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: 0603747N
PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE ADVANCED TECHNCOLOGY

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, 949 35,110 35, 055 54, 160 54,773 54, 968 54, 954
PE

2916 UNDERSEA WARFARE ADVANCED TECHNOLOGY

30, 296 27,160 35, 055 54, 160 54,773 54, 968 54, 954
9999 CONGRESSI ONAL PLUS- UPS

6, 653 7, 950 0 0 0 0 0

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Al l Navy advanced technol ogy devel opnent in undersea
target detection, classification, |ocalization, tracking and neutralization is funded through this Program

El ement (PE). The related technol ogi es being devel oped are ainmed at enabling Sea Shield, one of the three
core operational concepts detailed in the Naval Transformati onal Roadmap. Associated efforts focus on new
Anti-Submarine Warfare (ASW operational concepts that promise to i nprove wi de-area surveillance, detection

| ocalization, tracking and attack capabilities agai nst quiet adversary submari nes operating in noisy and
cluttered shall ow water environments. The focus is on |everaging technologies that will protect the country’s
current capital investnment in surveillance, submarine, surface ship and air ASW assets.

Due to the nunber of efforts in this PE, the prograns described herein are representative of the work included
in this PE.
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PROGRAM ELEMENT: 0603747N

PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE ADVANCED TECHNCOLOGY

B. PROGRAM CHANGE SUMVARY

FY 2005 FY 2006 FY 2007
FY 2006 President's Budget Subm ssion 33, 087 27,603 35, 520
Congr essi onal Action 0 7,950 0
Congressional Undistributed Reducti ons/Resci ssions - 26 - 443 0
Executi on Adjustnments 4,391 0 0
FY 2005 SBIR -509 0 0
Program Adj ust ment s 6 0 0
Program Real i gnnment 0 0 -404
Rat e Adj ustments 0 0 -61
FY 2007 President's Budget Submi ssion 36, 949 35,110 35, 055

PROGRAM CHANGE SUMVARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Proj ect
This funding transfer

Mor gan fundi ng for

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

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

E. PERFORMANCE METRI CS
The overal

target detection, classification, |ocalization, tracking,

adversary submarines operating in noisy and cluttered shall ow water

providing the ability to conduct
connectivity, increasing endurance/survivability,

| ong-range engagenents,
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envi ronnent s,
i ncreasi ng weapons | oad-out,
and reduci ng size and power

FY 2005-07 was transferred from PE 0603747N (BA 3) to 0603734N (BA 4).
creates a downward funding profile in PE 0603747N

metrics of advanced research in undersea warfare are to devel op technol ogi es ai ned at
i ncreasing attack capabilities against quiet
countering eneny torpedoes,
providing nulti-platform
requi renents.

i mproving
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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
2916 UNDERSEA WARFARE ADVANCED TECHNOLOGY

30, 296 27,160 35, 055 54, 160 54,773 54, 968 54, 954

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Al l Navy advanced technol ogy devel opnent 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 aimed at enabling Sea Shield, one of the three core
operational concepts detailed in the Naval Transfornmational Roadmap. Associated efforts focus on new ASW
operational concepts that promise to i nmprove wi de-area surveillance, detection, |ocalization, tracking and
attack capabilities agai nst quiet adversary submarines operating in noisy and cluttered shall ow water
environnments. Related efforts are ainmed at |everaging technologies that will protect the country’s current
capital investnment 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 7,710 12,564 22,909

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 opment of affordable off-board
systens with associ ated processi ng and robust, high-bandw dth comuni cations |inks. The cornerstone of Wde
Area ASW Surveillance is the ability to rapidly distribute sensors fromair, surface and sub-surface platforns
as well as to devel op | ong-endurance sensors and unmanned ASWvehicles. This activity represents a shift from
traditional fixed surveillance systens to autononous, networked, mnmulti-static operation, supported by
passi ve/ active signal processing with the objective of increased detection capabilities. This activity

i ncl udes support to Project Mdrgan the details of which are classified. Project Mrgan funding transferred to
PE 0603734N, Project 1804 in FY 2005 through FY 2007.
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As descri bed under the Cooperative ASWActivity, beginning in FY 2005 testing and denonstrati ons associ at ed
with LMWAD will be reported as part of the overall technol ogi es being tested/ denonstrated in this PE. As a
result, funding no longer is reported under Cooperative ASW rather it is included in the other activities.
Thi s change causes an additional shift anmong the R- 2 Activities.

