UNCLASSIFIED
FY 2003 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2002

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602123N
PROGRAM ELEMENT TI TLE: Force Protection Applied Research

COST: (Dollars in Thousands)

PRQIECT

NUMBER &  FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 TO TOTAL

TI TLE ACTUAL ESTI MATE ESTI MATE  ESTI MATE ESTI MATE  ESTI MATE ESTI MATE = COVPLETE PROGRAM
Force Protection Applied Research

** 130, 870 89, 390 80, 864 77,540 73,039 75, 036 CONT. CONT.

** The Sci ence and Technol ogy PEs were restructured in FY 2002. FY 2001 efforts were funded in PE(s) 0602121N
0602122N, 0602232N, 0602270N, 0602633N

A. (U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Thi s project addresses applied research associated with
provi ding the capability of Platform and Force Protection for the U S. Navy. This project supports the devel opnent of
technol ogi es associated with all naval platfornms (surface, subsurface, terrestrial and air) and the protection of those
platforns. The goal of this project is to provide the ability to win or avoid engagenents with other platforns or
weapons and, in the event of engagenent, to resist and control damage while preserving operational capability.

(U) SURFACE SHI P & SUBMARI NE HULL MECHANI CAL & ELECTRI CAL (HMBE) thrusts include: signature reduction, hull life
assurance, hydronechanics, distributed control for autonmated survivability and advanced el ectrical power systens.

Si gnature reducti on addresses el ectromagnetic, infrared and acoustic signhature tailoring, both topside and underwater
Hull 1ife assurance addresses devel opnent of new structural system approaches for surface ships and subnari nes,

i ncludi ng the managenent of weapons effects to control structural damage and the inprovenent of structural naterials.
Hydr omechani cs addresses hydrodynam c technol ogi es, including the signature aspects of the hull-propul sor interface.
Distributed intelligence for automated survivability addressees both the basic technol ogy of automati ng damage contro
systens as well as distributed auxiliary control with self-healing capability. Advanced electrical power system
addresses el ectrical and auxiliary system and conponent technol ogy to provide inprovenent in energy and power density
operating efficiency and recoverability from casualties.

(U) SENSORS & ASSOCI ATED ( S&A) PROCESSI NG t hrust focuses on applied research for conplenentary sensor and processing
technol ogi es for 21st century warfighting success and platformprotection. Current small platforns (both surface and
ai rborne) have little to no situational awareness (S&A) or self-protection against air, surface, and asymetric threats.
The goal of this effort is to provide these platfornms with effective self-protection. The technol ogy areas specific to
platform protection will devel op individual or multispectral (Electro-Optic (EQ), Infrared (IR, Radio Frequency (RF),
el ectromagnetic (EM, visual and acoustic) sensors and associ ated processing. To defend platfornms from current and
advanced threats in at-sea littoral environnents and in port, these technol ogies nmust inprove nmultispectral detection
and distribution of specific threat information.
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(U) M SSILE DEFENSE (MD) applied research devel ops enabling technology for littoral Theater Air and M ssile Defense
(TAMD) enhancenents for transition to acquisition programs. These enhancenents will interact efficiently, effectively,
and in tine to detect, control, and engage projected anti-ship cruise mssiles, overland cruise nmissiles, aircraft and
theater ballistic threats. The M ssile Defense Science and Technol ogy (S&T) projects directly provide el enents of the
capability required by the Joint Requirenments Oversight Council (JROC) TAMD Capstone Requirenments Docunment (CRD) (2001).

This PE includes those MD el enents that performrisk reduction for Force Protection Capability. 1In addition, energing
S&T requirenments for Discovery and Invention in the area of Directed Energy and Stri ke Technol ogy are al so incl uded
under M ssile Defense. In the term nology of the TAMD CRD, Attack Operations (Strike) is a necessary el enent of Theater

Air and Mssile Defense in order to attack the air threat before they are |aunched.

(U) Al RCRAFT TECHNOLOGY t hrust devel ops enabling technol ogy for naval aviation, with enphasis on the demands i nposed by
aircraft carrier flight operations and Mari ne Corps anphi bious and field operations relating to the Joint M ssion Areas
of Strike and Littoral Warfare. This programexploits enmerging technologies of: (a) structures and flight controls to
reduce the total life-cycle-cost and extend the operational life of |legacy air vehicles; (b) reduced observables, (c)
aerodynam ¢ desi gns of Navy-unique aircraft conmponents; (d) advanced gas turbine engi ne conponent designs and power
systens for extended range/ endurance; and (e) predicting safer, nore reliable at-sea operating envel opes. The program
provi des m ssion area anal ysis and concept definition required for the applied research phase of air vehicle prograns.

(U) Applied research efforts address manned and unmanned airborne platformtechnol ogies for future joint warfighting
capabilities to pronmptly engage regional forces in decisive conbat on a global basis and to enploy a range of nore
suitable actions at the Iower end of the full range of military operations, which achieve mlitary objectives with
m ni mum casual ti es and coll ateral danage. This thrust adheres to Defense Science and Technol ogy (S&T) Reliance
Agreenents and supports the Departnment of Defense Science and Technol ogy Strategy, which coordinates and mnim zes
duplication of aircraft technology efforts. Individual Navy aircraft technology applied research efforts fill Nava
Avi ation needs that are not nmet by Air Force, Arny, National Aeronautics and Space Administration (NASA), Defense
Advanced Research Projects Agency (DARPA) and industry prograns.

(U) Aircraft Technol ogy applied research addresses goals and payoffs set forth in the Air Platfornms Defense
Technol ogy Area Plan (DTAP). At the Project Reliance Fixed Wng Vehicle taxonony |evel, goals include Aerodynam cs
Fl i ght Control, Subsystems, Structures and Integration technol ogies.

