UNCLASSI FI ED

FY 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2006
Exhibit R-2

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602747N
PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

COST: (Dol lars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Number Act ual Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e
& Title

UNDERSEA WARFARE APPLI ED RESEARCH
79, 380 84, 482 83, 435 70, 646 69, 167 68, 359 68, 165

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: All Navy applied research in undersea target
detection, classification, localization, tracking, and neutralization is funded through this Program El enent
(PE). Technol ogi es being devel oped within this PE are ai ned at enabling Sea Shield, one of the core
operational concepts detailed in the Naval Transfornational Roadmap. Associated efforts focus on new anti -
submarine warfare (ASW operational concepts that pronmise to i nprove w de-area surveillance, detection,

| ocali zation, tracking, and attack capabilities against quiet adversary submarines operating in noisy and
cluttered shall ow water environments. Related efforts are ainmed at | everagi ng technol ogies that will protect
the country’s current capital investment in surveillance, submarine, surface ship, and air ASW assets.

Due to the nunber of efforts in this PE, the progranms described herein are representative of the work included
in this PE.
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DATE: Feb 2006

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602747N
PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

B. PROGRAM CHANGE SUMVARY

FY 2005 FY 2006 FY 2007
FY 2006 President's Budget Subm ssion 84, 325 71, 362 85, 857
Congressi onal Action 0 14, 200 0
Congr essi onal Undi stributed Reducti ons/ Resci ssi ons - 65 -1,080 0
Executi on Adjustnments - 3,499 0 0
FY 2005 SBIR -1,381 0 0
Program Adj ust ment s 0 0 -2,042
Program Real i gnment 0 0 -590
Rat e Adj ustments 0 0 210
FY 2007 President's Budget Subm ssion 79, 380 84, 482 83, 435

PROGRAM CHANGE SUMMARY EXPLANATI ON
Techni cal : Not applicable.
Schedul e: Not applicabl e.

C. OTHER PROGRAM FUNDI NG SUMVARY:
Not appli cabl e.

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.

E. PERFORMANCE METRI CS

The overall nmetrics of applied research in undersea warfare are to devel op technol ogi es ai med at inproving
target detection, classification, |localization, tracking, increasing attack capabilities against quiet
adversary submarines operating in noisy and cluttered shallow water environments, countering eneny torpedoes,
providing the ability to conduct |ong-range engagenents, increasing weapons |oad-out, providing nulti-platform
connectivity, increasing endurance/survivability, and reducing size and power requirenents.

Rl Line Item 14
Page 2 of 17

UNCLASSI FI ED



UNCLASSI FI ED

FY 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2006
Exhi bit R-2a

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602747N PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

PRQIECT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

COST: (Dol lars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Number Act ual Estimate Estimate Estimate Estimate Estinate Estinate
& Title
UNDERSEA WARFARE APPLI ED RESEARCH

58,919 70, 282 83, 435 70, 646 69, 167 68, 359 68, 165

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Al l Navy applied research in undersea target
detection, classification, localization, tracking, and neutralization is funded through this project.
Technol ogi es bei ng devel oped within this project are ainmed at enabling Sea Shield, one of the core operationa
concepts detailed in the Naval Transformational Roadmap. Associated efforts focus on new ASW operationa
concepts that promise to i nprove wi de-area surveillance, detection, |localization, tracking, and attack
capabilities against quiet adversary submarines operating in noisy and cluttered shall ow water environments.
Rel ated efforts are ainmed at |everaging technologies that will protect the country’ s current capita

i nvestment in surveillance, submarine, surface ship, and air ASW assets.

B. ACCOWPLI SHVENTS/ PLANNED PROGRAM

FY 2005 FY 2006 FY 2007
W DE AREA ANTI - SUBMARI NE WARFARE ( ASW SURVEI LLANCE 19,134 27,523 42,877

W de Area ASW Surveillance is focused on dramatically inproving the capability to sanitize |arge areas
relative to the capabilities of |egacy ASWsensors. Efforts include the devel opnent of affordable off-board
systems with associ ated processing and robust, high bandwi dth conmuni cations |inks. The cornerstone of Wde
Area Surveillance is the ability to rapidly distribute acoustic and non-acoustic sensors fromair, surface,
and sub-surface platforns as well as to devel op | ong-endurance sensors and unmanned ASWvehicles. This
activity represents a shift fromtraditional fixed surveillance systens to autononous, networked-conponents,
mul ti-static operation, and supported by passive/active signal processing all with the objective of increased
detection capabilities.

