UNCLASSI FI ED

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

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602235N
PROGRAM ELEMENT TI TLE: COMMON PI CTURE APPLI ED RESEARCH

COST: (Dol lars in Thousands)

Proj ect FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 Fy 2011
Nunmber  Act ual Esti mate Esti mat e Esti mat e Esti mat e Esti mate Esti mat e Esti mate
& Title

COVMON PI CTURE APPLI ED RESEARCH
87,928 102, 107 57,693 63, 141 52,154 57,442 54,536 58, 050

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Work in this Program El ement (PE) addresses
technol ogi es that enable the transformation to network centric warfare, which relies on informati on to connect
assets and provide tinely and accurate understanding of the environnent. Technol ogies of interest provide
access to, and automated processing of, information necessary to nmake decisions that |ead to decisive,

preci se, desired engagenent outcomes. The focus is on a high perfornmance network that achi eves a common
situational awareness that connects geographically distributed forces into a unified Naval Force.

Technol ogi es enphasi zed provide warfighters with a robust, secure, mssion responsive network; integrated

i nfornmation | eadi ng autonmat ed courses of action; and presentation of know edge to speed understanding. The
payoff is access to tailored information in near real time with correspondi ng i ncreases in speed of comrmand,

i mproved deci si on- nmaki ng, and reduction in manpower. The program expl ores and denonstrates technol ogi es that
enabl e options for Know edge Superiority and Assurance (KSA), Mssile Defense (MD), and Fl eet/Force Protection

(FFP) Future Naval Capabilities (FNCs). |In the context of the Naval Transformati on Roadmap construct, this
investnment will achieve capabilities required by FORCEnet, “Persistent Intelligence, Surveillance, and
Reconnai ssance,” “Tine Sensitive Strike,” “Sea Based Information Operations,” “Sea Strike” Ship-to-Ohjective

Maneuver, and “Sea Shield” Theater Air and Mssile Defense. This PE supports the FNC programin KSA, M, and
FFP.

Due to the nunber of efforts in this PE, the programs described herein are representative of the work included
in this PE
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DATE: Feb 2005

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602235N

PROGRAM ELEMENT TI TLE: COMMON PI CTURE APPLI ED RESEARCH

PROGRAM CHANGE SUMVARY:

FY 2004 FY 2005 FY 2006 FY 2007
FY 2005 President's Budget Subm ssion 95, 432 60, 134 72,612 75, 504
Cong Resci ssi ons/ Adj ust nent s/ Undi st. Reducti ons 0 -1, 006 0 0
Congr essi onal Action 0 43, 000 0 0
Executi on Adj ustnents -5, 280 0 0 0
FNC Real i gnnent 0 0 -18, 425 -16, 105
Non- Pay Inflation Adjustnents -89 0 0 0
Pr ogr am Adj ust ment s 0 -21 -54 -52
Pr ogram Real i gnnent 0 0 3,451 3,299
Rat e Adj ustnments 0 0 109 495
SBI R Assessnent -2,135 0 0 0
FY 2006/ 2007 President's Budget Submi ssion 87,928 102, 107 57, 693 63, 141

PROGRAM CHANGE SUWMMARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not appli cabl e.
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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
COVMON Pl CTURE APPLI ED RESEARCH

87,928 102, 107 57, 693 63, 141 52,154 57, 442 54, 536 58, 050

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Work in this project addresses technol ogi es that
enabl e the transformation to network centric warfare, which relies on information to connect assets and
provide tinely and accurate understandi ng of the environment. Technol ogies of interest provide access to, and
aut omat ed processing of, information necessary to nmake decisions that |ead to decisive, precise, desired
engagenment outcones. The focus is on a high performance network that achi eves a conmon situational awareness
t hat connects geographically distributed forces into a unified Naval Force. Technol ogi es enphasi zed provi de
warfighters with a robust, secure, mission responsive network; integrated information | eadi ng autonated
courses of action; and presentation of know edge to speed understanding. The payoff is access to tailored
information in near real time with correspondi ng i ncreases in speed of conmand, inproved deci sion-maki ng, and
reduction in nanpower. The project explores and denpnstrates technol ogi es that enabl e options for Know edge
Superiority and Assurance (KSA), Mssile Defense (MD), and Fl eet/Force Protection (FFP) Future Nava

Capabilities (FNCs). In the context of the Naval Transformation Roadmap construct, this investnent wll
achi eve capabilities required by FORCEnet, “Persistent Intelligence, Surveillance, and Reconnai ssance,” “Time
Sensitive Strike,” “Sea Based Information Operations,” “Sea Strike” Ship-to-Cbjective Maneuver, and “Sea

Shi el d” Theater Air and M ssil e Def ense.