(U) UNDERWATER (UW PLATFORM SELF DEFENSE t hrust devel ops enabling technologies that will increase the survivability of
surface ship and submarine platforns against torpedo threats. Proposed technol ogi es focus on defeating high priority
threats including torpedoes (i.e. straight running, wake hom ng, acoustic homi ng, high speed torpedoes, air dropped

t orpedoes, and sal voes of torpedoes). The long-term goal of the UWPl atform Self Defense effort is to devel op
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technologies that will ultimtely be placed on board ship. Technol ogi es shoul d be devel oped to ninim ze shipboard

i mpact, allow automatic enpl oynent, and require no organi zati onal maintenance. Specific technol ogy includes two
progranms. The Next Ceneration Counterneasure (NGCM: A nobile adaptive acoustic counterneasure with acoustic

comuni cation |links to enable counterneasure connectivity and group behavior to defeat threat torpedoes. The Anti-
Torpedo Torpedo (ATT)/Tripwi re Denonstration: Technol ogies that inproved passive shipboard detection, classification,
and localization (DCL) of inconing torpedoes and an ATT to engage the threat torpedoes.

(U) Due to the number of efforts in the PE, the prograns described are representative of the work included in the PE

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis funded 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
maj or devel opnent effort.

B. (U) PROGRAM ACCOWPLI SHMENTS AND PLANS:
1. (U FY 2001 ACCOWPL| SHVENTS:

(U (%$32,106) SURFACE SHI P & SUBMARI NE HMRE
(U) Signature Reduction
Initiated:
(U) For Subrmarines - Evaluation of control algorithnms for advanced degaussi ng/ de-anpi ng of submarine hulls.
Feasibility study to devel op realizabl e nodul ar hull/payl oad nodul es. For Surface Ships — Assessment of optiona
degaussing coil arrangenents coils arranged internal to hull. Planning of next generation IR scene nodel. (Funded
in PE 0602121N).
Cont i nued:
(U) For Submarines - Evaluation of submarine flanking path acoustic propagation with a nulti-conponent
eval uation. Devel opnent of advanced nunerical acoustic codes and gridding methods with limted benchmarki ng. For
Surface Ships — Devel opnent of physics based nunerical nodel for electronmagnetic scattering of hydrodynam c
di sturbances. (Funded in PE 0602121N).
Conpl et ed:
(U) For Subrmarines — Full-scale trial to establish hull response and radi ated noise levels with hull treatnents
applied. For Surface Ships — Electric field nmeasurenents nmade on an existing 1:96 scal e nodel DDG 51 physica
nodel , validati ng Boundary El enent Mddel (BEM . Evaluated and procured Hi gh Frequency (HF) transmt and receive
antennas for at-sea neasurenents. (Funded in PE 0602121N)
(U Hull Life Assurance:
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Initiated:
(U Analytical tool devel opnent for dynam c magazi ne protection. (Funded in PE 0602121N)
Conti nued:

(U Installation and denonstration of the fiber-optic health nmonitoring systemon the RV-Triton. Extension of
nuneri cal nodels and nethods to better predict sub-detonation reactions in propellants and expl osives. Design
tool for integrated antenna and conposite topside. Design guidelines for stainless steel advanced doubl ehul |
Desi gn concepts for hybrid conposite/stainless steel joints. (Funded in 0602121N)
Conpl et ed:
(U) Concept design and requirenments definition for dynam c magazi ne protection. Characterization of conposite
hul | response to explosive | oads. Devel opnent of composite hull criteria. Large-scale |aboratory denonstration
of the hardware and software for a fiber-optic hull rmonitoring systemfor ship hulls under cyclic |oad and high
strain conditions. Hybrid hull design concept with reduced signature conposite bow and stern, and potentially
| ower whi pping stresses. (Funded in PE 0602121N).

(U) Hydronechani cs:
Initiated:
(U) For Submarines: Explorations of two advanced, multi-shaft (rmulti-propulsor), water-jet/punp propul sion
systens with the goals of significantly reducing | ow frequency noise and facilitating ship arrangenment
i mprovenents. (Funded in PE 0602121N)
Cont i nued:
(U) For Submarines: |nmproved maneuvering sinulation capability. For Surface Ships: Devel opnent, validation, and
application of numerical nmethods to integrated propul sor/hull for advanced surface ship configurations. (Funded in
PE 0602121N).
Conpl et ed:
(U) For Submarines: Concept design of a |ooped-blade propeller for a full-stern propul sor. For Surface Ships:
Devel oped experinmental techniques for acquiring hydro surface data. Study on the variable pitch prop design.
(Funded in PE 0602121N).

(U) Distributed Intelligence for Automated Survivability:
Cont i nued:
(U) Investigation of fire and snoke spread nodeling for danage control. (Funded in PE 0602121N)
Conpl et ed:
(U Vvalidation of viability of self-healing control network and Conmercial Of the Shelf (COTS) autonmation by
denonstration on YP-679. Conpleted denonstrati on of automation technology to provide 85%  reduction in damage
control manning. (Funded in PE 0602121N)

(U) Advanced El ectrical Power Systens:
Initiated:
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(U) Concept studies and validation efforts for a Universal Controller Architecture concept. Design for a Power
Quality (PQ product in the 1-2MA range and a Distributed Power Generation product in the .1-.5 MA ranges.
Efforts to transfer wafer-bonding technology to conmercial production to allow affordability for Navy
applications. (Funded in PE 0602121N).

