UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhibit R-2

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602782N
PROGRAM ELEMENT TI TLE: M NE AND EXPEDI TI ONARY WARFARE APPLI ED RESEARCH

COST: (Dol lars in Thousands)

Proj ect FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 Fy 2011
Nunmber  Act ual Esti mate Esti mat e Esti mat e Esti mat e Esti mate Esti mat e Esti mate
& Title

M NE AND EXPEDI TI ONARY WARFARE APPL| ED RESEARCH

43, 637 47,544 49,520 54, 839 50, 321 51, 640 51, 166 51, 843

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Provi des technol ogi es for Naval M ne Countermeasures
(MM, U S. Naval sea mines, Naval Special Warfare (NSW, and Departnment of Defense (DOD) Expl osive Ordnance
Disposal (EQD). It is strongly aligned with the Joint Chiefs of Staff Joint Warfighting Capability Objectives
t hrough the devel opnent of technol ogies to achieve mlitary objectives with mnimal casualties and coll ateral
damage. Wthin the Naval Transformati on Roadmap, this investment will achi eve one of three “key

transformati onal capabilities” required by “Sea Shield” as well as technically enable the Ship to Objective
Maneuver (STOM key transformational capability within “Sea Strike” by focusing on technol ogies that will
provide the Naval Force with the capability to dom nate the battl espace, project power fromthe sea, and
support forces ashore with particular enmphasis on rapid MCM operations. These efforts concentrate on the
devel opnent and transition of technologies for the Organic M ne Countermeasures (OMCM) and Littoral

Conbat / Power Projection (LC/PP) Future Naval Capabilities (FNCs). The M ne and Cbstacle
Detection/Neutralization efforts include technologies for clandestine mnefield surveillance and

reconnai ssance, organic ship self-protection, organic m nehunting and neutralization/breaching. Littoral
Conbat Warfare effort includes critical warfighting functions such as Conmand, Control, Comrunicati ons,
Conputers, Intelligence, Surveillance and Reconnsi ssance (C41 SR), fires, maneuver, sustainment, etc. The NSW
and EOD technol ogy efforts concentrate on the devel opment of technol ogi es for near-shore mne/obstacle
detection and clearance, nobility and survivability, as well as EQD.

Due to the nunber of efforts in this PE, the programs described herein are representative of the work included
inthis PE
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BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602782N
PROGRAM ELEMENT TI TLE: M NE AND EXPEDI TI ONARY WARFARE APPLI ED RESEARCH

PROGRAM CHANGE SUMVARY:

DATE: Feb 2005

FY 2004 FY 2005 FY 2006 FY 2007
FY 2005 President's Budget Subm ssion 47,929 48, 016 47,176 49,777
Cong Resci ssi ons/ Adj ust nent s/ Undi st. Reducti ons 0 -462 0 0
Executi on Adj ustnents -3,070 0 0 0
FNC Real i gnnent 0 0 1,736 3,098
Non- Pay Inflation Adjustnents -44 0 0 0
Pr ogr am Adj ust nent s 0 -10 633 1,778
Rat e Adj ustments 0 0 -25 186
SBlI R Assessnent -1,178 0 0 0
FY 2006/ 2007 President's Budget Submni ssion 43, 637 47,544 49, 520 54, 839

PROGRAM CHANGE SUMMARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not appli cabl e.
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COST: (Dol lars in Thousands)

Project FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FYy 2010 Fy 2011
Nunber Act ual Estimate Estimate Estinate Estimate Estimate Estimate Estinmate
& Title

M NE AND EXPEDI TI ONARY WARFARE APPL| ED RESEARCH

43, 637 47,544 49, 520 54, 839 50, 321 51, 640 51, 166 51, 843

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project focuses on reducing the tinme involved in
conducti ng M ne Counterneasures (MCM operations and renovi ng personnel from m nefields. The MCM proj ect

devel ops and transitions technol ogies for Organic M ne Counterneasures and Littoral Comnbat/Power Projection
Future Naval Capabilities (OMCM and LC/ PP FNCs). These include technol ogies for clandestine mnefield

survei |l l ance and reconnai ssance, organic ship self-protection, organic m nehunting, neutralization/breaching
and cl earance. The Littoral Warfare effort includes critical warfighting functi ons such as Conmand, Control,
Conmuni cati on, Conputers, Intelligence, Surveillance and Reconnai ssance (C41SR), fires, naneuver, sustainment,
etc. The sea mining effort enphasizes technol ogies for future sea mnes. The Naval Special Warfare and

Expl osi ve Ordnance technol ogy efforts concentrate on the devel opment of technol ogi es for near-shore

m ne/ obst acl e detection and cl earance, nobility and survivability, as well as Expl osive Ordnance Di sposal

( ECD) .