B. ACCOVPLI SHVENTS/ PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007
KNOW.EDGE SUPERI ORI TY AND ASSURANCE 18, 897 17,871 4,579 4,930

Knowl edge Superiority and Assurance (KSA) explores fundanmental technol ogies that enhance the Navy's capability
to exploit, manage and integrate conpl ex, heterogeneous, multi-source information for the next generation
conmon picture. Science and Technol ogy (S&T) work is being focused on Navy and Marine Corps Warfighter
Capability Gaps identified through anal ysis of operational and exercise |essons |earned, as well as canpaign
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anal ysis of capabilities required in the 2010-2015 time frane. Warfighter Capability Gaps being addressed by
FORCEnet S&T include Conbat Identification (CID), Ubiquitous Comunications (Comy, Conputer and Network

Def ense and Informati on Assurance (CND& A). O fice of Naval Research (ONR) has established groupi ngs of S&T
projects to incrementally provide technology input to elimnate Warfighter Gaps. These groupings are called
Enabling Capabilities (EC). Each EC delivers capability-level products to acquisition in a three to five-year
effort, and allocates a sufficient investnent to ensure a capability is provided. For exanple, CID EC 1A
provi des cryptol ogi c nanagenent and | evel one fusion capability in a @obal Infornation Gid-conpliant

i npl enentation, and transitions to the warfighter in FYO5. Ubiquitous Conm provi des Dynanical |y Managed,

I nt er oper abl e, Hi gh-Capacity Connectivity wireless network technology critical to the perfornmance and

robust ness of naval comunications by providing higher data rates, expanded coverage to di sadvant aged

pl atforms, and inproved bandw dth nmanagement. To elimni nate redundancy and nore accurately describe underlying
S&T investnments, this activity now includes investnents fornerly reported under Platform Protection/Electronic
Wwarfare (EW Systens.

This activity supports the Fleet/Force Protection (FFP) Future Naval Capability (FNC). Currently, snall
surface, ground and airborne platfornms have little to no situation awareness (SA) or self-protection, which

j eopardi zes their effectiveness and survivability. The Electronic Warfare Integrated System for Smal

Pl atforns (EW SSP) program focuses on closing that gap by devel opi ng technol ogies to provide themw th a ful
spectrumthreat warni ng and counterneasures capability. This capability, when integrated with emtter
identification and Low Probability of Intercept (LPlI) radar detection systems, provides netted targeting

i nformati on and cueing that enables self-protection. The Battlefield O dnance Network Centric Enpl oynent
(BONCE) effort will design and fabricate a conpact, |ow cost, |ight weight active/passive electro-optic
(EO/infrared (IR) system for ordnance detection. The Tactical Reactive Command and Control (C2W/El ectronic
Attack (EA) Network effort will develop and denonstrate a sel f-adapting, spatially distributed EA network for
c2w

There are several FNC efforts that conpleted in FYO5 and three efforts transitioning to other PEs in FYO6.

FY 2004 Acconpli shnents:

* Conducted successful Sea Trial Limted Technol ogy Experiment using Extensible Tactical Commrunications,
Conmand, Control, Conputers, and Intelligence (C41) Framework (XTCF) with Analytic Support Architecture (ASA),
Envi ronnental Visualization (EVIS) and Sea Conbat Conmander Mdule (SCCM for Enbarked Staff acting as plug-
ins to test applications integrated into a net centric enterprise services system

» Conducted successful testing of Dynam c Reconfiguration of Link 16 Network Controller and Time Sl ot
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al l ocation protocol on USS STENNIS and with F-14/E-2C aircraft. Transition conmpleted to Acquisition Program
Manager for Link 16 (PMM159).

e Conpleted Transitions of Know edge Wb Technol ogi es (KW to PMM 157, Universal Data Exchange Manager (UDEM
to Common Undersea Picture Program Executive Office Integrated Warfare Systems (PEOW5), M ddleware to
Submari ne Advanced Processor Buil d-Tactical -03 (PMs-425).

» Conpleted transition of Human Alerting and Interruption Logistics Surface Ship (HAIL-SS) to AEG S Open
Architecture Baseline (PMs-400).

e Conpleted transition of Sea Combat Commander Modul e for Enbarked Staff to PM5-411 AN SQQ 89 Surface Ship
Under sea Warfare Combat System and the AN SSQ 121 Conput er -ai ded Dead Reckoni ng Tracer (CADRT)

e Conpleted transition to Knowi ng Wat W Know (KWA) to the Information Warfare M ssion Pl anni ng and Comrand
and Control (C2) Targeting System (I MPACTS) | WM ssion Planner as part of the Cryptologic Unified Build (CUB)
e Conpleted | aboratory performance explorations of a |lightweight EQ IR subsystemin preparation for Unmanned
Aerial Vehicle (UAV) enpl oyment for BONCE

* Conpl eted devel opment of subsystem software interface algorithns for the 90-degree Shipboard Laser

Acqui sition System (SBLAS) system and continue exploration and refinement of the subsysteminterface software
for the EWSSP effort.

e Continued refinement of Cryptol ogic Managenment and Anal ysis Support System (CVASS) with testing in an
operational environment.

