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(U COST: (Dollars in Thousands)

PRQIECT
NUMBER &  FY 2000 FY 2001 FY 2002
TITLE ACTUAL ESTI MATE  ESTI MATE

*x *x 57,668

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

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  This Navy program el ement (PE) provides technol ogies for nava

M ne Counterneasures (MCM, U S. Naval sea mines, Naval Special Warfare, and Departnent of Defense (DOD) Explosive
Ordnance Disposal (EOD). It is strongly aligned with the Joint Chiefs of Staff Joint Warfighting Capabilities through
t he devel opnent of technol ogies to achieve mlitary objectives (Power Projection fromthe Sea) with nmininmal casualties
and col | ateral danage. The PE supports the Joint Littoral Warfare M ssion Area by focusing on technologies that will
provide the Naval Force with the capability to doninate the battl espace, project power fromthe sea, and support forces
ashore with particular enphasis on rapid MCM operations. The MCMthrusts concentrate on the devel opnent and transition
of technol ogies for organic mne counterneasures and Future Naval Capabilities supporting Ship to Objective Maneuver
These include technol ogies for clandestine mnefield surveillance and reconnai ssance, organic self-protection, organic
m nehunting, neutralization/breaching and cl earance. The sea m ning thrust enphasi zes of fensive sea mning capabilities.
The Naval Special Warfare and EOD technol ogy thrust concentrates on the devel opnent of technol ogies for near-shore

m ne/ obstacl e detection and cl earance, nobility and survivability, as well as expl osive ordnance di sposal

(U MCM Technol ogy: Third-world nations have the capability to procure, stockpile and rapidly deploy all types of nava
m nes, including new generation nines having sophisticated perfornance characteristics, throughout the littora

battl espace. “Desert Storni denonstrated the U S. Navy' s needs to counter the projected third-world nine threat.
Advanced technologies are required to rapidly detect and neutralize all mne types, fromdeep water to the beach. This
task has two major thrusts: (1) Mne/obstacle detection and (2) m ne/obstacle neutralization. The detection thrust
includes: renpte sensing techniques to survey threat mning activities and nmine/obstacle field |ocations; advanced
acoustic/ non-acoustic sensors and processing technologies (e.g. biomnetic, broadband, synthetic aperture) for rapid

m nefield reconnai ssance and determi nation of the |location of individual mnes and obstacles. The neutralization thrust
i ncludes influence sweeping technol ogies for influence mnefield clearance, explosive and non-expl osive technol ogi es for
m ne/ obstacle field breaching, and advanced technol ogies to rapidly neutralize shallow water (SW sea mnes. The
overall goal of the MCMtechnology thrust is the reduction of MCMtactical tinelines and increased stand-off.

(U Mne Technol ogy: The requirenents for inproved sea mne technol ogi es has changed due to the reduced threat of the
tradi tional nodern submarines and surface ships. The elevated threats today are the third-world submarines and surface
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shi ps, which nmay be encountered in the littoral waters of regional conflicts. Despite the dimnished sophisticated
threat, it is inperative that the US Navy nmai ntains a broad-based and robust sea mining capability through advanced m ne
sensors, environmental characterization, and systens perfornance anal ysis technol ogies. Enphasis is placed on
potentially high payoff advanced sensors for target detection and discrimnation and on | ow cost, wi de area sea nine
system concepts, including positive conmand/ control nechani sns and expanded weapon effectiveness for regi onal warfare.

(U) Special warfare Technol ogy: Naval Special Warfare (NSW missions primarily support covert naval operations. The
goal is to develop technology required to increase the conbat range and effectiveness of Special Warfare units. A nmjor
current focus is to devel op technol ogies to enhance the Sea-Air-Land m ssion of pre-invasion detection for

cl earance/ avoi dance of mines and obstacles in the very shallow water (VSW and surf zone (SZ) approaches to the

anphi bi ous |l anding areas. Inprovenents to m ssion support equi pnent are needed to increase the probability of m ssion
success, endurance and SEAL swi nmer survivability.

(U EOD Technol ogy: Technol ogy devel opnent for EOD needs addresses the DOD Joint Service and interagency
responsibilities in EOD, including that required to counter and neutralize Wapons of Mass Destruction (WWD). The
technol ogi es devel oped are required for locating, rendering safe and di sposi ng of Unexpl oded Expl osi ve Ordnance (UXO).
These operations typically occur in deep, poor-visibility water, in areas of high background noise, and in strategic
operating areas contanmnated by a variety of UXO  Advanced technol ogi es are needed for gaining access to areas

cont anmi nat ed by sophi sticated area-denial sensors and/or booby traps and for contending with WWD. These technol ogi es
are expected to transition to the Joint Service EOD Program the Naval EOD Program or the DOD Techni cal Response G oup.

