UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhibit R-2

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603640M
PROGRAM ELEMENT TI TLE: MARI NE CORPS ADVANCED TECHNOLOGY DEMONSTRATI ONS ( ATD)

COST: (Dol lars in Thousands)

Proj ect FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FYy 2011
Nunmber  Act ual Estinmate Estimate Estimate Estimate Estimate Estimate Estimate
& Title
Tot al 98, 595 88, 239 56, 434 58, 833 62, 427 58, 850 59, 586 60, 874
PE
C2297 MARI NE CORPS WARFI GHTI NG LAB- CORE
40, 726 39, 196 35, 640 34, 882 37, 349 33, 219 33, 950 34,724
C9154 MC ANTI - TERRORI ST/ FORCE PROTECTI ON ( AT/ FP) ATDS
14, 709 4,953 0 0 0 0 0 0
R2223 MARI NE CORPS ATD
28, 316 21, 503 20, 794 23,951 25,078 25, 631 25, 636 26, 150
R2995 C3RP
3,747 4,656 0 0 0 0 0 0
R9290 EXPEDI TI ONARY WARFARE WATER PURI FI CATI ON
5, 405 11, 391 0 0 0 0 0 0
R9333 CENTER OF EXCELLENCE FOR ROBOTI CS, ADV TECH DEMO
1, 345 0 0 0 0 0 0 0
RO334 RAPI D REPAI R, PORTABLE PRODUCTI ON ( R2P2)
961 0 0 0 0 0 0 0
RO444 ADVANCED M NE DETECTOR SYSTEM MAN PORTABLE QUADRAPOLE RESONANCE LANDM NE DETECTI ON
3, 386 2,576 0 0 0 0 0 0
R9485 CRAFT | NTEGRATED ELECTRONI C SUI TE (Cl ES)
0 991 0 0 0 0 0 0
R9486 EXCALI BER UNMANNED TACTI CAL COVBAT VEHI CLE
0 991 0 0 0 0 0 0
RO487 PORTABLE METHANOL FUEL CELL
0 991 0 0 0 0 0 0
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BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603640M
PROGRAM ELEMENT TI TLE: MARI NE CORPS ADVANCED TECHNOLOGY DEMONSTRATI ONS ( ATD)

R9488 STUDY TO | DENTI FY AND EVALUATE ALTERNATI VE FI XED- W NG LI FT PLATFORMS
0 991 0 0 0 0 0 0

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: As the | and warfare conmponent of Naval Expeditionary
Forces, the Marine Corps has unique and technologically stressing requirenents resulting fromits anphibi ous
m ssion, Marine Air-Gound Task Force (MAGIF) organizational structure, reliance on maneuver, logistic
sustainability, and intensive tenpo of operations in diverse environments. Critical Marine Corps requirenents
addressed in this programel enent (PE) are Command, Control, Comunications, Conputers, Intelligence,
Surveil l ance and Reconnai ssance (C4lI SR); Maneuver; Logistics; Human Performance, Training and Education; and
Firepower. These are ongoing efforts to devel op and denonstrate advanced technol ogi es and system concepts in
an operational environnent. Miltiple transitions into the Sub-systemnm Conponent Advanced Devel opnent phase are
pl anned, as well as fieldable prototyping to reduce risk in System Concept Devel opment and Denonstration

Joint service efforts are in line with Defense Technol ogy Objectives (DTGCs) and Joint Warfighting Objectives
(JW0s). In addition, Marine Corps operational experinmentation, warfighting concept experinentation, and
concept ual operational assessnment of energing technol ogies are funded. Specifically, this PE supports the
followi ng capabilities: pronptly engaging regional forces in decisive combat on a global basis; responding to
all other contingencies and nissions in the full spectrum of conbat operations (high, md, and |low intensity),
in Mlitary Operations in Uban Terrain (MOUT), in Operations Oher than War (OOTW, and warfighting
experimentation. This PE supports all of the Marine Corps nission areas. Wthin the Naval Transfornmation
Roadmap, this investnent will achieve one of three key transformational capabilities required by Sea Shield as
wel |l as technically enable the Ship to Objective Maneuver (STOVM) and persistent Intelligence, Surveillance and
Reconnai ssance (1 SR) key transformational capabilities within Sea Strike and the enhanced Sea-borne

Posi tioning of Joint Assets within Sea Basing.

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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PROGRAM CHANGE SUMVARY:

FY 2004 FY 2005 FY 2006 FY 2007
FY 2005 President's Budget Subm ssion 90, 110 58, 222 60, 506 59, 393
Cong Resci ssi ons/ Adj ust nent s/ Undi st. Reducti ons 0 -1,164 0 0
Congr essi onal Action 0 31, 200 0 0
Executi on Adj ustnents 10, 093 0 0 0
Non- Pay Inflation Adjustnents -80 0 330 443
Pr ogr am Adj ust nent s 0 -19 -5,482 -1, 068
Rat e Adj ustments 0 0 1, 080 65
SBlI R Assessnent -1,528 0 0 0
FY 2006/ 2007 President's Budget Submni ssion 98, 595 88, 239 56, 434 58, 833

PROGRAM CHANGE SUMMARY EXPLANATI ON

Technical : Since the FY 2005 President’s Budget subm ssion, Marine Corps Warfighting Laboratory (MOW)
experimentation goals for the Sea Vi king 2004 (SV04) Advanced Warfighting Experi nent (AWE) have been revised,
as explained in the two foll ow ng paragraphs.

MOW.' s Sea Viking (SV) canpaign is designed to transformthe 1997 STOM concept into an operational reality and
couple it with the energing Distributed Operations (DO concept to reshape expeditionary capabilities in
keeping with the Naval Transformati on Roadmap. DO builds on MCW. efforts begun in 1995 (Hunter Warrior) where
the Lab enpl oyed infantry squads, as DO teans, to |ocate and defeat a conventional mnechanized infantry unit
and continues the effort under the SV unbrella. A series of experinents will evaluate whether a properly
equi pped and trai ned DO platoon or squad sized unit operating independently can: |ocate, observe, and
accurately report enemy activity; and engage eneny forces with indirect and direct supporting fires, aggregate
fromindividual squad positions, to conduct platoon offensive operations, and survive in the dispersed

batt| espace.
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Schedul e: C2297, MCOW.: Worl dwi de contingency operations (i.e. Operation Iraqi Freedom (O F) canpaigns,
humani tarian efforts, and others) have increased the operations tenpo of United States (US) Operating Forces
to the extent that their support of and participation in the MOCW. AWES Sea Vi ki ng 2004 and 2006 was
substantially reduced. Events have been reschedul ed and adjusted so that operational assessnents may be
conduct ed by operational units preparing to deploy to Iraq and subsequently in Iraq in order to accomvdate
troop availability.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603640M PROGRAM ELEMENT TI TLE: MARI NE CORPS ADVANCED TECHNOLOGY DEMONSTRATI ONS ( ATD)
PRQJECT NUMBER  C2297 PRQIECT Tl TLE: MARI NE CORPS WARFI GHTI NG LAB- CORE

COST: (Dol lars in Thousands)

Project FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FYy 2010 Fy 2011
Nunber Act ual Estimate Estimate Estinate Estimate Estimate Estimate Estinmate
& Title
C2297 MARI NE CORPS WARFI GHTI NG LAB- CORE

40, 726 39, 196 35, 640 34, 882 37, 349 33, 219 33, 950 34,724

*Congr essi onal Enhancenent Funding for Project Al bert (%$4,105 and $3,349) is discussed in the Plus-Ups section
of this PEs R2 exhibit.

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: MCW. is the centerpiece experinmental test bed for the
operational enhancerments of the Marine Corps. MCOW, augnented by other Marine units, as its “test bed”

organi zati on, denonstrates the useful ness and necessity of integrating advanced concepts and new t echnol ogi ca
devel opnents into the Operational Forces of the Marine Corps. Performing in the Joint and Marine Corps
arenas, MCOW. focuses on devel opi ng, assessing, and field evaluations of future operational and technol ogi ca
concepts and serves as the focal point for the enhancenent/refinenment of future warfighting capabilities.

Real -tinme exercises held in existing environnents being used to sinulate canpaign theater (wartine)
experiences “live experinmentation” permts exploration of prototype and surrogate technologies in order to
better refine equi pment requirenents and to identify Doctrine, Oganization, Training, Mteriel, Leadership
Personnel, and Facilities (DOTMLPF) initiatives needed to produce future capabilities. The use of nbdeling
and simulation (M&S), both conducted within Service wargan ng and virtual experinent venues (conducted in
partnership with the Navy and Joint Forces Conmmand (JFCOM)) will provide both a necessary Joint context for
the Mari ne Corps Expeditionary Force Devel opment System process as well as the opportunity to explore the

i mplications of proposed future programs on seabased power projection capabilities. MW experinentation
enconpasses inquiries into multiple warfighting areas, including: Command, Control, Comunications, and
Conputers (C4); ISR Fires, Targeting, and Maneuver; Seabasing, Logistics, Conbat Service Support (CSS), and
Conbat in Cities; and Warfighting Excell ence.

Usi ng operational forces, MCW conducts AWEs supported by Linited Objective Experinments (LOEs), Limted
Techni cal Assessnents (LTAs), Warganes, and Studies. AWEs, LOEs, and LTAs exam ne discrete variables in as
much isolation as can be achieved. Technol ogi es assessed in LTAs are incorporated in LOEs while LOEs are
buil di ng bl ocks from which resulting AWEs are constructed, (e.g. the Sea Viking experinentation series).
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Under the gui dance of the Commandant of the Marine Corps and in support of the Marine Corps Expeditionary
Maneuver Warfare Capability List (ECL), MCW.'s “build-up” phases culmnate in actual AWE execution

- Sea Viking 2004 (SV04): (FY 2002 through cal endar year (CY) 2004) SV04 was a series of related events that
constituted the overall Marine Corps Service Experinentation canpaign through 2004. |Its goals and objectives
wer e based on guidance fromthe Commandant of the Marine Corps focusing on the seabased Marine Expeditionary
Bri gade (MEB), enphasizing execution of the Operational Maneuver fromthe Sea (OMFTS) and STOM concepts, in a
Joint context. SV04 was significantly redefined in order to accomodate force deployments in support of OF,
wi th experinental objectives refocused on operational assessnent by forward-depl oyed forces operating in

hi ghly di spersed units.

- Sea Viking 2006 (SV06): (FY 2005 through FY 2006) SV06 builds on the results, findings, and events of SV04
in order to further devel op a true seabased capability within the context of energing joint concepts. As with
SV04, it uses an integrated “canpai gn” approach, is a key component of the Navy's Sea Trial process, and fully
supports the Naval Transfornmati on Roadmap. SV06 constitutes the principal exploratory effort into devel opnent
of the future capabilities required for realization of the Naval QOperational and Enhanced Network Seabasi ng

concepts. In exploring the seabase, such issues as seabased fires are an integral part of joint fires in
support of the expeditionary force conducting operational naneuvers. Live experinmentation, both in sinulated
war zone and actual theater (i.e., lrag) environments, pernits both explorations of prototype and surrogate

technol ogies in order to better refine equiprment requirenents and to identify DOTMLPF initiatives needed to
produce future capabilities.