Conti nued:

(U) Devel opnment of solid-state technology for high power distribution systens. (Funded in PE 0602121N)
Conpl et ed:

(U Quiet solid-state circuit breaker operation. Power Electronics Building Block Concept (PEBB) accepted as an
Institute of Electrical and Electronic Engineers (IEEE) standard (| EEE, WG 18). Denonstration of the capability

of Fast-Turn-Of (FTO nodules. Transition of Power Node Control Center to Navy Sea Systens Command ( NAVSEA).
ON-Switch (N type Metal Oxide Sem conductor (MOS) Controlled Thyristor, (NMCT) qualified for nmultiple “snart
muni ti ons” systems. (Funded in PE 0602121N)

(U) ($6,850) SENSORS & ASSOCI ATED PROCESSI NG
(U) Distributed Aperture System
Cont i nued:
For Surface Ship, the Shipboard Laser Acquisition System (SBLAS), a common |aser warning solution for all nava
surface vessels that can detect and locate tactical |aser threats by indirect scattering as well as direct
illum nation, successfully denonstrated proof of concept of single sensor |aser-threat warning for |arge ships and
wi de area protection for anphi bious assault vehicles. SBLAS Critical Design Review (CDR) was successfully
conducted and | ong-lead procurenment initiated for system fabrication, delivery and testing under the Platform
Protection FNC (PPFNC) El ectronic Warfare (EW Integrated Self-Protection for Small Surface Platforns (EW SSP)
program conmenci ng in FY02. (Funded in PE 0602270N)
Conpl et ed:
(U) For Surface Ships, the Navy studi ed various concepts and designs for ship based Infrared Search
and Track (IRST). The study |ooked at two technol ogy options for shipboard IRSTs-- full staring and step-staring.
The study results recomend the full staring technol ogy, using anenorphic optics and el ectronic stabilization
t echni ques. This study provides the bases for the Distributed Aperture System (DAS) and the technol ogy to pursue
for the DDX, CGX, and CVNX. Also, the Navy has successfully denonstrated the porting of shipboard | RST signa
processing algorithns to processor independent M ddleware interface software for application in the DAS. (Funded
in PE 0602270N and 0602232N)
(U) Supports the EWElectro-Optic/Infra Red (EQJIR) technol ogy devel opnent projects within the PPFNC. Current
smal |l platforms (both surface and airborne) have little to no situational awareness (SA) or self-protection
agai nst threat mssile systens which EWthreat warning and self-protection capabilities can provide. The focus of
FYOl efforts was to develop EQ IR technol ogies that could provide these platforms the capability to achieve very
accurate hem spheric direction-finding (DF) of radio frequency (RF) signals and deny the eneny their effective use
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or exploit their weaknesses. This capability, when integrated with emitter identification and Low Probability of

Intercept (LPI) detection systens, will provide netted targeting information and cueing that allows for platform
sel f protection against various threat systenms. (Funded in PE 0602270N and 0602232N).
Conti nued:

(U) For Naval Aircraft, the Electrical IR Decoy Launcher project successfully evaluated alternate decoy |auncher
concepts including the rail gun and coil gun concepts and successfully conducted a single shot denonstration
firing of a full size decoy to deploynent velocity. (Funded in PE 0602270N)

Conpl et ed:

(U) For Naval Aircraft,the Miulticolor Threat Warning project denonstrated the capability to use a

charged coupl ed device to obtain wi de-angle search to detect narrow atomc line em ssions in nmissile plunes using
a very narrow bandpass spectral filter to remove clutter. This capability will aid in the detection of threat
non-radi o frequency (RF) missiles in order to effectively deploy counternmeasures inproving aircraft survivability.
(Funded in PE 0602270N).

(U (%13,564) Al RCRAFT TECHNOLOGY:
(U) Integrated Avionics:
Cont i nued:
(U) Overall nulti-node visually-coupled display systemtechnol ogy integrati on enhancenent between visor optics,
three di nensional (3-D) audio, precision head tracking and selected threat protection technology. (Funded in PE
0602122N) .
Conpl et ed:
(U Field denpnstration of the baseline Navy Crusader flightworthy day/ni ght hel met-nmounted display system
i ncl udi ng ni ght cameras and basel i ne i nage fusion nodul e operations. (Funded in PE 0602122N)
(U) Advanced digital magnetic head tracker acceptance and perfornmance validation testing. (Funded in PE
0602122N) .
(U) Naval Air Vehicle Technol ogy:
Cont i nued:
(U) Devel opnent of prediction of corrosion-assisted fatigue degradation within a scatter factor of four to
devel opnent engi neering guidelines for maintenance practices. (Funded in PE 0602122N)
(U) Devel opnent of analysis of dynamic |oad effect on fatigue Iife. (Funded in PE 0602122N)
(U) Devel opnent and sinul ati on of automated maneuvering algorithns to inprove lethality, safety, and
survivability for Naval M ssion tasks. (Funded in PE 0602122N)
(U) Devel opnent, integration, and testing of intelligent flight control prognostics and reconfiguration to
i mprove safety, survivability, and nmaintainability. (Funded in PE 0602122N)
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(U Flight-testing with DARPA and Boei ng of a Unmanned Air Vehicle (UAV) to denonstrate conversion fromrotary-
wing to fixed-wing flight using a canard/rotor w ng concept. (Funded in PE 0602122N).
Conpl et ed:
(U Inmplementation and simulation testing of seven different non-linear, intelligent, and adaptive gui dance and
control laws for the Intelligent and Adaptive Gui dance and Control Law Study. (Funded in PE 0602122N).
(U Initial non-real-time high-fidelity simulation testing of systemlevel fault diagnostics including system
failure identification and reconfiguration. (Funded in PE 0602122N).
(U Initial devel opment testing of flight control hardware prognostics algorithns using data sets. (Funded in PE
0602122N) .
(U Initial sinulation of advanced carrier |anding algorithnms using both an F/ A-18 and an unconventi onal
aircraft. (Funded in PE 0602122N).
(U Mediumfidelity Uninhabited Conmbat Air Vehicle (UCAV) sinulation with no distribution limtations for
uni versity participants. (Funded in PE 0602122N).
(U Two high-speed wind tunnel tests of the F/A-18E in the NASA-LaRC 16-ft Transonic Tunnel (TT). The first test
used highly instrumented wi ngs to neasure both steady and unsteady pressure coefficients as well as root nean
square (RVS) data of the forces and nmoments. This pressure data was then used to validate several structured and
unstructured conputational fluid dynam cs (CFD) codes. (Funded in PE 0602122N).

