UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE:  June 2001

BUDGET ACTIVITY: 2 PROGRAM ELEMENT:  0602747N
PROGRAM ELEMENT TI TLE: Undersea Warfare Applied Research

(U COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MVATE  ESTI MATE

Undersea Warfare Applied Research
> > 76, 510

** The Science and Technol ogy Program El enents (PES) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PEs 0602315N, 0602633N and 0602314N.

(U) M SSI ON DESCRI PTI ON:

(U In countering the proliferation of quiet diesel submarines to third world countries and Russia’s continued
i nvestnent in subnmarine technology, work within this Program El enent (PE) provides an enabling capability for power
projection and force sustainability. This approach protects the country's capital investnent in surveillance, submarine,
surface ship and air Anti-Submarine Warfare (ASW assets by exploring those high risk/high payoff technol ogi es that
promise to provide capabilities of exceptionally high mlitary value in five to fifteen years. These technol ogy options
i nclude research in the foll ow ng areas:
I mproving reliable undersea target detection and tracking to enable on-conmand application of precision offensive
mlitary force. Progranms include undersea sensors and arrays to provide robust shall ow water surveillance and
reconnai ssance, and to detect undersea threats to the surface battleforce. This effort also includes Navy uni que
research and technol ogy i ssues associated with creating a tinmely and intelligible tactical picture of the undersea
batt| espace
Domi nating the undersea battl espace to enable tinely execution of joint/conbined operations and to ensure joint force
sustainability. Prograns include advanced sensors and arrays for both i nproved ASWsurveillance and enhanced
battl eforce sel f-defense, ASWdata fusion for better tactical control, and | ow frequency active sonar and rapidly
depl oyabl e surveillance systens for covert/non-covert indication and warni ng.
I mproving reliable undersea target detection and tracking, thus enabling joint battleforce sustainability. Prograns
include the entire spectrum of technol ogy devel opnent undertaken in support of the Littoral ASW (LASW Future Nava
Capability (FNC).
| mprovi ng under sea weapons effectiveness while reducing overall costs through inprovenents to current systens as well
as the devel opnent of new weapons concepts. The goal of Undersea Waponry is to produce cost effective, quick
reaction intelligent weapons incorporating broadband processing with battl egroup connectivity, intelligent
count ernmeasures, hard kill torpedo defense, inproved littoral operation, and weapon flexibility. Several Science and
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Technol ogy (S&T) chal l enges nust be addressed including cluttered operating environments, nultipath Acoustic
propagati on, | ow no doppler targets, detonation physics, high density power sources, and fusing/safety/arnng
mechani cs. The technol ogy devel oped under this project will be transitioned to the acquisition community for
incorporation into existing platforms. These efforts support the Littoral ASW FNC

(U Due to the nunber of efforts in this PE, the prograns described are representatives of the work included in this PE

(U The Navy Science and Technol ogy program i ncludes projects that focus on or have attributes that enhance the
affordability of warfighting systens.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the Applied Research Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward sol utions to specific Naval problens, short of an
advanced devel opnent effort.
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(U) PROGRAMS PLANS AND ACCOMPLI SHVENTS

DATE: June 2001

W de Area
Surveil | ance

FYO0O

FYO1

FY02-$14, 657

Contract for 2 re-useable
test vehicle versions of the
X-glider for sensor delivery
and personnel recovery
support.