B. ACCOVPLI SHVENTS/ PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007
LI TTORAL COVBAT 112 2,162 485 1, 853

Wthin the Naval Transformation Roadmap, this investnent supports achi evenent of transfornmational capabilities
of Ship to Objective Maneuver, a key transformational capability within Sea Strike. Activity devel ops and
denonstrates prototype capability to enable Naval Expeditionary Forces to influence operations ashore. The
goal of Littoral Conmbat is the application of technol ogies to enhance the ability of the Navy/ Mrine Corps
teamto execute the naval portion of a joint campaign in the littorals. This activity considers all the
critical functions of warfighting: Command, Control, Communication, Conputers, Intelligence, Surveillance and
Reconnai ssance (C41SR), fires, nmaneuver, sustainnment, force protection, and training.
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This activity, which reflects LCIPP FNC i nvestnments fornerly included in Mne/Cbstacle Detection, was split
out to provide inmproved detail of the underlying investnment.

FY 2004 Accomnpli shnents:

-Continued integration, devel opment and denonstration of secure nobile networks/secure wireless |ocal area
network (LAN) and Beyond Line of Sight (BLOS) communication technol ogies. (FY 05 effort funded by PE
0602131M) .

FY 2005 PI ans:

- Conti nue devel opnent of advanced sensing algorithns to derive maps using digital inmagery fromairborne ISR
assets to support expeditionary maneuver. (Previous efforts funded by PE 0602131M FY 06 effort funded by PE
0602131M

- Conti nue devel opnent of advanced weapon materials technologies. (Previous efforts funded by PE 0602131M and
PE 0602236N; FY 06 effort funded by PE 0602131M

- Conti nue devel opnent of expeditionary warfare decision support tools for Marine ground forces to support of
ship to objective maneuver (STOM). (FY 06 effort funded by PE 0602131M

-Initiate devel opnent of an advanced sensor miniature digital data |ink. (Concurrent effort PE 0603782N)
-Initiate devel opnent of organic |ight emitting diode (OLED) display technol ogy for shipboard use.

FY 2006 Pl ans:

- Conti nue desi gn and devel opnent of rocket propelled grenade (RPG defensive systems. (Previous efforts funded
by PE 0602131M
- Conpl et e devel opnent of organic |ight emitting diode (OLED) display technol ogy for shipboard use.

FY 2007 Pl ans:

- Conti nue desi gn and devel opnent of rocket propelled grenade (RPG defensive systemns.

-Continue integration, devel opnent and denonstration of secure nobile networks/secure wreless LAN and
Position Location Indication communication technol ogies. (Previous efforts funded by PE 0602236)
-Initiate devel opnent of inprovised expl osive device (IED) detection and neutralization technol ogies.
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FY 2004 FY 2005 FY 2006 FY 2007
M NE/ OBSTACLE DETECTI ON 23, 153 27,300 30, 786 34, 916

This activity focuses on applied research to enabl e |onger detection ranges and precise nmne location with
fewer false alarms in a variety of challenging environments. This activity supports the OMCM FNC. For acoustic
sensors, efforts in Synthetic Aperture Sonar (SAS) technol ogi es, sensor integration onto Autononous Underwater
Vehi cl es (AUVs) and buried mne classification are being addressed. Electro-optic (E-O sensor research

devel ops algorithns to enabl e image processing for rapid overt reconnai ssance from an Unmanned Aerial Vehicle
(UAV). Ot her processing, classification and data fusion techniques to reduce operator workload, and a mine
burial prediction “expert systenf are al so bei ng devel oped.

FY 2004 Acconpli shnents:

- Conpl et ed devel opment of Bottom Obj ect Search Sonar (BOSS) di sc prototype sensor for 3-D classification of
buri ed m nes.
- Conpl et ed devel opment of BOSS Synthetic Aperture Sonar (SAS)w ng prototype for Unmanned Underwater Vehicle
(UWV) applications and conducted at-sea neasurenents of prototype sensor
- Conpl et ed docunentati on of Renbte Sensing Tier |1l algorithm devel opnent efforts.
- Conti nued devel oprment of prototype broadband acoustic scattering sonar and Post M ssion Analysis (PMA) tools.
- Conti nued devel opnment of autonmated broadband physics-based target recognition algorithmns.
- Conti nued devel opment of notion conpensati on and beamform ng techni ques for | ong range SAS i magi ng, focusing
on multi-path, shallow water environnments.
- Conti nued devel opment of the Laser Scal ar G adioneter (LSG for buried nine detection
- Conti nued devel opment of the Real -time Tracking G adionmeter (RTG for Unmanned Underwater Vehicle (UUWV)
applications.
- Conti nued devel opment of sensor systens for crawling vehicles, focusing on Surf Zone (SZ) m ne detection and
i dentification.
—Conti nued devel opnent of 12.75” UUWV technol ogy and the devel opnent of conmon control | anguage for AUVSs.
- Conti nued devel opment Rapi d Overt Airborne Reconnai ssance (ROAR) active/passive electro-optic inage
processing for detection of mnes/mnefields in Very Shall ow Water (VSW,
surf Zone (SZ), and the Beach Zone (BZ).
-Conti nued devel opment of a Surf Zone Index (SZlI) to predict sensor performance for both active and passive
ai rborne E-O systens.
-Denonstrat ed, at-sea, AUV based data collection of broadband acoustic scattering from m nes, focusing on
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mul ti-aspect data collection

