UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3  PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TITLE: M ne and Expeditionary
War f are Advanced Technol ogy

(U COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE  ESTI MATE ESTI MATE COVPLETE PROGRAM

R2226 M ne and Expeditionary Warfare Advanced Technol ogy

41, 546 48, 442 45, 618 46, 417 47,139 45,574 46, 683 CONT. CONT.

R2499 ALl SS 978 0 0 0 0 0 0 0 978

R2720 Ccean Moddeling for M ne
& Sub Warfare
8,951 0 0 0 0 0 0 8,951
42,524 57, 393 45, 618 46, 417 47,139 45, 574 46, 683 CONT. CONT.
TOTAL

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This program supports denonstrations of technol ogi es for Naval
Expedi ti onary Forces perform ng the m ssions of Mne and Expeditionary Warfare. The technol ogi es support a range of
capabilities enabling Naval Expeditionary Forces to influence operations ashore.

(U This Program El enent (PE) transitions technol ogies responding to high-priority Naval Expeditionary Warfare m ssion
requi renents. The enphasis is on sinmulating and testing prototypes of technologies with the potential for providi ng Naval
capabilities in six nmajor areas:

- Organic Mne Counterneasure (MCM technol ogies forteorgani c m nehunting and cl earance; and organi c ship protection.
- M ne Counterneasures technologies for Ship to Cbjective Maneuver
- Ofensive Sea M ning
- Battlefield surveillance, reconnai ssance, and targeting.
- Naval fire support.
- Conmand, control, conmunications, information processing, and m ssion planning supporting |and battles.
- Force nobility and survivability.
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 3  PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TITLE: M ne and Expeditionary
War f are Advanced Technol ogy

(U Due to the sheer volune of efforts included in this PE, the prograns described in the Acconplishnents and Pl ans section
are representative selections of the work included in this PE.

(U The Navy Science and & Technol ogy programincludes projects that focus on or have attributes that enhance the
af fordability of warfighting systens.

(U) JUSTI FI CATI ON FOR BUDGET ACTIMITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget Activity
pecause it enconpasses design, devel opnent, sinulation, or experinmental testing or prototype hardware to validate

technol ogi cal feasibility and concept of operations and reduce technical risk prior to initiation of a new acquisition program
or transition to an ongoi ng acqui sition program

B. (U PROGRAM CHANCE SUMVARY:

FY 1999 FY 2000 FY 2001

(U FY 2000 President’s Budget 44,220 48,711 45, 869
(U Appropriated Val ue: 57,711
(U Adjustnents from PRESBUDG

(U SBIR/ STTR Transfer - 512

(U) Various Rate Adjustnents - 240

(U) Congressional Plus up 9, 000

(U SPP Adj ust nment - 11

(U Execution Adjustnent - 990

(U Inflation Adjustnent - 194

(U) Congressional Rescission - 318
(U FY 2001 PRESBUDG Submi ssion 42,524 57, 393 45, 618

(U Schedule: Not applicable.
(U Technical: Not applicable.
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3  PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TITLE: M ne and Expeditionary
War f are Advanced Technol ogy

(U COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE  ESTI MATE ESTI MATE COVPLETE PROGRAM

R2226 M ne and Expeditionary Warfare Advanced Technol ogy

41, 546 48, 442 45, 618 46, 417 47,139 45, 574 46, 683 CONT. CONT.
A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This program supports denonstrations of technol ogi es for Naval
Expedi ti onary Forces perform ng the m ssions of Mne and Expeditionary Warfare. The technol ogi es support a range of
capabilities enabling Naval Expeditionary Forces to influence operations ashore.