(U dassified program (Funded in PE 0602122N).

(U (%$2,138) UNDERWATER PLATFORM SELF DEFENSE
(U) Underwater Platform Self Defense:
(U Initiated: None
Cont i nued:
(V) Devel opnent of ATT and Tripwi re Torpedo Defense System (TDS) technol ogy. (Funded in PE 0602633N).

(U Cdassified program (U) Cassified program (Funded in PE 0602633N).

(U) FY 2001 Congressional Plus-Ups:

(U) (%4,839) Three Dinensional Printing (3DP) Metal Working Technol ogy: Denonstrate an el ectronic-based
manufacturing capability that would incorporate a Three Di nensional Printing (3DP) nmachi ne and supporting process
equi pnent. Three Dinensional Printing is a rapid solid freeform process for nmetal and netal conposite parts and
tooling equi pnent. (Funded in PE 0602121N)

(U ($1,931) Electromagnetic Propul sion Systenms: Devel op new hi gh-energy technol ogies for electric power
storage, distribution, and electric propul sion systens on Navy ships. (Funded in PE 0603508N)
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(U) ($7,726) Advanced Hull Form I n-Shore Denponstrator (AHFID): Conplete prelimnary design of conplete subscale
AHFI D Rim Driven Propul sor (RDP) electric drive systeminstallation on Hybird Snall Witerplane Area Craft (HYSWAC)
vehicle, prelimnary design of all conponents and sone |ong | ead procurenments. Conplete redesign and nodel tests
of RDP for inmproved efficiency is underway. (Funded in PE 0603792N)

2. (U) FY 2002 PLANS:

(U) (%55, 638) SURFACE SHI P & SUBMARI NE HMRE
- (U) Signature Reduction
Initiate:
(U) For Submarines: Devel opnent of analytical nodels to further define nodular submarine hull concepts. For
Surface Ships - Planning of tow tank acoustic tests and nurerical nodel of uncoated surface conbatant hull for
surface ship acoustic program Antenna isol ation nmeasurenent for both high band and | ow arrays integrated into
topsi de structures. Assessnent of technol ogy options for electromagnetic, thernmal, electro-optical and visua
signature reduction of Low Cbservabl e |Integrated Deckhouse (LID). Assessnent of susceptibility of surface ships
electrical fields causing nmines to trigger for Near Field Deanping program Devel opnment of a nmeasurenment system
to evaluate scaling relationships for hydrodynam c di sturbances.
Conti nue:
(U) For Subrmarines - Evaluation of control algorithnms for advanced degaussi ng/ de-anpi ng of submarine hulls.
Devel oprment of advanced nunerical acoustic codes and griddi ng methods. For Surface Ships - Devel opnent of
technol ogy options for el ectromagnetic, thermal, electro-optical and visual signature reduction of LID. Assessnent
of susceptibility of surface ships electrical fields causing mnes to trigger for Near Field Deanping program
Devel oprent of physics based nunerical nodel for electromagnetic scattering of hydrodynam c di sturbances.
Conpl et e:
(U) For Subrmarines — Feasibility study to develop realizable nmodul ar hull/payl oad nodul es. Analyze full-scale
trial data to establish hull response and radi ated noise levels with hull treatnents applied. For Surface Ships —
Val i date nunerical model to predict the eddy current contribution to magnetic signatures. Assessnent of both
i nternal and external degaussing coil arrangements. Recommendations for physics and software architecture for the
next-generation infrared scene nodel .
(U Hull Life Assurance:
Initiate:
(U) Conponent design for dynam ¢ nagazi ne protection. Study of Advanced Desi gn Hardeni ng Met hods for hul
structure design for Stainless Steel Advanced Double Hull (SSADH), Conposite Hybrid Hull and other hull forns.
Dynanmi ¢ Behavi or of Conposite Ship Structures (DYCOSS) joint effort with Dutch Navy. Develop tools to describe
failure nechanisns of sandw ch conposites.
Conti nue:
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(U) Characterization of conmposite hull shock response with shock table tests on topside joints. Design tool for
i ntegrated antenna and conposite topside. Analysis of results for conposite hull shock tests perfornmed in the
Baltic Sea (joint effort with Germany).
Conpl et e:
(U) Conplete analytical tool developrment for dynam ¢ nmagazi ne protection. Denonstrate the fiber-optic health
monitoring systemon the RV-Triton during rough weather trials.

(U) Hydronechani cs:

Initiate:

(U) For Submarines: Maneuvering experiments using existing/nmodified propul sor hardware fromthe VIRG N A and

O fice of Naval Research (ONR) Advanced Stern Progranms. For Surface Ships: |Ildentification and quantification of
bubbl e sources around surface ships, including wave-breaki ng and turbul ence effects.

Conti nue:

(U) For Submarines: |nmproved maneuvering sinulation capability. For Surface Ships: Numerical prediction of
hydrodynam c di sturbances generated by surface ships. Developrent, validation, and application of nunerical codes
to integrated propul sor/hull for advanced surface ship configurations. Nunerical prediction of radar returns from
nearby waves to surface waves at ship position and the resulting notion response prediction
Conpl et e:
(U) For Submarines: Conparison of conputational and experinental results for a | ooped-hbl ade propul sor concept and
design a | ooped-bl ade propeller for a full-stern propulsor. For Surface Ships: Denmonstration and eval uati on of the
vari able pitch prop design.