 Continued refinement of Environnental Visualization (EVIS) to devel op forecasting algorithms to provide
information |l ess than an hour old for strike operations as well as Meteorol ogy and Cceanography (METOC)
forecasting tool for surface, subsurface and Special Operations Forces (SOF).

e Initiated the Autonated Digital Networking System (ADNS)/ Tel eport/d obal Infornation Gid Bandw dth
Expansion (G GBE) to integrate ADNS IIl into Departnent of Defense (DoD) teleports.

 Initiated Dynami c Bandw dth Resource Manager to automate |ink and network nmonitoring in ship’s radio room

* Initiated eXtensible Conmon Operational Picture (XCOP) to conduct Net Centric Enterprise Services (NCES)
work to establish and denpnstrate a Comrmopn Qperational Picture (XCOP) with data managenent franework that
enables nore rapid and tinely technical and devel opnental exploitation of energing, conplex, and heterogeneous
data sources for the Common Picture in a Service Oiented Architecture.

e Initiated Rapid Maritime Identification and Tracking System (RMTS) to provide bio-netric identification
tools for special operations forces and Naval Boardi ng parti es.

FY 2005 Pl ans:

* Conpl ete devel opment of CMASS software to provide a single repository for intercept data, automatic operator
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alerting, and voice analysis; conduct operational test and transition to Cryptologic Unified Build (CUB) PMM
189. Followon effort called Processing Tactical Signal Intelligence (SIGNT) will begin in FYO6 under PE
0603235N

 Conplete exploration and refinenent of the subsysteminterface software for the EWSSP effort.

 Continue Environmental Visualization forecasting algorithns to provide information |ess than an hour old for
strike operations as well as Meteorol ogy and COceanography (METOC) forecasting tool for surface, subsurface and
Speci al Qperations Forces (SOF).

e Continue with Net Centric Enterprise Services (NCES) work to establish and denonstrate an Extensi bl e Comon
Operational Picture (XCOP) with data managenent franework that enables nore rapid and tinely technical and
devel opnent al exploitation of emerging, conplex, and heterogeneous data sources for the Conmon Picture.
Transition to d obal Command and Control System- Maritine (GCCS-M (PMM157).

e Continue to refine the ASA to inprove |ocation accuracy for air defense threats and transition to GCCS-M
(PMM 157) .

» Continue to refine ADNS/ Tel eport/d G BE to ensure Hi gh Assurance Internet Protocol Encryption (HAl PE)
Interoperability and transition to ADNS (PMM179).

« Continue to refine Dynanm c Bandwi dt h Resource Manager and transition to ADNS (PMM179).

e Continue Rapid Maritine ldentification and Tracking System (RMTS) to provide bio-netric identification
tools for special operations forces and Naval Boarding parti es.

e Initiate effort called H gh Altitude Relay and Router Package to provide w de-band connectivity to tactica
units in theater (noves to PE 0603271N in FYO06).

FY 2006 Pl ans:

« Extend Environnmental Visualization capabilities to |arge deck anphibi ous assault ships to support

nmet eor ol ogi cal products for nultiple users in support of strike operations. Conplete transition to Nava
I ntegrated Technical Environmental Subsystem (N TES) 2000 (PMAM 150).

 Explore rapid course of action devel opment using synthetic senmi-automated forces for fast, |arge-scale,
hi gh-fidelity simulations, including nodels of human cognition and visualization techniques for assessing
out comes and uncertainti es.

e Initiate test of the subsysteminterface for the EWSSP effort.

FY 2007 Pl ans:

e Initiate level 2 data fusion effort focusing on Asymetric Warfare to provide automated situation and threat
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assessment for decision support for counter-terrorist operations.
e Conplete nodification and testing of the subsysteminterface software for the EWSSP effort.

FY 2004 FY 2005 FY 2006 FY 2007
NETWORK COMVAND, CONTROL AND COVBAT SYSTEMs 13, 223 17,032 10, 553 11, 607

This initiative explores devel opnent of advanced technol ogies that contribute to integrated decision-nmaking
and m ssion execution to achieve battl espace superiority. The activity enphasizes activity that |everages the
power of networks to exploit information and information technol ogy and maxi nizes the capability of platforns
to use information to acconplish mssions. This provides a force nultiplier effect and supports
Joint/coalition conbat operations. |Information integration is the primary focus. This focus exam nes the
critical Science and Technol ogy needs of automatic association and nerger of information for unified
presentation; autonmated recognition and cueing for significant patterns of information, conputer-aided
reasoning for task-oriented information dissenmination; tinely, accurate information and sensor fusion from
het er ogeneous sources; as well as supporting technol ogies to provide information assurance. The |evel of
funding in FYO6 decreases from FYO5 because many projects will be conpleted and transitioning to the SYSCOVs
and ot her sponsors.