-Initiated devel opment of active el ectromagnetic sensing for the short-range mne classification

-Initiated the devel opnent of a directional transponder and the devel opment of an acoustic smart marker/ pi nger
for reacquisition of vsw m nes.

-Initiated buried and proud nine target scattering neasurements in the presence of bottomripples using
parametric and conventional sonar

-Initiated devel opment of nulti-static techniques for nultiple, cooperating AUVs.

-Initiated optinmization of the data input-output capabilities of the mne burial expert system and began
assessment of operational utility during fleet exercises.

—lnitiated devel opnment of nulti-platformfusion of AV-15 Kingfisher contact data via registration with those
fromthe Mne warfare Environnmental and Decisions Aids Library (MEDAL) for inproved m ne detection and

avoi dance.

Foll owi ng are D& efforts:

- Conpl et ed devel opment of a conprehensive dat abase of acoustic scattering frommnes and fal se targets. (NRL)
-Conpl eted an at-sea denonstration of the use of tine reversal acoustics to scan along the sea bottom using
br oadband signals for objects. (NRL)

- Conpl et ed at-sea denobnstration of AUV based SAS for shall ow water mine hunting during Conmbi ned Joint Task
Force Exercise (CFTFEX 04-02).

- Conpl et ed devel oprment of optical performance nodels for EO mine identification sensors.

-Conti nued the devel opnent of mne burial sub-nobdels to provide predictions in an acceptabl e operationa
format .

-Conti nued the devel opnent of underwater sensor prediction tools to support devel opment, system design, and
Tactical Digital Aids efforts.

- Conti nued devel oprment of bl azed array obstacl e avoi dance sonar for AUV applications.

-Initiated devel opment of advanced, prototype Renpte Sensing EO sensors for Tactical UAV(TUAV) applications.
-Initiated devel opment of nulti-static acoustic sensing and processing for cooperating, unmanned vehicl es.

FY 2005 PI ans:

- Conpl et e devel opnent of prototype broadband acoustic scattering sonar and integration onto a 21 i nch AUV.
- Conpl et e devel opnent of sas notion conpensation and beanformning algorithmfor |ong-range, nmulti-path

envi ronnent .

- Conpl et e devel opnent of the RTG for classification of buried mnes.
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-Conpl ete integration of RTG and BOSS prototype wing onto a 12.75” UUW and executed initial at-sea testing of
combi ned sensors.

- Conpl et e devel opnent of the LSG

- Conpl et e devel opnent of bl azed array obstacl e avoi dance sonar and integrate onto a UUV for testing.

- Conpl et e devel opnent of a SZI to predict sensor performance for both active and passive airborne EO systens.
- Conpl et e devel opnent of nulti-platformfusion of AV-15 Kingfisher contact data via registration with those
fromthe Mne Warfare Environmental Decision Aids Library (MEDAL) for inproved mne detection and avoi dance.
- Conti nue devel opnent of autonated broadband physi cs-based target recognition algorithns.

-Conti nue the devel opment of active el ectromagnetic sensing for short-range mine classification

-Continue buried and proud mne target acoustic scattering neasurements in the presence of bottom roughness
using paranetric and conventional sonars.

- Conti nue devel opnent of sensor systens for craw ing vehicles, focusing on SZ m ne detection and

i dentification.

- Conti nue devel opnent of nulti-static AUV-based m nehunting integrating navigation, conmunication and sensor
el emrent s.

—Conti nue devel opment of 12.75” UWV technol ogy conducting field testing.

-Conti nue devel opnent of a directional transponder and the devel opnment of an acoustic smart marker/ pi nger for
reacqui si tion of VSWni nes

- Conti nue devel opnent ROAR active/ passive EO i nage processing for detection of mnes/ninefields in VSW SZ,
and the BZ.

-Continue to optim ze the data input-output capabilities of the mne burial expert systemand participate in a
fleet exercise to denponstrate operational utility.