(U) Distributed Intelligence for Automated Survivability:

Initiate:

(U) Assessnent of explosion nmitigation through preenptive use of water m st for advanced danage counter measures.
Conti nue:

(U) Investigation of fire and snoke spread nodeling for danage contro

Conpl et e:

(U) Automated danmge control effort to provide design criteria for automated systens.

(U) Advanced El ectrical Power Systens:
Initiate:
(U) Support of power & energy research infrastructure, including major test and instrunentation needs, for such
things as advanced prototype testing, Superconducting Magnetic Energy Storage (SMES), and other applications of
superconductivity, as well as, power and control systens.
(U) Studies to define advanced system state estimation concepts for controls and sensors. Devel opnent of
technol ogy basis for a famly of electromechani cal actuators. Advanced thernmal management concepts and
conmponent s.
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Conti nue:
(U Evaluation of the potential of inmpact wafer bonded FTOs for future Navy systens. Evaluate potential
applications of silicon-carbide in future high voltage and hi gh power applications. Power el ectronics technol ogy
to reduce the size, weight and cost of Electromagnetic Aircraft Launch and Recovery System
Conpl et e:

(U) Denonstration of advanced passive conmponents for high voltage application.

(U) (%$14,136) SENSORS & ASSOCI ATED PROCESSI NG

(U) Distributive Aperture System
(U) Initiated:
For Surface Ships, the Navy intends on begi nni ng advanced research for the devel opnent of a ship based Distributed
Aperture System (DAS) Infrared Search and Track (IRST) for DDX, CGX, and CVNX platforns. The DAS will address
future surface conmbatant needs to win or avoid engagenents by weapons and platforns, and asymetric threats faced
inthe littorals. The DAS programwi || investigate, exami ne and eval uate new technol ogi es and techni ques for
focal plane arrays, anenographic optics, stabilization techniques, modul ari zed repl aceabl e packagi ng, and hi gh-
speed processors and al gorithms. The DAS sensor, consisting of eight nodules for surface ships will vary based on
the size of ship. It will provide surface ships with a 360-dgree panoramic staring view on the horizon to line of
sight, and will detect, declare, and track air contacts and surface contacts within 2-3 seconds. The sensor
nmodul es can pan downward to view the surface fromnear the ship to line of sight for in port counter terrorism
awareness. DAS will address the surface naval ships needs for a passive fighting ability and in-port security
capability. Two International FY02 Project Agreenents (United Kingdom and Australia) will assist the DAS program
in the devel opnment of sensor, signal processing algorithnms, and high-speed technol ogi es.
(U) For Naval Aircraft, As anti-air threat mssile systens increase in both nunber and techni cal
sophi stication, the Navy is developing a Mssile Warning System (MAB) project that uses a solid-state two col or
staring sensor and tracking systemto provide aircraft systems with the detection, location and identification of
sophisticated threat missiles with the fidelity required to queue | aser-based directional infrared
counterneasures (DIRCM systenms and | aunch of f-board decoys. The MAS systemwi || denpbnstrate a tine-to-go
accuracy of +/- 15%for nmissile ranges greater than 1.5 kiloneters and a 75% increase in the m ninum detection
range for Man Portable Air Defense Systens (MANPADs) with no increase in the false alarmrate.
(U) For Naval Aircraft, the EQ IR Laser Janmer for Tactical Aircraft (TACAIR) project will focus on
conmponents related to the janm ng portion of the DI RCM systemthat also includes the MAS project. These
conmponents i nclude technol ogy enhancenents to the power and beam characteristics of the |aser-based counterneasure
and denonstrating effective jamcodes for all Tier 1 and Tier 2 threat mssiles and a cormmobn jam code with 95%
effectiveness for all Tier 1 and Tier 2 threat nmissiles. These capabilities will enable tactical aircraft to
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operate routinely in airspace bel ow 20,000 feet by providing self-protection against current and advanced IR

gui ded nissile threats.
(U) For Surface Ships A Shipboard EQ IR Cl osed Loop Self Protection project will be devel oped to

denonstrate an integrated threat detection, classification, and closed |oop | aser jamm ng systemto counter

EQ' | R Laser guided anti-ship nmissiles. This will be done by using a nulti-Iline high power |aser system operating
in the visible to longwave IR spectral band; a rangefinder that will range passive targets out to 20knt and a
transcei ver and signal processor that will classify a target in I ess than 3 seconds.

(U For Small Platfornms, EQ IR self-protection for Small Surface Vehicles, part of the Electronic

Warfare Integrated Systemfor Small Platfornms (EWSSP) project, was initiated to provide a small platformwith
automatic response self and | ocal area protection against IR guided and | aser designhated nissiles and munitions.
This will be acconplished with an integrated system capable of detecting and |ocalizing |aser designators and
providing missile launch indication at a range of 4 km The EWSSP effort will be continued under PE0602235N in

FY03.

(U) For Marine Corps, the End User Terninal (EUT) project, structured to develop inproved personal contmunications,
situational awareness and sniper detection for ground troops that use | ess power, provide greater range and ease of
processing unit that delivers the performance simlar to the 550 MHz

use, was initiated and will use a central
Pentium Il but at Yathe power level. The daylight readable | ow power display will provide a nininum of 256 col ors
and an 80% power reduction over existing units.
Conpl et ed:
conpl ete fabrication and

(U) For Surface Ships, the Shipboard Laser Acquisition System (SBLAS) project wll
characterization of an off-axis |aser detection systemand a decoy subsystemthat wll

proj ect.
(U) For Naval Aircraft,
shots and investigating conponents and designs for

become part of the EW SSP

the Electrical IR Decoy Launcher is developing the capability for multiple decoy
a non- foreign object danage (FOD) |ess cartridge.