FY 2004 Accomnplishnents:

e Denonstrated nulti-nodal inmage registration for multi-resolution and nmulti-scale i mage processing effort.
e Denonstrated prioritized real tine data replication and dissemnation algorithns to prioritize the delivery
of real time information fromunattended distributed sensors in support of operational m ssions.
» Denonstrated new techni ques for providing inmproved computer network defense and inproved situationa
awar eness.
e Devel oped hi gh accuracy nobile tracking and registration algorithns used in augnmented reality systens for
mlitary operations in urban terrain (MOUT).
» Devel oped advanced al gorithms, software tools and decision aids to handl e and process |arge vol unes of
i nf ormati on.
e Conpared alternative architectures for Theater Battl espace Comand & Contr ol
e Designed a Quality of Service (QS) real-time nodel that enables the expression of time critical concepts
and level of QS. This will be invaluable in FORCEnet and Network Centric Warfare depl oynments to predict
where, when, and why scheduling and network bottl enecks will occur
 Conducted | aboratory denonstrations of distributed real-time networked data el ement replication and cross
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dat abase conparisons Real Tine Deconfliction effort.

e Conpl eted devel opment of technology for infornmation presentation in Battlefield Augnented Reality Systens.
(NRL)

* Continued devel opment of technology to inprove fidelity in Marine Infantry conmbat simulators via virtua

| oconmotion and col lision detection. (NRL)

 Initiated devel opment of technology for inproving face recognition technol ogy via enhanced i mage
registration software. (NRL)

FY 2005 PI ans:

» Denonstrate in a FORCEnet |imted objective experinment the application of new techniques of discrete

optim zation, statistical discrimnation, and artificial intelligence for the resource allocation of weapons.
Conpare initial results with high fidelity physics based nodels for threat and anti-threat weapon systens for
conti nued devel opnent of Anti-Air Warfare (AAW optimn zation al gorithms.

» Devel op automated nethods for identifying significant changes between tenporally separated i mages (not
video) to extend work on autonmatic target recognition (ATR) and pattern recognition into change detection

al gorithns.

e Devel op and characterize new target detection and recognition algorithns to exploit higher dinmensional data
(spatial, tenmporal, and spectral) within the Network Centric Warfare (NCW franework. Approach will utilize
advanced correl ati on approaches to provide inproved target detection and recognition performance by
integrating multiple sensor neasurenents.

e Develop a suitable ontology for exercising large-scale distributed situational threat awareness in Nava
batt| espace environnents.

» Devel op a Case-Based Reasoning (CBR) sinulation/nmodel for inplementing situation/threat awareness fusion
solutions and a Bayesi an Network (BN) inference engine for manipulating uncertainty and | earning from dat a.

» Develop an initial prototype for an information sharing infrastructure that maintains data integrity and
confidentiality for enclaves of networked workstations running comrercial off the shelf (COTS) operating
systens and applications.

» Denonstrate and conduct image registration error analysis for the multi-resolution and nmulti-scal e inmge
processing effort.

 BEvaluate value of three di nensional techniques to enhance visualization technol ogy.

e Conduct worst-case detection and conflict avoi dance experinentation for the Real Tine Deconfliction effort.
e Augnment the real world information with conmputer-generated information in the Battlefield Augnented Reality
Systemeffort. The activity will also design a nodular franework to support the system design and enabl e the
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i nsertion of custom scheduling and replication solutions. Oher efforts will focus on the m ddl eware [ ayer to
support energing network centric sensor-to shooter systens.

e Develop algorithnms with Naval/Joint inmagery systens to handl e vi deo netadata, which includes d oba

Posi tioning System (GPS), and time, sensor information.

» Devel op recommendati ons for standardizing the storage and |inking of feature descriptions within a conmon
dat abase franeworKk.

e Conpl eted devel opment of technology to inprove fidelity in Marine Infantry conbat sinulators via virtua

| ocomotion and col lision detection. (NRL)

* Initiate devel opment of technology for inproving voice data interpretation and presentation to cope with
audio information overload in Navy Systems. (NRL)

« Initiate devel opment of technology to inprove coll aborative operational planning for tactical users using
Head- Up Displays. (NRL)

FY 2006 Pl ans:

» Develop a set of algorithms and software which inplenents multiple platforms ATR, as well as perfornmance
characterizations and error rates |leading to the devel opnent of a notional concept of operations.

 Devel op sensor nanagenent al gorithns that reduce the anpbunt of |abeled training data required, enploying
sem -supervi sed classifier and active | earning techniques notivated by asymetric threat, for which limted
trai ning data anti ci pat ed.