Advanced pattern-recognition
processi ng devel opnent for
synthetic aperture sonar
Devel opnent of structura
magnetostrictive materials
Devel opnent of PZT materials
for biased operation

New Hydra desi gn capabl e of
full aperture (8 KM and ful
hydr ophone conpl erent (48)

Design/integration of Utra-

Eval uation and transition of
non-traditional scattering
and advanced processing for
air deployed nultistatics

Advanced nultistatics

devel opnent

Utra w deband wavef or m
processi ng

Advanced clutter detection
and rejection techni ques
Hydra adaptations for use as
an of f-board sensor for

lnitiate Low Frequency (ULF) and
Extrenely Low Frequency (ELF) submari nes
El ectronmagnetic (EM sensors, Project to miniaturize DADS
signal processing and sensor/control nodes by a
environnental noise factor of 10 with equal or
cancel | ati on techni ques for better perfornance for
submarine detection onto the littoral applications
Vertical take-off Unmanned Air
Vehi cl e (VUAV)
Sea tests of optical standoff
sensor systens
Devel opnent of ultra | ow power
el ectronics
Non-traditional scattering
devel opnent Devel opnent of acoustic signal Advanced pattern-recognition
Phase conjugation al gorithm processing DCL techniques for processing devel opnent for
Cont i nue devel opnent and eval uati on aut ononmous under sea synt hetic aperture sonar

Devel opnent of |arge
aperture, bottom nounted
array/ si gnal processing

Devel opnent of acoustic

applications

Utra-1light array technol ogy
in air/sub depl oyed
configurations at-sea

Avsmav e nd

Devel opnent of structura
magnet ostrictive materials
Devel oprment of PZT materials
for biased operation
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DATE: June 2001

si gnal processing detection
classification and

| ocal i zation (DCL)techniques
for autononous undersea
applications

Devel opnent of a md-
frequency broadband panel
projector utilizing active
f eedback

Devel opnent of | ow
frequency, low profile
cynbal transducer

Utra-light array technol ogy
in air/sub depl oyed
configurations at-sea
experinents

Devel opnent of a famly of
ultra-lightweight, ultra-I|ow
power air-, surface ship- or
submari ne- depl oyabl e,

Mat ched Fi el d Tracking
Arrays to be used for

barrier (Hydra) or area
(Kel p) surveillance or as
organi ¢ of f-board sensors
for submarines

Devel oprrent of Depl oyabl e
Aut ononous Di stri buted
Syst em ( DADS) sensor/si g-
nal processing technol ogy
and sinulation of intra-
field data fusion and field-
|l evel control functions

Devel opnent of Extrenely Low
Frequency Em ssion (ELFE)
technol ogy through system
denonstration

experinments

Devel opnent of a family of
ultra-1lightweight, ultra-I|ow
power air-, surface ship- or
submari ne- depl oyabl e, Matched
Field Tracking Arrays to be
used for barrier (Hydra) or
area (Kel p) surveillance or as
organi ¢ of f-board sensors for
submari nes

Utra-1ight deployable arrays

Devel opnent of a famly of
ultra-lightweight, ultra-|ow
power air-, surface ship- or
submari ne- depl oyabl e, Matched
Field Tracking Arrays to be
used for barrier (Hydra) or
area (Kelp) surveillance or
as organic off-board sensors
for submarines

Sea tests of optical standoff
sensor systens

Devel oprment of ultra | ow
power el ectronics.
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DATE: June 2001

Conpl et e

Shal | ow Water Air Anti-
Submarine Warfare (ASW
assessnent for depl oyabl e
sensors

Assessnent and report on the
rol e of bottom noored
shal | ow wat er Acoustic and
non- Acousti c surveill ance
net hods

Optical standoff sensor
systens Exploratory

Devel opnent Mbdel (EDM;
initiated at-sea testing
Document ati on of the Multi-
sensor Acoustic/ Non- Acoustic
Dat a Fusi on ( MANDF)

Non-traditional scattering
devel opnent

Phase conjugation al gorithm
devel opnent and eval uati on

Devel opnent of |arge aperture,
bott om nounted array/signa
processi ng

Devel opnent of a md-frequency
br oadband panel projector
utilizing active feedback

Devel opnent of | ow frequency,
| ow profile cynbal transducer

Assessnent and report on ASW
performance of Hydra and Kel p
during RDS-3 experi ment

(Sep/ Cct 2000)