-Initiate at-sea testing of prototype broadband acoustic scattering sonar focusing on nulti-aspect mne
classification/identification and characterization of clutter in various environnents.

-Initiate the devel opment of a | ow cost, 12.75" UUV-based EO sensor for mne identification

-Initiate devel opnent of |ong range, forward-1ooking sonar for small (12.75") UUVs.

-Initiate data fusion fromunderwater nagnetic and acoustic sensors to enhance Probability of classification
(Pc) and reduce false alarmrate for buried m ne hunting.

-Initiate testing and evaluation of a comopn control |anguage for AUVs.

-Initiate devel opnent of Over the Horizon (OTH) depl oynent concepts for UUVs.

-Initiate devel opnent of nulti-platformfusion of data from high-resolution mine hunting systenms (e.g. AN AQS-
20 and submari ne-l aunched M ne warfare (MW UUVs via registration with those fromthe MEDAL for inproved m ne
detection and avoi dance.
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Foll owi ng are D& efforts:

-Conpl ete anal ysis and reporting of scanning focused acoustic fields using tine-reversal acoustics. (NRL)
-Conpl ete an at-sea denonstration of Broadband SAS detection/classification of buried and proud m nes at

Sedi nent Acoustics Experinent 2004 (SAX04).

- Conpl ete the devel opment of underwater sensor prediction tools to support devel opnent, system design, and
Tactical Decision Aids (TDA) efforts.

-Conti nue prototype Renpte Sensing EO sensors for TUAV applications.

-Conti nue the devel opnent of nmulti-static acoustic sensing and processing for cooperating, unnanned vehicles.
-Initiate devel opnent of a concept of operations for generating geotechnical data inputs to the inmpact mne
burial prediction nodel. (NRL)

-Initiate evaluation of algorithm devel opnent requirements and capitalize on data streanms avail able from

nati onal and organi c sensors.

-Initiate the primary sub-system design efforts to extend mne identification using acoustic color concept to
| onger ranges. (NRL)

-Initiate design and devel opnent of broadband interferometric SAS

-Initiate investigations to expand the know edge of elevated Synthetic Aperture Radar (SAR) inmging algorithms
for detecting buried mnes. (NRL)

FY 2006 Pl ans:

-Conpl ete, at-sea, UUV based testing of blazed array obstacle sonar

-Conpl ete at-sea testing of the RTG and BOSS wi ng prototype on a 12.75" UUV.

-Conpl ete buried and proud m ne acoustic scattering neasurenents in the presence of bottom roughness using
conventional and paranetric sonars.

- Conpl et e devel opnent of sensor systens for craw ing vehicles, focusing on SZ m ne detection and
identification.

—Conpl ete devel opnent and field testing of 12.75” UW technol ogy.

-Conpl ete testing and eval uati on of a comopn control |anguage for AUVs.

- Conpl et e devel opnent of a directional transponder and the devel opment of an acoustic smart marker/ pi nger for
reacqui sition of VSWm nes.

- Conpl et e devel opnent ROAR active/ passive el ectro-optic i mage processing for detection of mnes/ninefields in
VSW Sz, and the BZ.

-Continue at-sea testing of prototype broadband acoustic scattering sonar focusing on nulti-aspect mne
classification/identification and characterization of clutter in various environnents.
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- Conti nue devel opnent of automated broadband, physics-based target recognition algorithns utilizing data
col l ected by prototype sonar

- Conti nue devel opnent of |ong range, forward-Iooking sonar for small (12.75") UUVs.

-Conti nue the devel opment of a | ow cost, UUV based el ectro-optic sensor for mine identification.

-Conti nue the devel opment of active el ectromagnetic sensing for short-range mine classification

-Conti nue the devel opment of algorithms for the fusion of acoustic, passive electromagnetic, active

el ectronagnetic, and electro-optic classification/identification data.

- Conti nue devel opnent of OTH depl oynment concepts for UUVs.

- Conti nue devel opnent of nulti-static AUV-based m nehunting integrating navigation, conmmunication and sensor

el emrent s.

- Conti nue devel opnent of tactics for autononous reconnai ssance and nine hunting by multiple cooperating UUVs.
-Continue to optim ze the data input-output capabilities of the mne burial expert systemand participate in a
fleet exercise to denonstrate the utility of the mine burial expert system

—Conti nue devel opment of multi-platformfusion of data from hi gh-resolution nine hunting systens (e.g. AN AQS-
20 and sub-launched MWUUVs via registration with those from MEDAL for inproved mne detection and avoi dance.
-Initiate devel opnent of automatic mne detection and classification algorithns for integrated forward-1ooking
and si de-1 ooki ng sonars.