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

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within APPLI ED RESEARCH, Budget Activity, because it
i nvestigates technical advances w th possible applications toward solution of specific Naval problens, short of a nmgjor
devel opnent effort.

(U) PROGRAMS PLANS AND ACCOMPLI SHVENTS:

M ne and

Obst acl e FY0O FYo1l FY02 (36, 168)

Det ecti on

Initiate - Field testing of thin film - Transition of CAD/ CAC - Real -tinme processing for airborne
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hi gh tenperature

super coducti ng gradi omet er
Multi-platform multi-sensor
data fusion for organic mne
count er neasur es

Devel opnment of advanced

el ectro-optic mne

i dentification sensor

Devel opnent of automated m ne
identification algorithns

M ne burial prediction nodel
devel opnent

al gorithms to AQS-20 airborne
m ne count ermeasures program
Envi ronment al | y adaptive
processi ng

lidar/multispectral mnefield
detection

Devel opment of |ong range SAS
not i on conpensati on and
beanf or m ng

Devel oprment of environmenta
tactical decision aids

Model i ng and sinulation for
adaptive pl anni ng of anphi bi ous
oper ations

Devel oprment of Aut ononobus
Underwat er Vehicle (AUV)

compati ble |l ow frequency, buried
m nehunti ng sonar

Transition of automated mine
identification algorithnm to AQS-
20/ X ai rborne m ne
count er measur es program

Cont i nue

Devel opnent of scene
classification algorithmns
based on target optica
properties

Devel opnent of broadband
acoustic processing

t echni ques/ al gorithns

Devel opnment of computer aided

detection/classification

(CAD/ CAC) al gorithns for side

scan i magery

Devel opment of thin film high
t emrper at ur e super conducti ng

gr adi oret er

Multi-platform nulti-sensor
data fusion

Devel oprment of advanced
el ectro-optic mne
identification sensor

Devel opnment of broadband
acoustic processing
techni ques/ al gorithns

Envi ronment al | y adapti ve
processi ng

Aut omat ed nine identification
al gorithns

M ne burial prediction

al gorithm devel opnent

Devel opment of advanced el ectro-
optic mne identification sensor

Devel oprment of broadband acoustic
processi ng techni ques/al gorithns

M ne burial prediction

Devel oprment of automated mnine
identification algorithns
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Devel opnent of broadband sonar
projector for synthetic
aperture sonar (SAS)
Denonstrat ed CAD/ CAC
algorithms in very shall ow
wat er during Fleet Battle
Experi ment Hotel .

Field test and assessnent of
thin film high tenperature
super conducti ng gradi onet er
Field testing of broadband SAS
t echnol ogy

Col l ection of electrooptic

m ne identification sensor
data for assessment of

Transition of CAD/ CAC al gorithns
to AQS-20 airborne mne
count er measur es program

Conpl ete automated nmine identification
al gorithns
M ne burial prediction field
experinment focusing on inpact
buri al
Denonstration of minehunting
t echnol ogi es during 3™ Fl eet
traini ng exercise (Kerna
Blitz 2001)

M ne and

Obst acl e

Neutraliza
tion

FY00

FYO1l

FY02 (9, 900)

Devel opnent of |inear shaped
charge array anti-obstacle

Lethality studies for chem ca
penetrat or warhead concept

Devel oprment of advanced
supercavitating anti-mne

Initiate t echnol ogy Devel opment of continuous rod projectile
war head technol ogy for
obst acl e cl earance
Nondet er m ni sti c nmodel i ng of Nondet er mi ni sti ¢ nodel i ng of Nondet ernmi ni sti c nodeling of mne
m ne vul nerability m ne vul nerability vul nerability
_ Devel opnent and eval uati on of Model devel opnent of shock Model devel opnent of shock
Conti nue smal | unmanned bottom robotic interaction with and i nteraction and propagation

platforms for Surf Zone (S2)
reconnai ssance and targeting

Devel opnent of database for

propagati on through the sea
bed

t hrough the sea bed
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damage characteristics of
obst acl es

Testing of H gh Energy Low
Pressure (HELP) expl osive
technol ogy to pronote pressure

Assessnent of sequential and
si mul t aneous det onati oni ng
bonmbs for obstacle clearance

Denonstrati on of chem cal and
pyrotechnic dart lethality
agai nst common SZ and beach zone