(U PROGRAM ACCOWVPLI SHMVENTS AND PLANS:

1. (U FY 1999 ACCOWPLI| SHVENTS:

(U ADVANCED DEGAUSSI NG Conpleted all efforts in advanced deperni ng, closed | oop degaussing, and al gorithm
devel opnent. Conpl eted docunentati on of algorithnms and denonstration results. Transitioned degaussi ng
technol ogi es to PE 0603513N, PE 0603502N, and the LPD-17 construction program

(U ADVANCED SURVEI LLANCE/ RECONNAI SSANCE:  Conti nued focused efforts on environnental paraneters, including
of fshore bathynetry, optical clarity, and other essential elenents of information appropriate to anphi bi ous
assaults. Continued transitioning critical battle space products to the Naval Cceanographic O fice.
Denonstrated littoral renote sensing products during Fleet Battle Experinment (FBE) Echo (Kernal Blitz).
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UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3  PROGRAM ELEMENT: 0603782N Proj ect Number: R2226
PROGRAM ELEMENT TITLE: M ne and Expeditionary Project Title: Mne and Expeditionary
War f are Advanced Technol ogy War f are Advanced Technol ogy

(U MODELI NG AND SI MULATI ON: Conti nued simul ati on based concept, based assessnent focusing on assessnent of
technol ogi es for naval surface fire support and Future Naval Capabilities in Organic M ne Counterneasures.
The effort continues to enphasize warfighter-technol ogi st interaction and warfighter driven sinulation based
technol ogy assessnent to explore in detail current and advanced technologies in tandemw th rel evant concepts
of operations. Initiated concept visualization of future naval surface fire support and organic mne warfare
t echnol ogi es.

(U Joint Counterm ne Advanced Concept and Technol ogy Denonstration (JCM ACTD): Conpl eted post exercise

anal ysis of JCM ACTD Denonstration Il and docunentati on of denonstration results (incorporating
“user”coments). Continued |ogistics support for ACID “residual” equipnment left with operational forces.
Conpl et ed docunentation of Joint Counterm ne Operational Sinulation (JCOS) and Command, Control, Communication
and Conmputer Intelligence (C4l). Denpnstrated C41 and JCOS during FBE-Echo (Kernal Blitz) as part of the

resi dual phase, collecting additional data on mlitary utility.

(U ADVANCED Al RBORNE TARGET DESI GNATOR: Conpleted field tests and denonstrations with live fires to determ ne
accuracy of targeting to resulting fire locations. Continue docunentation of field test results and
quantification of |ocalization accuracy for transition of airborne target designator technology to Marine

Cor ps Systenms Command G ound Weapons for integration in UH 1N helicopter and Unmanned Aerial Vehicles (UAVS).

(U EXPEDI Tl ONARY WARFARE COVMUNI CATI ONS NETWORKI NG Cont i nued denonstration of advanced hi gh capacity radio
frequency |inks between ships at sea, focusing on beyond line of sight comruni cati ons between shi ps and
obj ectives ashore. Conpleted assessnent of high capacity radi o technol ogi es between ships at sea.

(U SURFACE SURVEI LLANCE, TARGET ACQUI SI TIQN, FI RE CONTRCL, AND ORDNANCE: Initiated devel opment of conponent
technol ogi es for denonstration of a | ow cost, high speed guided projectile for Naval guns. Began devel opnent
of actuated aerodynanmi c control surfaces for control of high velocity projectiles. Initiated warhead
lethality study agai nst hard and soft targets.

(U M NE | DENTI FI CATION:  Began integration of conponent technol ogies together in the |aboratory. Began
fabrication of final design suitable for tow body configuration. Conducted |aboratory and field tests of
i ntegrated system conponents.
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BUDGET ACTI VI TY:

UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
3 PROGRAM ELEMENT: 0603782N Proj ect Number: R2226
PROGRAM ELEMENT TITLE: M ne and Expeditionary Project Title: Mne and Expeditionary
War f are Advanced Technol ogy War f are Advanced Technol ogy
(U LITTORAL SEA M NE: Initiated design of littoral sea mine technol ogy denonstration nodel. Initiated

fabrication/testing of individual conmponents. Began devel opnment of data fusion al gorithns and assured
conmuni cati on al gorithns.

(U VERY SHALLOW WATER/ EXPLCSI VE ORDNANCE DI SPCSAL (VSW EOD) RECONNAI SSANCE: | nitiated devel opment of diver-
portabl e detection, classification, and identification technol ogi es and aut ononous underwater vehicles for VSW

reconnai ssance. Initiated devel opnment of a sinulation which provides for the evaluation of the approach and
ef fecti veness of Unmanned Underwater Vehicles (UUVs) under varying environnental conditions to perform
critical Mne Counternmeasure VSWnissions including search and inspection. Initiated trade-off studies of

techni cal and operational concepts to include directed versus autononous operation, deploynent, recovery,
command, control and communi cati on. Began devel opment of prototype | ow cost acoustic and nagnetic induction
navi gati on transponders and receivers to enable localization in VSW Began denonstration of VSWtechnol ogi es
during training exercises to assess operational effectiveness.