Foll owi ng are D& efforts:

- Conpl et e devel opnent and testing of the Integrated M ne Burial Mdel and transition to the Nava
Cceanographic O fice (NAVOCEANO) . (NRL)

- Conpl et e devel opnent of prototype Renpte Sensing EO sensors for TUAV applications.

-Conti nue eval uation of renpte sensing al gorithm devel opnment requirenments and capitalize on data streans
avai l abl e from nati onal and organic sensors.

- Conti nue devel opnent of a |long-range mine identification systemusing acoustic color concept. (NRL)

- Conti nue devel opnent of a broadband interferonetric SAS

-Continue to develop mine burial prediction sub-nobdels to support devel opnment of the mne burial expert
system

-Continue the devel opment of multi-static acoustic sensing and processing, conducting at-sea exercise

i nvol ving multiple UUVs.

- Conti nue design, devel opnent and fabrication of elevated SAR breadboard experinmental system for mne
detection and suitable for eventual UAV applications. (NRL)

-Initiate analysis of at-sea experinental results and sedi ment poro-elastic and el astic propagation nodels to
i nvestigate the high frequency acoustic bottominteraction for various seafl oor sedi ment properties. (NRL)
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FY 2007 Pl ans:

- Conpl et e devel opnent of automated broadband, physics-based target recognition algorithns utilizing data

coll ected by prototype sonar; and begin transition to PMS-403 and PMs-495.

- Conpl et e devel opnent of |ong-range, forward-1ooking sonar for small (12.75") UUVs and begin at-sea testing.
-Conpl ete the devel opnent of active el ectromagnetic sensor for short range mne classification

-Conpl ete the devel opnent of algorithns for the fusion of acoustic, passive el ectronagnetic, active

el ectromagnetic, and electro-optic classification/identification data.

-Conpl ete the devel opment of a | ow cost, UUV based el ectro-optic sensor for mine identification, integrate
onto a UWV, and conduct initial at-sea tests of sensor perfornance.

-Conpl ete mne burial expert systemand transition to the NAVOCEANO

-Continue at-sea testing of prototype broadband acoustic scattering sonar focusing on nulti-aspect mne
classification/identification and characterization of clutter in various environnents.

- Conti nue devel opnent of OTH depl oyment concepts for UUVs.

- Conti nue devel opnent of nulti-static AUV-based m nehunting integrating navigation, conmmunication and sensor
el ements.

- Conti nue devel opnent of tactics for autononous reconnai ssance and nine hunting by multiple cooperating UUVs.
- Conti nue devel opnent of automatic mne detection and classification algorithns for integrated forward-1ooking
and si de-1ooki ng sonars.

—Conti nue devel opment of multi-platformfusion of data from hi gh-resolution nine hunting systens (e.g. AN AQS-
20 and sub-launched MWUUVs via registration with those from MEDAL for inproved nmine detection and avoi dance.
-Initiate |l arge area search and survey based upon multiple, cooperating UUVs.

Foll owi ng are D& efforts:

- Conpl et e devel opnent of broadband interferonetric SAS and begin at-sea testing.

- Conpl et e eval uation of sedi nent poro-elastic and el astic propagation nodels to understand hi gh-frequency
acoustic-bottominteractions. (NRL)

- Conpl ete eval uation of renmpte sensing al gorithm devel opment requirenments and capitalize on data streans
avai l abl e from nati onal and organic sensors.

-Continue the devel opment of multi-static acoustic sensing and processing, conducting at-sea exercise

i nvol ving nultiple, uuv's.

-Continue conducting tests of el evated SAR breadboard experimental system (NRL).
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- Conti nue devel opnent of a long-range mine identification systemusing the acoustic col or concept and provide
an initial at-sea denobnstration. (NRL)

FY 2004
9, 015

FY 2005
12, 140

FY 2006
12, 058

FY 2007
12, 455

SPECI AL WARFARE/ ECD

Increase in funding fromFY 2004 to FY 2005 is due to NRL efforts in this activity starting in FY 2005.

Naval Special Warfare (NSW missions primarily support covert near-shore naval operations. The goal is to
devel op technol ogy to increase the conbat range and effectiveness of Special Warfare units. A mgjor focus is
to devel op technol ogi es to enhance the Sea-Air-Land m ssion of pre-invasion detection for clearance/avoi dance
of mines and obstacles in the VSWand SZ anphi bi ous | andi ng areas. EOD operations typically occur in shallow,
poor-visibility water, with high background noise, and in areas contaminated by a variety of unexpl oded
ordnance (UXO) . Advanced technol ogi es are needed to gain access to areas contam nated by area-denial sensors
and/ or booby traps. These technologies will transition to the Joint Service EOD Program the Naval ECD
Program or the DOD Techni cal Response Group. This activity includes applied research in sensor technol ogy for
NSW and EOD aut ononbus and handhel d sonar systens to increase detection range and accuracy in harsh
environnents. Qther efforts include m ssion support technol ogy inprovenents for AUVs and human divers — such
as communi cati ons, navigation and life support.