FY 2005 Acconplishnents:

- Continued devel opment of multistatic sonar signal classification algorithnms for coherent sources.

- Continued concept of operations devel opnent and perfornmance requirenents for nultistatic sonar enpl oying
renotely operated sound sources and receivers

- Continued at-sea denonstrations and data collections with the Conpact Deployable Miltistatic Receiver (CDWR)
Advanced Devel opnment Model (ADM) .

— Continued devel opnent and testing of Deployabl e Aut ononpus Distributed System (DADS) technol ogies in
preparation for a barrier denonstration.

— Continued planning for and conduct of DADS barrier denonstration. - Initiated the witing of DADS system
docunent ati on.

FY 2006 Pl ans:

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

- Conpl ete devel opnent of nultistatic sonar signal classification algorithns for coherent sources.

- Conpl ete concept of operations devel opment and perfornmance requirenents for nultistatic sonar enploying
renotely operated sound sources and receivers.

- Conpl ete devel opnent and testing of Depl oyabl e Aut ononous Distributed System (DADS) technol ogies in
preparation for a barrier denpbnstration

- Conplete planning for and conduct of DADS barrier denonstration

- Conplete witing of the DADS system documentation

FY 2007 Pl ans:

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

- Continue Submarine Track and Trail-Baseline advanced research efforts in the areas of advanced undersea
sensors, comuni cations, and autonony. This effort transferred to this PE from PE 0603114N due to Enabling
Capability realignnents.
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- Conplete at-sea denonstrations and data collections with the CDVR ADM

- Conplete integrated at-sea testing of the nultistatic system conponents (CDVMR, Conpact Depl oyabl e

Mul tistatic Source, signal processing software, and “field-level” processing). This effort transitioned to
this PE from PE 0602747N

- Conpl ete DADS depl oynent study to investigate various tactical deploynment options. This effort transitioned
from PE 0602747N

- Initiate DADS depl oynment feasibility effort.

- Initiate testing of the PALANTIR (A non-acoustic surveillance system sensor system

- Initiate tactical test planning for the PALANTIR sensor

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

FY 2005 FY 2006 FY 2007
BATTLEGROUP ANTI - SUBMARI NE WARFARE ( ASW DEFENSE 5,362 14, 596 8,618

Bat t| egroup ASW Def ense technol ogy focuses on the devel opnent of platform based sources and receivers ai med at
denyi ng submarines the ability to target grey ships. This technology area is primarily concerned with
detections inside 10 nautical nmiles. Battlegroup ASW Defense integrates next-generation technol ogies,
automatic target recognition, sensors that adjust to conplex acoustic environments, and environnentally
adapti ve processing techniques. Battlegroup ASWDefense will enable smaller, lighter, and cheaper arrays,
large multi-line arrays, and submarine flank arrays all with environnmental adaptation capabilities. This
activity includes support to Project Mdrgan, the details of which are classified. Project Mrgan funding
transferred to PE 0603734N, Project 1804 in FY 2005 through FY 2007.

As descri bed under the Cooperative ASWActivity, beginning in FY 2005 testing and denpnstrati ons associ at ed
with LWAD will be reported as part of the overall technol ogies being tested/ denonstrated in this PE. As a
result, funding no |onger is reported under Cooperative ASW rather it is included in the other activities.
Thi s change causes an additional shift anong the R 2 Activities.