B. ACCOWPLI SHVENTS/ PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007
OPERATI ON | RAQ FREEDOM (O F) SUPPORT 0 0 0 0

* $8,469 in FY 2004 AND $822 in FY 2005 are incorporated within the individual function areas where individua
OF Il programefforts reside

This section includes Operation Iraqi Freedom (O F) Il direct support costs only, through January 2005, in the
foll owi ng program areas: Over the Horizon/On the Move (OTH OTM Conbat Operations Center (COC) conmuni cations
support, Dust Palliative, Vehicle Hardening, Dragon Eye, Dragon Runner, Counter Shooter, BioSciences, Project
Metropolis, Project Rifleman, Center for Emerging Threats and Opportunities (CETO, enhanced reconnai ssance
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Page 6 of 46

UNCLASSI FI ED



UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603640M PROGRAM ELEMENT TI TLE: MARI NE CORPS ADVANCED TECHNOLOGY DEMONSTRATI ONS ( ATD)
PRQJECT NUMBER  C2297 PRQIECT Tl TLE: MARI NE CORPS WARFI GHTI NG LAB- CORE

team Tel epresent Rapid Aimng Platform (TRAP), and m scell aneous m cro purchases. Each of these prograns is
di scussed within the applicable functional areas |isted bel ow.

FY 2004 FY 2005 FY 2006 FY 2007
COMVAND, CONTROL, COMMUNI CATI ONS, COMPUTERS (C4) 12, 646 8,570 10, 332 9,677

Thi s section enconpasses all MOW. C4 rel ated experinmentation efforts.
FY 2004 Accomnplishnents:

- Continued experinmental planning and C4 devel opnment support for the SV04 AWE.

- Initiated experinmental planning and C4 devel opment support for the SV06 AWE.

- Reduced devel opnent of information processing and further integration of capabilities into the C4 Lab
facility.

- Redirected conmand and control (C2) integration and experinmentation, to include Shared Net and Tar get

Handof f System (Experinental) (THS(X)) efforts. Transitioned THS(X) to acquisition

- Continued to conduct experiments and eval uate the performance of advanced C2 investigations and experinents
for sea based C2 interoperability.

- Continued to evaluate the effectiveness of commercially available (off-the-shelf) technology for providing
Wi rel ess connectivity to the tactical |evel.

- Expanded Over the Horizon (OTH) conmunications investigations in support of First Marine Expeditionary Force
(I MEF) OF deploynent. These efforts centered on the overarching Expeditionary Tactical Comrunication System
(ETCS) efforts coupled with OTM COC i nvesti gati ons.

- Conpleted initial technol ogical assessment of an infantry battalion COC that is capable of operating OTM and
depl oyable internally to helicopters and tilt-rotor aircraft in support of battalion |evel vertical assault
operations.

- Continued experinentation and devel opnment of intra-squad radi o systens.

FY 2005 Pl ans:

- Conplete C4 planning and devel opnent support for the SV04 AVE
- Continue ¢4 planning and devel opment support for the SV06 AWE
- Continue to devel op information processing and to further integrate capabilities into the C4 Lab facility.
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- Continue to conduct experinents and eval uate the performance of advanced C2 capabilities to support sea
based C2 interoperability.

- Continue to evaluate commercially available wreless connectivity technol ogi es.

- Continue OTH and OTM COC comuni cations investigations in support of | MEF and Second MEF (Il MEF) OF
depl oyment s.

- Initiate extended/ conprehensive technol ogi cal assessnent of an infantry battalion COC

- Continue experinentation and devel opnent of intra-squad radi o systens.

- Initiate investigation of tactics, techniques, technol ogies, and procedures (TTTPs) to achi eve common
tactical picture (CTP) for the Marine Air-Gound Task Force (MAGTF) conducting STOM

- Initiate investigation of TTTPs for fires C2 in order to sinplify operations/training and enhance
interoperability of Joint, Navy, and Marine Corps systens.

- Initiate DO efforts, as they relate to C2 functions.

- Further evaluate prom sing C4 concepts.

FY 2006 Pl ans:

- Conplete C4 planning and devel opnent support for the SV06 AWE

Initiate C4 planning and devel opnent support for the next nmjor AVE

- Continue to devel op information processing and to further integrate capabilities into the C4 Lab facility.
- Initiate devel opment and assessnent of prototype Naval C2 systenms and supporting techniques and procedures
needed to gi ve seabased forces operating ashore access to seabased fires.

- Continue to evaluate commercially available wreless connectivity technol ogi es.

- Continue devel opment and initiation of operational assessnent of prototype OTH and OTM conmuni cati ons
systenms in concert with the Ofice of Naval Research (ONR) in order to determ ne the Beyond Line of Site
conmuni cati ons requirenents to enable MAGITF C2 of seabased forces operating ashore, focusing on the

requi rements of di smounted operations.

- Continue experinentation and devel opnent of intra-squad radi o systens.

- Continue devel opment and begin operational assessnent of an infantry battalion COC that is capabl e of
operating OTM and depl oyable internally to helicopters and tilt-rotor aircraft in support of battalion |eve
vertical assault operations.

- Continue investigation of TTTPs to achi eve CTP for MAGIF conducting STOM

- Continue investigation of TTTPs for fires C2 in order to sinplify operations/training and enhance
interoperability of Joint, Navy, and Mari ne Corps systens.

- Continue DO efforts based on the results of initial experimentation with C2 for DO A deploying unit wll
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be trai ned and equi pped for an extended field user evaluation as part of a seabased MAGTF.

- Conpl ete experinents and eval uati on of the perfornmance of advanced C2 capabilities to support sea based C2
i nteroperability.

- Further evaluate prom sing C4 concepts.

FY 2007 Pl ans:

- Continue C4 planning and devel opnent support for an upcom ng AVE.

- Continue to devel op information processing and to further integrate capabilities into the C4 Lab facility.

- Continue to devel op and assess prototype Naval C2 systenms and supporting techniques and procedures needed to
gi ve seabased forces operating ashore access to seabased fires.

- Continue to evaluate commercially available wreless connectivity technol ogi es.

- Continue devel opment of prototype OTH and OTM comuni cations systens focusing on the requirenents of both
surface and vertical assault forces.

- Continue experinentation and devel opnent of intra-squad radi o systemns.

- Continue devel opment of an infantry battalion COC and explore the requirenents for Expeditionary Fighting
Vehicle (EFV) (fornmerly Advanced Anphi bi ous Assault Vehicle (AAAV)) and Light Arnored Vehicle (LAV) platfornmns.
- Continue investigation of TTTPs to achi eve CTP for MAGIF conducti ng STOM

- Continue investigation of TTTPs for fires C2 in order to sinplify operations/training and enhance
interoperability of Joint, Navy, and Marine Corps systens.

- Initiate a second iteration of DO experimentation to include a refinement of C4 requirements that includes
advanced autonmated tactical systens as well as expansion to the company |evel.

- Initiate investigation of C2 capabilities needed to effect sustainment of forces conducting STOM and

sustai nment operations ashore froma seabased MAGTF.

- Further evaluate prom sing C4 concepts.

FY 2004 FY 2005 FY 2006 FY 2007
I NTELLI GENCE, SURVEI LLANCE, AND RECONNAI SSANCE (| SR) 2,103 5,734 4,887 5, 349

This section includes MOW. | SR rel ated experinentation efforts involving enhanced reconnai ssance; sensors; and
unmanned ground and aerial vehicles.
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FY 2004 Accomnplishnents:

- Continued ISR support for the SV04 AWE.

- Initiated I SR planning for the SV0O6 AVWE.

- Continued Dragon Eye Unnmanned Aerial Vehicle (UAV) payl oad devel opnent, integration, experinentation, and
refinement of tactics, techniques and procedures (TTPs). This included upgrades and repairs of damaged
systens, being used in support of OF. Dragon Eye is a back-packabl e system w th nodul ar payl oads, desi gned
to provide the small unit |leader with an "over-the-hill" reconnai ssance and surveillance capability.

- Continued Dragon Runner (DR) Mobile G ound Sensor (MSS) efforts. This included payl oad nodification/nmulti-
unit devel opment efforts to integrate nodi fied M203 [ aunchers with an approved canera. Additional efforts

i ncluded integration of an explosive material sensing device and trip wire detection unit to be nounted on the
DR. These efforts not only support MOW.' s experinentation program but also support OF efforts. DRis a
ground nobil e sensor (Unmanned Ground Vehicle (UGY)) that will be used by marine infantry battalions.

- Conducted efforts to support enhanced reconnai ssance team functions, i.e., rifle and sight/scope eval uations
used in support of OF.

- Provided vehicles as surrogates for Internal Transportable Vehicles (ITVs) aboard cargo helicopters (CH)-
53s, to better define the capabilities, configuration, and effective enploynent of the Vertical Maneuver

El ement (VME) concept.

FY 2005 PI ans:

- Conplete ISR support for the SV04 AVE

- Continue | SR support for the SV06 AVE.

- Conpl ete Dragon Eye UAV payl oad devel opnent, integration, experinmentation, and refinement of TTPs.

- Initiate investigation of refocused Tier Il UAV capabilities (known as Convoy Operations/Over the Horizon
(OTH) I magery investigations); initializing focus on a conplete shipboard conmpatibility that requires mninal
mai ntenance and tine to train. Assess the operational enploynent of a prototype or surrogate UAV that can be
enpl oyed fromthe seabase to conduct surveillance 150 nautical mles inland and detect threat elenents
day/ ni ght and report back to the seabase in order to define the UAV requirenents of a seabased Marine Air-
Ground Task Force (MAGIF) conducting joint forcible entry operations.

- Initiate efforts to define technol ogical solution and TTPs for a UAV that provides support to convoy
operations.

- Continue DR MGS efforts by repairing systens damaged while supporting OF operations.

- Re-initialize Initiate Visual Intelligence, Surveillance, Tactical Alert System (VISTAS) (formerly known as
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Local Area Sensor System (LASS)) devel opment efforts. This includes coding for C2, power interfacing to neet
mlitary specifications, software architecture, and | ayout of sensor system Additional efforts include

prot otypi ng el ectro-nechani cal upgrades to the shell and integrating electronics with outboard sensors.

VI STAS i s an unattended ground sensor system

- Continue efforts to support enhanced reconnai ssance team functi ons by enhanci ng the reconnai ssance and
surveillance capabilities to better enable Marine infantry units to locate eneny forces as part of DO
experimentation.

- Continue purchase/eval uation of vehicles as surrogates for |TVs.

- Provide for BeamHit Digital Down Link (DDL) capability. The BeamHt program (a joint effort with the ONR)
facilitates devel opnent of an |nprovi sed Expl osive Device (I ED) change detection system Efforts support OF.
- Conduct additional |ED deterrent investigations, including vehicle engine stopping systens conparative
testing, to neutralize/counter vehicle borne IED threats and cell phone janm ng technol ogy testing.

- Conduct initial investigation into Rover Image Transfer Integration, which involves capabilities into Target
Handof f System (Experimental) (THS(X)) to enable video capability fromvarious air platforms.

- Conduct initial investigation into Precision Target Locator Designator (PTLD) Integration, which involves
integration with the Strike Link (THS)

- Initiate and conplete initial investigation, to include flight testing and eval uation, of Advanced Screen
Saving Aviation Layered Tearaways (ASSALT). Efforts include AH1 airfrane adaptations.

FY 2006 Pl ans:

- Conplete ISR support for the SV06 AVE.

Initiate | SR support for the next major experinentation effort (AWE)

- Expand investigation of Convoy Operations/OIH | nagery UAV capabilities.

- Continue efforts to define technol ogical solution and TTPs for a UAV that provides support to convoy
operations and maneuver forces conducting STOM

- Continue DR MGS efforts by designing and devel oping an infra-red pointer/illumnator and an interna
Handhel d Controller for renpote nonitoring/functionality of the sensor payload. |In addition, performrobotic
arm devel oprent .

- Conplete VISTAS efforts by renpdeling wireless data nonitoring system to include the associated

el ectronics, software, and code witing.

- Continue efforts to enhance the reconnai ssance and surveillance capabilities to better enable Marine
infantry units to |ocate eneny forces as part of DO experinentation

- Continue purchase/eval uation of vehicles as surrogates for |TVs.
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- Devel op and conpl ete concept and staff planning procedures that enable integration of MAGTF DO with Specia
Qperating Force (SOF) operations.

