UNCLASSI FI ED

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

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TI TLE: M NE AND EXPEDI TI ONARY WARFARE ADVANCED TECHNOLOGY

COST: (Dollars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Nunber Act ual Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e
& Title
Tot al 36, 364 35,112 21, 326 49, 293 67, 309 74, 699 74,727
PE

2917 M NE AND EXPEDI TI ONARY WARFARE ADVANCED TECHNOLOGY

33, 760 31, 412 21, 326 49, 293 67, 309 74, 699 74,727
9999 CONGRESSI ONAL PLUS- UPS

2,604 3,700 0 0 0 0 0

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This program el enent primarily devel ops and
denonstrates prototype M ne Counternmeasures (MCM and Expeditionary Warfare system conponents that support
capabilities enabling Naval Forces to influence operations ashore. Third-world nations have the capability to
procure, stockpile and rapidly deploy all types of naval m nes, including new generation m nes having

sophi sticated performance characteristics, throughout the littoral battlespace. Real world operations have
denonstrated the requirenent to quickly counter the mne threat. Advanced technol ogi es nmust rapidly detect
and neutralize all mne types, fromdeep water to the inland objective. This program supports the advanced
devel opnent and integration of sensors, processing, warheads and delivery vehicles to denonstrate inproved

Naval Warfare capabilities. It supports the MCMrel ated and Urban Asymretric/ Expeditionary Warfare Operations
(UAEO) -rel ated Future Naval Capabilities (FNC) Enabling Capabilities (ECs). Wthin the Naval Transformation
Roadmap, this investnment will achieve one of three key transformational capabilities required by Sea Shield as

well as technically enable the Ship to Objective Maneuver (STOM key transfornmational capability within Sea
Strike.

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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B. PROGRAM CHANGE SUMVARY

FY 2005 FY 2006 FY 2007
FY 2006 President's Budget Subm ssion 35, 255 31, 897 34, 554
Congr essi onal Action 0 3,700 0
Congressional Undistributed Reducti ons/Resci ssions -27 - 485 0
Executi on Adjustnments 230 0 0
FY 2005 SBIR -431 0 0
GWOT Counter |ED Efforts 1, 330 0 0
Program Adj ust ment s 7 0 0
Program Real i gnnment 0 0 -13,191
Rat e Adj ustnments 0 0 - 37
FY 2007 President's Budget Subm ssion 36, 364 35, 112 21, 326

PROGRAM CHANGE SUMVARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not applicabl e.

C. OTHER PROGRAM FUNDI NG SUMVARY
Not appl i cabl e.

D. ACQUI SI TI ON STRATEGY:
Not appli cabl e.

E. PERFORMANCE METRI CS

The overall netrics of this applied research program are the devel opnent of technol ogi es which focus on the
Expedi ti onary Warfare chal |l enge of speeding the tactical tineline and renoving personnel from m nefields.

Anot her inportant netric is the transition of 6.3 advanced technol ogy projects into acquisition prograns.
Exanpl e nmetrics include: a. MCM sensor data fusion = 10% 25% reduction in tinme and risk; b. buried m ne sensor
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- probability of detection = .95, probability of classification = .8; packaged in 12 inch x 72 inch vehicle
during a 12 hour mission with a search rate greater than .05 square nautical mnes per hour; c. nine sweeping
- magnetic/acoustic influence sweeping; single sortie coverage greater than 9.4 square nautical mnes at 20
nauti cal mles per hour, 4 hour mssion; and d. advanced sonars and processing - automated target recognition
accuracy speed greater than 5 tines faster than trained sonar anal yst against a B-2 bottom
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COST: (Dollars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Nunber Act ual Estimate Estimate Estimate Estimate Estinate Estinmate
& Title
2917 M NE AND EXPEDI TI ONARY WARFARE ADVANCED TECHNOLOGY

33, 760 31, 412 21, 326 49, 293 67, 309 74, 699 74,727

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This project prinmarily devel ops and denobnstrates
prototype M ne Counterneasures (MCM and Urban Asynmetric/ Expeditionary Warfare Operations (UAEO) technol ogies
that support a range of capabilities enabling Naval Forces to influence operations ashore. Third-world

nati ons have the capability to procure, stockpile and rapidly deploy all types of naval nines, including new
generation mines having sophisticated performance characteristics. Recent operations have denonstrated the
requi rement to counter the projected mne threat. Advanced technologies are required to rapidly detect and
neutralize all mne types, fromdeep water to the inland objective. This project supports the advanced

devel opnent and integration of sensors, processing, warheads and delivery vehicles. It supports the MCM

rel ated and UAEO-rel ated Future Naval Capabilities (FNC) Enabling Capabilities (ECs).