The increases from FY 2005 to FY 2006 and FY 2006 to FY 2007 reflect the follow ng: realignments of Future
Naval Capabilities (FNC) programinvestnents associated with the Sea Shield Enabling Capability (EC) into this
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activity; and a realignment of funds associated with the Innovative Naval Prototype (INP)- Persistent Littora
Under sea Surveillance (PLUS).

FY 2005 Acconplishnents:

- Continued devel opment of Tel esonar technol ogies to enabl e depl oyabl e system acousti c comruni cati ons.

- Continued devel opment of signal processing algorithns ainmed at reducing clutter-generated false alerts.
- Continued devel oprent/inprovement of mnulti-static signal processing techniques for systens enpl oying
coherent sound sources.

- Continued devel opment of “intelligent” algorithns ained at optimzing distributed nultistatic

sour ces/ recei vers.

- Continued devel opment of an advanced node design for survivabl e sensors.

- Continued devel opment of a non-traditional tracking system for deploynent on undersea vehicl es.

- Continued devel opment of nultistatic signal processing algorithnms with controllable transnit waveformtype
and ping schedule to enable inproved detection and tracking of threat submarines.

- Conpl eted anal ysis of at-sea data to validate signal -processing techniques derived from acoustic tine
reversal concepts. (NRL)

- Conpl eted devel opment of high data rate multi-access comuni cati ons technique in Underwater Acoustic
Conmuni cati ons (ACOMMS) and provide a denmonstration of its capability. (NRL)

- Initiated integration of a prototype system for undersea persistent surveill ance.

- Initiated investigation of undersea persistent surveillance system performance through sinmulation and
subsystem tests.

- Initiated devel opment and testing of conponents of a prototype system for undersea persistent surveillance.
- Initiated testing of a non-traditional tracking system

- Initiated anal ysis and nodeling of high frequency underwater acoustic conmunications techni ques between
Unmanned Under sea Vehicles (UUVs) and denpnstrate its capability. (NRL)

- Initiated efforts to devel op an underwater intruder defense system including conmprehensive active and
passi ve signatures from swi nmmers, harbor environment noise characteristics, and fiber optic array

t echnol ogy. (NRL)

The following efforts contribute to the Littoral Anti-Submarine Warfare Future Naval Capability:

- Continued at-sea testing of the nmultistatic system conponents.

- Conpl eted devel opment and testing of a software baseline for in-buoy signal processing.

- Conpl eted devel opment of snmaller, cheaper |owfrequency active transducers for nmultistatic sonar systens.
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- Conpl eted devel opment of “field-level” processing for |arge nunbers of Conpact Depl oyable Miltistatic
Recei vers.

- Conpleted Palantir Project Plan

- Initiated concept feasibility study and initial design concepts for a non-acoustic surveillance system
(Pal antir).

FY 2006 Pl ans:

- Continue all FY 2005 efforts, less those noted as conpleted.

- Conplete efforts to neasure, quantify, and nodel reverberation and clutter from biol ogics and the seafl oor
and provide a prediction tool for multistatic active sonars. (NRL)

- Initiate planning for testing of advanced node desi gns and associ ated technol ogi es.

- Initiate devel opnent of alternative active optical sources and sensor devices for Non-Acoustic ASW systens.
- Initiate devel opnent of tracking and classification algorithms for broadband Doppler sensitive waveforns for
wi de area surveillance.

- Initiate devel opnent of a prototype system for Persistent Littoral Undersea Surveillance (PLUS).

The following efforts contribute to the Littoral Anti-Subrmarine Warfare Future Naval Capability:

- Continue all FY 2005 efforts, |ess those noted as conpl eted.

- Conplete at-sea testing of the nmultistatic system conponents. This effort transitions to PE 0603747N

- Conplete concept feasibility study and initial design concepts for a non-acoustic surveillance system
(Pal antir).

- Initiate design and devel opnent of Palantir sensor and data collection systemand conduct a FY 2006 data
col l ection exercise.