FY 2007 Pl ans:

- Continue | SR support for the upcom ng AWE.

- Continue investigation of Convoy Operations/OIH | nagery UAV capabilities.

- Based on results of SV06, continue to assess the operational enploynent of a prototype or surrogate UAV as
part of the next major experimentation effort (AWE)

- Conplete DR UGV efforts devel opi ng mni-pincher/grabber, wire cutting capability, and coaxial canera for the
robotic arm

- Continue efforts to enhance the reconnai ssance and surveillance capabilities to better enable Marine
infantry units to |ocate eneny forces as part of DO experinmentation. This effort will exam ne the potentia
for DO teans to enpl oy advanced ground sensors, UGYs, and UAVs.

- Continue purchase/eval uation of vehicles as surrogates for |TVs.

- Continue efforts to define training and equi prent capabilities for ISR conducted during STOM and DO

FY 2004 FY 2005 FY 2006 FY 2007
FI RES, TARGETI NG, AND MANEUVER 4,441 4, 456 4,587 3, 667

This section includes MOW. experinmentation efforts in the areas of fires, targeting, and maneuver.
FY 2004 Accomnpli shnents:

- Continued first Dragon Fire Il concept denobnstrator devel opnent. This effort is an augnentation to the
Mobil e Fire Support System (MFSS) Congressi onal enhancenent (Project C9154).
- Conpl eted THS(X) devel opnent and transition to the Marine Corps Systems Command (MCSC). The THS(X) program
i nvestigated and conducted experinments in aviation and fire support technol ogies that could |l ead to increased
accuracy and effectiveness of close air and fire support mnissions while also reducing the possibility of
fratricide.
- Concl uded engi neering support as well as upgrades and assessnent of the current TRAP systens design. This
i ncluded witing standard operating procedures for rocket propelled grenade (RPG live-fire testing,
perform ng | aser safety classifications, and eval uation of the Guardian Watch Perimeter Security System and
its Potential Application to the TRAP. These efforts, in addition to supporting MOW. experimentation efforts,
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support O F functions. These efforts augnmented the TRAP Congressi onal enhancenment (Project C9154).

- Conducted Digital Fires Coordination Device (DFCD) devel opnment, by providing concept denonstrator design and
version | systemdelivery for participation in the SV04 AWE. The DFCD program desi gned a concept denonstrator
of an advanced fire support coordination software system hosted in a ruggedi zed conputer (handheld or | aptop)
to give the forward elements of a STOMforce the ability to control and deconflict fires. The systemis based
on the THS(X) software and was designed to give the advance force commander a sinplified and conpact systemto
devel op and transmt coordi nating neasures, target lists, fire plans, fire mssions, and warnings. This
programtransitioned with THS(X) to MCSC.

- Conpl eted MBM machi ne gun nounted on helicopter platfornms experimentation.

- In support of OF Il and MOW. sponsored experimentation, initiated Counter Shooter testing — First Marine
Expeditionary Force (I MEF) Limted Technical Assessnent (LTA) on the Gunfire Detection and Location (GDL)
System

- Also in support of OF, purchased a Lightweight Counter Mrtar Radar (LCVMR) to conduct investigation/
experimentation. LCVR is a technology that detects and | ocates hostile firing systems, out to a range of
7,000 neters.

- Initiated efforts to devel op, purchase, and test 12 gauge rounds (fragnenting and arnor piercing) for fin-
stabilization and penetration.

FY 2005 PI ans:

- Conplete first Dragon Fire Il concept denonstrator. This includes the gun assenbly, safety rel ease
testing/ docunentati on, amunition purchase, and firing tests.
- Conpl ete devel opment of nodul ar Dragon Fire Il design for fire support systens using the Dragon Fire/Light

Arored Vehicle (LAV) test-bed.

- Continue LCMR investigation/experinentation, to include research and testing of inproved cooling units.

- Initiate investigations into highly nobile, internally transportable counter-fire radar to support a
vertical maneuver el enent (VME).

- Initiate investigation of capabilities to enhance tactical mobility of a VME

- Conplete 12 gauge ammunition efforts.

- Expand/ concl ude counter shooter efforts by purchasing/testing additional systens.

- Conduct Heavy Machine Gun Initiative (HM3d) related design, fabrication, and testing of prototype advanced
nounts; and purchase and test grenade machi ne guns as well as quick change barrels. HM3 is a joint
initiative with the Ofice of Naval Research (ONR) and the Naval Surface Warfare Center (NSWC) to develop a
heavy machi ne gun Advanced Technol ogy Denpnstrator (ATD).
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- Initiate efforts to devel op and assess STOMtactics, techni ques, and procedures (TTPs).

- Initiate efforts to devel op and assess pl anning and execution TTPs to exploit/exan ne EFSS in support of
forces conducting STOM

- Initiate investigation of the potential for Marine Infantry at the squad and teamlevel wi th enhanced
equi prent and training to termnally control indirect and aviation fires.

FY 2006 Pl ans:

- Continue LCMR investigation/experinentation.
- Continue investigations into highly nobile, internally transportable counter-fire radar to support a VME
- Continue investigating capabilities to enhance tactical mobility of a VME

Continue to exan ne/ devel op EFSS prototypes focusing on operational assessnment of a nodular capability
enployed by both foot and LAV nobile forces.
- Continue efforts to devel op and assess STOM TTPs.
- Continue efforts to devel op and assess planning and execution TTPs to exploit EFSS in support of forces
conducti ng STOM
- Conplete investigation of the potential for Marine Infantry at the squad and team |l evel wi th enhanced
equi pnment and training to termnally control indirect and aviation fires.

FY 2007 Pl ans:

- Continue LCMR investigation/experinentation

- Continue investigations into highly nobile, internally transportable counter-fire radar to support a VME
- Continue investigating capabilities to enhance tactical mobility of a VME

- Continue to exam ne/ devel op EFSS prot ot ypes.

- Continue efforts to devel op and assess STOM TTPs.

FY 2004 FY 2005 FY 2006 FY 2007

SEABASI NG, LOd STICS, COVBAT SERVI CE SUPPORT (CSS), AND 5, 836 5, 827 3, 454 3, 539
COVBAT IN THE CI Tl ES

This section includes MOW. experinmentation efforts involving seabasing, |ogistics, CSS, urban conbat, nedical
as well as training and education
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FY 2004 Accomnplishnents:

- Continued to search for, evaluate, and assess potential solutions to enhance seabased sustai nnent
capabilities. This effort explored the use of C2, fires, maneuver, and sustainment required of a Marine
Conbat Service Support Detachment (MCSSD) in support of a Marine Air-G ound Task Force (MAGTF) Operational
Maneuver fromthe Sea (OMFTS) operation.

- Continued effort with experinental vehicles to enable sustainment of forces in an OVMFTS environnent. This
i ncl uded titani um door and Expl osi ve Resistant Coating (ERC) testing on High Mbility Milti-purposed Weel ed
Vehi cl es (HVWMA/s) and Medi um Tactical Vehicles (MIVs). In addition, ballistic properties testing and nodeling
of various materials was perfornmed. These tasks supported MOW. experinentation efforts, as well as, OF

vehi cl e hardeni ng efforts.

- Initiated efforts to harden vehicl es agai nst rocket propelled grenades (RPGs) and warhead fragnments.

- Continued devel opment of MCMinitiative to devel op and assess the TTTPs surrounding a Mari ne Expeditionary
Unit (MEU) MCM Capability Set. This effort supports MOW. experimentation and O F.

- Conpleted testing of various Counter M ne Detection systens.

- Continued MOUT experinentation efforts to include Project Metropolis and Project Rifleman. Efforts included
Stability and Support Operations (SASO and training (including Squad Automatic Weapon (SAW Sinunition Kit
and ammuni tion purchases). 1In addition, vehicle arnor and Rocket Propelled Grenade (RPG testing/assessnents
were conducted. These efforts not only supported MCOW. sponsored experinentation, but OF as well. Project
Metropolis was the definitive multi-year experinent designated to create realistic warfighting all ow ng

Mari nes to shoot, nobve, and comuni cate as they acconplished mi ssions during MOUT. Project Rifleman, a subset
of Project Metropolis, is a project conducting experimentation with the TTTPs of the individual Marine to
better enable himher to fight and survive in expeditionary conbat environnments.

- Continued to investigate individual equipnent to enhance Marines’ survivability and conmbat effectiveness.
This effort included the purchase of protective face nasks/shields and | ower torso gear which not only
supported MCOW. experimentation, but OF as well.

- Maintai ned Mari ne Corps and Special Operations Command (SOCOM TTTPs col | aborati on.

- Expanded Hi gh Speed Connector (HSC) (fornerly Joint Hi gh Speed Vessel (JHSV)) devel oprnent, integration, and
experimentation by assisting the Joint Operations Center (JOC) with programefforts to explore the concepts
and capabilities with commercially avail abl e advanced hull and propul sion technol ogy.

- Continued bio-science (nedical) initiatives. Specific efforts included: Tactical Medical Coordination
System (TacMedCS), which is a prototype systemto enhance Casualty Evacuati on (CASEVAC) tracking via

i ndi vidual casualty locator; Conbat Trauma Registry (CTR) efforts, which is the raw data coll ection, entering
of pertinent data into the CITR, perform ng analysis, and reporting on casualties treated during Operation
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Enduring Freedom (OEF) as well as the O F canpai gns; and Advanced First Aid Linited Techni cal Assessment
(LTA), which consists of addressing the major need for systematic, scientific study of conbat casualties. Al
three of these efforts support MCOW. sponsored experinmentation, as well as OF.

- Also known as Dust Palliative devel opment, provided for the devel opnent of a suitable | ow maintenance

i ghtwei ght replacement or augmentation to current AM2 matting to facilitate the construction or enhancenent
of Forward Operating Bases (FOBs). This effort supported MCW. sponsored experimentation, as well as OF.

- Initiated investigations into the Electronic Control Active Suspension System (ECASS), which is a system
that has the capability to adjust itself continuously to changing road conditions. This was a joint venture
with the ONR

FY 2005 PI ans:

- Continue to search for, evaluate, and assess potential solutions to enhance seabased sustai nment
capabilities.

- Conplete experinental vehicle effort to include assessnent of Mlitary UWility, associated fuel costs,

envi ronnent al inpact surveys of experinent sites, internal aerial transportability certification, and

| oaders/attachnments feasibility.

- Continue limted vehicle hardening efforts.

- Refurbish/purchase Flyer ITVs to collect data during experimentation with insertion of notorized Marine
infantry. In addition, helicopter certification will be obtained for the Flyer vehicles.

- Conpl ete MCM devel opnent/ experinentation efforts.

- Continue MOUT experinentation efforts.

- Continue to investigate individual equipnent to enhance Marines’ survivability and combat effectiveness.

- Continue to maintain Marine Corps and SOCOM TTTPs col | aborati on

- Continue HSC efforts.

- Continue bio-science (nmedical) initiatives, to include CTR, purchasing/evaluating Dragon Doc/ Medi cal Assault
Packs (MAP), which are upgraded Field Corpsman treatnent itens; and providing for Mni Forward Resuscitative
Surgery System (FRSS) capability study using a proven nethod to provide nedical support for STOM DO

- Expand ECASS investigations by providing for baselined data nodeling as well as devel opment and build of an
initial prototype.

- Initiate efforts to identify the organi zation, equi pnent, and tactics required for CSS el ements operating
ashore on unsecured LOC to facilitate sustaining a seabased MAGITF conducti ng STOM
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FY 2006 Pl ans:

- Continue to search for, evaluate, and assess potential solutions to enhance seabased sustai nment
capabilities.