B. ACCOWPLI SHVENTS/ PLANNED PROGRAM

FY 2005 FY 2006 FY 2007
M NE/ OBSTACLE DETECTI ON 16, 325 15, 163 13,120

This activity focuses on devel opi ng and denonstrating technol ogi es that support detection, classification
identification and nulti-sensor data fusion of mne and obstacle data to speed tactical tinmelines and increase
operator standoff. Efforts include: electro-optic (E-O sensors/systens to enabl e unmanned airborne vehicle
(UAV) rapid mnefield reconnai ssance and precise nmineline |location fromvery shallow water (VSW through the
beach zone (BZ); sensors/systens to enabl e cooperating unmanned underwater vehicles (UUVs) to perform w de-
area reconnai ssance and assault | ane reconnai ssance/ preparation from shallow water (SW through the surf zone
(Sz); sensor devel opnent for detection and classification of buried m nes; technol ogies for MCM M ssion
Modul es for the new Littoral Combat Ships (LCS); and sensor data fusion to enable a theater mnmine warfare
comon operating picture and own ship protection. This activity supports the devel opment and transition of
technol ogi es for the M ne Counterneasure (MCM-rel ated FNC Enabling Capabilities.
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The funding profile fromFY0O6 to FYO7 reflects the reorgani zation of Future Naval Capabilities (FNC) Program

i nvestments into Enabling Capabilities (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

al i gnnent of investments for the following ECs: M ne Counterneasures Capacity Spiral 1 and 2; and M ne
Count er neasures for Maneuver Spiral 1 and 2.

FY 2005 Acconplishnents:

-Conti nued denonstration of capability to enable diver teans with UUVs to efficiently and accurately reacquire
previously targeted areas and individual targets.

-Conti nued denpnstration of integrated UUV search, narking, mapping of bathynetry, threat objects and gaps and
report back in test-bed mnefields in VSWenvironnents.

-Continued integration of Laser Scaler G adioneter (LSG in UUV

- Conti nued devel opment of multi-platformfusion of high-resolution mne hunting systems (e.g. AN AQS-20) for

i mproved mine detection and avoi dance.

- Conpl et ed conponent integration and denonstrated, at-sea, the small object avoi dance processing string in the
SQS-53C sonar Integrated Peer Review (IPS) adjunct processing systemand prepared for transition

-Conpl eted integration of dual frequency small Synthetic Aperture Sonar (SAS) into UUV for reconnai ssance and
initiate field evaluation.

- Conpl et ed devel opnent of Rapid Overt Airborne Reconnai ssance (ROAR) multispectral |aser, 3-D canera for
tactical airborne VSW SZ/ BZ day/ ni ght m ne/ m nefiel d/ obstacl e detection

-Initiated at-sea testing of ROAR sensor and began helicopter integration

FY 2006 Pl ans:

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

-Conpl ete at-sea testing of ROAR sensor for tactical airborne VSW SZ/ BZ day/ ni ght mni ne/ m nefi el d/ obstacl e
detection and initiate transition to PMS-495.

-Conplete integration of LSGinto UUV and initiate field evaluation of LSG performance agai nst buried m nes
-Conplete transition of the small object avoi dance processing string in the SQS-53C Integrated Peer Review
(I'PS) adjunct processing system

-Initiate system devel opnent for Over-the-Horizon (OTH) depl oynent of UUV systenms by Autononous Surface
Vehi cl es (ASVs) and | arge UUVs.
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-lnitiate devel opnent of buried mnefield detection capability for Tactical Unmanned Aerial Vehicle (TUAV) -
based Sz/BZ buried minefield detection
-lnitiate prelimnary planning and testing of buried m nehunting systens on UUV platfornmns.

FY 2007 Pl ans:

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

-Denonstrate buried m nehunting with a conbined LSG and dual frequency SAS sensor suite in a UU/ in a Fleet
exerci se.