Devel opnent of acoustic

si gnal processing DCL

techni ques for autononous
under sea applications
Assessnent and report on ful
aperture Hydra perfornance
during Seaweb 2001 (Sep 2001)
Desi gn/integration of ULF/ ELF
EM submari ne detection system
nmount ed on VUAVsS

al gorithm DADS sensor/signal processing
devel opnent for autononous
detection/classification of
submari nes
ELFE t hrough data anal ysi s
/final report of
denonstrations and al gorithm
devel opnent
Batt| egroup FY0O0 FYO1 FY02—$35, 910
ASW Def ense
Eval uati on of piezoconposites Multi-static ASW Capabilities At sea testing in support of
as broadband proj ector Enhancenent (MACE) multi - al gorithm devel opnent, source
materi al s static processing devel opnent reliability, and system
Initiate component denobnstrations

Advanced conpact multi-static
active air depl oyed receiver
(Super ADAR) w active &

passi ve I n Buoy Signa

At sea testing and data
analysis for multi-static
processing al gorithm
devel opnent

using multiple nulti-static
sour ces

Conpact | ow frequency mul ti -
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Processi ng design trade

st udi es

| mproved multi-static
processing for the light

wei ght sound system (LWSS) and
air deployed i mpul sives
Advanced i n-buoy autonatic
echo processing (S-ADAR)

Desi gn of nagnetostrictive

pi ezoel ectric transducer (MPT)
for high frequency (HF)
submari ne conformal bow
program | nt egrat ed Bow

Conf or mal (1 BC)

Devel opnent of outboard power
el ectronics for HF I BC

Devel opnent of single crysta
pi ezoel ectric materials

Devel opnent of HF broadband
panel projector array for |IBC
Denonstrate EAST signa
processing techniques in a

Fl eet operational effort

static active receiver (Super
ADAR) w/ active & passive In
Buoy Signal Processing

Passi ve Acoustic array
testbed design and
installation

Advanced Counter-Tor pedo
Detection, Classification
and Local i zation devel opnent
for surface ship defense

i ncl udi ng performance
assessnent, data collection
data anal ysis, algorithm
devel opment s

Cont i nue

Devel opnent of signa
processi ng net hods/ al gorithms
t hat enabl es i nproved target

| ocal i zati on esti mates and
differentiati on between man-
made and natural transient

noi ses

Devel opnent of off-board,
Acoustic, multi-static source
and associ ated on-board signa
processi ng techni ques

Devel opnent of Integrated Bow
Conformal (1BC), Low Frequency
Hul | Array(LFHA), and

Af f ordabl e/ Vol uret ri c t owed
arrays

Devel opnent of

el ectrostrictive rel axor
ceram cs

Devel opnent of el ectroactive
pol ymer broadband transducer

Devel opnent of inproved of f-
board, Acoustic nulti-static
source conponents, processing
al gorithns, and perfornance
predictive tools

Devel opnent of IBC, LFHA, and
Vol unetric towed arrays

Devel opnent of
el ectrostrictive rel axor
cerani cs

Devel opnent of el ectroactive
pol ymer broadband transducer
array

Devel opnent of hi gh energy
density, anbient tenperature
battery | aboratory testing

Envi ronnental | y Adaptive Sonar
Technol ogy( EAST): Devel opnent
of technical approaches for
aut omati ng the operationa
configuration of sonar systens

Devel oprment of inproved off-
board, Acoustic nulti-static
sour ce conmponents, processing
al gorithns, and perfornmance
predictive tools

Devel oprment of [BC, LFHA, and
Vol unmetric towed arrays

Devel opnent of MPT array for
HF | BC program

Devel opnent of outboard power
electronics for HF I BC

Devel opnent of HF br oadband
panel projector array for |IBC
Devel oprent of

el ectrostrictive rel axor
ceranics

Devel opnent of el ectroactive
pol yner broadband transducer
array
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DATE: June 2001

pr ot ot ype

Transition and devel opnent of
br oadband hybrid transducer
technol ogy from weapon to
submarine (SSBN) application