FY 2004 Acconpli shnents:

- Conpl et ed devel opment of digital beanforner architecture for high frequency inmagi ng sonar

-Conpl eted the characterization of acousto-optic effect in liquid-crystal cells as a function of the key
paranmeters affecting the perfornmance of an underwater imagi ng device. (NRL)

- Conpl et ed devel opment of hyperspectral polarineter prototype.

- Conpl et ed devel opment of scannerl ess range imagi ng sensor

-Conpl et ed extended |ifetinme underwater adhesi ve devel opnent.

- Conpl et ed devel opnment of passively controlled rebreather

- Conpl eted study of design alternatives for next generation Swimer Delivery Vehicle (SDV).

- Conti nued devel opment of Low Probability of Intercept (LPlI)/Low Probability of Detection (LPD) underwater

communi cati ons.
- Conti nued devel opment of AUV technol ogi es for autonomous inspection of ship hulls.
- Conti nued devel opnment of standoff detection and classification sensor for surface and buried UXO using nulti-
di mensi onal El ectro-Magneti c(EM nethods.
Rl Line Item 15
Page 11 of 17

UNCLASSI FI ED



BUDGET ACTIVITY: 02

PROGRAM ELEMENT: 0602782N

UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
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PROGRAM ELEMENT TI TLE: M NE AND EXPEDI TI ONARY WARFARE APPLI ED RESEARCH

PRQIECT TI TLE: M NE AND EXPEDI TI ONARY WARFARE APPLI ED RESEARCH

- Conti nued devel opment of technol ogy to detect,

(ESA) devi

ces.

nmoni tor, and di srupt operation of Explosive Safe and Arm ng

-Continued efforts to support the design of a deformable fin for AUV propul sion with 3-D unsteady fl ow

conput ati ons of fin flapping.

- Cont i nued
- Cont i nued
materi al s.
-lnitiated
obj ect s.

-lnitiated
-lnitiated
-lnitiated

FY 2005 P

devel opnent
devel opnent

devel opnent
devel opnent
devel opnent

devel opnent

ans:

of
of

of
of

of
of

(NRL)
a mniature CO2 sensor.
robotic mani pul ators, actuators and control

al gorithms based on artificial muscle

dual - nrode visible sensor for clandestine tracking of near-shore craft and ot her

a diver heating system for SDV.
a conposite garnent to provide diver thermal insulation.

man- portabl e i mpul se radar system for sense-thru-the-wall applications.

- Conti nue devel opnent of dual -npde visible sensor for clandestine tracking of near-shore craft and ot her

obj ect s.

- Conti nue devel opnent of

di mensi ona

- Cont
- Cont
- Cont
- Cont
- Cont
mat er i
- Cont i nue
- Conpl et e
- Conpl et e
- Compl et e
-lnitiate

nue
nue
nue
nue
nue
al s.

devel opnent
devel opnent
devel opnent
efforts int
devel opnent

devel opnent
devel opnent
devel opnent
devel opnent

assenbly of a prototype portable liquid crysta
cells with an acoustic |ens.

EM net hods.

of
of
of
he
of

of
of
of
of

standof f detection and classification sensors for surface and buried UXO using nmulti-

technol ogy to detect, nonitor, and di srupt operation of ESA devices.
LPI/LPD underwat er conmmuni cati ons.

AWV t echnol ogi es for autononpus inspection of ship hulls.

design of a prototype deformable fin for AUVs. (NRL)

robotic mani pul ators, actuators and control algorithns based on artificial nuscle
a diver heating system for SDV.

C>2 sensor.

a conposite garnent to provide diver insulation

man- portabl e i mpul se radar system for sense-thru-the-wall applications.

underwat er i mager by integrating the |iquid-crysta
(NRL)

-Initiate analysis of NSWequi pnment signatures.
-Initiate devel opnent of an SDV | ow observabl e peri scope.
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FY 2006 Pl ans:

-Conpl ete prototype device of a portable liquid crystal underwater inmager and perform a prototype
denonstration. (NRL)

- Conpl et e anal ysis of NSW equi prent signatures.

- Conpl et e devel opnent of standoff detection and classification sensors for surface and buried UXO using nulti-
di mensi onal EM net hods.

- Conti nue devel opnent of dual -npde sensor for clandestine tracking of near-shore craft and other objects.