-lnitiate nmultiple unmanned system MCM data fusion techni ques for reduction in false alarns and reduction in
tactical tinelines.

-Initiate technol ogy devel opnent, integration and early denonstration planning for MCM M ssi on Mdul e systens
for Advanced Flight LCS

-Initiate advanced processi ng devel opnment for Low Frequency Broad Band (LFBB) to enable rapid detection
classification and identification of buried sea mnes

FY 2005 FY 2006 FY 2007
M NE/ OBSTACLE NEUTRALI ZATI ON 12, 945 9,749 8, 206

M ne and Obstacle Neutralization activity is focused on dramatically inproving the capability to neutralize
m nes and obstacles from deep water through the beach exit zone. Efforts include the devel opnent of
technol ogi es for: stand-off breaching of mnes and obstacles in the surf and beach zones (SZ/ BZ);

m nesweepi ng and janm ng of sea m nes; and expendabl e, autononobus underwater vehicle (AUV) neutralization of
sea mnes. Stand-off breaching efforts will denponstrate a mine and obstacl e breaching capability that is
enabl ed by precision weapon guidance and Intelligence, Surveillance, and Reconnai ssance (|SR), and delivered
by Naval Tactical Aircraft (TACAIR), USAF Bonbers, and Naval guns. |In the near-term tactical performance of
exi sting unitary bonbs will be denonstrated. O her efforts will denonstrate a tactical counterm ne dart and
di spenser concept. The m nesweeping effort will develop a m ssion package for depl oyment on Unmanned Surface
Vehicles (USVs). Also, efforts will focus on inproving an existing breachi ng weapon fuze and devel oping a
preci sion assault |ane marking navigation capability. This activity supports the devel opnent and transition
of technologies for the MCMrel ated FNC ECs.

The funding profile from FY0O6 to FYO7 reflects the reorgani zati on of Future Naval Capabilities (FNC) Program
i nvestments into Enabling Capabilities (ECs). As a result of this reorganization, the funding for each EC has
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been aligned to a Budget Activity 2 and Budget Activity 3 PE as appropriate. This Activity reflects the
al i gnnent of investments for the following ECs: M ne Counterneasures Capacity Spiral 2; and M ne
Count er neasures for Maneuver Spiral 1 and 2.

FY 2005 Acconplishnents:

- Conpl et ed devel opnent of an Assault Breaching M ssion Planner, denonstrate utility with Mne Warfare

Envi ronmental Decision Aids Library (MEDAL), and began transition to PMS-495.

- Conpl et ed performance characterizati on of M-84 bonbs agai nst buried m nes

- Conpl et ed devel opnment of USV m nesweepi ng payload (spiral 1); conpleted integration on a USV; conducted

t echnol ogy denonstration of mine influence sweep payl oad performance; conducted initial fleet denonstration of
early USV m ne sweeping capability froma H gh Speed Vehicle (HSV).

- Conduct ed denpnstration of dart dispensing technol ogies and integration of payload and delivery platforns for
system | evel denonstrations and conduct 2nd flight test of the Mne and Obstacle Defeat System (MODS) with a
full payload of inert darts.

-Initiated dart fabrication and began pl anning FYO6 MODS “live” payl oad denonstration

-Initiated devel opnent of USV nmi nesweepi ng nodul e concept for the Littoral Conbat Ship (LCS).

-Initiated devel opment of mechani cal designs for neutralization of noored and bottom mi nes in VSW

FY 2006 Pl ans:

-Conpl ete dart fabrication and conplete MODS flight denonstration of the dispensing of |ive darts against |ive
tactical nines.

- Conpl et e nechani cal designs for neutralization of bottom and noored mines in Very Shallow Water (VSW then

i mpl enent and test.

- Conduct technol ogy deno of nine influence sweep payl oad performance; conduct initial fleet deno of early USV
sweepi ng capability from an HSV.

-lnitiate and conplete integration of M-84 bonb lethality data for proud and buried mines and obstacles into
VEDAL .

-lnitiate the transition of counterm ne dart warhead technol ogy to PMs-495.

-Initiate counternmine dart lethality optim zation in coordination with PMs 495,

-Initiate counterm ne dart dispensing optimzation in coordination with PMS-495

-Initiate devel opment of |ow drag, |ow frequency sound source for mne influence sweeping.