- Initiate experinmental test planning for Palantir sensor

- Initiate Depl oyabl e Aut ononous Distributed System study of component feasibility to enable effective
depl oynment, survival, and cost options. This effort transitions to PE 0603747N in FY 2007.

FY 2007 Pl ans:

- Continue all FY 2006 efforts, |ess those noted as conpleted or transitioned.

- Conpl ete devel opnent of Tel esonar technol ogi es to enabl e depl oyabl e system acousti c conmmuni cati ons.

- Conplete testing of advanced node design and associ ated technol ogi es.

- Conpl ete devel opnent of nultistatic signal processing algorithns with controllable transmt waveformtype
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and ping schedule to enable inproved detection and tracking of threat submarines.

- Conplete integration of a prototype system for undersea persistent surveillance.

- Conplete investigation of undersea persistent surveillance system performance through sinulation and
subsystem tests.

- Conpl ete devel opnent and testing of conponents of a prototype system for undersea persistent surveillance.

- Conpl ete eval uati on of undersea persistent surveillance system performance and trade-offs.

- Conpl ete denonstration of a prototype system for undersea persistent surveillance.

- Conpl ete devel opnent of a prototype system for PLUS. PLUS transitions to PE 0603782N (M ne and Expeditionary
War fare Advanced Technol ogy) for advanced technol ogy devel opnent begi nning in FY 2008.

- Conplete initial development of an underwater intruder defense system and provide a denonstration of a

vi abl e overall system concept. (NRL)

- Conpl ete anal ysis and nodeling of high frequency underwater acoustic comuni cati ons techni ques between UUVs
and denonstrate its capability. (NRL)

The following efforts contribute to the Littoral Anti-Submarine Warfare Future Naval Capability:

- Continue all FY 2006 efforts |less those noted as conpl et ed.

- Continue Submarine Track and Trail applied research efforts for UUV technology in the areas of advanced
under sea sensors, comuni cations, and autonony. This effort transferred from PE 0602114N due to EC
real i gnnents.

- Initiate an applied research effort to i nprove distributed system processing techni ques and capabilities.
- Initiate the On-Demand Detection Classification and Localization effort focusing on the devel opnent of
sensor and pl atform desi gns conpatible with notional Concept of Operations.

- Initiate an effort to devel op automati on techniques for transition to various Littoral ASWdi stri buted
sensor systens.

- Initiate devel opnent of active sonar sensors and processing for wi de area surveillance of deep ocean
operating areas.

- Initiate devel opnent of signal processing and data fusion algorithns for depl oyed, bottom nmounted,

di stributed acoustic sensor fields.

FY 2005 FY 2006 FY 2007
BATTLEGROUP ANTI - SUBMARI NE WARFARE ( ASW DEFENSE 28, 297 23, 540 15, 944

Bat t| egroup ASW Def ense technol ogy focuses on the devel opnent of platformbased sources and receivers ai ned at
denyi ng submarines the ability to target grey ships. This technology area is primarily concerned with
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detections inside 10 nm Battlegroup ASW Def ense integrates next-generation technol ogies, automatic target
recognition, sensors that adjust to conplex acoustic environments, and environmentally adaptive processing
techni ques. Battlegroup ASWDefense will enable smaller, |ighter, and cheaper acoustic/non-acoustic arrays,
large multi-line arrays, and submarine flank arrays (all with environnmental adaptation capabilities).

The decreases from FY 2005 to FY 2006 and FY 2006 to FY 2007 reflect the conpletion and transition of efforts
to budget activity 3 PEs as well as the realignment of FNC programinvestnents into ECs. As a result of FNC
reorgani zation, funding for each EC has been aligned to a budget activity 2 and budget activity 3 PE as
appropriate. The FY 2007 funding level reflects the alignment of investnents for the Sea Shield EC

FY 2005 Acconpli shnents:

- Continued devel opment of signal processing inprovenents for coherent tactical active sonar systens ai ned at
i mprovi ng Detection, Classification, and Localization of small, slow noving submarines in shall ow water

- Continued investigation of synthetic aperture sonar techniques for inproving target versus clutter
classification performance.

- Continued devel opment of Acoustic Flux Sensor for affordable inprovenent of sonar signal-to-noise.

- Continued devel opment and conplete testing of line arrays with piezocrystal vector sensors for inproved

si gnal -t o-noi se and bandw dt h.