FY 2005 Acconplishnents:

- Continued devel opment, denonstration and transition of Sonar Autonmation Technol ogy (SAT) threat subnarine
detection and classification algorithns.
- Continued a performnce evaluation of a Counter Torpedo Detection, Classification, and Localization (CTDCL)
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prot otype torpedo protection system capable of countering two torpedoes |aunched in rapid succession

- Initiated integration of CTDCL processing with advanced sensors for outyear transition to the AN WsQ 11
programvia the Block Il and Il upgrades.

- Initiated Multi-Mde Magnetic Detection System (MWDS) devel opnent of nagnetoneter sensor technol ogi es and
deliver the first AN ASQ 233 nmgnet oneter sensor

- Initiated the integration of MWDS sensor hardware/software into towed vehicles and fixed-w ng Unmanned Air
Vehi cl es (UAV).

- Initiated devel opment of SAT algorithnms for transition to the distributed ASWsensors of the Integrated
Undersea Surveillance System Naval Sea Systems Command (NAVSEA), PE 0204311N (Maritinme Surveillance Progran.

FY 2006 Pl ans:

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

- Conplete performance eval uation of a CTDCL prototype torpedo protection system capable of countering two

t orpedoes | aunched in rapid succession. Al CTDCL efforts transfer to and are reported under PE 0603123N in FY
2007.

- Conplete collection and anal ysis of MWDS performance data. This work transitioned from PE 0602747N

- Conpl ete eval uati on of proposed MWDS processi ng approaches and down-sel ect to one approach. This work
transitioned from PE 0602747N

- Conplete planning for MWDS tests that utilize fixed wing aircraft, helicopter, and UAV pl atforns.

FY 2007 Pl ans:

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

- Conpl ete devel opnent and denonstrati on of SAT threat submarine detection and classification algorithms;
transition to NAVSEA under PE 0603561N (Advanced Submari ne System Devel opnent), Project 0223 (Submarine Conbat
Systenms | nprovenents) and PE 0204311N (Maritinme Surveillance Progran).

- Conpl ete MWDS devel opnment of magnet ometer sensor technol ogi es.

- Conplete test flights to collect relevant MWDS dat a.
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FY 2005 FY 2006 FY 2007
COOPERATI VE ANTI - SUBMARI NE WARFARE ( ASW 2, 366 0 0

Cooperative ASWtechnol ogy devel opnents enable ASWplatforms to work together effectively to detect, classify
and localize very quiet undersea targets. The Integrated ASW (I ASW effort has since been term nated due to
budget reductions. The focus of this project is to denonstrate the operational utility of enploying these

| ASWtools together with ASW sensor technol ogi es devel oped as part of the Battl egroup ASW Def ense, W de Area
ASW Surveil l ance, and Neutralization program areas. Denonstrations are conducted primarily in conjunction
with Fleet platforns and exercises. This activity includes support to Project Morgan the details of which are
classified. Project Mrgan funding transfered to PE 0603734N, Project 1804 in FY 2005 through FY 2007.

Begi nning in FY 2005 testing and denonstrations associated with LWAD are reported as part of the overal
technol ogi es being tested/denmonstrated in this PE. As a result, funding no |longer is reported under
Cooperative ASW rather it is included in the other activities. This change causes an additional shift anong
the R-2 Activities.

FY 2005 Accomplishnents:
- Continued LWAD activities for two littoral ASW at-sea experinents.

- Testing and denobnstrations associated with LWAD activities are reported in the future as an integral part of
the overall technol ogies being tested/ denonstrated in other PE 0603747N activities.