($33,467) M SSI LE DEFENSE

Initiate:
(U) As part of the Mssile Defense Future Naval Capability: The Infrared Sensors project will initiate

requi renents anal ysis and technical assessment of alternatives for advanced | RST for airborne detection of Theater

Ballistic Mssile (TBM events. The Littoral Affordability project will devel op affordable el enents of multi-
sensor and combat systens for the purpose of early detect-through-engage functions over-the-horizon from

spectral

firing ships.

(U) The follow ng Discovery and Invention will comrence: The Directed Energy project will build upon free electron
a 100kw Free El ectron Laser for potential

| aser technology to conduct design studies and conponent devel oprment for
naval use. The Advanced Energetics project will be the Navy conponent of the Defense Threat Reduction Agency |ed

Thernobari c Warhead Explosive Fill ACTD. This work will include conposition synthesis and process devel opnent for
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this explosive fill. Using as a basis the Arny Devel oped Tactical Cruise Mssile System (TACMS), feasibility and
design efforts will be conducted for adaptation of this systemto a submarine | aunched TACMS, TACMS-P, for a w de
range of precision strike targets.
Conti nue:
(U As part of the Mssile Defense Future Naval Capability: The Distributed Wapons Coordination (DWC) project, an
evolution from Conposite Threat Evaluation / Wapon Assignment (TEWA), will devel op algorithnms (conpatible with an
open-architecture conbat system) for the purpose of collating theater-w de sensor use and weapons status for common
threat evaluation (CTE) and Preferred Shooter Reconmendation (PSR) functions. The DWC project will devel op and

denmonstrate Navy Area TBM Defense CTE and PSR functionality at a laboratory simulation facility.

(U (%10,185) Al RCRAFT TECHNOLOGY
(U) Naval Air Vehicle Technol ogy (includes |Integrated Avionics):
Initiate
(U) Technol ogy denmonstration of an all-conposite replacenent for dynam cally | oaded control surfaces for tactica
aircraft.
(U) Technol ogy denmonstrati on of an innovative conposite structural configuration of dynam cally | oaded rotary
conmponents.
(U Real-tinme CFD nodeling of ship airwake flows to provide higher fidelity simulations, enhancing safety.
(U) Laboratory validation of a new, innovative design concept for dynamically |oaded rotary conponents for the
Maxi m zi ng Usabl e Service Times (MJST) Program
(U) Devel opment of two full-scale denonstrations of the innovative design concept for dynam cally | oaded rotary
conmponents for the MJST Program
Conti nued:
(U Abrupt Wng Stall) figures of merit devel opnent and verification, CFD validation, and wi nd tunnel test
techniques to nmitigate/elimnate AWS on current/future fighter/aircraft aircraft.
(U) Devel oprment and sinul ati on of advanced control |aws for ship-board auto-land of unconventional vehicles.
(U) Devel oprment and simnul ati on of automated maneuvering algorithns to inprove lethality, safety, and
survivability for Naval M ssion tasks.
(U) Devel opment of Advanced optics and head tracker of a multi-nmode hel met vision system
Conpl et e:
(U Flight-testing with DARPA and Boeing of a UAV to denponstrate conversion fromrotary-wing to fixed-wing flight
usi ng a canard/rotor w ng concept.
(U Piloted sinulation of intelligent flight control prognostics and reconfiguration algorithns to inprove
safety, survivability, and affordability of flight control systens.

(U) Classified program

R-1 Line Item?7
Budget Item Justification
(Exhibit R-2, page 12 of 19)

UNCLASSIFIED



UNCLASSIFIED
FY 2003 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2002

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602123N
PROGRAM ELEMENT TI TLE: Force Protection Applied Research

(U (%$2,612) UNDERWATER PLATFORM SELF DEFENSE
(U) Underwater Platform Self Defense:
Initiate:

(U) Devel oprent of technology for a Next Generation Countermeasure (NGCM
Conti nue

(U) Devel oprment of ATT conponent technol ogy in propul sion, M croEl ectroMechani cal Systens (MEMS)

and Gui dance and
Control (&&C)

(U) FY 2002 Congressional Plus-Ups:

(U) (%$991) Anerican Underpressure System (AUPS): Conplete the test program of the AUPS including the contro
system design. The project will develop control sinulation data to verify perfornmance and safety of the system
in order to fully respond to the United States Coast Guard stated requirenments and pernit rul emaki ng changes.
(U) ($857)Battery Charging Technol ogy: Provide applied research efforts to the devel opment of inproved battery
chargi ng technol ogy.
(U) ($3,568) Center for Advanced Transportation Technol ogy: Provide applied research support to the Center for
Advanced Power Systens (CAPS)

(U) (%$991) Endeavor: Devel op a software environment for
an enphasi s on physics based nodel i ng.

(U) (%4,460) Fusion of Hyperspectral and Panchromatic Data: Research to develop a real-tinme airborne fusion
processor and algorithms for the Navy Hyperspectral /Il mging for Surveillance and Targeting (H STAR) program
Est abl i sh proposal for H STAR Research to support devel opnent of a hyperspectral sensor and signal processing
for the Shared Reconnai ssance Pod (SHARP) on the F/A-18 aircraft for real-tinme detection and classification of
threat targets
(U) (%1,487) Modul ar Advanced Hull Form Research structural issues associated joining steel and conposite
materials, as well as investigating concepts of generic hybrid conposite Naval ship hull construction

(U) (%$2,478) Three Di mensional Printing (3DP) Metal Working Technol ogy: ...Provide applied research to the
techni que of three dinmensional printing (3DP) netal working.

advanced marine vehicles and operations research, with

3. (U) FY 2003 PLANS:

(U) ($45,990) SURFACE SHI P & SUBMARI NE HVEE

(U) Signature Reduction:
Initiate:
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(U) For Surface Ships — Initiate surface ship acoustic hull radiation nodel developnent. Initiate flow noise
nmodel devel opnent for surface ships. Devel opment of next generation IR scene nodel
Conti nue:

(U For Subrmarines - Algorithmfinite el enent nmodel validation for submarine advanced degaussi ng/ deanpi ng.