- Continued design and devel opment of underwater projectors using structural magnetostrictive materials.

- Continued devel opment of baffled ring transducer technol ogy.

- Continued devel opment of inproved techniques to distinguish submarine echoes fromthose produced by ocean
bottom f eat ures.

- Continued devel opment of an acoustic/mgnetic hybrid sensor

- Conpl eted eval uati on of Reduced Dianmeter fiber-optic sensor to inprove towed array reliability and
transition to the NAVSEA Advanced Systens Technol ogy Office, PE 0603561N

- Conpl eted devel opment of sensors and algorithns to conpensate for towed array performance degradati on during
maneuvers/turns and transition to the NAVSEA Advanced Systens Technol ogy O fice, PE 0603561N

- Conpl eted devel opnent of structural magnetostrictive materials to enable nore rugged transducer designs.

- Conpleted investigations into tine-reversal techniques to inprove the perfornmance of active sonar systens.
- Conpl eted the devel opnment of a concept that automatically gui des sonar operators through the conplicated
threat submarine detection, classification, and tracki ng process.

- Conpleted investigations of the feasibility of geo-acoustic paraneter inversion and denonstrate using an
operational Navy asset. (NRL)
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- Initiated devel opment of |ow cost, conpact, conbi ned acoustic sensor

- Initiated devel opnent of advanced sonar signal processing algorithns that integrate target classification
and tracking into a conbined system for autononous depl oyabl e sensor processing. The follow ng efforts
contribute to the Littoral Anti-Submarine Warfare Future Naval Capability:

- Continued devel opment of signal processing and systemcontrol algorithns for the AN WSQ- 11 “Tripwi re”
torpedo protection system

- Continued devel opment of an ANNWSQ- 11 “Tripwire” testbed for the testing of algorithns.

- Continued hardware conponent integration, testing; initiated further devel opment to inprove array
functionality of the acoustic test bed in support of future passive sonar system designs.

- Conpleted prelimnary Milti-Mde Magnetic Detection System (MWDS) design and conponent-| evel devel opnent of
air depl oyed magnet onet er sensor technol ogies.

- Conpl eted MWDS devel opnent and installation of real-tine noise reduction, detection, and tracking
algorithms to enable data collection and perfornance eval uati on.

- Initiated Adaptive Beanforn ng processing devel opnent.

- Initiated collection and analysis of MWDS perfornmance data. This effort transitions to PE 0603747N in FY
2006.

- Initiated eval uation of proposed MWDS processi ng approaches and down-sel ect to one approach. This effort
transitions to PE 0603747N in FY 2006.

- Initiated collection of data at sea fromtorpedoes fired in salvoes of two and four for purposes of

devel opi ng advanced automatic detectors and fal se al arm reduction techni ques.

FY 2006 Pl ans:

- Continue all FY 2005 efforts, |ess those noted as conpl eted.

- Continue collection of data at sea fromtorpedoes fired in salvoes of two and four for purposes of
devel opi ng advanced automatic detectors and fal se alarmreduction techniques. Counter Torpedo Detection
Classification, and Localization (CTDCL) transitions to PE 0603123N (Force Protecti on Advanced Technol ogy) in
FYO7.

- Conpl ete devel opment of baffled ring transducer technology. The following efforts contribute to the Littora
Anti-Submarine Warfare Future Naval Capability:

- Continue all FY 2005 efforts, less those noted as conpleted or transitioned.

— Continue hardware conponent integration, testing, and installation of acoustic array conmponents in support
of future array depl oynent.

- Conpl ete Adaptive Beanform ng processi ng devel opnment.
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FY 2007 Pl ans:

- Continue all FY 2006 efforts, |ess those noted as conpl eted.

- Conplete investigation of synthetic aperture sonar techniques for inproving target versus clutter
classification performance.

- Conpl ete devel opnent of Acoustic Flux Sensor for affordable inprovenment of sonar signal-to-noise.

- Conpl ete devel opnent of line arrays with piezocrystal vector sensors for inproved signal-to-noise and
bandwi dt h.

The following efforts contribute to the Littoral Anti-Submarine Warfare Future Naval Capability:
- Continue all FY 2006 efforts, |ess those noted as conpl eted.
- Initiate a focused research study to eval uate sonar performance using the acoustic array testbed.