 Denonstrate predictive surface platformthreat behavior algorithms and software enpl oyi ng techni ques using
pattern recognition on geospatial and attribute data and devel op autononous nonitoring and reporting of high
interest and anonal ous naritinme vessels.

» Denonstrate a trusted data store which maintains data pedigree and detects anonalies in a linmted objective
experi ment .

» Develop a feature extraction nmodul e that segnents the video based on video npsai cking.

e Build the visual thesaurus using texture features. The thesaurus construction is critical to achieving our
goal of devel opi ng semantic concepts for video databases that are of interest to Navy applications and in
general to DoN.

 Continue devel oping a hybrid CBR-BN systemto exploit the rmutual strengths of CBR and BN approaches in the
devel opnent of a best of breed system enploying multiple inferencing nmethods. Continue devel opi ng
probabilistic graphical nodels for encodi ng expert know edge and perform ng inference with uncertain and

i nconmpl ete data for level 1 data fusion

* Continue devel opment of technology for inmproving face recognition technol ogy via enhanced inage registration
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software. (NRL)

e Continue devel opment of technology for inproving voice data interpretation and presentation to cope with
audio information overload in Navy Systems. (NRL)

» Continue devel opment of technology to inprove coll aborative operational planning for tactical users using
Head- Up Displays. (NRL)

FY 2007 Pl ans:

» Devel op algorithms and denonstrate data reduction through joint classification and feature optim zation
realizing transfer of data to information, realizing A/l vis-a-vis Analog/Digital data (reduced bandw dth
requi renents and reduced burden on anal ysts and warfighters).

e Denonstrate anonaly detection, feature-based target tracking, track-to-pattern association and scoring,
track-to-group clustering, pattern discovery and |l earning, pattern tenpl ates/descriptions and predictive
nodeling tools in a limted objective experinent.

 Develop an interface between the Level 1 and Level 2/3 data fusion processes.

» Devel op ontol ogy for describing a common | anguage for the situation/threat assessnent problemincluding
asymmetric threats.

e Develop a CBR system for Level 2/3 fusion

» Devel op a Bayesian Network inference engine to support data nining.

« Extend visual thesaurus with geospatial relationships using a semantic |ayout nodel that is a nove

conbi nati on of two popul ar statistical npdels: the Gaussian mi xture nodel and the Markov random fiel d nodel,
to represent spatial distributions of visual features.

e Conpl ete devel opnment technol ogy for inproving fact recognition technol ogy via enhanced i nage registration
software. (NRL)

* Continue devel opment of technology for inproving voice data interpretation and presentation to cope with
audio information overload in Navy Systems. (NRL)

e Continue devel opment of technology to i nprove col | aborative operational planning for tactical users using
Head- Up Displays. (NRL)

FY 2004 FY 2005 FY 2006 FY 2007
COVMUNI CATI ON AND NETWORKS 6, 330 8, 825 9, 386 10, 147

This initiative devel ops w rel ess comuni cations network technol ogies critical to the perfornmance and
robust ness of naval comunications for air, ship, submarine, and | and platforms. Devel opnents include
Rl Line Item?9
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bandwi dt h efficient comunication techni ques; advanced networking techni ques for robust, highly dynamc
environnents; interoperable wreless networks for secure conmuni cations and protocols; bandw dth and network
managenent techni ques that can effectively manage and al |l ocate bandwi dth across tactical and theater levels in
support of wireless network centric operations. The exploration payoffs include increased network data rates,
i mproved coalition interoperability, dynam c bandw dth managenent, greater nobile network connectivity, and
efficient waveforns to inprove conmunications with | and forces.

FY 2004 Acconpli shnents:

* Conpl eted and denonstrated bandwi dth efficient Iine of sight (LOS) technology (BLT) waveform design and
simul ati on, system engi neering, software design, code and unit test. Both constant envel ope continuous phase
nodul ati on (CPM and non-constant envel ope quadrature anplitude nmodul ati on (QAM wavef orm nbdes have been
integrated with turbo codi ng and tested.

» Conpleted tunable optical domain mcrowave filtering techniques for nultifunction antennas.

 Conpleted the devel opnent and integration of the superconducting cross-correlator to technol ogy readi ness
level (TRL) 4, denonstrating an all-digital RF front end that elimnates anal og m xers and synt hesi zers,

t hereby reduci ng cost.

e Conpl eted devel opment of technology for self-organizing distributed sensor networks. (NRL)

 Continued inprovermrents on the Joint Tactical Radio System (JTRS) Maritime Spectrum Awar eness and Spectrum
Adapti ve Pol yphase Waveform project. A human-machine interface (HM) has been devel oped and digital signa
processing (DSP) al gorithms have been integrated with the pol yphase channelizer. This project provides real-
time DSP that enables distributed Navy networks to map and anal yze the cluttered Radi o Frequency (RF)

envi ronnent .