(U ORGANI C M NEHUNTI NG AND NEUTRALI ZATI ON OF M NES: Began denonstration of advanced technol ogi es for organic
m ne counterneasures during Fleet training exercises to assess operational effectiveness and devel op concept
of operations. Denonstrated rapid, organic mne identification using electro-optic sensor (laser |line scan
technol ogy) and synthetic aperture sonar during FBE Echo (Kernal Blitz). Denonstrated hi gh speed influence
m nesweepi ng using ALI SS technol ogi es during FBE Echo (Kernal Blitz). Denonstrated control of a high speed,
unmanned surface vehicle using an interoperable tactical control system during FBE Echo (Kernal Blitz).

(U SURF ZONE (SZ) NEUTRALI ZATI ON OF M NES AND OBSTACLES: Initiated devel opnent a system of small, autononous
m nehunti ng vehicl es capabl e of detection, classification of mnes and obstacles in the SZ environnments. Begin
devel opnent of air delivered, reactive, intermetalic darts for neutralization of mnes on the beach

Devel oped baseline dart design and began testing of dart lethality against key mne types. Initiated

devel opnent of |nverse @uidance Law concept which all ows guidance of air dropped ordnance with d oba

Posi tioning System (GPS) position and velocity state data only.

2. (U FY 2000 PLAN
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3  PROGRAM ELEMENT: 0603782N Proj ect Number: R2226
PROGRAM ELEMENT TITLE: M ne and Expeditionary Project Title: Mne and Expeditionary
War f are Advanced Technol ogy War f are Advanced Technol ogy

(U ADVANCED SURVEI LLANCE/ RECONNAI SSANCE:  Conti nue focused algorithmrefinement efforts on critical

envi ronnent al parameters, including offshore bathynetry, optical clarity, and other essential elenments of

i nformati on appropriate to anphi bi ous operations. Continue transition of critical battle space products to the
naval oceanographic office.

(U MODELI NG AND SI MULATI ON:  Continue sinulation based concept based assessnment of technol ogi es for naval
surface fire support and Future Naval Capabilities in Organic Mne Counterneasures. Continue concept

vi sual i zati on of naval surface fire support technol ogi es focusing on air space deconfliction. Continue concept
vi sual i zati on and assessnent of organic m ne counterneasures technol ogi es focusing on the future Marine Corps
war fighting concept of Ship to Objective Maneuver. Participate in Fleet Battle Laboratory experinents and
expedi ti onary warfare wargam ng.

(U JCM ACTD: Continue |ogistics support for select ACID “residual” equipnment |left with operational forces for
further eval uation.

(U ADVANCED Al RBORNE TARGET DESI GNATOR:  Conpl ete docunmentation of field test results and quantification of
| ocalization errors. Conplete transition of airborne target designator technology to Marine Corps Systens
Command Ground Weapons for integration in UH 1N and UAVs.

(U EXPEDI Tl ONARY WARFARE COVMUNI CATI ONS NETWORKI NG Conti nue eval uati on of advanced hi gh capacity

conmmuni cati ons |inks between ships at sea and ship to objectives ashore through assessnment during Anphi bi ous
Ready Group deploynents. Conplete anal ysis and assessnent of high capacity radi o |inkages between ships at sea
and ships to objective ashore.

(U) SURFACE SURVEI LLANCE, TARGET ACQUI SI TION, FI RE CONTROL, AND ORDNANCE: Conpl ete devel opnent of actuated
control surface for high speed projectile. Conduct wind tunnel tests. Conplete devel opnent of ultraconpact,
high G GPS/Inertial Measuring Unit gui dance package for high speed projectile. Integrate conmponents and
denonstrate gui dance and control of an inert, high velocity 5 inch projectile. Begin devel opnent of conposite
metal fleschette and packagi ng and distribution warhead.

