Commands in Conmmand, Control, Communications, Conputers,
Intelligence Surveillance & Reconnai ssance (C41 SR) for depl oyed assets. Continued refinenent of
NSAP d obal Tactical Technical Information Center, devel oped Gulf Coast Coalition (GCC) World Wde
Web based information server for COMUSNAVCENT Area of Responsibility (AOR), supported C41
Interoperability Wirkshop in COVSI XTHFLT AOR to address issues with coalition and allied

i nteroperability.

provi de support to the Fleet/Force in high Ilife cycle cost nmintenance areas through application of
i nnovati ve technol ogi es to reduce nmai ntenance frequency, manpower intensiveness, and incorporation
of ‘in the field’ retro-fixes as applicable. Provided means to reduce High Mobility Medium Wheel

Vehicle (HMMWYV) box frame corrosion, and evaluated fiber optic lighting in hazardous spaces on

Carrier Vessel.

-- (U) addressed Fleet/Force operational readiness issues amenable by demonstration and application of COTs

technology solutions. Completed “live fire” evaluation of Ship Deployable Surface Target & Second-
Phase development of this system, performed study on feasibility of Unmanned Air Vehicles to meet
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Cl NCUSNAVEUR needs, devel oped options for COVSEVENTHFLT Anti - Special Operation Forces, evaluated an
Unmanned Surveillance Vehicle for COMWARFORLANT during a Riverine Exercise, deployed systemto

eval uate ability to perform contraband detection in bulk cargo, devel oped night vision

count erneasures training for COMWNAVSPECWAR eval uati on, assisted COWAVSAPECWAR wit h Bi ol uni nescence
software, supported evaluation of a third generation Forward Looking Infrared Radar (FLIR) for Joint
I nt er- Agency Task Force (JIATF) East, and continued investigation of sports medicine protocols for
reduced USMC CCS attrition

e (U ($7,537) SEA-STATE 3 LI GHTERAGE - CONGRESSI ONAL PLUS- UP:

(Y

2. (U FY 1999 PLAN:

initiated the devel opnent of a joint nodular lighter system (JM.S) for ship-to-shore operations in
hi gher sea states and for offloading supplies to beach or at the el evated causeway pier.

e (U (%$20,085) PERSONNEL, TRAI NI NG AND HUMAN FACTORS TECHNOLOGY:
- Initiate:

(Y
(Y

U
U
U)
U)
U)

A~ ~ —~

pl ans and designs to devel op and conduct experinments to systematically investigate the human
performance benefit of various perspective view technol ogy features.

devel opnent of a testbed facility and nodels to enhance the realism of conputer generated forces.
general investigation of applied Human Factors in the design of interactive information nanagenment
and interactive display technology to support user/task centered deci si on-maki ng.

i nvestigate the side effects induced by utilization of virtual environment trainers on shipboard
pl at f or ns.

dynam ¢ assessnent and feedback on Tactical Decision perfornmance.

distributed debriefing for network centric warfare in an information intense environment.
intelligent tutoring for tine-stressed systemcontrol/interaction

R-1 Line Item?9
Budget Item Justification
(Exhibit R-2, page 6 of 14)

UNCLASSIFIED



UNCLASSIFIED

FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602233N
PROGRAM ELEMENT Tl TLE: Readi ness, Training and Environnental Quality Technol ogi es

- Continue:

-- (U devel opnent and eval uati on of unconventional visual, auditory and haptic cueing techniques to
enhance | earni ng of conpl ex perceptual -motor skills.

-- (U development of computer-based tools to improve the Navy's force management capabilities.

-- (U) feasibility evaluation of continuous speech recognition technology for the development of a virtual
instructor for training complex team skills.

-- (U) development of a Response Planner and Manager (RPM) authoring tools; develop the Human Computer
Interface (HCI) and user dialogue.

-- (U) development of design guidelines for a Combat Supervisory Support System that provides for reduced
shipboard manning and increased automation, and supports the use of reconfigurable, collaborative
task teams.

- Complete:

-- (V) laboratory evaluation of candidate instructional strategies and measurement techniques for aircrew
situational awareness.

-- (U) demonstration and evaluation of large flat panel displays for use in aviation mission planning,
mission rehearsal and training systems.

-- (V) development of measures and models to improve the Navy’s ability to predict fleet readiness based on
training and manpower resources expended.

-- (V) development and transition of a prototype tactical decision support system to the Joint Maritime
Command Information System (JMCIS).