FY 2005 FY 2006 FY 2007
COOPERATI VE ASW 1,171 738 766

Cooperative ASWtechnol ogy devel opments enable ASWplatforns to work together effectively to detect, classify,
and | ocalize very quiet undersea targets. Mny of the tools required to achieve this objective were being
devel oped as conponents of the Littoral Anti-Submarine Warfare Future Naval Capability under the headi ng of

I ntegrated Anti-Submarine Warfare (1ASW in PEs 0602235N and 0603235N. The focus of this effort is to

| everage those concepts and technol ogi es previously investigated under 1ASWin order to devel op technol ogi es

t hat enabl e the exchange and fusi on of ASWsensor data anobng the technol ogi es devel oped under Battl egroup ASW
Def ense, W de Area ASW Surveill ance, and Neutralization program areas.

The funding profile from FY0O6 to FYO7 reflects the conpletion of the real-tinme data fusion effort.

FY 2005 Acconplishnents:

- Continued devel opnent of technologies to automatically fuse tactical ASWsensor information to enhance the
ASW portion of the Comon Tactical Undersea Picture.
- Conpleted investigation into a flexible information/know edge nanagenent architecture that can support
several sonar systens and include | and/air-based sensors.
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- Initiated the incorporation of estimates of environmental uncertainty into the fusion of sensor information.
FY 2006 Pl ans:

- Continue all FY 2005 efforts, |ess those noted as conpl eted.

- Conpl ete devel opnent of technologies to automatically fuse tactical ASWsensor information to enhance the
ASW portion of the Common Tactical Undersea Picture.

- Initiate planning for an at-sea denonstration of real-tinme data fusion technol ogies.

FY 2007 Pl ans:
- Continue all FY 2006 efforts, |ess those noted as conpl eted.

- Conplete planning for and conduct at-sea technol ogy denonstration of real-tine data fusion technol ogi es and
anal yze results.

FY 2005 FY 2006 FY 2007
NEUTRALI ZATI ON 10, 317 18, 481 23, 848

Neutralization focuses on the devel opment of enabling technol ogies for undersea weapons to counter threat
submarines and surface vessels by increasing Probability of Kill and platformsurvivability. Wapon
technol ogy focus areas include: Explosives and Warheads, CGui dance and Control (G&C), Miltidi sciplinary
Systens Design & Optim zation (MSDO (conprising Sinulation Based Design, Silencing, and Propul sion), Power
Sources, Supercavitation, and Torpedo Defense (TD)

Demonstration Future Naval Capabilities projects included in the Neutralization effort (between FYO5 and FYOQ7)
i nclude: 1). Heavywei ght Torpedo Technol ogi es project (conpleted in FYO5; subset of Torpedo Bridging
Technology (TBT)), 2). the initiation of the Lightweight Torpedo Technol ogy (LTT) project (initiated in FYO5;
subset of TBT), and 3). the initiation of the Conpact Rapid Attack Weapon (CRAW project (initiates in FY07).

The ultimate goal of the Neutralization effort is to devel op nodul ar and reduced sized undersea weapons based
on conmon technol ogy enabl ers (where possible), to provide revolutionary capabilities needed to fill Sea
Shield Warfighter Capability Gaps, and enabl e new undersea weapon concepts of operations to rapidly transition
to submari ne neutralization/engagenent in deep and shal |l ow water under uni que payload limtations posed by
unmanned pl atfornms, external stowage, and future Naval platforns.
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The funding profile from FY0O5 to FY0O6 reflects an increased naval enphasis on applied research and devel opnment
of Lightweight Torpedo Technology (LTT) for the operational fleet. Additionally the devel opnent of LTT will
sequentially feed into the Conpact Rapid Attack Wapon (CRAW initiating in FYO7.

The increase fromFY 2006 to FY 2007 reflects the reorgani zati on of FNC program i nvestnents into ECs. As a
result of this reorganization, the funding for each EC has been aligned to a budget activity 2 and budget
activity 3 PE as appropriate. This activity reflects the alignment of investnments for the Sea Shield EC.

FY 2005 Acconplishnents:

- Continued devel opnment of inproved threat nodels and torpedo system sinulation capabilities under the Torpedo
Enterpri se Advanced Mddeling and Sinulation initiative.