FY 2005 FY 2006 FY 2007
NEUTRALI ZATI ON 14, 858 0 3,528

Neutralization focuses on undersea weapons technol ogies to counter threat submarines by increasing the
Probability of Kill (PK). Wapon technology areas include: Torpedo Bridging Technol ogi es (TBT) which

addr esses devel opment of technol ogies to enable a heavywei ght torpedo (HW) and a shooting platformto be
effectively enployed as a fully-Iinked weapon systemutilizing a fiber optic |link, broadband signa
processi ng, and behavi or based control; and the SwampWrks advanced torpedo effort which denpnstrates
technol ogi es to neet energing chall enges of |ow Doppler, small targets (diesel submarines), in harsh littora
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environnents. The ultimte goals of Neutralization efforts are to devel op reduced size advanced undersea
weapons with revol utionary capabilities and to fill Sea Shield m ssion capability gaps and denobnstrate
transformational capabilities for anti-submarine warfare weapons.

As descri bed under the Cooperative ASWActivity, beginning in FY 2005 testing and denobnstrati ons associ ated
with LWAD will be reported as part of the overall technol ogies being tested/ denonstrated in this PE. As a
result, funding no |onger is reported under Cooperative ASW rather it is included in the other activities.
Thi s change causes an additional shift anong the R 2 Activities.

FY 2006 reflects the transfer of funds requirenents associated with Swanpworks to PE 0603758N. FY 2007
reflects continuation of TBT devel opnent efforts funded in FY 2005.

FY 2005 Acconplishnents:

- Continued denonstration of the SwanpWrks advanced hal f-1ength torpedo vehicle including self noise,
stability and control, and a proof-of-concept littoral upgrade to the MK48 Advanced Capability sonar

- Continued transition of broadband signal processing algorithm to Naval Sea Systens Command ( NAVSEA)
Advanced Systems Technol ogy O fice Advanced Processing Build (APB) — Acoustic in PE 0603561N

- Continued planning and | ogistics for in-water denonstration of an inproved PK for close-in, subnmarine-on-
submari ne engagenents. (SwanmpWorks)

- Continued the devel opnent and transition (PE 0603561N) of a sonar for the new |ightweight torpedo, M54,
under the auspices of SwanpWorks.

- Conpl eted devel opment and denonstration of technologies to enable a torpedo and a shooting platformto be
effectively enployed as a fully |inked weapon systemincorporating TBT.

- Initiated and conpleted transition of TBT weapon control tactics to conduct advanced counter-countermeasure
algorithms and Initiated and conpl eted area of uncertainty multi-way-point search to NAVSEA MK48 Conmon

Br oadband Sonar System (CBASS) program (PE 0603561N)

- Initiated and conpleted transition of dual band frequency agile signal processing software, docunentation
and data devel oped under TBT to the NAVSEA(PMS404) MK48 CBASS program (PE 0603561N)

- Initiated and conpl eted devel oprment, integration, and closed | oop in-water denonstration of a fully coherent
broadband si gnal processing sonar systemwi th advanced tactics in a behavi or based Torpedo Intelligent
Controller (TIC) for transition to the MK48 CBASS torpedo (TBT).

- Initiated and conpleted transition of a narrow band adaptive beanform ng sinulation nodul e and weapon source
code al gorithm devel oped under TBT to the new commopn basel i ne MK54/ MK48 CBASS software APB process (PM5404)
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which will operate with MK48 ADCAP or MK54 |ightwei ght torpedo (LWI) wavefornms. (PE 0603561N)

- Initiated and conpleted transition of fully coherent broadband Low Doppl er signal processing software,
docunent ati on and data devel oped under TBT to the MK48 CBASS program (PMS404). (PE 0603561N)

- Initiated and conpleted transition of the TBT devel oped TIC architecture, source code, docunentation and
devel opnent tools with conpleted area of uncertainty based search, classification, hom ng, counterneasure and
term nal homi ng behaviors to the MK48 CBASS program (PMsS404) via the Torpedo APB process. (PE 0603561N)

- Initiated and conpleted transition of the integration and validation of a high fidelity bottom node

(devel oped under 0602747N) capable of simulating statistical and fixed position ocean bottom fal se al arns and
fal se targets at undersea weapons frequencies and initiated reuse devel opnent and integration of this nodel
across the undersea weapon sinulation community.

- Initiated and conpleted TBT high fidelity sinulation based eval uati on of weapon signal processi ng and HAT
tactical control technol ogies.