- Conti nue devel opnent of LPI/LPD underwater conmuni cations.

- Conti nue devel opnent of AUV technol ogies for autonomous inspection of ship hulls.

-Continue efforts in the design and optim zation of a prototype deformable fin for AUVs. (NRL)

- Conti nue devel opnent of technology to detect, nonitor, and di srupt operation of ESA devices.

- Conti nue devel opnent of robotic nmanipul ators, actuators and control algorithns based on artificial muscle
mat eri al s.

- Conti nue devel opnent of a diver heating systemfor SDV

- Conti nue devel opnent of an SDV | ow observabl e peri scope.

-Initiate devel opnent of buried ordnance identification sensor

FY 2007 Pl ans:

- Conpl ete prototype of an AUV using a deformable fin by performing self-propulsion tests on a working vehicle
and provide a denonstration. (NRL)

- Conpl et e devel opnent of a diver heating systemfor SDV

- Conti nue devel opnent of dual -npde visible sensor for clandestine tracking of near-shore craft and ot her
obj ect s.

- Conti nue devel opnent of buried ordnance identification sensor

- Conti nue devel opnent of LPI/LPD underwater comruni cations.

- Conti nue devel opnent of AUV technol ogies for autononpus inspection of ship hulls.

- Conti nue devel opnent of SDV | ow observabl e peri scope.

- Conti nue devel opnent of technology to detect, monitor, and di srupt operation of ESA devices.

- Conti nue devel opnent of robotic manipul ators, actuators and control algorithns based on artificial muscle
material s.
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FY 2004 FY 2005 FY 2006 FY 2007
M NE/ OBSTACLE NEUTRALI ZATI ON 4,609 5,744 5,991 5,414

Activity

ncl udes applied research to support to the OMCM FNC Enabling Capabilities for rapid nmine and

obstacl e neutralization and sea mne jamm ng techniques to increase surface ship safe standoff fromthreat

mnes. It
assessnent
concept s

i ncludes various lethality, vulnerability and di spensing conputational tools, as well as nodels and
s to support the various far-term Surf Zone (SZ) and beach zone (BZ) nine and obstacl e breaching
n PE 0603782N

FY 2004 Accomnpli shnents:

- Conti nued devel opment of the mne vulnerability database for kinetic danage, shock, blast and thernal

ef fects.

- Conti nued devel oprment of conputational tools and engineering | evel nodels to assess dart di spenser concepts.
- Conti nued devel oprment of mine vulnerability database for SZ mines neutralized by pressure and inpul se.

- Conti nued devel opment of advanced conputati onal nodel to sinulate guided bonbs in the BZ and SZ agai nst mines
and obst acl es.

-Initiated assessnent of mine jamm ng utilizing the advanced degaussi ng system of the San Antonio d ass
Amphi bi ous Transport Dock Shi p(LPD-17).

-Initiated investigation of mne jamm ng effect on dunmb m nes.

-Initiated devel opnment of platformconcepts for autononobus nine neutralization by AUVs.

FY 2005 Pl ans:

- Conpl et e devel opnent of mine vulnerability database for SZ mines neutralized by pressure and inpul se.

- Conpl et e devel opnent of an advanced conputational nodel to sinulate guided bonbs against SZ and BZ mi nes.
-Conpl ete investigation of mne jamm ng effect on dunb m nes.

- Conti nue devel opnent of the mine vulnerability database for kinetic damage, shock, blast and thernal effects.
-Conti nue assessnment of mine jamm ng using the advanced degaussi ng system of the LPD 17.

- Conti nue devel opnent of platformconcepts for autononmous mine neutralization by AUVs.

-Conti nue assessnent of dart dispenser concepts using advanced conputational tools and engineering |eve
nodel s.

-Initiate devel opnent of nodels to assess performance of bonbs against mines in Very Shall ow Water (VSW.
-Initiate devel opnent of advanced conputati onal nmodels for high speed water entry and penetration
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-lnitiate
-lnitiate

FY 2006 PI

- Cont i nue
- Conti nue
nodel s.