 Continued efforts on Next Generation Tactical Internet Protocol (IP) Networks. Established test beds and
tool s for dual -stacked (coexistent |Pv4/1Pv6) environnents. Devel oped several novel autoconfiguration and IP
mul ti cast approaches for nmobile ad hoc network environnents. Generated recomrended |Pv6 transition guidelines
for existing Navy Autonated Digital Network System (ADNS) networks.

e Conducted a col |l aborative denpbnstration of Interoperable Networks for Secure Communications (INSC

i nt ernetwor ki ng technol ogi es based on IPv6, for allied interoperability. Denonstrated secure coalition IP
network capability -- a mixture of IPv6 and | Pv4 networks and applications, owned by individual coalition
partners that is built as a Virtual Private Network (VPN). An INSC Synmposi um was organi zed and held at the
North Atlantic Treaty Organi zati on (NATO Conmmand, Control and Conmuni cations (C3) Agency in The Hague,

Net her | ands.

» Denonstrated high speed | aser communications (2.5 gigabits per second) over a 32 nile path in a maritine
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envi ronnent; achi eved 155 nmegabits per second in light rain and fog. (NRL)

e Initiated project to inmprove anplifier efficiency for Othogonal Frequency Division Miltiplexing (OFDV
signaling by reduci ng Peak-to-Average Power Ratio (PAPR). An OFDM based constant envel ope signal has been
devel oped by enbeddi ng the OFDM signal within the phase of a constant envel ope signal. Performance bounds
have been obtai ned. A sinple suboptimmreceiver has been inpl enented.

 Initiated high efficiency communi cations transmtter design and devel opment. Simul ated and verified that
out - of -band energy was elimnated. New delta-sigma circuit concepts have been devel oped to reduce power | o0ss;
silicon carbide switches were investigated for higher power operation

e Initiated devel opment of an adaptive equalizer for Utra H gh Frequency (UHF) submari ne comuni cations that
mnimzes the effects of multipath and narrowband interference. Data from operational tests has been

coll ected and anal yzed. Filter structures have been designed, and prelim nary designs have been confi gured
for rapid prototypi ng on DSP

e Initiated devel opment of a Very H gh Frequency (VHF)/UHF power anplifier (PA) that provides |inear
anplification using nonlinear conmponents. Comercial off the shelf (COIS) Class D switching anplifiers are
bei ng conmbined with DSP techniques in an innovative quadrature Linear Anmplification Non-linear Components
(LINC) PA architecture.

e Initiated devel opment of technology to inprove nobile, ad hoc networks via nulti-agent programs. (NRL)

FY 2005 PI ans:

» Conplete the JTRS Maritime Spectrum Awar eness and Spectrum Adapti ve Pol yphase Waveform by finalizing

devel opnent of DSP algorithnms and transitioning these algorithns to programmabl e JTRS pl at forns.

e Conplete the study of Next Generation Tactical |IP networks. Prototype and test a nunber of protocols within
the established test beds, update transition papers, and continue Internet standards devel opment and
conmerci al interaction.

 Conplete the peak-to-average ratio (PAPR) inmprovenents for orthogonal frequency division multiplexed (O-DM
signaling with constant envel ope.

e Conduct work on INSC Phase Il that will permt transition of INSC technol ogies into Navy ADNS by FYO06.
Conplete initial research and denmonstrate a nunber of |1Pv6 and | Pv4 nobil e networking technol ogies within the
coalition architecture.

 Continue the devel opnent of a high efficiency comunications transmtter. Enhanced efficiency with

comercial filters and switches will be denonstrated.
e Continue devel opment of nonlinear adaptive equalizer for Utra-H gh Frequency (UHF) submarine
conmuni cati ons. Begin tests to provide a proof of concept that will be tested at sea.
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 Continue the devel opnent of a Very Hi gh Frequency (VHF)/UHF Power Amplifier (PA). Denonstrate that a
significant reduction in size, weight, and waste power can be achieved.

e Continue devel opment of technology to inprove nobile, ad hoc networks via nulti-agent prograns. (NRL)
 Continue the devel opnent of a VHF/ UHF PA. Denonstrate that a significant reduction in size, weight, and
wast e power can be achi eved

» Conduct denonstration of robotic space rendezvous using real time range imaging and target tracking in the
Naval Research Laboratory's Space Robotics Laboratory. (NRL)

e Conduct research to inprove tactical networks via the devel opment of nodels, anal ysis nethodol ogi es, and
simul ati on tools. (NRL)

» Devel op the 802.11s standard that will specify a conpl ete Enhanced Service Set (ESS) Mesh architecture,

i ncludi ng auto configuration, dynanmic broadcast/nulticast/unicast routing, end user mobility, security, and
integration with other 802 LANs.

e Initiate project to mature the superconducting cross-correlator to technol ogy readi ness level (TRL) 6 to
enabl e the devel opment of a nmulti-function nulti-net digital-RF dehopping receiver for Link-16. This wll

i nvol ve the integration of H gh Tenperature Superconductors (HTS) anal og and Low Tenperature Superconductors
(LTS) digital circuits in a COIS two-stage cryocool er

e Initiate optical receiver design using aval anche photo-di odes (APD) and array-detection techniques for |aser
conmuni cati ons over the sea in poor weather

e Initiate research and devel opnment into MMO (multiple-in-nultiple-out) antenna technol ogy and OFDM si gnal i ng
to i nprove data throughput (500 Mops) in strong nultipath environment.