- Continue experinental vehicle testing/experinentation.

- Continue limted vehicle hardening efforts.

- Conduct, as part of SV06, efforts to exami ne technol ogi es that support sustai nnent of seabased forces ashore
by enhancing distribution and reducing logistics footprint ashore. Initial focus of effort will be on fuel
and water.

- Continue MOUT experinentation efforts.

- Continue to investigate individual equipment to enhance Marines’ survivability and conmbat effectiveness.

- Continue to maintain Mari ne Corps and SOCOM TTTPs col | aborati on by continuing conceptual devel opnent of the
organi zati on, equiprment, and TTPs for CSS el ements operating ashore on unsecured LOC. The results of 2005 and
2006 wor kshops and warganmes will drive the devel opment of prototypes and processes for subsequent |ive

experi mentation.

- Reduce HSC experimentation/investigation efforts.

- Continue bio-science (nmedical) initiatives. Continue to develop and assess prototype casualty tracki ng and
enroute care systens focusing on how the Mari ne Corps naintains nedical information; and tracks and treats
casualties during live force experinmentation. Also continue Dragon Doc/ MAP, M ni FRSS, and conplete CIR
efforts.

- Conplete Dust Palliative efforts by providing application system equi pnent and performng |iquid pol ymer
testing.

- Continue ECASS investigations/devel opnent/experinmentation efforts

- Continue efforts to identify the organi zation, equi pnent and tactics required for CSS el ements operating
ashore on unsecured LOC to facilitate sustaining a seabased MAGTF conducti ng STOM

FY 2007 Pl ans:

- Continue to search for, evaluate, and assess potential solutions to enhance seabased sustai nnent
capabilities.

- Continue experinental vehicle testing/experinentation.

- Continue limted vehicle hardening efforts.

- Continue to exam ne technol ogi es that support sustai nment of seabased forces ashore by enhancing
di stribution and reducing | ogistics footprint ashore.

Rl Line Item 21
Page 17 of 46

UNCLASSI FI ED



UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603640M PROGRAM ELEMENT TI TLE: MARI NE CORPS ADVANCED TECHNOLOGY DEMONSTRATI ONS ( ATD)
PRQJECT NUMBER  C2297 PRQIECT Tl TLE: MARI NE CORPS WARFI GHTI NG LAB- CORE

- Continue to assess capability packages consisting of equi pment, organization changes and supporting TTPs for
CSS el enents operating ashore on unsecured LOCs.

- Continue MOUT experinentation efforts.

- Continue to investigate individual equipment to enhance Marines’ survivability and conmbat effectiveness.
- Transition HSC programto Marine Corps Systens Comrand (MCSC)

- Continue bio-science (nmedical) initiatives.

- Continue to devel op and assess prototype casualty tracking and enroute care systens; Dragon Doc/ VAP
enhancenents; and M ni FRSS anal ysi s.

- Continue ECASS investigations/devel opment/experinmentation efforts

- Continue efforts through operation experinentation to identify the organization, equipnent and tactics
required for CSS el enents operating ashore on unsecured LOC to facilitate sustaining a seabased MAGIF
conducti ng STOM

FY 2004 FY 2005 FY 2006 FY 2007

MARI NE CORPS WARFI GHTI NG LABORATORY ( MCWL) OPERATI ONS 6,273 6, 860 7,758 7,875
( SUPPORT)

MCOWL Operations (Support) efforts include overall MCOW experinentation doctrine, planning, analysis, data
collection, as well as transition efforts.

FY 2004 Accomnplishnents:

- Conpl eted SV04 AVE pl anni ng and technol ogy investigations.
- Initiated SVO6 AVE pl anni ng and technol ogy i nvestigations.
- Mintained Strategic Planning efforts through the | ocation, devel opnent, and eval uati on of advanced
war fi ghting operational and organizational concepts and rel ated enabling technol ogi es.
- Continued to synthesize results and | essons |earned into proposed DOTMLPF recommendations for the Marine
Cor ps.
- Continued pursuing transition avenues for maturing TTTPs.
- Continued to provide technical, strategic, and managerial support to Marine Corps Experinentation
- Conpl eted S&T Commron Operational Picture (COP) (formerly known as Science and Technol ogy Operations
Information Center (STO C)) devel opnent, focusing on |inking S&T comunities.
- Maintai ned overall analysis and reporting of experimentation efforts, analytical experinental design
support, and a capability to provide ad-hoc anal ysis support as required.
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- Provided funding to support Force Battle Lab effort — Third Marine Expeditionary Force (I11 MNEF)

experimental shooting house training device conpletion. Efforts permtted enhanced MOUT, Cl ose Quarters
Battle training.

- Continued to support tactical instrunentation capability that provides battl espace instrunmentation for

experi mentation.

- Continued to provide overall analysis and reporting of experinmentation efforts, provide analytica

assi stance during experinment design, and naintain an ad-hoc analysis capability.

- Continued to provide technical, strategic, and managerial support to Marine Corps Experinentation

- Continued efforts to inprove upon the automated data collection system (Integrated d obal Positioning System
Radi o System (IGRS) I1).

FY 2005 Pl ans:

- Continue SVO6 AWE pl anning and technol ogy investigations.

- Continue Strategic Planning efforts.

- Continue to synthesize results and | essons |learned into proposed DOTM_PF recomendati ons.

- Continue pursuing transition avenues for maturing TTTPs.

- Continue to provide technical, strategic, and managerial support to Marine Corps Experinentation

Initiate Electronic File (eFile) (fornerly known as S&T COP) devel opnent, focusing on file maintenance and
linking to S&T comunities.

- Continue to provide technical, strategic, and managerial support to Marine Corps Experinmentation

- Continue to provide overall analysis and reporting of experinentation efforts, provide anal ytical assistance
during experinent design, and nmaintain an ad-hoc analysis capability.

- Continue to provide for energing Force Battle Lab efforts.

- Continue tactical instrumentation/data collection efforts.

- Conplete IGRS || data collection/reconstruction efforts.

FY 2006 Pl ans:

- Conpl ete SV06 AWE pl anni ng and technol ogy investigations.

- Initiate planning for the next AWE.

- Continue Strategic Planning efforts.

- Continue to synthesize results and | essons |learned into proposed DOTM.PF recomendati ons.
- Continue pursuing transition avenues for maturing TTTPs.
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- Continue to provide technical, strategic, and managerial support to Marine Corps Experinmentation

- Continue eFile efforts.

- Continue to provide overall analysis and reporting of experinentation efforts, provide anal ytical assistance
during experiment design, and maintain an ad-hoc analysis capability.

- Continue to provide for energing Force Battle Lab efforts.

- Continue tactical instrumentation/data collection efforts.

FY 2007 Pl ans:

- Continue planning and technol ogy investigations for next AW

- Continue Strategic Planning efforts.

- Continue to synthesize results and | essons |learned into proposed DOTM.PF recomendati ons.

- Continue pursuing transition avenues for maturing TTTPs.

- Continue to provide technical, strategic, and managerial support to Marine Corps Experinmentation

- Continue eFile efforts.

- Continue to provide overall analysis and reporting of experinentation efforts, provide anal ytical assistance
during experinment design, and nmaintain an ad-hoc analysis capability.

- Continue to provide for energing Force Battle Lab efforts.

- Continue tactical instrumentation/data collection efforts.

FY 2004 FY 2005 FY 2006 FY 2007
WARFI GHTI NG EXCELLENCE 5, 303 4,381 4,622 4,775

This section includes MCW. experinmentation efforts in the areas of wargam ng, the Center for Emerging Threats
and Opportunities (CETO, and Project Al bert.

FY 2004 Acconpli shnents:

- Continued Executive Agent (EA) responsibilities for joint Title Ten (X)/Joint Concept Devel opment and
Experi nmentation (JCDE) prograns such as Unified Quest, Unified Course, and Unified Engagenment. EA
responsi bilities are conprehensive, e.g., planning, training, and assessing for critical inportance to the
USMC. Title X warganes general |y address future capabilities in the context of core Title X readiness
responsibilities and include participation in other service Title X warganes, as well as, planning and
executing the Marine Corps Title X Expeditionary Warrior (EW program JCDE efforts include the co-sponsored
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Mari ne Corps/JFCOM Joint Urban Warrior (JUWN program designed to support JFCOM Joint Urban Operations (JUO
efforts.

- Continued EWas the Marine Corps’ Service, or Title X Wargam ng Program consisting of a conbination of war
ganes, sem nars, workshops, and related events designed to address issues of particular concern to the senior
| eadership of the Marine Corps, (e.g., the cooperation and interoperability of USMC and Speci al Operations
Conmmand (SOCOM) forces in the context of the G obal War on Terrorism (GAOT)).

- Continued the managenent and oversight of non Title X wargaming to include the highly visible Ofice of the
Secretary of Defense’'s (OSD s) Net Assessnent Transformati on War Gane series and the SOCOM war gamni ng seri es.
- Continued the partnership, JUWN between the USMC and JFCOM on joi nt and conbi ned urban operations concept
devel opnent and experinentation (CD&). JUWis focused on the integration of the full spectrum of advanced
operational concepts, organizational innovations, technol ogies, and other transformational opportunities in
conpl ex urban operati ons.

- Continued to provide CETO support. CETOis a partnership between the Marine Corps Conmbat Devel opnent
Conmand (MCCDC) and the Potomac Institute for Policy Studies (PIPS). CETO s mission is to identify energing
threats, explore concepts, and determine capabilities and solutions to neet future challenges in coordination
with the USMC operating forces. (Note: Although admi nistratively attached to MCW., CETO is operationally
controlled by the MCCDC). A snall portion of the CETO effort supported Operation Iraqi Freedom (O F) by
providing limted Operating Force training.

-Re-energi zed Joint Experimentation Cell efforts by conducting Joint Warfighting Capability Assessnents
(JWCAs) and participating on Functional Capability Boards (FCB), as well as providing Joint Integration and

| mpl enent ati on Pl anner support to the Marine Corps.

FY 2005 PI ans:

- Continue EA responsibilities for joint Title X/ JCDE prograns.

- Continue EWefforts.

- Continue the nanagenent and oversight of non Title X wargam ng

- Continue the partnership, JUW between the USMC and JFCOM on joint and conbi ned urban operati ons CD&E

- Re-initiate SEAWAY | ogistical efforts by providing support for a broad range of wargames, e.g., EW JUW and
SV.

- Re-define CETO effort to support the devel opnent of future warfighting concepts and rel ated experimentation
by researchi ng and assessing current, energing, and future world threats, opportunities, and strategic
settings, to include adversarial threats and strategies; regional geographical, environnental, and economc
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conditions; and scenarios involving the potential deploynment and enpl oynment of Naval forces. CETO will
conduct research and nake recomendations for devel opi ng “change strategies” to enable the Marine Corps to
institutionalize and field future warfighting capabilities across the Doctrine, Organization, Training,

Mat eriel, Leadership, Personnel, and Facilities (DOTM.PF) spectrum

- Continue Joint Experinentation Cell efforts.

- Initiate the Joint Force Protection (JFP) Advanced Concept Technol ogy Denponstration (ACTD) to provide
warfighters with a sinple, tinely, conprehensive understandi ng of depl oynent and distribution information.
ACTDs are intended to rapidly field needed joint capabilities by enploying energent nature technol ogi es

mat ched with innovative operational concepts. Marine Corps participation in ACTDs enabl es experi ment al
efforts to | everage OSD research, devel opnent, test, and evaluation (RDT&E) and other Service funding for the
devel opnent of systens and concepts likely to transition to acquisition progranms of record and joint concept
of operations. JFP plans to increase the Warfighter's ability to see and influence the identification
sourcing, projection and integration of force capabilities enployed to achieve operational effects in the

t heater Joint QOperating Area.