Devel oprment of advanced nunerical acoustic codes and griddi ng methods. Continue devel opnment of anal ytical nodels
to further define nodul ar submarine hull concepts. For Surface Ships - Antenna isolation neasurenent for both high
band and | ow arrays integrated into topside structures. Denonstration of technol ogy options for el ectromagnetic,

thermal, electro-optical and visual signature reduction of Low Cbservable |Integrated Deckhouse (LID). Devel opnent
of physics based nunerical nmodel for el ectromagnetic scattering of hydrodynanm c di sturbances.
Conpl et e:

(U) For Submarines- Assessnment of internal foundation structure inmpact to hull response to excitation/propul sion
drive types. For Surface Ships — Tank test for surface ship acoustic behavior validation. Assessnent of
susceptibility of surface ships electrical fields causing mnes to trigger for Near Field Deanping program
Experi nental and anal ytical assessment EM scattering fromdroplets and sprays and the prelimnary version of Next
Generation IR Code for Verification and Validation.

(U Hull Life Assurance:
Conti nue:
(U) Definition of conposite hull structural failure nodes and nechani snms, devel opnent of design concepts and
desi gn gui dance for conposite structural details. Design tool for integrated antenna and conposite topside.
Conpl et e:
(U) Conponent design for dynam c nagazi ne protection. Study on Advanced Desi gn Hardeni ng Met hods for hul
structure design for SSADH, Conposite Hybrid Hull and other hull forns.

(U) Hydronechani cs:
Initiate:
(U) For Submarines: Mdel testing of a | ooped-blade propeller with a full stern to characterize powering,
cavitation, acoustic, and naneuvering perfornmance.

Conti nue:

(U) For Submarines: |Inproved maneuvering simulation capability. Investigation of flow conditions and hul
propel l er interaction of fine and full sterns during maneuvering. Devel op experinental methods to
control/elimnate the cavitation and apply to nodel -scal e propellers. For Surface Ships: Devel opnent,

val i dati on, and application of nunerical codes to integrated propul sor/hull for advanced surface ship
configurations.
Conpl et e:
(U) For Surface Ships: Numerical prediction of hydrodynam c disturbances generated by surface ships. Cavitation
prediction of variable pitch propeller by numerical nethods.
(U) Distributed Intelligence for Automated Survivability:
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Conti nue:
(U) Assessnent of explosion mitigation through preenptive use of water m st for advanced danmage counternmeasures.
I nvestigation of fire and snoke spread nodeling for danage control

(U) Advanced El ectrical Power Systens:
Conti nue:
(U) Devel opnent of technology basis for a fam |y of electromechanical actuators. Advanced thernmal managenent
concepts and conponents. Devel opment of conpact high-powered solid state switching technology for the
El ectromagnetic Aircraft Launch System (EMALS) and ot her pul sed and steady state applications. Devel opment of
advanced power system and control architectures for operation and reconfiguration of future all-electric ships.
Support of power & energy research infrastructure, including major test and instrunentation needs, for such things
as advanced prototype testing, Superconducting Magnetic Energy Storage (SMES), and other applications of
superconductivity, as well as, power and control systens.
Conpl et e:
(U) Transition of denonstration Hardware, Application, and System Managers to advanced EMALS program Comer ci al
PEBB- based utility products avail able for Navy application

(U) (%10, 400) SENSOR & ASSOCI ATED PROCESSI NG
- (U) Distributive Aperture System
Initiated:
(U) For the Naval Aircraft, the Integrated Defensive El ectronic Counterneasures (I DECM project wll
add additional capability to the radio frequency counterneasures (RFCM system for F/A-18 E/F sel f-protection.
This consists of developing a RF decoy towline capable of operating intermttently for 30 seconds at 650 degrees
centigrade for 3 minutes total exposure tinme and applying Gallium Arseni de technol ogy to design a prototype solid-
state transmtter for the fiber optic towed decoy.
Cont i nued:
(U) For Surface Ships, the Navy will continue devel opi ng DAS t echnol ogi es and associ ated processing with the
International Partners. W rk schedule for FY03, 04 and 05 will seek to exanine and integrate the sensor nodul es
into a single systemdesign to support shipboard conbat operations. A high-speed processor and associ ated
al gorithms, ported to middleware, will be examined for real-tine application. Technologies will be tested and
verified in | aboratories prior to shipboard DAS denonstration. The DAS programw |l deliver a three-sensor
package with associ ated processi ng and hi gh-speed central processor for integration into surface conbatants.
International partners will mrror the U S effort and help to explore, exanm ne, and eval uate the DAS sensor
signal processing algorithns, and hi gh-speed processor technol ogies to support a FY05/06 denobnstration
(U) For Marine Corps, the EUT project will exam ne techniques to inject advanced-scope information into
its network and commence integration of the RF modul e and the vest/garment. Enhanced RF transnmitters will be
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devel oped using Gallium Nitride on Silicon Carbide transistor technology. The goal is a factor of 3 inprovenent
in efficiency vs. current man wearable transnmtters being used by the Mari ne Corps Warfighting Laboratory.

(U) For Naval Aircraft, the EOIR laser janmer for Tactical Air (TACAIR) project continues to exam ne two-color
(I ow operating tenperature) Focal Plane Arrays for comon optics.

(U) For Naval Aircraft, the MAS project will undertake inproved time-to-go (TTG accuracy testing, attend

live fire denonstrations and tests as well as continue to test high tenperature focal plane arrays.