 Initiate devel opment of a concept for recovering G obal Positioning Systens (GPS) signals in a "friendly"
jamm ng environnent thus allowing GPS to be used while denying that capability to an adversary. (NRL)

e Initiate devel opnment of technol ogies in support of responsive mcro-satellites including high speed Wband
conmuni cati ons, conpact depl oyable structures, and small, xenon electric propul sion systenms. (NRL)

FY 2006 Pl ans:

e Conplete and provide a proof of concept, tested at sea, for the nonlinear adaptive equalizer for UHF
submarine comruni cations, mtigating nulti-path and narrow band interference. Transition to fleet by DSP
sof tware upgrades in submarine UHF receivers.

* Conplete the devel opnent of an efficient VHF/ UHF power anplifier using non-linear components. Transition
this effort to the Joint Tactical Radio System (JTRS) program

e Conpl ete the devel opnent of a high efficiency comunications transmtter based on delta-si gna nodul ation
Investigate transition path to deploynent, including manufacture.
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 Conplete the devel opnent of the 802.11s standard.

e Continue the design, fabrication, integration and test of superconducting cross-correlators on nulti-chip
nodul es (MCM in the dehopping receiver for Link-16.

 Continue research and developnment in to MMO (nmultiple-in-multiple-out) antenna technol ogy and OFDM
(orthogonal frequency division nultiplexing) signaling to inmprove data throughput (500 Mips) in strong
mul ti path environments. Finish prototyping of |ab nodels.

e Continue the devel opnent of the nulti-function digital receiver for JTRS-conpliant comuni cation, based on
t he use of cryogeni c nodul es.

 Continue the devel opnent of the “friendly” GPS janm ng recovery technique. Assess the feasibility of
actively canceling current “friendly” GPS jamm ng techni ques (NRL)

* Continue devel opment of micro-satellite technol ogies including design of Wband system for hi gh bandw dt h,
| ow probability-of-intercept conmunications. (NRL)

e Continue devel opment of technology to inprove nobile, ad hoc networks via nulti-agent prograns. (NRL)
 Initiate devel opment of technology to inprove tactical network SATCOM |inkage and multi-user detection
(NRL)

 Devel op an adaptive rate terminal to mmintain |aser comruni cations in poor weather conditions.

e Increase the perfornmance of free space |aser conmunications to include hybrid digital/anal og comunications
links with greater than 10X bandwi dth than digital |ink for sane power. (NRL)

FY 2007 Pl ans:

e« Conplete the cryogeni c packagi ng, test and denonstrate direct digital dehopping of nultiple Link-16
waveforms. Establish transition path to JTRS-conpliant comruni cati ons.

 Conplete the devel opnent of an adaptive rate terminal to maintain |aser comunications in poor weather
conditions. Test the systemat NRL's 32 kmmariti me Chesapeake Bay test bed. Establish transition path to

fl eet depl oyment.

e Conpl ete research and devel opment in MMO (multiple-in-nultiple-out) antenna technol ogy and OFDM (orthogona
frequency division nmultiplexing) signaling to inprove data throughput (500 Mops) in strong nultipath

envi ronnents. Finish prototyping of |ab nmodels. Finish denmp in urban environnment. Explore possible transition
to United States Marine Corps (USMC) and/or JTRS

» Conpl ete devel opment of technology to inprove nmobile, ad hoc networks via multi-agent programs. (NRL)

e Continue the devel opnent of an adaptive rate terminal to naintain |laser comunications in poor weather

Test the systemat NRL's 32 kmnaritine | asercommtest bed.