Conpl et e i mpul se characterization m nes (B2)
Transitioned mne kill Denonstrate effectiveness of
criteria for new threat mines conti nuous rod war head agai nst
to PM5-407 I'ight and nedi um beach obst acl es
Sea FY00 FY01 FY02 (1,200)
M ni ng
Denonstration of mne network Field test of command and
concept control of DADS weapon
Field tests of guidance
o sensors and signal processing
Initiate for Distributed Autononous
Det ecti on System ( DADS) weapon
Devel opnent of command and
control hardware/software for
m nefield control
Devel opnent of gui dance Denonstration of mnine network Devel oprment of comand and
sensors concept control hardware/software for
Cont i nue Devel Opn‘ent of command and m nefield control
control hardware/software for Field test of conmand and contr ol
m nefield control of DADS weapon
Devel opnent of Field tests of guidance Anal ysi s/ docunent ati on of
Conpl et e har dwar e/ sof tware to sensors and signal processing gui dance sensors and signal
denonstrate feasibility of for DADS weapon processing field tests
DADS weapon concept
Speci al
War f ar e/ FY0O FYO1 FY02 (10, 400)
ECD
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Devel opment of depl oyabl e
virtual environment based
training aid and tactica
deci sion aid

Desi gn of Shal | ow Wat er
| magi ng Pol ari meter (SHRI MP)
ECD

I nvestigate technol ogy options
for heating system for Sw mer
Del i ver Vehicle (SDV)

ECD

Devel oprment of technologies to
renotely jam or disable

Devel oprment of hyperspectra
pol ar onet er prototype

Initiate el ectronic safed arned fused
Devel opment of robotic devi ces.
actuators and mani pul ators
based on artificial nuscle
material s
Devel opnent of SAS for small
aut ononous search vehicl es
Devel oprment of |ife support
Devel opment of life support Devel opnent of life support equi prent t echnol ogi es
t echnol ogi es equi prent t echnol ogi es UWV technol ogi es to support VSW
Devel opnent of Buried UWV t echnol ogi es to support reconnai ssance m ssions
m nehunti ng dual frequency VSW r econnai ssance ni ssi ons Devel opment of virtua
sonar Devel oprment of virtual envi ronnent based training aid
Devel opnment of Unmanned envi ronnent based training aid and tactical decision aids for
underwat er vehicle (UW) and tactical decision aids for NSW i ssi ons
t echnol ogi es to support VSW Navy Special Warfare nissions
Conti nue reconnai ssance m ssions Devel opment of SAS for smal
EGD aut ononous sear ch vehicles
Devel opment of diver portable ECD
hi gh frequency acoustic Devel opment of robotic
I 'magi ng sonar mani pul ators and actuators
based on artificial nuscle
material s
Devel oprment of coordi nat ed
behavi or and mi ssion execution
by UUVs
Conpl et e
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Feasibility assessnent of - Field tests and eval uati on of - Field tests of synthetic aperture
hyper spectral i nmaging buri ed m nehunting sonar sonar integrated on a UW

pol ori meter technol ogy . Transition underwater photo . Field tests of SHRI MP sensor
Fabricated test bed for cur abl e adhesi ve technol ogy to ECD

catal yst free CO2 scrubber PMS- EOD . Field tests of diver portable
ECD hi gh frequency imagi ng sonar

Transiti oned di ode pumnped

| aser to Environnental
Security Technol ogy
Certification Program ( ESTCP)

(U PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget *x *x
Adj ustnents from FY 2001 President's Budget:
PE Restructure 57,675
NWCF Rat es Adj ust ment -4
Non Pay I nflation Adjustnent 68
Pr ogr am Adj ust ment -71
FY 2002 PRESBUDG Subni ssi on *x *x 57, 668

** The Science and Technol ogy Program El ements (PEs) were restructured in FY 2002. The work described in FY 2000 & FY
2001 was funded in PE 0602315N.

(U) CHANGE SUMVARY EXPLANATI ON:

(U) Funding: Not Applicable.
(U) Schedul e: Not Applicable.

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

(U) NAVY RELATED RDT&E:
(U PE 0601153N (Defense Research Sci ences)
(U PE 0602131M (Marine Corps Applied Research)
(U PE 0602236N (Warfighter Sustai nment Applied Research)
(U PE 0602747N (Undersea Warfare Applied Research)
(U PE 0602435N (COcean Warfighting Environnent Applied Research)
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PE 0603502N
PE 0603654N
PE 0603782N
PE 0604654N
PE 0603640M

ccccS ccccce

PE 0602712A
PE 0603606A

NSNS

(Surface and Shal |l ow Water M ne Count er neasur es)
(Joi nt Service EOD Devel opnent)

(M ne and Expeditionary Warfare Advanced Research)
(Joint Service EOD Devel opnent)

(Marine Corps Advanced Technol ogy Denp)

NON NAVY RELATED RDT&E:

(Count erm ne Syst ens)
(Landm ne WF and Barrier Advanced Technol ogy)

PE 1160401BB ( Speci al Operation Technol ogy Devel opnent)
PE 1160402BB ( Speci al Operation Advanced Technol ogy Devel oprment)

(U SCHEDULE PROFILE: Not applicable.
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