- Cont i nue
- Cont i nue
- Cont i nue
- Conti nue
- Conti nue
-lnitiate

FY 2007 P

- Conpl et e
- Comnpl et e
- Comnpl et e
- Comnpl et e
- Conpl et e
- Conpl et e

representative mne field using USS Hi ggins Guided M ssile Destroyer(DDG 76) or

devel opnent of advanced computational tools for predicting soil penetration by counterm ne darts.

assessment of mne janmm ng using I npressed Current Cathodic Protection (I CCP) system
ans:
devel opnent of platform concepts for autononobus mne neutralization by AUVs.

assessment of dart dispenser concepts using advanced conputational tools and engineering |eve

devel opnent ef fects.

devel opnent

of mine vulnerability database for kinetic damage, shock, blast and thernal

of nodels to assess performance of bonbs agai nst nmines in VSW

devel opnent of advanced computational nodels for high speed water entry and penetration
devel opnent of advanced conputational tools for predicting soil penetration by counterm ne darts.
assessnment of mine janm ng using | CCP system

devel opnent of tool to assess mine janmm ng effectiveness on future ship designs.

ans:

devel opnent of platformconcepts for autononous mne neutralization by AUVs.

assessment of dart dispenser concepts using conputational tools and engi neering | evel nodels.
devel opnent of nmine vulnerability database for kinetic damage, shock, blast and thermal effects.

devel opnent of nodels to assess perfornmance of bonbs against mnes in VSW
devel opnent of mine jamm ng effectiveness tool
assessment of mne janm ng using | CCP;, and conplete mne janmming effort with exit denonstration on

LPD- 17.

- Conti nue devel opnent of advanced conputational nmodels for high speed water entry and penetration

- Conti nue devel opnent of advanced conputational tools for predicting soil penetration by counterm ne darts.
FY 2004 | FY 2005 FY 2006 FY 2007

M NE TECHNOLOGY 187 198 200 201

This activity assesses advanced sea nmine technologies to nmaintain expertise in this Nava

War f are area.

FY 2004 Accomnpli shnents:
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- Conti nued assessnent of advanced sea m ne technol ogi es.
FY 2005 Pl ans:

- Conti nue assessnment of advanced sea mine technol ogi es, focusing on renpte control and warhead concepts for
i ncreased effectiveness.

FY 2006 Pl ans:

- Conti nue assessnment of advanced sea mine technol ogi es, focusing on renpte control and warhead concepts for
i ncreased effectiveness.

FY 2007 Pl ans:

- Conti nue assessnment of advanced sea mine technol ogi es, focusing on renpte control and warhead concepts for
i ncreased effectiveness.

FY 2004 FY 2005 FY 2006 FY 2007

ASSAULT BREACHI NG SYSTEM 5,597 0 0 0
Assault Breaching Systemconcepts will lead to a future mine and obstacle breaching capability. The enpl oynent
of air and surface strike weapon systens will mninmze exposure to service personnel, enabl e anphi bi ous

| andi ng forces to maintain an unencunbered operational tenpo fromthe sea to the objectives ashore, and reduce
total ownership costs and logistics requirenents. It supports the future naval warfare directions of power

proj ection, operational maneuver fromthe sea, Ship-to-Objective Maneuver, and sea-based | ogistics. Funding
for this effort for FY 2005 and out is budgeted and executed by NAVSEA M ne Undersea Warfare.

FY 2004 Accomnplishnents:

-Accel erated the devel opnment and denonstration of a reconnai ssance system for detecting nminefields on the
beach.
-Devel oped a systens | evel nodel to support the planned tradeoff analysis of Assault Breaching Systens. The
6- Degrees of Freedom (DoF) model will integrate system platforml|evel guidance algorithms, accurate
aer odynami cs, and di spenser concepts to assess the performance of countermine dart delivery concepts.
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CONGRESSI ONAL  PLUS- UPS:

FY 2004 FY 2005
MOBI LE UNDERWATER COASTAL SURVEI LLANCE SYSTEM 964 0

This effort devel oped control algorithns to effect cooperative behavior anmong nultiple autononous underwat er
vehicles in specific, extended duration mssion scenarios. Duration was achieved through the use of vehicles
capabl e of harvesting solar energy fromthe environnent.

C. OTHER PROGRAM FUNDI NG SUMVARY:

NAVY RELATED RDT&E:

PE 0601153N (Defense Research Sci ences)

PE 0602131M (Marine Corps Landi ng Force Technol ogy)

PE 0602435N (Ccean Warfighting Environnent Applied Research)

PE 0603502N (Surface and Shal | ow Water M ne Count er neasur es)

PE 0603640M (USMC Advanced Technol ogy Denobnstration (ATD))

PE 0603654N (Joint Service Explosive Ordnance Devel opnent)

PE 0603782N (M ne and Expeditionary Warfare Advanced Technol ogy)
PE 0604654N (Joint Service Explosive Ordnance Devel opnent)

NON- NAVY RELATED RDT&E:

PE 0602712A (Counterni ne Systens)

PE 0603606A (Landm ne Warfare and Barrier Advanced Technol ogy)
PE 1160401BB (Speci al Operations Technol ogy Devel opnent)

PE 1160402BB (Speci al Operations Advanced Technol ogy Devel opnent)

D. ACQUI SI TI ON STRATEGY:
Not applicabl e
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