FY 2006 Pl ans:

- Continue EA responsibilities for joint Title X/ JCDE prograns.

- Continue EWefforts.

- Continue the managenment and oversight of non Title X wargam ng.

- Continue the partnership, JUWN between the USMC and JFCOM on joint and conbi ned urban operati ons CD&E

- Continue CETO operations.

- Continue Joint Experinentation Cell efforts.

- Continue JFP efforts to provide warfighters with a sinple, tinmely, conprehensive understanding of depl oynent
and distribution informtion.

- Conduct investigations into other prom sing ACID efforts.

FY 2007 Pl ans:

- Continue EA responsibilities for joint Title X/ JCDE prograns.

- Continue EWefforts.

- Continue the nanagenent and oversight of non Title X wargam ng

- Continue the partnership, JUWN between the USMC and JFCOM on joint and conbi ned urban operati ons CD&E
- Re-initiate SEAWAY | ogistical efforts by providing support for a broad range of warganes.
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- Continue CETO operations.

- Continue Joint Experinentation Cell efforts.

- Continue JFP efforts to provide warfighters with a sinple, tinely, conprehensive understanding of depl oynent
and distribution informtion.

- Continue investigations into other prom sing ACID efforts.

C. OTHER PROGRAM FUNDI NG SUMVARY:
NAVY RELATED RDT&E: The Navy’'s 6.1 programcontributes indirectly to this effort.
PE 0602131M Marine Corps Landi ng Force Technol ogy

NON- NAVY RELATED RDT&E: Not applicabl e.

D. ACQUI SI TI ON STRATEGY:
Not appli cabl e.
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Project FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FYy 2011
Nunmber  Act ual Estimate Estimate Estinmate Estimate Estimate Estimate Estimate
& Title

R2223 MARI NE CORPS ATD

28, 316 21, 5083 20, 794 23,951 25,078 25,631 25, 636 26, 150

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Critical Marine Corps requirenments/inperatives
addressed in this Project are: Maneuver; Firepower; C41SR;, Logistics; Human Performance, and Training and
Education. These are ongoing efforts to devel op and denonstrate advanced technol ogi es and system concepts in
an operational environnent. Miltiple transitions into the Sub-systen Conponent Advanced Devel opnent Phase are
pl anned, as well as fieldable prototyping to reduce risk in System Concept Devel opnent and Denponstration. A
tactically effective MCM capability is necessary if Maneuver on land is to becone a functional conmponent of
Naval Expeditionary Maneuver Warfare (EMN. Maneuver, supported by MCM provi des synchroni zati on and speed of
det ection, breaching, clearance, proofing, and marking operations. This project supports: 1) engagi ng

regi onal forces in decisive conmbat on a global basis; 2) responding to all other contingencies and m ssions in
the full spectrum of conbat operations (high, mddle, and low intensity), in MOUT, and in OOTW 3) and

war fi ghting experinentation. By providing the technol ogies to enable these capabilities, this project
supports the goals and objectives of the Strike, Littoral Warfare and Surveillance Joint M ssion Areas. These
are ongoing efforts to devel op and denonstrate advanced technol ogi es and system concepts in an operationa

envi ronnent .

In addition, this project supports the goals and objectives of the Littoral Conbat/Power Projection Future
Naval Capability (FNC). Through 2005 the focus of the FNC efforts has been on satisfying technol ogy gaps
related to Power Projection and Littoral Combat. As the products of these efforts are transitioned to

acqui sition progranms of record, the focus of the FNC within this PE in FY 2006 and beyond will be on

technol ogy related to Urban, Asymetric, and Expeditionary Qperations (UAEQ) . The UAEO Capability Gap is a

sci ence and technol ogy devel opnental area that is of the highest inportance to Marine Corps operations in Iraq
and Af ghani stan. The UAEO Capability Gap is one of 25 prioritized Capability Gaps (prioritized by OPNAV N-6/7
and the Marine Corps Conmbat Devel opnent Command) that are made up of Enabling Capabilities (ECs) and
supporting products. The UAEO technol ogy gap is being pursued as part of an overall effort that addresses the
Sea Strike Capability Gap
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B. ACCOVPLI SHVENTS/ PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007
MANEUVER 1,954 5, 903 7,134 6, 835

This activity denonstrates technol ogi es to enhance battl espace nobility and survivability through analysis and
devel opnent of denonstration hardware. Technol ogy Maneuver Thrust Area focuses on the devel opnent,
denonstration, and transition of technologies that will increase the warfighting capabilities and

ef fecti veness of current and future Marine Corps maneuver systens. This Thrust ainms at capturing energi ng and
“l eap ahead” technologies in the areas of mobility, materials, propulsion, survivability, durability,
signature reduction, and nodularity. A concentrated effort has been made in the devel opnent of nodeling and
simulation “tools” that integrate many different physics based nodeling systens with rigorous operationa
analysis simulations to accurately define a systenis perfornmance characteristics. These tools will aid in
defining the trade space for energing technol ogi es and assist in providing the Program Manager insight and
gui dance into pursuing future technologies. This activity also focuses on advanced devel opment and
denonstrati on of MCM technol ogi es enabling MCM capabilities in synchronization and speed of m ne detection
organi ¢ neutralization, assault breaching, tactical clearance, proofing, marking, and Conmand, Contr ol
Conmuni cati ons, Computers, Intelligence, Surveillance and Reconnai ssance (C4l) operations. MM enconpasses
counterm ne, counter-1ED, and counter-unexpl oded Ordnance (UXO) enabling technol ogies.

This activity includes efforts for the Advanced M ne Detector (AVMD). AMD will conbine nultiple sensing
technol ogi es to detect explosives in antipersonnel and antitank nines, a key capability due to the worl dw de
proliferation of low and non-nmetallic mnes. AMD w Il apply nucl ear quadrupol e resonance (NQR) science to
confirmthe presence of expl osives.

In FY 2005 and beyond, the MCM efforts are refl ected under the Maneuver activity.
FY 2004 Accomnpli shnents:

- Conpl et ed devel oprrent of very | ow power stochastic NQR pul se sequencing techniques for detection of nmultiple
lines of Trinitrotoluene (TNT).
- Conpl et ed devel oprment of advanced NQR techni ques for inproved TNT detection, to include pul se sequences that
are less sensitive to tenperature variations, and exam ne the possibility of increasing TNT SNR by hybrid
NQR/ Nucl ear Magnetic Resonance techni ques.
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- Conpl eted reduction of acoustic ringing by developing coils with a reduced electric field and conposite RF
pul ses.

- Conpl eted TNT characterization by determ ning whet her observed differences in TNT fornul ati ons represent

m xtures of pure orthorhombic and nonoclinic crystalline fornms, or twinning effects of the nonoclinic phase.
- Conpl eted devel oprent of Marine Air G ound Task Force (MAGTF) Expeditionary Family of Fighting Vehicle
(MEFFV) concept designs.

- Conpl eted designs and built technol ogy denpbnstrators of Tactical Unnmanned Ground Vehicles (TUGY) to
denonstrate advanced unmanned capabilities in the areas of nobility, survivability, Command and Control (C2),
ISR (intelligence, surveillance, and reconnai ssance), and lethality (lethal and non-Ilethal systemns.

- Transitioned TUGY to the Marine Corps Systenms Command for acquisition

- Continued exploration of nmethods to conpensate for the i nhonbgeneous radio-frequency (RF) field of surface
coils, for optimzing Signal to Noise Ratio (SNR) for varying inspection depths.

- Continued to inprove Radi o Frequency Interference (RFI) mtigation techni ques and hardware, by considering
coil designs, alternate RFlI reference antenna designs, correlation between channels, and mtigation

al gorithms.

- Continued extension of characterization to a broader range of TNT sources, and to tetryl.

- Initiated NQR technol ogy integration efforts with a G ound Penetrating Radar (GPR) and El ectro Magnetic

I nducti on EM system

FY 2005 PI ans:

- Continue refinenent of RFlI mitigation, SNR enhancenent, and acoustic ringing techniques.

- Continue extension of characterization to a broader range of TNT sources, and to tetryl.

- Continue NQR technol ogy integration efforts with a GPR and EM system

- Initiate devel opment of technology for the Tactical Unmanned Ground Vehicle (TUGY) by applying advanced data
and vi deo signal processing to enhance operator/machine interaction for inproved performance, safety &
nobility at greater distances and in cluttered environnents.

- Initiate Advanced El ectronically Controlled Active Suspensi on System (ECASS) devel opnent efforts for High
Mobility Milti-Purpose Weel ed Vehicle (HWW) and future USMC vehicl es (MEFFV).

FY 2006 Pl ans:

- Conplete NQR technol ogy integration efforts with a GPR and EM system
- Continue Advanced ECASS devel opnent in support of HVMAY, MEFFV and ot her Light Arnored Vehicles.
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- Continue devel opment of data transnission technology for the TUGY

- Transition the AMD effort (which includes extension of characterization to a broader range of TNT sources,
and to tetryl) to the Marine Corps System Comrand

- Continue refinenent of RFlI mitigation, SNR enhancement, and acoustic ringing techniques.

- Initiate devel opment of effective corrosion control techniques & materials to apply to broad range of USMC
vehi cl es & applications.

- Initiate Land MCM S&T detection initiatives approved to address close-in and standoff detection deficiencies
within the MAGTF.

- Initiate Land MCM neutralization initiatives approved to address assault breaching deficiencies within the
MAGTF.

FY 2007 Pl ans:

- Continue Advanced ECASS devel opnent

- Continue advanced technol ogy devel opnent for the TUGV

- Continue devel opment of effective corrosion control techniques & materials to apply to broad range of USMC
vehi cl es & applications.

- Continue Land MCM S&T detection initiatives to address close-in and standoff detection deficiencies within

t he MAGTF.

- Continue Land MCM S&T neutralization initiatives to address assault breaching deficiencies within the MAGTF.
- Initiate S&T efforts addressing MEFFV technol ogy investment plan.

- Initiate advanced arnor concepts devel opnent for Marine Corps platforms from6.2 program

FY 2004 FY 2005 FY 2006 FY 2007
LI TTORAL COVBAT/ PONER PRQJIECTI ON (LC/ PP) 11, 458 5, 308 2, 887 3,604

The goal of the LG PP FNC is to support the devel opment of Naval Expeditionary Maneuver Warfare via the
application of technol ogi es which enhance the ability of the Navy-Mrine Corps teamto achi eve assured access
and sustained operations in the littorals as the naval portion of a Joint campaign. By being assigned S&T
responsibility for littoral combat, the LG PP FNC has been given an expansive warfighting problemset. The
littoral region is where the future fight will take place and requires a broad naval perspective in
identifying and solving capability gaps. |In identifying capability gaps, the LC/ PP FNC considers all the
critical warfighting functions: Command, Control, Intelligence, ISR Fires, Mneuver, Sustainnent, and Force
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Protection. This activity includes support to the FNC Enabling Capability for |nprovised Expl osive Devices
spirals 1 and 2, Mddul ar Scal abl e Weapon, Position Location Information, Advanced Naval Fires Technol ogy
spiral 1, Dynam c Target Engagenent and enhanced sensor capabilities, and Hostile Fire Detecti on and Response
spiral 1.

FY 2004 Accomnpli shnents:

- Conpleted a study of how SIG NT operators can be tested against realistic signal environnent prior to
depl oyi ng.

- Continued devel opment of Sensitive Compartmented Information (SCI) comuni cation specifications for a Marine
Corps Signal Intelligence (SIGNT) Systemthat enabl es advanced data parsing, fusion and know edge

di ssem nation and transition to acquisition

- Continued devel oprent of inproved |ightweight conputational fire control interface Expeditionary Fires
Support System (EFSS) technol ogy.