(U) For Surface Ships The Shipboard EQ IR cl osed | oop self-protection project will conplete the

devel opnent of the optical train design and continue devel opnent of the data processor and optical augnentation
software algorithms for threat classification. The repackaging of the md-wave IR laser will be conpleted in
preparation for a future functional field denonstration.

(U (%$21,500) M SSILE DEFENSE
Conti nue:
(U As part of the Mssile Defense Future Naval Capability: The Infrared Sensors project will validate sensor
design for E-2C aircraft-conpati ble | RST sensor, capable of detecting TBM events and cuei ng radio frequency (RF)
sensors at neani ngful ranges as well as conduct critical component tests. The Distributed Wapons Coordi nation
(DWC) project will continue devel opment of algorithms for the AEA S Combat System CTE and PSR functions. It will
al so denonstrate Navy Anti-Air Warfare (AAW conbined with term nal TBM defense functionality in a | aboratory
simulation facility. The Littoral Affordability effort will devel op affordable elenments of multi-spectral sensor
and combat systens for the purpose of early detect-through-engage functions over-the-horizon fromfiring ships.
(U As part of Discovery and Invention: The advanced energetics project which includes conposition synthesis and
process devel opnent for the Thernobaric Warhead Explosive Fill ACTD will conti nue.

(U (%10, 000) Al RCRAFT TECHNOLOGY
(U) Naval Air Vehicle Technol ogy (includes |Integrated Avionics):
Initiate:
(U) Technol ogy denonstration of an all-conposite replacenent for dynamcally | oaded control surfaces for tactica
aircraft.
(U) Technol ogy denmonstration of an innovative conposite structural configuration of dynamically | oaded rotary
conponents.
(U Real-tinme CFD nodeling of ship airwake flows to provide higher fidelity simulations, enhancing safety.
(U) Laboratory validation of a new, innovative design concept for dynamically |oaded rotary conponents for the
MJST Pr ogram
(U) Devel opment of two full-scale denonstrations of the innovative design concept for dynamcally | oaded rotary
conmponents for the MJST Program
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Conti nue:

(U Abrupt Wng Stall figures of nerit devel opment and verification, CFD validation, and wi nd tunnel test
techniques to nmitigate/elimnate AW on current/future fighter/aircraft aircraft.

(U) Devel opnment and simul ati on of advanced control |aws for shipboard auto-land of unconventional vehicles.
(U) Devel oprment and simul ati on of automated maneuvering algorithns to inprove lethality, safety, and
survivability for Naval M ssion tasks.

(U) Devel opment of Advanced optics and head tracker of a multi-nmode hel met vision system

Comml et e:

(U Piloted sinulation of intelligent flight control prognostics and reconfiguration algorithns to inprove
safety, survivability, and affordability of flight control systens.

(U Flight-testing with DARPA and Boeing of a UAV to denponstrate conversion fromrotary-wing to fixed-wing flight
usi ng a canard/rotor w ng concept.

(U) Classified program

(U ($1500K) UNDERWATER PLATFORM SELF DEFENSE
(U) Underwater Platform Self Defense

Conti nue:
(U) Devel opnment of technology for a NGCM Conti nue devel opment of ATT conmponent technol ogy in propul sion, MEMS,
and &&C.

C. (U PROGRAM CHANGE SUMVARY:

FY 2001 FY 2002 FY 2003
FY 2002 President's Budget * % 117,072
Adj ustnents from FY 2002 President's Budget:
Section 8123 Mgnt ReformInitiative -1, 167
Congr essi onal Pl us-Ups 14, 965
FY 2003 President’s Budget Subm ssion ** 130, 870 89, 390

** The Sci ence and Technol ogy PEs were restructured in FY 2002. FY 2001 efforts were funded in PE(s) 0602121N
0602122N. 0602232N, 0602270N, 0602633N
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(U) CHANGE SUMVARY EXPLANATI ON

D

Schedul e: Not Applicable.
Techni cal : Not Applicable.

(U) OTHER PROGRAM FUNDI NG SUMVARY:

DATE: February 2002

(U) RELATED RDT&E: The aircraft technol ogy program adheres to Defense S&T Reliance Agreements on Air Platforns (Fixed

(Y

(Y

W ng,

Rotary W ng,
El ectronics & Electronic Warfare (Integrated Platform El ectronics),

NAVY RELATED RDT&E:

PE

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

SSSSSSSSSSSSSSSSSES

0601153N (Def ense Research Sci ences)

PE 0602271N (RF Systens Applied Research)

0602235N (Commmon Picture Applied Research)
0603235N (Commmon Pi cture Advanced Technol ogy)
0603271N (RF Systens Advanced Technol ogy)
0603123N (Force Protection Advanced Technol ogy)

0603502N (Surface and Shal |l ow Water M ne Count ernmeasures (MCM)

0603513N ( Shi pboard System Conponent Devel opnent)
0603553N (Surface Anti-Submarine Warfare)

0603561N (Advanced Subnarine Systens Devel opnent)
0603573N (Advanced Surface Machinery Systens)

0603609N (Conventional Munitions)

0604307N (Surface Conbatant Conbat System Engi neeri ng)
0604558N (New Desi gn SSN Devel opnent)

0604561N (SSN-21 Devel opnent Program

0204152N (E-2 Squadrons)

0205601N ( HARM | nprovenent)

0602131M (Mari ne Corps Landi ng Force Technol ogy)
0603640M (Mari ne Corps Advanced Technol ogy Denobnstrati ons)

NON NAVY RELATED RDT&E:

(U PE
(U PE

0602270A (El ectronic Warfare Technol ogy)
0602204F (Aerospace Sensors)
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E. (U) SCHEDULE PROFILE: Not applicable.
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