-Initiate devel opment of advanced nmine influence sweeping payl oad for USVs, focusing on increasing swept path
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and endur ance.
FY 2007 Pl ans:

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

- Conpl et e devel opment and denonstration of USV m nesweepi ng nodul e concept and begin transition to PMsS-495.
-Conpl ete counterm ne dart lethality optim zation

-Conpl ete transition of counterm ne dart technol ogy to PMS-495.

-Conpl ete counterm ne dart dispensing optinization and conplete transition of dart dispensing technology to
PMS- 495.

-Initiate devel opment of an expendabl e, autononous underwater vehicle neutralizer, initially focused on
neutralization of noored influence sea nines in shallow water

-Initiate devel opment of advanced influence m nesweepi ng nodul e for unmanned surface vehicle m ne sweeping.
-Initiate devel opment of stand-off, assault breachi ng warhead fuse to extend effectiveness of unitary warheads
to greater water depths.

-Initiate technol ogy devel opnent of precision navigation capability for targeting, safe navigation through
assault | anes including |ane marking.

FY 2005 FY 2006 FY 2007
LI TTORAL COVBAT 4,490 6, 500 0

Wthin the Naval Transfornmation Roadmap, this investnent supports achievenent of transformational capabilities
of Ship To Objective Maneuver (STOM, a key transformational capability within Sea Strike. This activity
devel ops and denonstrates prototype capability to enable Naval Expeditionary Forces to influence operations
ashore. The goal of Littoral Conbat is the application of technol ogies to enhance the ability of the
Navy/ Mari ne Corps teamto execute the naval portion of a joint canpaign in the littorals. This activity
considers all the critical functions of warfighting: command, control, conmunications, computers,
intelligence, surveillance, and reconnai ssance (C41SR), fires, maneuver, sustainnment, force protection, and
training. The funding profile fromFY06 to FYO7 reflects the reorgani zati on of Future Naval Capabilities
(FNC) Programinvestnents into Enabling Capabilities (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 alignnment of investnents for the following ECs: Hostile Fire Detection and Response Spirals 1
and 2, Inprovised Expl osive Devices Spirals 1 and 2, Mdul ar Scal abl e Weapon, Advanced Naval Fires Technol ogy
Spiral 1, Position-Location-Information, Dynam c Target Engagenent & Enhanced Sensor Capabilities, G G
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Conpl i ant Networ ki ng, and Mari ne and Unmanned Vehicle Tactical Intelligence, Surveillance and Reconnai ssance
(I SR)

Starting in FY 2007, investnent for Littoral Conbat is realigned to PE's 0603640M 0603235N and 0603114N.
FY 2005 Acconplishnents:

- Conti nued devel opment of fires coordination and fire control system software/hardware for indirect fire
weapons systemns.

-Conti nued devel opnment of advanced |ightweight materials for weapon systens/platfornms. (Previous efforts
funded by PE 0603640M

- Conti nued devel opnent of |ightweight mssion essential conputational fire control interfaces for weapons
systens. (Previous efforts funded by PE 0603640M

- Conti nued devel opnent of inproved fire control technol ogies for weapon aim ng and pointing systens. (Previous
efforts funded by PE 0603640M 0602236N and PE 0603236N.)

-Conti nued devel opnent of radio frequency (RF) emitter identification and geol ocation technol ogy. (Previous
efforts funded by PE 0602131M

-Continued integration and denonstration of secure nobile networks/secure wireless |ocal area network (LAN)
comruni cati on technol ogi es. (Previous efforts funded by PE 0602782N and PE 0602131M

-Conti nued devel opnent of planar/phased array el ectronic attack antenna technol ogy.

- Conpl et ed devel opnent of an advanced sensor mniature digital data |ink. (Developnent also funded by PE
0602782N)

FY 2006 Pl ans:

- Conti nue devel opment of fires coordination and control system software/ hardware for indirect fire weapons
systems. (FYO7 work continues in PE 0603114N)

-Conti nue devel opnent of advanced |ightweight materials for weapon systens/platfornms. (FYO7 work continues in
PE 0603114N.)