(V) ($9,859) MEDICAL TECHNOLOGY (INCLUDES CONGRESSIONAL PLUS-UP - $2,000 SMART AIRCREW INTEGRATED LIFE SUPPORT
SYSTEM):
- Continue:
-- (U) research and development of supportive resuscitation fluids that minimize tissue damage and
facilitate stabilization of hemorrhagic and burn casualties
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research and devel opnment of therapeutic reginens/nodalities that prevent reperfusion injuries
subsequent to conbat trauna and henorrhage.

devel opnent of imune nodul ators for prevention of nultiple organ failure.

devel opnent of neuronodul ators for therapy of non-freezing cold injury.

research to extend the diving operational envelope by permtting faster deconpressi on and/or |onger
bottom times through novel biochem cal based deconpression or other neans of increasing
survivability of Disabled Submarine (DI SSUB) personnel and enhanci ng special warfare operations.
undersea mnedicine prograns that |ead to preventive and treatnent nethods for oxygen toxicity and
enhanced protocols for inproving submarine rescue scenarios and special warfare operations.

i nvestigate operational durability of Gtolerance due to pilot down tine.

i nvestigation of pharmaceutical rescue of noise induced hearing |oss.

mechani smresearch to prevent performance decrenents during military operations in extrene
environnents i npl ementi ng bi omedi cal and phar macol ogi ¢ i nterventions.

research in chronic or high pul se exposure to induced body currents fromradio frequency radi ation
and devel op techniques to aneliorate adverse human health effects through physical and/or biol ogica
protections.

research to identify biomarkers of cardiac sensitization associated with exposure to refrigerants
and fire suppression nmaterials and to devel op preventive neasures; deternine applicability of heart
rate variability analysis to identifying adverse inpact of toxicants.

system for biof eedback control of aircrew physiologic state and integrate with Vehicl e Managenent
System Transition to Advanced Technol ogy Crew Station Program (PE 0603216N)

second phase of testing of oral interleukin-6 for prevention of intestinal ischenia follow ng
henor r hage.

eval uation of interleukin-11 for preservation of intestinal barrier function foll ow ng henorrhage
optim zation of trans-crocetinate delivery foll ow ng henorrhage
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* (U (%1, 165) NSAP:
-- (U continue support to the operational Commands in C41 SR for depl oyed assets.
-- (U provide support to the Fleet/Force in high life cycle cost mai ntenance areas through application of
i nnovati ve technol ogi es to reduce nai ntenance frequency, nmanpower intensiveness, and incorporation
of ‘in the field’ retro-fixes as applicable.
-- (V) address Fleet/Force operational readiness issues amenable by demonstration and application of COTs
technology solutions.

. (U) ($317) Portion of extramural program reserved for Small Business Innovation Research assessment in accordance
with 15 USC 638.

3. (U) FY 2000 PLAN:

e (U) (%$21,102) PERSONNEL, TRAINING AND HUMAN FACTORS TECHNOLOGY:
- Initiate:
-- (V) testand evaluation of models designed to enhance the realism of computer generated forces.
-- (U) develop and evaluate Perspective View Technology (PVT) prototype.
-- (U) demonstrate, test and evaluate After Action Review (AAR) principles in Joint Service exercises.
-- (U) evaluation of an advanced processor for speech recognition.

- Continue:
-- (U) development and evaluation of unconventional visual, auditory and haptic cueing techniques to
enhance learning of complex perceptual-motor skills.
-- (U) demonstrate the efficacy of the framework that specifies how different types of knowledge are
presented to decision makers to foster development of appropriate knowledge structures.
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general investigation of applied Human Factors in the design of interactive informati on nanagenent
and interactive display technol ogy to support decision-making.

dynam c assessnent and feedback on Tactical Decision perfornance.

distributed debriefing for network centric warfare in an information intense environment.
intelligent tutoring for time-stressed systemcontrol/interaction

devel opnent of the RPM aut horing tools, conduct fleet denonstration

pl anni ng, design, devel opnent and conduct of experinments to systematically investigate the human
performance benefit of various perspective view technol ogy feature.

conmpl ete nockup and final experinents for a Conmbat Supervisory Support Systemthat provides for
reduced shi pboard nanni ng and i ncreased autonation, and supports the use of reconfigurable,

col l aborative task teamns.

experinments for continuous shipboard | earning, develop on the job training (QJT) guidelines, and
denonstrate transitions to shi pboard environnent.

devel opnent of a testbed facility to enhance the realism of conputer generated forces.
feasibility evaluation of continuous speech recognition technology for the devel opment of a virtua
instructor for training conplex team skills.

investigate the side effects induced by utilization of virtual environnent trainers on shipboard
pl at f or ns.