Devel opnent of hi gh energy
density, anbient tenperature
battery

Environnental | y Adaptive Sonar
Technol ogy( EAST): Devel opnent
of technical approaches for
aut omati ng the operationa
configuration of sonar systens
in response to real -tine

anal ysis of the Acoustic field
and rel evant (neasured)

envi ronnental paraneters

in response to real -tine

anal ysis of the Acoustic field
and rel evant (neasured)

envi ronnental paraneters

| mproved multi-static
processing for the light

wei ght sound system (LWSS) and
air deployed i mpul sives
Advanced i n-buoy autonatic
echo processing (S-ADAR)

Devel opnent of high energy
density, anbient tenperature
battery

Envi ronmental | y Adaptive
Sonar Technol ogy( EAST):

Devel opnent of technica
approaches for automating the
operational configuration of
sonar systenms in response to
real -tinme analysis of the
Acoustic field and rel evant
(measured) environnent al

par anmeters

Denonstrate EAST signha
processing techniques in a
Fl eet operational effort

I nproved nulti-static
processing for the light

wei ght sound system (LWES)
and air depl oyed i npul sives

Advanced i n-buoy automatic
echo processing (S- ADAR)

Conpl et e

Laborat ory
denonstration/integration of
of f-board source conponents.

Devel opnent of thin optica
towed array; transition to TB-
29

Devel opnent of a high power,
hi gh energy density therma
battery

Devel opnent of signa
processi ng net hods/ al gorithms
t hat enabl es i nproved target

| ocal i zati on esti mates and
differentiati on between man-
made and natural transient

noi ses

Devel opnent of signa
processing al gorithns for
submarine towed arrays that
provi de i nmproved target

| ocal i zati on estimates

Affordabl e towed array
construction, denpnstration

Denonstration of nulti-static
processi ng

R-1 Line Item 20

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 7 of 12




BUDCET ACTIVITY: 2

UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT:
PROCGRAM ELEMENT TI TLE

0602747N
Undersea Warfare Applied Research

DATE: June 2001

and transition to TB-29

Devel opnent of broadband
hybrid transducer array for
SSBN application

Eval uati on of piezoconposites
as broadband projector
material s

Advanced conpact multi-static
active air depl oyed receiver
(Super ADAR) w active &
passive I n Buoy Signa
Processi ng design trade

st udi es

Cooperative
ASW

FYO0O

FYO1

FY02—$912

Initiate

Fi shline fiber optic sensor
designs for subnmarine
surface ship & air depl oyed
ASW arr ays

Cont i nue

Tel esonar acoustic
conmuni cati ons system for
depl oyabl e systens

Tel esonar acousti c conmmuni cati ons
system for depl oyabl e systens

Tel esonar acoustic
conmmuni cati ons system for
depl oyabl e systens

Neutralization

FYOO

FYO1

FY02-$25, 031

Initiate

Devel op a Conput ati ona
Capability to Perform Wapon
Desi gn Optim zation

Devel op H gh Speed

Supercavi tating Vehicle Test
Bed

Steal th Honmi ng Concepts
Pl at f or M Weapon Connectivity

Low noi se integrated notor
propul sor

Active control with active
fi ber conposites
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Br oadband Processi ng and
Intelligent Control for

Tor pedo Gui dance and Contr ol
Intelligent Counterweapons and
Count erneasures for Integrated
Tor pedo Def ense

Low Rate, Long Endurance Power
Sources for Undersea

Pr opul si on

Hi gh Rate/Hybrid Power Sources
for Torpedoes

Feat ure Based Navi gation and
Mappi ng

Devel op a Conput ati onal
Capability to Perform Wapon
Desi gn Optin zation

Devel op a H gh Speed

Supercavi tating Vehicle Test
Bed

Br oadband Processi ng and
Intelligent Control for

Tor pedo CGui dance and Contr ol
Intelligent Counterweapons and
Count erneasures for Integrated
Tor pedo Def ense