(U M NE | DENTI FI CATION: Conplete integration of conponent Streak Tube Inmagi ng Laser (STIL) technologies in
ai rborne m nehunting sonar (AQS-20) towbody. |Initiate devel opnent of automated mine identification algorithns.
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UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3  PROGRAM ELEMENT: 0603782N Proj ect Number: R2226
PROGRAM ELEMENT TITLE: M ne and Expeditionary Project Title: Mne and Expeditionary
War f are Advanced Technol ogy War f are Advanced Technol ogy

Denonstrate mne identification at operational speeds froma surface ship tow Quantify performance as a
function of operational paranmeters. Denonstrate mine identification froma helicopter tow Begin transition
of STIL mine identification technology to PE 0603502N and PE 0604373N (Ai rborne M ne Counter nmeasures).

(U LITTORAL SEA M NE: Denobnstrate and eval uate assured comruni cati ons between an underwater testbed and an
external surface and subsurface control authority. Denonstrate and eval uate | ong baseline target detection and
tracki ng sensor hardware and al gorithns agai nst qui et underwater targets.

(U VSW ECD RECONNAI SSANCE: Devel op search strategi es which are optimzed based on informati on provided by
environnent al survey data acquired by search and reconnai ssance UUVs. Devel op sensing technol ogi es and
capability to conjunctively enpl oy sensed information between conmuni cating platfornms enpl oyi ng i ndependently
acqui red sensed data. Denonstrate coordi nated navigation and positioning in very shall ow water through actua
depl oynments of a search vehicle and inspection vehicle.

(U ORGANI C M NEHUNTI NG AND NEUTRALI ZATION OF M NES: Conpl ete analysis of Fleet Battle Experinment
denonstrati on of advanced technol ogi es for organic m nehunting. Denonstrate and eval uate the use of a

scal eabl e, interoperable tactical control systemcomon to both UAVs and renote m nehunting vehicles. Initiate
devel opnent of a prototype H 60 conpatible, conductively cool ed, | ow tenperature superconducting magnetic

sol enoid for organic sweeping of influence m nes.

(U SZ NEUTRALI ZATI ON OF M NES AND OBSTACLES: Denonstrate coordi nated navigation and positioning in the SZ
t hrough actual depl oynents of an unmanned bottom craw i ng vehicle. Denonstrate autononous detection and
classification of threat-like bottomobjects in the presence of natural and man-nmade clutter in the SZ
Denonstrate group search (up to 5 vehicles), report back of target information, and marking of targets.

(U BEACH ZONE (BZ) NEUTRALI ZATI ON OF OBSTACLES: Conpl ete devel opnent of |nverse Quidance Law concept which
al | ows gui dance of air dropped ordnance with GPS position and velocity state data only. Assess performance of
conventional GPS updated inertial navigation concepts. Continue devel opnent and lethality testing of
intermetalic darts for neutralization of beach and surf zone m nes.

3. (U FY 2001 PLAN
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3  PROGRAM ELEMENT: 0603782N Proj ect Number: R2226
PROGRAM ELEMENT TITLE: M ne and Expeditionary Project Title: Mne and Expeditionary
War f are Advanced Technol ogy War f are Advanced Technol ogy

(U ADVANCED SURVEI LLANCE/ RECONNAI SSANCE: Compl et e al gorithm devel opnent efforts on critical environnenta
paraneters, including offshore bathynetry, optical clarity, and other essential elenents of information for
anphi bi ous operations. Assess performance of algorithnms against ground truth data. Transition results to the
Naval Cceanographic O fice.

(U MODELI NG AND SI MULATI ON:  Continue sinulation/visualization based concept based assessnent of technol ogies
for naval surface fire support and Future Naval Capabilities in organic MCM Continue participation in Fleet
Battl e Laboratory experinments and expeditionary warfare wargam ng.

(U EXPEDI Tl ONARY WARFARE COVMUNI CATI ONS NETWORKI NG Conpl et e eval uati on/ assessnent of high capacity
conmuni cati ons |inks between ships and objectives ashore. Conplete docunentation of all depl oynent
assessnents.

(U SURFACE SURVEI LLANCE, TARGET ACQUI SI TION, FIRE CONTROL, AND ORDNANCE: Conpl ete devel opnent of conposite
metal fleschettes and delivery system Begin integration of guidance, control and warhead technologies into 5
i nch projectile.