- Continued devel opment of advanced weapon materials for use in artillery and nortar systens to reduce wei ght
whi | e mai ntai ning strength, and increasing operational |life and capability. Transitioned Isogrid topology for
application on the M/77 Howi tzer trails.

- Continued to develop, integrate and test additional functionality for expeditionary maneuver warfare (STOM
pl anni ng software.

- Initiated devel opment of the Measurenent and Signal Intelligence (MASINT) core sensor fusion Tactical Renote
Sensor System (TRSS) architecture.

- Initiated devel opment of algorithns for identifying nulti-source intelligence (INT) visualization by Radio
Frequency (RF), magnetic, acoustic, or other em ssions signature.

- Initiated devel opment of a systemthat provides for stationary RF emitter tracking in high nulti-path urban
envi ronnent using one nobile and one fixed coll ector

- Initiated devel opment of innovative relay (Beyond Line of Sight (BLOS)) technol ogy to provide secure

conmuni cati on during STOM

- Initiated efforts to provide an obstacl e avoidance capability for the Expeditionary Fighting Vehicle (EFV).
- Initiated design integration and denonstration of hostile fire detection and counterfire system ( GUNSLI NGER)
spiral 1.

FY 2005 Pl ans:

- Conpl ete devel opment and begin transition of expeditionary maneuver warfare (STOM planning and deci si on-
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maki ng tools for Marine ground forces.

- Conpl ete the devel opnent of nulti-source INT visualization algorithns to increase the efficiency and

ef fecti veness of raw sensor data to actionable intelligence and comence testing/denonstration. (FY 06 effort
funded by PE 0603782N).

- Continue devel opment of tools and technol ogies to support Marine Corps ISR efforts (MASINT/TRSS) in renpte
sensor integration within the Distributed Cormon Ground/ Surface System (DCGS)

- Continue efforts to provide urban direction finding for RF enitters from noving pl atforns.

- Continue devel opment of inmproved fire control systems technologies to EFSS artillery and nortar systens.

- Continue design and devel opment of advanced weapons materials for use in artillery and nortar systens to
reduce wei ght while maintaining strength, and increasing operational life and capability.

- Continue efforts to provide an obstacl e avoi dance system on the EFV by conducting open ocean testing of a
brassboard design. Transition to technology to acquisition program of record.

- Continue design, integration and denonstration of hostile fire detection and counter-fire system

( GUNSLI NGER)

- Continue devel opment of innovative relay (BLOS) technol ogy through integration and denonstration of secure
nobi |l e network/wirel ess | ocal area network (LAN) comuni cation technol ogies. Transition EFV high data rate
secure w rel ess communi cation connection to acquisition program of record.

- Initiate devel opment of inproved |ightweight conputational fire control interface technol ogy.

FY 2006 Pl ans:

- Conpl ete devel opment and transition technol ogy to provide an obstacl e avoi dance system on the EFV

acqui sition program of record.

- Continue efforts to provide urban direction finding of RF emitters from nmoving pl atforns.

- Continue devel opment of tools and technol ogies to support Marine Corps ISR efforts (MASINT/TRSS) in renpte
sensor integration within the Distributed Cormon Ground/ Surface System (DCGS)

- Continue design and devel opnent of advanced weapons naterials for use in artillery and nortar systens to
reduce wei ght while maintaining strength, and increasing operational life and capability.

- Continue devel oprment of inproved |ightweight conputational fire control interface technol ogy.

- Continue devel opment of inmproved fire control systems technologies to EFSS artillery and nortar systemns.

- Continue effort to incorporate advanced target acquisition target hand off technol ogies to reduce sensor to
shooter |l oop and inprove target |ocation

- Continue investigation of amunition packagi ng techniques to | ower wei ght and have the packagi ng provide
additional use on the battlefield. (Previous and concurrent funding provided by PE 0602131M
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- Continue integration of hostile fire detection and counter-fire system ( GUNSLI NGER)
- Continue devel opment of innovative relay (BLOS) technol ogy through integration and denonstration of secure
Wi rel ess networks/secure wireless LAN comruni cati on technol ogi es.

FY 2007 Pl ans:

- Conplete efforts to provide urban direction finding of RF emitters from noving pl atforns.

- Conplete effort to incorporate advanced target acquisition target hand-off technol ogies to reduce sensor to
shooter |l oop and inprove target |ocation.

- Conplete investigation of amunition packagi ng techniques to | ower weight and have the packagi ng provide
addi ti onal use on the battlefield.

- Conpl ete devel opment and transition inproved |ightweight conputational fire control interface (EFSS)

t echnol ogy.

- Conpl ete devel opment and transiti on advanced weapons materials for use in artillery and nortar systems to
reduce wei ght while maintaining strength, and increasing operational life and capability.

- Continue devel opment of tools and technol ogies to support Marine Corps ISR efforts (MASINT/TRSS) in renpte
sensor integration within the DCGS.

- Continue devel opment and denonstrate hostile fire detection and counter-fire system ( GUNSLI NGER)

- Continue devel opment of | andm ne counternmeasure insensitive nunitions technol ogy. (Previous efforts funded
by PE 0602131M

- Continue devel opment of innovative relay (BLOS) technol ogy through integration and denonstration of secure
Wi rel ess networks/secure wreless LAN comruni cati on technol ogi es.

FY 2004 FY 2005 FY 2006 FY 2007
HUVAN PERFORMANCE, TRAI NI NG & EDUCATI ON 3, 998 2,778 2,726 3,623

This activity devel ops and denopnstrates advanced training technol ogy and technol ogi es that enhance neural and
cognitive aspects of human performance including tactical decision-nmaking, nodeling, sinmulation, range
i nstrumentation, synthetic environnent generation and training effectiveness eval uation

FY 2004 Acconpli shnents:

- Conpl eted denonstration technol ogi es avail able for prototype of an Anti-Terrorism (AT) Tactical Decision
Simul ation (TDS) for use by the 4th Marine Expeditionary Brigade Marine Security Force.
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- Conpl eted denmonstrati on of technol ogies available for prototype of Logistics Conmbat Services Support El enent
(CSSE) TDS for use in the Logistics Oficer’s Course at the Logistics School

- Conpl eted Ground Conbat El enment (GCE) Pl atoon Tactical Decision Gane (TDG, C ose Conbat Marine

- Continued devel opment and eval uati on of |ow cost, dynam c cognitive skills training tools (tactical decision
simul ati ons) that cut across every echelon for individual, groups, and groups of groups.

- Continued denonstration and eval uation of a prototype of Video Flashlights capability for enhanced
situational awareness in a Mlitary Qperations in Urban Terrain MOUT training environment for the Marine
Security Forces.

- Continued denonstration and eval uati on of technol ogi es available for prototype of RF tracking and video
tracking fusion capability for enhanced situational awareness in a MOUT training environment.

- Continued denmonstration and eval uati on of technol ogies available for prototype of a Rapid Portable Synthetic
Envi ronnent Generation capability.

FY 2005 PI ans:

- Conpl ete the devel opnent of RF tracking and video tracking fusion for enhanced situational awareness in a
MOUT trai ning environment.

- Conplete denpnstration and transition of a prototype of Video Flashlights capability for enhanced
situational awareness in a MOUT training environnent for the Marine Security Forces.

- Continue devel opment and eval uati on of | ow cost, dynamic cognitive skills training tools (tactical decision
simul ati ons) that cut across every echelon for individual, groups, and groups of groups.

- Continue advanced devel opnment and eval uati on of technol ogi es capabl e of Rapid Synthetic Environnment
Generation within urban MOUT | andscapes.

- Continue to denonstrate and neasure inproverment in situational awareness and a MOUT training environment.

- Initiate integrating cognitive performance inprovenment (augnmented cognition) technol ogy using operationally
rel evant systems and scenari os, and denonstrate inproved human cognition via multiple sensory nodalities.

- Initiate the integration and eval uation of cognitive state detection technol ogies with instructor-based
training scenario applications and denonstrate inproved individual task performance.

FY 2006 Pl ans:

- Continue devel opment and eval uati on of |ow cost, dynamic cognitive skills training tools (tactical decision
simul ati ons) that cut across every echelon for individual, groups, and groups of groups.
- Continue advanced devel opment and eval uati on of technol ogi es capabl e of Rapid Synthetic Environment
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CGeneration within urban MOUT | andscapes.

- Continue to denonstrate and neasure inprovenment in situational awareness and a MOUT training environment.

- Continue integrating cognitive performance inprovenent (augnented cognition) technol ogy using operationally
rel evant systenms and scenari os, and denonstrate inproved human cognition via multiple sensory nodalities.

- Continue the integration and eval uation of cognitive state detection technol ogies with instructor-based
training scenario applications and denonstrate inproved individual and teamtask perfornmance.

- Initiate the devel opnent of tools to capture netrics and | essons learned froma variety of sinulation and
trai ning sources.

FY 2007 Pl ans:

- Conpl ete devel opment and transition of |ow cost, dynamic cognitive skills training tools (tactical decision
simul ati ons) that cut across every echelon for individual, groups, and groups of groups.

- Continue advanced devel opment and denonstration of technol ogi es capabl e of Rapid Synthetic Environment
CGeneration within urban MOUT | andscapes.

- Continue to denonstrate and neasure inproverment in situational awareness and a MOUT training environment.

- Continue integrating cognitive performance inprovenent (augnented cognition) technol ogy using operationally
rel evant systens and scenari os, and denonstrate inproved human cognition via nmultiple sensory nodalities.

- Continue the integration and eval uation of cognitive state detection technol ogies with instructor-based
training scenario applications and denonstrate inproved individual and teamtask perfornmance.

- Continue the devel opnent of tools to capture nmetrics and | essons learned froma variety of sinulation and
trai ning sources.

- Initiate devel opment of scenarios and prototype applications denonstrating i nproved team perfornmance in
stressful urban environments.

FY 2004 FY 2005 FY 2006 FY 2007
LOAd STI CS 2,438 2,660 3, 055 3, 565

This activity supports Marine Corps Expeditionary Logistics which is the practical discipline and real world
application of the deploynent, sustainnent, reconstitution, and re-deployment of forces engaged in

expedi tionary operations. Expeditionary Logistics replaces nmass with assured know edge and speed, is equally
capabl e ashore or afloat in austere environnents, and is fully scalable to neet uncertain requirenents.
Expeditionary Logistics logically divides into five pillars: deploynent support, force closure, sustainment,
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reconstitution/redepl oynent, and command and control. These pillars are thoroughly integrated and perpetually

related i n execution.
FY 2004 Accomnpli shnents:

- Conpleted initial research into denonstrating the feasibility of a |lightweight mcro turbine power
generation technol ogy.

- Conpleted initial research into the feasibility of a micro-channel, nethanol reformng fuel cell battery
charger technol ogy.

- Continued devel oprent of hybrid alternative power systens focusing on netal oxide battery technol ogy (zinc
air batteries) with ultra-capacitors.

- Continued devel opment of a conputer sinulation-based tool for evaluating power requirenments and powering
options for el ectronic equi pnent used by Marine Expeditionary Forces.

FY 2005 PI ans:

- Conpl ete devel opment of hybrid alternative power systens (netal oxide battery technol ogy) to denonstrate
perfornmance i nprovenent.

- Continue devel opment of a conputer simulation-based tool for evaluating power requirements and powering
options for el ectronic equi pnent used by Marine Expeditionary Forces.

- Initiate exploring the devel opment of portable fuel cell technol ogi es capable of providing power in the 100
Watt to 500 Watt power range.

- Initiate next phase of research into developing a |ightweight expeditionary bridging capability through
assessment of bridge design, manufacturing, construction, and material solutions to include conposites,
extrusion, and form ng techni ques.