Hi gh Rate/Hybrid Power Sources
for Torpedoes

Devel op a Conput ati onal
Capability to Perform Wapon
Design Optim zation

Devel op a Hi gh Speed
Supercavitating Vehicle
concept and Test Bed

Devel opnent of Tor pedo
Intelligent Control Guidance
and Contr ol

Intelligent Counterweapons
and Count er measures for

I ntegrated Tor pedo Defense
Transition of Counter-torpedo
technol ogi es to PM5-415

Cont i nue Tor pedo Noi se Mddeling and chne
Cont r ol Tor pedo Noi se Model i ng and ;“ ?V\ﬂ re Torpedo Defense
Fuzi ng, Detonation processes Cont r ol ystem . .
and Target Interactions, and Fuzi ng, Detonation processes Bevel ogrrent Off H g_T_ Rat 3/ Hybrid
Enhanced Kill Mechanisns for and Target Interactions, and ower sources tor forpedoes
Under sea \War heads Enhanced Ki |l Mechanisms for Fuzing, Detonation processes
Devel opment of active- passive Under sea War heads and Target Interactions, and
vi bration nmounts Devel opnent of active- passive Enhanced Kill Mechanisns for
vibration rounts Under sea \War heads
Devel oprment of Stealth Honi ng
Concept s
Devel opnent of Platform
Weapon Connectivity
Devel opnent of active-passive
vi bration nmounts
Unmanned Underwat er Vehicl es Feat ure Based Navigation and Devel opnent of Torpedo Noi se
Mappi ng Model i ng
Low Rate, Long Endurance Power Devel oprent of Underwat er
Conpl et e Sources for Undersea expl osi ve effects code

Pr opul si on

Devel opnent of Mcro

El ectronmechani cal Systens
(MEMs) Safing and Armi ng
(S&A) technol ogy (Iless
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Inertial Measurenent Unit)
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(U PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002

FY 2001 President's Budget ** ** -
Adj ustnents from FY 2001 President's Budget:

PE Restructuring 76,772

NWCF Adj ust ment s - 250

I nflati on Adj ust nent 82

M nor Adj ust nent -94

FY 02 PRESBUDG Subni ssi on > * 76,510

** The Science and Technol ogy Program El enents (PES) were restructured in FY 2002.

was funded in PEs 0602315N, 0602633N and 0602314N.
(U CHANGE SUMVARY EXPLANATI ON:

(U Fundi ng: Not Applicable.
(U Schedul e: Not Applicable.

The work described in FY 2000 & 2001

(U OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U) NAVY RELATED RDT&E:

PE 0601153N (Def ense Research Sci ence)

PE 0602782N (M ne and Expeditionary Warfare Applied Research)
PE 0602435N (Ccean Warfighting Environnent Applied Research)

PE 0603254N ( ASW Syst ens Devel opnent)
PE 0603506N (Surface Ship Torpedo Defense)
PE 0603553N (Surface ASW

PE 0603758N (Navy Warfighting Experinents and Denonstrati ons)

PE 0604221N (P-3 Moderni zati on Progran

0604261N (Acoustic Search Sensors (ENG)

PE 0604784N (Distributed Surveillance Systens)

PE 0603747N (Undersea Warfare Advanced Technol ogy)
PE 0602114N ( Power Projection)

PE 0602123N (Force Protection)

PE 0602782N (M ne & Expeditionary Warfare)

PE 0603114N (Power Projection)

PE 0603123N (Force Protection)

cccccccceccceces
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m
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(U PE 0603758N (Naval Warfighting Experinent)

(U NON NAVY RELATED RDT&E:
(U PE 0603763E (Marine Technol ogy)
(U PE 0603739E (Advanced El ectronics Technol ogi es)
(U PE 0602702E (Tactical Technol ogy)
(U PE 0602173C (Support Technol ogi es — Applied Research)

(U SCHEDULE PROFILE: Not applicable.
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