MEDI CAL TECHNOLOGY

- - Conti nue:

)
- (Y

research and devel opnent of supportive resuscitation fluids that mnimze tissue damge and
facilitate stabilization of henorrhagic and burn casualties
research and devel opnment of therapeutic reginens/nodalities that prevent reperfusion injuries
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subsequent to conbat trauma and henorrhage.

devel opnent of immune nodul ators for prevention of nultiple organ failure.

devel opnent of neuronodul ators for therapy of non-freezing cold injury.

devel opnent of nission preparation and body protection counterneasure techniques to ninimze

ef fects of pul sed radi owave energy.

effects research durability of Gtolerance due to pilot down tine.

i nvestigation of pharmaceutical rescue of noise-induced hearing | oss.

research to extend the diving operational envel ope by permtting faster deconpressi on and/or |onger
bottom times t hrough novel deconpression or other neans of increasing

survivability of DI SSUB personnel and enhanci ng special warfare operations.

under sea medi ci ne prograns that |ead to preventative and treatnment methods for oxygen toxicity and
enhanced protocols for inproving subnmarine rescue scenarios and special warfare operations.

mechani smresearch to prevent performance decrenents during sustained operations in extrene

envi ronnents inpl enenting bionmedi cal and pharnmacol ogi ¢ interventions.

research to identify biomarkers of cardiac sensitization associated with exposure to refrigerants
and fire suppression nmaterials and to devel op preventive neasures; determ ne applicability of heart
rate variability analysis to identifying adverse inpact of toxicants.

i ndustrial transition of trans-crocetinate as additive for resuscitation fluid

conpl et e devel opnment of interleukins as therapeutics for henorrhage

conplete testing of nerve growmh factors in non-freezing cold injury.

conpl ete testing of guanidine derivative for preservation of mitochondrial function in uncontrolled
henor r hage.

NSAP:
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-- (U continue support to the operational Commands in CA4l SR for depl oyed assets.

-- (U provide support to the Fleet/Force in high life cycle cost maintenance areas through application of
i nnovati ve technol ogi es to reduce mai ntenance frequency, manpower i ntensiveness, and incorporation
of ‘in the field’ retro-fixes as applicable.

-- (U) address Fleet/Force operational readiness issues amenable by demonstration and application of COTs
technology solutions.
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B. (U) PROGRAM CHANGE SUMVARY:
FY 1998 FY 1999 FY 2000

(U FY 1999 President’s Budget Submit: 38,079 29,722 30,915

(U) Appropriated Value: - 31,722 -

(U) Adjustments from FY 1999 PRESBUDG: +2,326 +1,704 -329
(U) FY 2000 OSD/OMB Submission: 40,405 31,426 30,586

(U) CHANGE SUMMARY EXPLANATION:

(V) Funding: The FY 1998 increase is due to the FY98 Small Business Innovative Research funding (-276), Actual Update
adjustment (+2,622) and Federal Technology Transfer (-20). The FY 1999 increase is due to Revised Economic assumption
(-73), Civilian Personnel Underexecution (-16), Congressional Add for Smart Aircrew (+2,000) and Contract Advisory and
Assistance (-207). FY 2000 decrease is due to Outsourcing Adjustment (-73), Navy Working Capital Fund adjustment

(+120), Civilian Pay Rates (+66) and Non Pay Inflation (-442).
(U) Schedule: Not applicable.
(U) Technical: Not applicable.

C. (U) OTHER PROGRAM FUNDING SUMMARY: Not applicable.
(U) RELATED RDT&E:

(U) PE 0601152N (In-House Independent Laboratory Research)

(U) PE 0601153N (Defense Research Sciences)
(U) PE 0602232N (Communications, Command and Control Technology)
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PE 0603706N (Medi cal Devel oprment (Advanced))

PE 0603707N ( Manpower, Personnel and Traini ng Advanced Technol ogy Devel opnent)
PE 0603712N (Environnmental Quality and Logi stics Advanced Technol ogy)

PE 0602202F (Human Systens Technol ogy)

0602205F (Personnel, Training and Sinul ation)

PE 0602716A (Human Factors Engi neeri ng Technol ogy)

PE 0602727A (Non-System Trai ni ng Devi ce Technol ogy)

PE 0602785A (Manpower, Personnel and Trai ni ng Technol ogy)

PE 0602787A (Medi cal Technol ogy)

ccceccccee
hY)
m

This PE adheres to Tri-Service Reliance Agreenents on Human Systens Technol ogy, Medical, and CBD Technol ogy. Oversight
is provided by the Joint Directors of Laboratories, Training and Personnel Systens Science and Technol ogy Eval uation
Managenment and Armed Services Bionmedi cal Research Eval uation and Managenent.

D. (U SCHEDULE PROFILE: Not applicable.
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