FY 2006 Pl ans:

- Conpl ete devel opment of a conputer simulation-based tool for evaluating power requirements and powering
options for el ectronic equi pnent used by Marine Expeditionary Forces.

- Continue devel oping a |ightwei ght expeditionary bridging capability.

- Continue exploring the devel opment of portable fuel cell technol ogies to denonstrate perfornance

i mprovenent.
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- Initiate devel opi ng and assessi ng concepts that permt precision delivery of |ogistics assets while al so
reducing the logistics footprint ashore.

FY 2007 Pl ans:

- Continue exploring the devel opment of portable fuel cell technol ogies to denonstrate perfornance

i mprovenent.

- Continue devel oping a |ightwei ght expeditionary bridging capability to denonstrate the feasibility of
performance i nprovenent.

- Continue assessing concepts that permt precision delivery of |ogistics assets while also reducing the
| ogistics footprint ashore to denmponstrate the feasibility of performance inprovenent.

FY 2004 FY 2005 FY 2006 FY 2007

COMVAND, CONTRCOL, COVMUNI CATI ONS, COVPUTERS, AND 2,672 2,556 2,618 3, 059
I NTELLI GENCE, SURVEI LLANCE AND RECONNAI SSANCE ( C4l SR)

This activity integrates and denonstrates enhanced comruni cati ons and situational awareness in warfighting
envi ronnents and comuni cation and situational awareness technol ogies for near term USMC operations.

FY 2004 Accomnpli shnents:

- Conpl eted denonstration of Low Probability of Intercept/Low Probability of Detection (LPI/LPD) ultra-wi de
band radi os for reconnai ssance and urban comuni cati ons.

- Continued Command and Control Technol ogy testbed culninating in the mgration of functionality in the
systenms integration environnent for user prototyping, and requirements generation on prospective comercia
and devel oprmental software products.

- Initiated and conpl eted ground weapons | ocating radar study to determne the feasibility of nodifying
advanced ground-based radar functionality through software changes.

- Initiated and conpl et ed devel opnent of blue-force tracking informati on managenment and data interoperability
capabilities.

FY 2005 Pl ans:

- Conplete and transition Conmand and Control Technol ogy testbed culminating in the migration of functionality
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in the systems integration environnent for user prototyping, and requirements generation on prospective
conmer ci al and devel opnental software products.

- Initiate devel opnment and denonstration of | ow cost conpact satellite conmunications on-the-nbve capability.
- Initiate integration and denonstration of naval tactical warfighting applications and network connectivity.
- Initiate devel opment and denonstration of urban communicati ons capability.

FY 2006 Pl ans:

- Conpl ete devel opment and denonstration of | ow cost conpact satellite communicati ons on-the-nove capability.
- Conplete integration and denonstration of naval tactical warfighting applications and network connectivity.
Conpl et e devel opment and denonstration of urban comuni cations capability.

Initiate denonstration of advanced network nmobility and network security capabilities

Initiate and conpl ete denbnstration of urban navigation capability.

FY 2007 Pl ans:

- Conpl ete denpnstrati on of advanced network mobility and network security capabilities.

- Initiate integration and denonstration of broadband, conformal, ultra-high frequency/very high frequency
(UHF/ VHF) antennas to be conpleted in FY 2008.

- Initiate devel opment and denonstration of measurenent and signature intelligence data nanagenment and
integration capability to be conpleted FY 2008.

FY 2004 FY 2005 FY 2006 FY 2007
FI REPONER 0 2,298 2,374 3, 265

This activity devel ops technol ogy for application on current and future expeditionary weapons and el enents of
the kill chain. It includes, but is not |limted to, the follow ng technol ogies: fuze, fire control
[ aunch/ propul sion, lethality, and accuracy.

FY 2004 Acconpli shnents:

- No Firepower Advanced Research was conducted in FY 2004.
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FY 2005 PI ans:

- Conpl ete MLAL Firepower Enhancenent Program support from PE 0602131M

- Initiate and conplete |long range, non-lethal weapon, and el ectronic projectile advanced devel oprent.

- Initiate variable yield conventional warhead concept devel opnent for experinents and tests to prove
technol ogi cal feasibility, assess operability, scalability and denonstrate general military utility and/or
cost reduction potenti al

FY 2006 Pl ans:

- Continue variable yield conventional munitions devel opnent from FYO5.

- Initiate shipboard submunition m croel ectromechani cal system (MEMS) fuze safety and reliability enhancenent
effort from PE 0602131M Prototype and denonstrate MEMS safe and arm devi ce subsystens. Explore systens
safety, shipboard storage, sensitivity, affordability and nunitions effectiveness for expeditionary nmaneuver
war fare and denonstrate general nilitary utility and/or cost reduction potenti al

- Initiate Marine Advanced Conmbat Headborne SystemInitiative (MACHSI) advanced technol ogy devel opnent. The
goal is to increase warfighter head and neck protection while enhancing warfighter confort and mnim zing

war fi ght er encunbrance.

FY 2007 Pl ans:

- Continue all efforts of FYO06.

FY 2004 FY 2005 FY 2006 FY 2007
M NE COUNTERMEASURES ( MCM 5, 796 0 0 0

This activity focuses on advanced devel opnment and denonstrati on of MCM technol ogi es enabling MCM capabilities
i n synchroni zati on and speed of mine detection, organic neutralization, assault breaching, tactical clearance,
proofing, marking, and C4l SR operations.

This activity includes efforts for the AMD. AMD will conbine nultiple sensing technol ogies to detect
expl osives in antipersonnel and antitank nines, a key capability due to the worldw de proliferation of |ow and
non-metallic nmnes. Initial operational capability is scheduled for FY 2008 and full operational capability
for FY 2009.
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AVMD wi Il apply NQR science to confirmthe presence of explosives. NQR science detects the el ectronmagnetic
signal emtted by relaxation of nitrogen atomnuclei in explosives, after tipping caused by a near-resonant
frequency pulse. NQR science also detects nmetal objects and voids by sensing discontinuities in the
dielectric properties of the medium after application of an alternating current pulse. Specialized NQR
sci ence applications enable discrimnation of buried, multi-conmpound expl osives fromclutter such as net al
fragments, rocks, and voids.

In FY 2005 and beyond, the MCM efforts are refl ected under the Maneuver activity.
FY 2004 Accomnplishnents:

-Initiated NQR technol ogy integration efforts with a Gound Penetrati ng Radar (GPR) and El ectro Magnetic

I nduction (EM) system

- Devel oped very | ow power stochastic NQR pul se sequenci ng techniques for detection of nultiple [ines of
Trinitrotoluene (TNT).

-Expl ored nmet hods to conpensate for the i nhonbgeneous Radi o Frequency (RF) field of surface coils, for
optim zing Signal to Noise Ratio (SNR) for varying inspection depths.

-Continued to inprove Radio Frequency Interference (RFlI) mitigation techniques and hardware, by considering
coil designs, alternate RFlI reference antenna designs, correlation between channels, and mtigation

al gorithms.

- Devel oped advanced NQR techni ques for inmproved TNT detection, to include pul se sequences that are |ess
sensitive to tenperature variations, and examine the possibility of increasing TNT SNR by hybrid NQR Nucl ear
Magneti ¢ Resonance techni ques.

- Reduced acoustic ringing by developing coils with a reduced electric field and conmposite RF pul ses.

-Conpl eted TNT characterization by determ ni ng whet her observed differences in TNT formul ati ons represent

m xtures of pure orthorhonmbic and nonoclinic crystalline forns, or twinning effects of the nonoclinic phase.
-Extended characterization to a broader range of TNT sources, and to tetryl.

C. OTHER PROGRAM FUNDI NG SUMVARY

ALL: NAVY RELATED RDT&E:

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

PE 0603612M (USMC M ne Count er measures Systens Adv Dev)
PE 0603635M Marine Corps G ound Conbat/ Support Systens
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PE 0206313M ( Mari ne Corps Comruni cati ons Systemns)

PE 0206623M (Mari ne Corps G ound Combat/ Supporting Arns Systens)
PE 0601152N (I n-House Laboratory | ndependent Research)

PE 0601153N (Def ense Research Sci ences)

PE 0602782N (M ne and Expeditionary Warfare Applied Research)

PE 0603782N (M ne and Expeditionary Warfare Advanced Technol ogy)
PE 0603235N ( Common Pi cture Advanced Technol ogy)

PE 0603236N (Warfighter Sustai nnent Advanced Technol ogy)

PE 0204163N (Fl eet Tel ecomuni cations - (Tactical))

PE 0305204N (Tactical Unmanned Air Vehicles JMP)

NON- NAVY RELATED RDT&E:

PE 0603004A (Weapons and Munitions Advanced Technol ogy)

PE 0603005A (Conbat Vehicle and Autonotive Advanced Technol ogy)
PE 0603606A (Landmi ne Warfare and Barrier Advanced Technol ogy)
PE 0603607A (Joint Service Small Arms Progran)

PE 0603619A (Landm ne Warfare and Barri er-Adv Dev)

PE 0603772A (Advanced Tactical Conputer Science and Sensor Technol ogy)
PE 0604710A (Night Vision Systens - SSD)

PE 0604808A (Landmi ne Warfare/Barrier SSD)

PE 0602301E (Conputing Systens and Commruni cati ons Technol ogy)
PE 0602702E (Tactical Technol ogy)

D. ACQUI SI TI ON STRATEGY:
Not appli cabl e.
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CONGRESSI ONAL PLUS- UPS
C2297 FY 2004 | FY 2005
PROQIECT ALBERT 4,105 3, 368

Under the unbrella of MCW. experinentation efforts, Project Albert provides design and devel opnent of new
tools to capture emergent behavior in synthetic environments that, over tine, will lead to nore effective
warfighters. The project’s vision includes strong interdisciplinary collaborative teans to address previously
unanswer ed questions relevant to success in warfare. The goal of Project Albert is to investigate and apply
prom sing technol ogies to support nmilitary decision-nakers in neani ngful ways through nodeling, analysis, and
new ways of conbining themto include inportant phenonena i nadequately represented by current techniques.

FY 2004 Accomnpli shnents:

- Continued nodeling and devel opi ng Data Farm ng techniques to all ow decision-makers to deal with asynmetric
threats and the uncertainty inherent in conflicts in today’s world. Specific areas of application included
surf zone/ beach obstacle reduction and mne counter neasures, human deci si on-maki ng and Conmand and Contr ol
and defense agai nst enhanced bl ast weapons.

FY 2005 Pl ans:

- Continue nodeling and devel oping Data Farm ng techni ques. Specific areas of application include Maneuver in
Urban Qperations and UAV for concurrent operations.

- Initiate Convoy Protection, |Inprovised Expl osive Devices, Manpower versus Techni cal Tradeoff in Conbat
Support Operations, Search Pattern Effectiveness for UAVs in a Maritine Environment, and Mddeling Aspects of
Net Centric Operations.

C9154 FY 2004 FY 2005
ADVANCED LI GHT STRI KE VEH CLE (ALSV) 3,394 0

ALSV is an MW-22 (Gsprey (nediumlift, vertical takeoff and landing (VTOL) tilt-rotor aircraft) |ITV prototype
devel opnent effort being pursued by the MCW. via Congressi onal enhancenents.
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FY 2004 Acconplishnents:

- Continued to capitalize upon | essons |earned fromthe ITV and the Reconnai ssance Surveillance Targeting
Acqui sition - Vehicle (RSTA-V) teami ng Marine Corps, Navy, and industry subject matter experts (SMES) to

i nvestigate prom sing technol ogies |leading to an effective, conbat suitable, ALSV.

- Continued to harness promi sing technologies in an effort to bal ance and mitigate conpeting performance
requi renents agai nst vehicle characteristics such as speed, weight, and size versus nobility and payl oad.