- Continued devel opment of technologies for term nal defense against close-in waterborne/underwater threats
and hi gh-speed weapons (exam ne experinmentally, in water, the physics of interactions anbng multiple
supercavitating projectiles in a projectile burst).

- Continued optim zation of undersea weapons system design using MSDO with respect to constraints in cost and
per f or mance.

- Continued devel opment of enhanced performance directed energy torpedo warhead technol ogi es for Light Weight
Tor pedo | nprovenent and Conpact Rapid Attack Wapon (CRAW applications.

- Continued validation of conputational nodels for torpedo lethality.

- Continued effort to conduct full ship validation effort for Expl osion Response sinmulation code, using
Dynami ¢ System Mechani cs Advanced Sinul ati on (DYSMAS) Hydrocode (test plan devel oped, finite el enment ship
nodel was conpl eted, pretest simulations were conducted).

- Continued inplementation of MSDO tools in hybrid propul sion and Weapons Sil enci ng systens devel opnent .

— Continued devel opnent of high-speed supercavitating torpedo vehicle control and hom ng sensor. Continued to
conduct experinments and tests on vehicle control concepts and hom ng sensors.

- Continued fourth quarter (of the fiscal year) explosive testing for warhead projects.

- Conpl eted devel opnent of algorithnms for coordi nated behavi or of groups of torpedo defense vehicles.
Transition software algorithnms to Next Generation Counter Measure (NGCM in PE 0602123N

- Conpl eted technol ogy devel opnent and in-water testing of the Wapon Sil encing integrated notor/propul sor -
Low Acoustic Mtor Propul sor (LAMPrEy).

- Initiated devel opment of a supercavitating 6.75-inch (or full-scale) vehicle with vehicle control devices
and hom ng sensors.
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- Initiated feasibility investigations (including acoustic elenment construction) to test the ability of single
crystal to operate at high field, high drive, and high duty cycle for both torpedo Tonpiltz transducer and
broadband cylindrical projector applications.

- Initiated transition of undersea weapons system design tools techniques to Lightweight Torpedo (LWI), Anti-
Torpedo Torpedo (ATT), and Next Generation Counternmeasure. PEs 0602747N (FNC) and 0602123N ( FNC)

The following efforts support the Sea Shield Future Naval Capability in the Littoral Anti-Submarine Warfare
M ssion Area:

- Continued application of MSDO tools probabilistic methods and uncertainty analysis for LW design

- Continued planning of a joint project agreenent between the US and UK titled “Torpedo Gui dance and Contro
(G&C): False Targets" and delivered a summary statenent of intent to the Navy International Project Ofice.

- Conpl eted devel opment of TBT for weapons and conbat systens to capitalize on connectivity between a HAT and
submari ne platform conmbat control including sensors.

- Conpl eted devel opment of TBT Weapons G&C i nnovative adaptive broadband signal processing algorithns that
will inprove a torpedo’ s single-ping detection, classification, and |ocalization.

- Conpleted transition of broadband signal processing and intelligent control technol ogies to PE 0603747N (R2
Activity: Neutralization) for integration and in-water denonstration during FY 2005.

- Initiated and conpl eted devel opment of a high fidelity Simulation Based Design nodel eval uation of weapon
si gnal processing, Heavywei ght Torpedo (HWI) tactical control technol ogies, and false al arm bottons.
Transition to PE 0603747N

- Initiated feasibility investigations under LTT to quantify adjunct sensor configurations and signa
processi ng approaches to enable positive discrimnation of artificial targets at standoff ranges. This
feasibility investigation is expected to result in five (5) new patent applications.

- Initiated (wwthin the LTT project) sub-scale testing and scaling |law deterni nation of the directed bl ast
war head.

- Initiated LTT feasibility investigations to select the stealth and propul sion technol ogies for future
integration as a | ow cost propul sion replacenment for the Mk 54 |ightweight torpedo.

- Initiated LTT feasibility investigations and sel ected geo-coordi nate based navi gati on system technol ogi es
and connectivity nmethods (i.e. acoustic comrunications, fiber |ink) for future devel opnent of technol ogies for
I i ghtwei ght torpedo denpnstration).