-Conti nue devel opment of |ightweight m ssion essential conputational interfaces for weapons systens. (FYO7
effort funded by PE 0603114N)

-Conti nue devel opnment of inproved fire control technol ogies for weapon aim ng and pointing systens. (FYO07
effort funded by PE 0603114N)

- Conti nue devel opment of radio frequency (RF) emitter identification and geol ocation technol ogy. (FYO7 work
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continues in PE 0603640N)

-Continue integration, devel opnent and denobnstration of secure nobile networks/secure wireless Local Area

Net work (LAN) communi cation technol ogi es. (FYO7 effort funded by PE 0603640M

-Conti nue advanced naval fires technol ogy devel opnent Spiral 1. (Previous efforts funded by PE 0602131M and PE
0603640M FYO7 effort funded by PE 0603114N)

-Conti nue devel opment of advanced amrunition packagi ng. (Previous and concurrent funding by PE 0602131M and
PE 0603640M FYO7 effort funded by PE 0603114N)

-Continue hostile fire detection and response technol ogy devel opnent (including Gunslinger). (Previous efforts
funded by PE 0602131M (FYO7 work continues in PE 0603114N.)

-Conti nue devel opnent of enhanced sensor fusion Measurenent and Signatures Intelligence (MASINT) capabilities.
(Previous effort funded by PE 0603640M FYO7 effort funded by PE 0603114N)

- Conpl et e devel opnment/testing/ denponstration of Signals Intelligence (SIG NT) visualization systemtechnol ogies
in support of Ship to Cbjective Maneuver (STOM. (Previous efforts funded by PE 0603640M

- Conpl et e devel opnment of planar/phased array el ectronic attack antenna technol ogy.

- Conpl et e devel opment of advanced sensing algorithnms to derive maps using digital imgery and transition to
Program of Record. (Previous effort funded by PE 0602131M

-Initiate devel opment of innovative tactical dobal Information Gid (G G -conpliant networking technol ogi es.
(FY 07 effort funded by PE 0603235N)

FY 2007 Pl ans:
Real i gned to PE 0603640M PE 0603235N and PE 0603114N.

C. OTHER PROGRAM FUNDI NG SUMVARY:
PE 0601153N (Def ense Research Sci ences)

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

PE 0602747N (Undersea Warfare Applied Research)

PE 0602782N (M ne and Expeditionary Warfare Applied Research)
PE 0602435N (Ccean Warfighting Environnent Applied Research)
PE 0603502N (Surface and Shal | ow Water M ne Count er neasur es)
PE 0603513N ( Shi pboard System Conponent Devel oprent)

PE 0603640M (USMC Advanced Technol ogy Denonstrati on ATD)

PE 0604373N (Airborne MCM

PE 0604784N (Di stributed Surveill ance System
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NON- NAVY RELATED RDT&E:
PE 0602712A (Counterm ne Systens)
PE 0603606A (Landni ne Warfare and Barrier Advanced Technol ogy)

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.
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PRQIECT NUMBER: 9999 PRQIECT TI TLE: Congressional Pl us-Ups

CONGRESSI ONAL PLUS- UPS:

FY 2005 FY 2006
COUNTERM NE LI DAR UAV- BASED SYSTEM ( CLUBS) 964 0

This effort devel oped Light Detection and Ranging (LI DAR) technol ogy to support the detection of nines and
obstacles in the Surf Zone from an Unmanned Aerial Vehicle (UAV).

FY 2005 FY 2006
MODELI NG THE WARRI OR AS A COGNI TI VE SYSTEM - PHASE | | 1, 640 1,700

FY 2005: This effort devel oped situation-specific nodels for nodeling warrior conpetencies and capabilities
across operations, support and training; and al so expanded the scope to include energing mssions to better
understand the warrior's human factors.

FY 2006: This effort extends beyond the Mbile Field Kit devel oped during FY 2005 to deliver a web based
systemthat will serve the purpose of inproving the educational process for the Advanced | nprovi sed Expl osive
Devi ce (Al ED) School and the warfighter and to provide themboth with a portable web based system t hat
collects a variety of AIED training reference materi al

FY 2005 FY 2006
UPWARD LOCKI NG SENSOR 0 1, 000

This effort supports upward | ooki ng sensor research

FY 2005 FY 2006
VI SUAL | NTEGRATED BRI DGE SYSTEM 0 1, 000

This effort supports visual integrated bridge systemresearch.
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