- Used conputer-aided design and key technol ogi es such as advanced suspension, hybrid electric drives, and
conposites, continued efforts to produce a working (ultimately |l eading to an objective) prototype.

- Program schedul e provided for delivery of two prototype vehicles in Septenber 2005.

C9154 FY 2004 FY 2005
MOBI LE FI RE SUPPORT SYSTEM 120MM MORTAR “ DRAGON FI RE” 2,784 991

* FY 2004 and FY 2005 funding/efforts were augmented by Marine Corps Warfighting Laboratory (MCOW.) core
fundi ng; discussed in Project C2297 under Fires, Targeting, and Maneuver subsection

The Mobile Fire Support System (MFSS), now referred to as Dragon Fire Il, is an autonmated and nodul ar rifled
120-millimeter fire support system concept denmonstrator that uses automation to inprove precision
responsi veness, and digital connectivity to support units. It is capable of firing fromits towed carri age

and fromits nodified LAV interchangeably and in its towed configuration is transportable within the W-22
Csprey aircraft.

FY 2004 Acconplishnents: Proceeded with efforts to conplete design and fabrication. These included gun
assenbly and safety rel ease testing/docurmentation

FY 2005 Plans: WII conplete software and engi neering design. The new concept denpnstrator systemis being
fabricated and test firings are being conducted to conplete the system

C9154 FY 2004 FY 2005
RAPI D DEPLOYMENT FORTI FI CATI ON WALL ( RDFW 967 990

* FY 2004 funding/efforts were augmented by MCW. core funding; discussed in Project C2297 under Seabasing,
Logi stics, CSS, and Combat in the Cities subsection.
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RDFW pr ot ot yped devel opnent/experi mentation effort being pursued by MCW. mainly via Congressi ona

enhancenents. The purpose of this Inproved Expedient Fortification Construction programis to experinent with
conmer ci al -of f-t he-shel f expedient fortification construction systens. By |everaging nodern materials and
techni ques, the Marine Corps can increase force protection while decreasing the manpower hours needed to
construct expedient fortifications.

FY 2004 Acconpli shnents:
- Purchased additional grids and continued investigations and experinmentation with new TTPs to inprove
depl oyabl e fortification wall design and construction. These efforts supported the | MEF in OF.

FY 2005 Pl ans:

- Conduct extensive ballistic testing using the Air Force's Force Protection Battle Lab

- Purchase additional grids, in support of the Second Marine Expeditionary Force (Il MEF)/OF depl oynents, for
force protection and road stabilization in theater experinmentation in lraq.

C9154 FY 2004 FY 2005
TELEPRESENT RAPI D Al M NG PLATFORM ( TRAP) 1,700 990

* FY 2004 funding/efforts were augnmented by MCW. core funding; discussed in Project C2297 under Fires,
Targeting, and Maneuver subsection

The Renote Precision Gun (also known as TRAP) is a renotely operated weapon system which integrates 5.56 to
.50 caliber systems with man-in-the-loop remptely controlled robotic firing and observation systens.

FY 2004 Acconplishnents: 1In support of OF as well as MOW. sponsored experinentation

- Initiated slewto cue multi-spectral sensor suites and wirel ess C2 systens integration.
- Began design overhaul of current system human interface.

- Began upgrade of weapon integration, magazine, and batteries.

FY 2005 Pl ans:
- Continue the design overhaul and upgrades began in FY 2004.
- Integrate | aser range finding nmodule and inproved optics with digitally generated ainmng crosshair into the
system
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- Conduct operational assessnent of the upgraded systemwi th the Second Marine Expeditionary Force (Il MEF) in
theater. Efforts support OF.
- Publish report to MCCDC for potential transition to acquisition program of record.

C9154 FY 2004 FY 2005
TRANSPORTABLE TRANSPONDER LANDI NG SYSTEM ( TTLS) 3, 398 1,982

TTLS was originally devel oped under a Defense Advanced Research Projects Agency (DARPA) effort through Nava
Air Systems Command (NAVAIR) and Advanced Navi gation and Positioning Corporation (ANPC). The system was
designed to provide a precision approach capability by using inexpensive ground systens to provide position
information for aircraft equipped with a transponder and standard Federal Aviation Adm nistration (FAA)
Category | Instrunent Landing System (ILS) equipnent. |In order for TTLS to suit the USMC tactical mi ssion
requi renents, several technol ogi es must be devel oped. These include: Link 4A data-link guidance output to
support USMC aircraft; multiple aircraft tracki ng and gui dance; miniaturization of the systemfor nounting on
a supporting ground vehicle; reciprocal approaches/runway support; Local Sector Surveillance and Control; and
reduced TTLS susceptibility to janmm ng.

FY 2004 Accomplishnents: 1In concert with MOW experinmentation efforts:

- Continued devel opent efforts in support of the TTLS concept denpnstration

- Provided support for the mniaturization of the prototype version of the | anding system

- Tested the conpatibility of the Air Surveillance and Precision Approach Radar and Control System ( ASPARCS)
the programof record that will integrate elenents of the Marine Air Traffic Control and Landi ng System
(MATCALS) to the Operating Forces.

FY 2005 Pl ans:

- Continue devel opnent efforts in support of the TTLS concept denobnstration

- Test a new interrogation nethod that doubles the current surveillance range while minimzing aircraft
transponder occupancy to address the FAA' s concerns.

C9154 FY 2004 FY 2005
USMC UAV/ UGV VEEARABLE COWPUTER PRQJECT 2,466 0

The purpose of this programw || be to develop a rugged, user friendly, |ight-weight, Mdular Warable
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Conputer (MOAC) that provides nonitoring, comrand/control, and system status for three separate small unit
renote scouting systemtechnol ogi es: UAV, Unnmanned Ground Vehicle (UGY) and Unattended G ound Sensor (UGS).

The MOAC will bring together real-tinme reconnai ssance, surveillance, and target acquisition data thereby
increasing the using unit’s overall situational awareness. This coverage, executed by an organic suite of
renote sensors, controlled/nmonitored off of one central MOAC, will provide observational coverage of

confined/ di stant areas where human access is inpractical or unsustainable, mtigating risk to the Marines
normal Iy carrying out these m ssions.

FY 2004 Accomnplishnents:

- Provided for prototype devel opment, software devel opnent, testing, and purchase of |imted nunbers of

pr ot ot ype MOWC conput ers.

- Integrated three separate small unit renbte scouting systemtechnol ogies.

- Conducted a Limted Technical Evaluation to determ ne and eval uate future Concepts of Enploynent, and future
techni cal enhancenents of a systemat the Marine small unit |evel.

- The Marine Corps Warfighting Laboratory (MCOW) then experimented and assessed the prototype MOACs to
determ ne the efficacy of such a computer systemat the Marine small unit |evel.

R2995 FY 2004 FY 2005
C3RP 3, 747 4, 656

FY 2004 effort established an Interdisciplinary Center of Excellence in research relevant to national security
and the Marine Corps on the Central Coast of California by bringing together the University, government
agenci es (both federal and state), and the private sector, which can evolve into a val uable national resource.
FY 2005 Efforts continue to explore this potential and to identify and support rel evant research and
expertise.

R9290 FY 2004 FY 2005
EXPEDI TI ONARY WARFARE WATER PURI FI CATI ON 5, 405 11, 391

FY 2004 effort focused on two areas. The first aspect of this programis to build a high capacity 100,000 —
300, 000 gal l on per day water purification denonstrator which will be transportable by existing cargo lift
aircraft, and which can provide |ogistics support for a variety of strategic and operational m ssions

i ncludi ng humani tari an operati ons and disaster relief. The second aspect of this programfocuses on
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stimulating discovery and invention in science and technology to push well beyond the present state of the art
in water reclanmation, purification, energy, and distribution technologies. This aspect of the program seeks
to identify, develop and transition alternative water purification technologies which will significantly

i mprove md-term (5-10 years) and | onger (10-20 year) technol ogi cal capabilities.

FY 2005 effort will conduct conprehensive search for robust, dynanmic, other than classical S&T approaches to
wat er desalination, reclanmation, and energetics, distribution, on the national and international scale. Fund
sel ect S&T efforts deened to have higher than average expectation of reducing the cost of water purification
interms of power, footprint, and so on. Utilizing both the Generation | denonstrator, and the Generation I
prelimnary specification and engi neering desi gn, conduct studies and analysis of prom sing S&T derived from
the EUWP S&T programto date. Simultaneously, develop a Generation Il, 300 — 500,000 gallon per day (GPD)
engi neeri ng prototype which can be used to devel op knowl edge products for mlitary, federal, and applicable
commercial entities of successful S&T al so emanating fromthe Expeditionary Warfare Water Purification (EUAP)
S&T investnment program as well as newy energing technol ogy fromindependent sources. Such a studies and
anal ysis process will be available for use to address such issues as scalability of select “technol ogy
insertion” candidates into |large capacity water systems both ship board and | and based.

R9333 FY 2004 FY 2005
CENTER FOR EXCELLENCE FOR ROBOTI CS, ADVANCED TECHNOLOGY 1, 345 0
DEMO

This effort is related to devel opnment and depl oynent of robotic systens, to include the use of autononobus and
sem - aut ononous vehicles in mlitary and civil application donains.

R9334 FY 2004 FY 2005
RAPI D REPAI R, PORTABLE PRODUCTI ON ( R2P2) 961 0

This effort is to explore new capabilities in basic infrastructure technol ogies such as construction
materials. New lighter materials that are thermally resistant, bio-resistant, and nore rapidly deployable are
m ssion critical to Expeditionary Forces. The R2P2 initiative focused on an energi ng class of advanced

i ghtwei ght conposite materials (chem cally bonded residuals) and their ability to address enhancenents in
areas such as rapidly forned, |ightweight colums for expeditionary force bridges, thermally resistant
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R9444 FY 2004 | FY 2005
ADVANCED M NE DETECTOR SYSTEM 0 2,576
Ef fort supports Advanced M ne Detector System

R9444 FY 2004 | FY 2005
MAN- PORTABLE QUADRUPOLE RESONANCE LANDM NE DETECTI ON 3, 405 0

This effort focused on advanced devel opment and denonstration of

specifically,
configuration.

R9485

FY 2004

FY 2005

CRAFT | NTEGRATED ELECTRONI C SUI TE (Cl ES)

0

991

Integrate an electronic contro
awar eness of the crew of a small boat
participation in experinentation that
is a boat with upgraded el ectronic contro
i s expect ed.

(Stilitto).
is ai med at
and C41 SR

R9486

FY 2004

FY 2005

EXCALI BER UNMANNED TACTI CAL COVBAT VEH CLE

0

991

Ef fort supports Excaliber Unnanned Tactica

Conbat Vehi cl e.
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system and add the sensors and C2 systens required to enhance the situationa
The objective of the work is to ready the Stilitto for
under st andi ng ad hoc survivabl e networks.

The del i verabl e

Technol ogy transfer to the Sea Lion program of record
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PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups
R9487 FY 2004 | FY 2005
PORTABLE METHANCL FUEL CELL 0 991

This effort is designed to devel op direct nethanol fuel cell electrochem stry by enpl oyi ng advanced nicro-fue
cell technology in passive, ambient conditions (e.g. no balance of plant for humidity and no tenperature
controls). This no fault nethanol fuel cell nodule (cells will be both in parallel and in series) wll

| everage industrial battery research efforts directed towards the consuner narket. The ultinmate research goa

is to provide a lighter, longer |asting power supply thereby reducing the weight of batteries carried by
i ndi vi dual Mari nes.

R9488 FY 2004 FY 2005
STUDY TO | DENTI FY AND EVALUATE ALTERNATI VE FI XED- W NG 0 991
LI FT PLATFORNVS

Ef fort supports Study to Identify and Evaluate Alternative Fixed-Wng Lift Platfornmns.
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