- Initiated data collection for Iightweight torpedo broadband and counter-counterneasures in the harsh shall ow
wat er environnment of the Shore Bonbardnent Area site off the Southern California Of-Shore Range using an
experimental test vehicle fitted with a broadband M 54 array.
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FY 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2006
Exhi bit R-2a

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602747N PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH
PRQIECT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

FY 2006 Pl ans:

- Continue all efforts of FY 2005, |less those noted as conpl et ed.

- Conplete transition of undersea weapons system design tools techniques to LWI, Anti-Torpedo Torpedo (ATT),
and Next Generation Counternmeasure. PEs 0602747N (FNC) and 0602123N ( FNC)

- Initiate fin and cavitator control, and integrate with controller for the supercavitating 6.75-inch vehicle.
- Initiate transition of LAMPrEy technol ogy to DARPA Tango Bravo Program

- Initiate torpedo design and optimnization to support the external weapon stowage effort in DARPA Tango Bravo
Program

- Initiate data collection on a technol ogy test-bed for surface ship close in torpedo defensive system using
supercavitating projectiles

The followi ng efforts support the Sea Shield Future Naval Capability in the Littoral Anti-Submarine Warfare
M ssion Area:

- Continue all efforts of FY 2005, |less those noted as conpl et ed.

- Initiate LTT sensor package devel opnent to achieve integrated coherent broadband sonar and novel adjunct
sensors homing and cl assification capabilities for LW.

- Initiate LTT devel opnent of an advanced LWI directed charge warhead, multi-nmode fusing, and sub-scale

det onation testing.

- Initiate LTT advanced counter-countermeasure algorithmand tactics devel opnent for LW.

- Initiate feasibility assessnment of LTT to best utilize precision targeting and distributed sensors for
weapon enpl oynent from high altitude and standoff range.

- Initiate devel opnent and integration of adjunct sensors into a |ightweight torpedo sensor and design signha
processi ng and data fusion techniques to inprove target classification in areas of high contact density.

- Initiate a high fidelity weapon frequency nodel devel opnent effort to parallel adjunct sensor devel opnents
and provide accurate synthetic data for algorithm design and nmeasurenent. Transition to PE 0603747N

FY 2007 Pl ans:

- Continue all efforts of FY 2006, |ess those noted as conpl et ed.

- Conplete LAMPrEy technology transition to DARPA Tango Bravo Program PE 0603766E, Project NET-02.

- Conpl ete devel opnent of inproved threat nodels and torpedo system sinulation capabilities under the Torpedo
Ent erpri se Advanced Mddeling and Sinulation initiative.

- Conplete transition of appropriate supercavitating vehicle control technology and control devices to DARPA
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FY 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2006
Exhi bit R-2a

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602747N PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

PRQIECT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

Under wat er Express program

- Initiate efforts that enhance undersea weapons G&C capabilities in autonomnmy, sensors, sensor processing,
comuni cation and networking by | everaging current, or contribute to devel opi ng, technol ogi es for unmanned
undersea vehicles (UUVs).

The following efforts support the Sea Shield Future Naval Capability in the Littoral Anti-Submarine Warfare
M ssion Area:

- Continue all efforts of FY 2006, |ess those noted as conpl et ed.

- Conplete the joint project agreenent between the US and UK titled “Torpedo CGuidance & Control (G&&C): Fal se
Targets"” and investigate options for continued coll aboration.

- Initiate devel opment of a reduced size/weight CRAWfor air deploynent. This effort will include sensor

gui dance and control, warhead, propulsion, and air frame integration tasks.

- Initiate use of design techniques for LW using undersea weapons system design tools transitioned from PE
0602747N D& in FY 2006.

CONGRESSI ONAL PLUS- UPS:

FY 2005 FY 2006
ACQUSTI C LI TTORAL GLI DER SYSTEM 4,148 3,900

FY 2005 - Designed, built, and tested a prototype acoustic glider capable of operation in harsh littora
envi ronnents.

FY 2006 - This effort supports acoustic littoral glider systemresearch

FY 2005 FY 2006
ATT (6.75-1NCH DI AMETER) MJLTI - M SSI ON V\EAPON 4,919 1,700

FY 2005 - Continued optim zation of signal processing and 6.75” weapon tactics used in ATT for offensive
applications; updated the nulti-m ssion ATT performance assessnent software tools to address air dropped
conpact rapid attack weapon concept; and collected in-water data to eval uate proposed nulti-m ssion guidance
and control technol ogies.
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BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602747N
PRQIECT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

FY 2006 - This effort supports the ATT nulti-mn ssion weapon research.

PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

FY 2005

FY 2006

GALFENOL ALLOYS

1, 156

0

Initiated devel opment of netallurgica
of that general class of magnetostrictive materials.
be utilized in numerous applications that norma

Gal f eno

techni ques to inexpensively manufacture Gl feno
is ductile (i.e., not brittle) and as such can
magnet ostrictive and piezoelectric materials cannot be used.

FY 2005 FY 2006
H GH PONER, HI GH DUTY TRANSDUCERS 0 2,300
This effort supports high power, high duty transducer research

FY 2005 FY 2006
H GH POAERED ULTRASONI CS/ SHI P WASTE TREATMENT 977 0

Conti nued nmost prom sing efforts of FY04.

FY 2005

FY 2006

MAGNETORESTRI CTI VE TRANSDUCTI ON RESEARCH

3, 859

0

DATE: Feb 2006

and ot her conpositions

Initiated devel opnent of a small-scale prototype system for
treating shi pboard waste using high-powered ultrasonic technol ogy.

Conti nued the devel opnent and transition of Terfenol-D as an active nagnetostrictive material for use in

advanced underwat er sonar transducer arrays.
resi stance of the materi al

FY 2005

FY 2006

MEMS- | MU FOR AN ADVANCED UNDERWATER SENSOR

2,701

2,800
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BUDGET ACTIVITY: 02

PROGRAM ELEMENT: 0602747N PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH
PRQIECT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

FY 2005 - Continued devel opnent of advanced manufacturing processes for MEMS and denonstrated their
reliability and application in system prototyping and | ow vol une out put for various applications.

FY 2006 - This effort supports MEMS-IMJ for an advanced underwater sensor research

FY 2005 FY 2006
M CRO- DETONI CS FOR M NI ATURE WEAPONS 2,701 0

Initiated devel opnent of the technology to enable fabrication of integrated M croel ectronmechani cal Systens
(MEMS) fuzing and micro-explosive initiators. Base materials and processes for in-situ fabrication of the

m cro-expl osive material were investigated and devel oped. M cro-explosive materials resulting from candi date
processi ng net hods were anal yzed and tested. The best processes was adopted and integrated into the MEMS
fabrication sequence. The fabrication process, including the incorporation of mcro-explosive material into a
MEMS Fuzi ng/ Safe & Arming chip, was denonstrated.

FY 2005 FY 2006
PROTOTYPE DEMONSTRATI ON OF PO NT DEFENSE UNDERSEA WEAPON 0 2,500

This effort supports prototype denonstrati on of point defense undersea weapon research.

FY 2005 FY 2006
TOW CABLE SHAPE ESTI MATI ON 0 1, 000

This effort supports tow cabl e shape estination research

C. OTHER PROGRAM FUNDI NG SUMVARY

NAVY RELATED RDT&E

PE 0601153N (Def ense Research Sci ences)

PE 0602114N (Power Projection Applied Research)
PE 0602123N (Force Protection Applied Research)
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PROGRAM ELEMENT: 0602747N PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH
PRQIECT TI TLE: UNDERSEA WARFARE APPLI ED RESEARCH

PE 0602435N (GCcean Warfighting Environment Applied Research)
PE 0602782N (M ne and Expeditionary Warfare Applied Research)
PE 0603114N (Power Projection Advanced Technol ogy)

PE 0603123N (Force Protecti on Advanced Technol ogy)

PE 0603506N (Surface Ship Torpedo Defense)

PE 0603553N (Surface ASW

PE 0603561N (Advanced Submarine System Devel opnent)

PE 0603747N (Undersea Warfare Advanced Technol ogy)

PE 0603758N (Navy Warfighting Experinents and Denonstrations)
PE 0604221N (P-3 Moderni zati on Program

PE 0604261N (Acoustic Search Sensors)

PE 0604784N (Distributed Surveill ance Systemns)

NON- NAVY RELATED RDT&E

PE 0603763E (Mari ne Technol ogy)

PE 0603739E (Advanced El ectronics Technol ogi es)
PE 0602702E (Tacti cal Technol ogy)

D. ACQUI SI TI ON STRATEGY:
Not applicabl e.
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