(U M NE | DENTI FI CATION:  Conpl ete anal ysis of helicopter towed STIL mine identification technol ogy
denmonstration. Conpl ete devel opment of automated mine identification algorithnms and assess perfornmance
utilizing data obtai ned during ship/helicopter towed technol ogy denonstration. Transition STIL m ne
identification technology to PE 0603502N and PE 0604373N (Ai rborne M ne Countermnmeasures).

(U LITTORAL SEA M NE: Integrate target detection/tracking | ong baseline sensors, detection/tracking
al gorithms, underwater conmunications, and test bed weapons system (hybrid Iightweight torpedo). Denobnstrate
target detection, tracking and fire control

(U VSW ECD RECONNAI SSANCE: Denonstrate and eval uate capability to conmmunicate VSWtarget information to a
control authority by one or nore nethods including surface piercing Radi o Frequency technol ogy. Denpnstrate
asset redirection and comand detonation by a renote control. Denonstrate integrated search, marking,
bat hynetry mappi ng, threat objects and gaps and report back in test-bed mnefields in VSWenvironnments.
Denonstrate capability to enable diver teanms to efficiently and accurately reacquire previously targeted areas
and individual targets. Evaluate covertness of operation and capability to provide conpl ete coverage.
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3  PROGRAM ELEMENT: 0603782N Proj ect Number: R2226
PROGRAM ELEMENT TITLE: M ne and Expeditionary Project Title: Mne and Expeditionary
War f are Advanced Technol ogy War f are Advanced Technol ogy

(U ORGANI C M NEHUNTI NG AND NEUTRALI ZATI ON OF M NES: Devel op and denonstrate adaptive, shallow water

reconnai ssance and m nehunting sanpling strategies which are optin zed based on informati on provi ded by

envi ronnent al survey data and through in-situ environmental measurenents. Conplete devel opnent of
conductively cool ed, |ow tenperature superconducting magnetic solenoid for organic mne sweeping. Denonstrate
magnet functionality and transition to Airborne M ne Counterneasures acqui sition program

(U SZ NEUTRALI ZATI ON OF M NES AND OBSTACLES: Denonstrate and eval uate capability to communi cate SZ target
information to a control authority by one or nore nmethods to include surface piercing RF technol ogy.
Denonstrate asset redirection by a renote control authority. Assess neutralization capability for smal
targets which are predom nant in the SZ

(U BZ NEUTRALI ZATI ON OF OBSTACLES: Conpl ete devel opment of GPS only gui dance conponent. Denonstrate accuracy
of warhead depl oynent utilizing GPS only inverse guidance technol ogy. Conpl ete devel opnment of internetalic
darts for neutralization of beach and surf zone mines. Initiate devel opnment of air delivered, explosively
formed i npactor for neutralization of beach obstacles. Begin integration of guidance and warhead technol ogi es
for denonstration.

(U ADVANCED Al RBORNE M NE DETECTION: Initiate devel opment of advanced el ectro-optic technol ogies for
detection of near surface mines froma maritime UAV. Technol ogi es include Laser |naging Detection and
Rangi ng, STIL, and hyperspectral imaging. Actual system concept and design will be determ ned based upon
technical maturity, operational viability, and anticipated total ownership cost.

(U OTHER PROGRAM FUNDI NG SUMVARY: Not appl i cabl e.
(U RELATED RDT&E:

PE 0601153N (Def ense Research Sci ences)

PE 0602131M (Mari ne Corps Landi ng Force Technol ogy)

PE 0602314N (Undersea Warfare Surveill ance Technol ogy)
PE 0602315N (MCM M ni ng and Speci al \Warfare Technol ogy)
PE 0602435N ( Cceanographi ¢ and At nospheric Technol ogy)
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PE 0603502N (Surface and Shal | ow Water MCM

PE 0603513N ( Shi pboard Syst em Conponent Dev)

PE 0603528N ( Non- Acoustic ASW

PE 0603640M ( Mari ne Corpse Advanced Technol ogy)

0604373N (A rborne M ne Count er measur es)

PE 0604784N (Di stributed Surveillance System

PE 0602712A (Counterm ne Systens)

PE 0603606A (Landm ne WF and Barrier Advanced Technol ogy)

ccceccece
Y]
m

D. (U SCHEDULE PROFILE: Not Applicabl e.
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