FY 2006 Pl ans:
- All SwanpWorks related activities will transfer to PE 0603758N in FY 2006 and out.
FY 2007 Pl ans:

- Initiate LWI Technol ogy (LWIT) integration of broadband and adjunct sensors for in-water data collection to
result in a new dual -npde sensor gui dance and control system

- Initiate LWIT scale up and testing of a directed blast warhead prototype using approved insensitive

expl osives to quantify attainable ASWand antisurface warfare lethality in the Mk 54 form factor

C. OTHER PROGRAM FUNDI NG SUMVARY:
NAVY RELATED RDT&E:
PE 0204311N (I ntegrated Surveillance System
PE 0205620N (Surface ASW Combat System I ntegration)
PE 0601153N (Def ense Research Sci ences)
PE 0602235N (Conmon Picture Applied Research)
PE 0602435N (Ccean Warfighting Environnent Applied Research)
PE 0602747N (Undersea Warfare Applied Research)
PE 0602782N (M ne and Expeditionary Warfare Applied Research)
PE 0603235N (Conmon Pi cture Advanced Technol ogy)
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PE 0603254N ( ASW Systens Devel opnment)

PE 0603506N (Surface Ship Torpedo Defense)

PE 0603513N ( Shi pboard System Conponent Devel opnent)
PE 0603553N (Surface ASW

PE 0603734N ( CHALK CORAL)

PE 0604221N (P-3 Mderni zati on Program

PE 0604261N (Acoustic Search Sensors)

PE 0604503N ( SSN-688 and Tri dent Mbderni zation)

PE 0604784N (Di stributed Surveill ance System

NON- NAVY RELATED RDT&E:
PE 0603175C (Ballistic Mssile Defense Technol ogy)
PE 0602702E (Tactical Technol ogy)
PE 0603739E (Advanced El ectronics Technol ogi es)
PE 0603763E (Marine Technol ogy)

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.
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requirenents related to the Advanced

FY 2005 FY 2006
HAWAI | UNDERSEA VEHI CLE TEST AND TRAI NI NG ENVI RONMVENT 2,507 1,700
FY 2005 - Devel oped and tested advanced technol ogies to neet operationa
Swi mmer Delivery Vehicle.
FY 2006 - This effort supports the Hawaii undersea vehicle test and training environment.
FY 2005 FY 2006
LI TTORAL AWS M SSI ON FOR RI G D HULL- | NFLATABLE BOAT ( RHI B) 964 0

Initiated adaptation and testing of a Variable Depth Sonar

the Rigid Hull-Inflatable Boat.

System Anti - Submari ne Warfare nission package for

FY 2005 FY 2006
MPP/ APB TORPEDO | MPROVEMENT PROGRAM 0 4,000
This effort supports the MPP/ APB torpedo inprovenment program

FY 2005 FY 2006
SAWI M 1, 254 1, 000
FY 2005 - Continued devel opnent and denonstration of an unmanned,

station keeping and perform ng conplex tasks using a robotic arm al
stationed on the ocean surface.
probl em of vehicle navigation and control

oper at or

robotic contro

FY 2006 -

St rong underwat er

This effort supports SAUVI M research
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interaction from an
currents and limted visibility exacerbate the

Performng tasks with the armrequires the devel opment of conpl ex
al gorithms and the capability to recogni ze and determni ne the dimensions of underwater
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FY 2005 FY 2006
SEA TEST FOR TOWED ACOUSTI C ARRAYS 1,928 0

Expanded the previous at-sea test to extend the existing array shape prediction capability to include the TB-
16 towed array under drastic maneuveri ng and hi gh speed conditions.

FY 2005 FY 2006

VALI DATI ON AND | MPLEMENTATI ON OF SENSOR SWEET SPOT SELECTI ON 0 1, 250
ALGORI THMS

This effort supports validation and inplenentation of sensor sweet spot selection algorithnms research
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