 Continue the study of “friendly” GPS janming techniques to include those designed specifically to mnimze
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fratricide while maintaining effectiveness of janmi ng against threat GPS receivers (NRL)

e Continue initiated devel opnent technol ogies in support of responsive mcro-satellites including | aboratory
denonstrations of optim zed xenon el ectric propul sion system and depl oyabl e structures. (NRL)

* Continue devel opment of advanced free space comuni cations to include performance tests in narine
environnents. (NRL)

* Continue devel opment of technology to inprove tactical network SATCOM | i nkage and multi-user detection. (NRL)

FY 2004 FY 2005 FY 2006 FY 2007
MULTI - SOURCE | NTEGRATI ON AND COMBAT | DENTI FI CATI ON 6, 313 7,101 8, 698 11,178

Mul ti-Source Integration (MSI), Advanced Sensor Netting Technol ogy (ASNT) and Conposite Conbat |dentification
(CCID) projects address theater air and missile defense (TAMD) needs for rapid, high confidence Conbat
Identification (CID) of air and missile threats at long range using real time and non-real time threat
attributes and intelligence information, and common to all TAMD units in theater; this activity supports the
FORCEnet Future Naval Capability (FNC) Enabling Capability (EC) for Joint Conmbat ID. Provides coordination
and engi neering support to the Navy live fire demo of the Navy Advanced Area Defense Interceptor (AADI)

FY 2004 Accomnpli shnents:

e Continued MSI project devel opment and testing of algorithns to integrate radi o frequency (RF) sensor data
and correlate satellite conmunications (SATCOVM) data in the E-2C aircraft m ssion computer. A single
contractor was selected to conplete MSI effort.

» Continued devel opment of ASNT algorithms for integration of electronic warfare support (ES) data into the
Open Architecture Track Manager in future combat systens and transm ssion of track ID attributes via real tine
sensor networks. Conpleted ASNT multi-level network demo in FYO4.

e Continued devel opment of CCID algorithms to correlate and fuse real tine tracks with intelligence,

surveill ance and reconnai ssance (I SR) data in Ship Signal Exploitation Equi prment (SSEE)-equi pped surface ships
and a common reasoning algorithm CID capability to rapidly build high confidence identification of air tracks
using all available ID attributes in theater. Conpleted CCID STORY MAKER al gorithnms for | SR data correlation
and transitioned to the EP-3E reconnai ssance aircraft program Concurrent CCID risk reduction effort funded
under PE 0602123N in FY 2004.
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FY 2005 Pl ans:

e Continue all efforts of FY04, including |aboratory denonstrati ons of ASNT and CCl D

* Continue AADI pl anning and coordi nation for FY 2008 Navy Air Directed Surface to Air Mssile (ADSAM i ve-
fire demonstration.

FY 2006 Pl ans:

e Continue all efforts of FY05, including denmonstrations of MSI and CCID; ASNT will participate in Joint Task
Force Exercise (JTFX)

FY 2007 Pl ans:

 Conplete ASNT, CCID, and Msl devel opnent.

FY 2004 FY 2005 FY 2006 FY 2007
HUVAN COVPUTER | NTERFACE 3,775 4,763 5,416 6, 020

This activity focuses on inproving platform task force and battle group operations by devel opi ng deci sion
support technology for incorporation into operational systens. The goals are to enhance human performance

ef fecti veness; inprove decision support and deci si on-maki ng col | aborati on; inprove hunman-centered design; and
accel erate insertion of advanced human factors engi neering technol ogy into existing and new weapons systens.
The payoff is the creation of decision-action cycles that are faster than an enemny’s, and reduced workl oad and
staffing requirenments. Specific objectives include achieving inproved situational awareness and speed of
conmand t hrough a deeper understandi ng of human capabilities and linmtations, as well as acconplishing quality
performance in conmpl ex, dynam ¢, high-tenpo and uncertain threat environnments. These objectives are being
pursued in three focus areas: Decision Support and Organizational Design; Collaborati on and Know edge
Management ; and Human- Conmputer Interaction (HCl)/Visualization

FY 2004 Acconpli shnents:

 Devel oped an automated tool to diagnose and correct know edge sharing deficiencies in collaborative comrand
and control decision making.
» Devel oped a conputational tool for uncertainty resolution and elicitation of unshared information in
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di stributed and asynchronous team probl em sol vi ng.

 Devel oped an instructional test bed at the Naval Postgraduate School (NPS) for integration of visua

i nfornmati on sharing capabilities into Network-Centric dobal Information Gid exercises.

» Devel oped and tested attention nanagenment tools for inproved resunption after interruptions.

» Model ed and predicted perceptual errors associated with three dimensional (3D) versus two di mensional (2D)
vi sual displ ays.

e Denonstrated significant perfornance i nprovenents in detection |atency and accuracy and of Conbat
Information Center (CIC) air defense teans attributed to geo-plot de-cluttering nodels and al gorithmns.
 Denonstrated i nprovenents in the perfornmance of CIC teans using the nulti-nodal watch-station, conmpared with
teans using conventional watch-station consoles in responding to hostile tracks, countering ESM i ssuing
gueries and warnings. Performance inprovenents are attributable to enbedded task managenent al gorithns and

i ntegrated display designs.

e Devel oped and denpnstrated HCl design apparatus and software for determ ning/assessing eye scan and dwel
patterns and the efficiency of display designs.

» Devel oped social network analysis tools for terrorist network analysis and put into real-world tests at the
Joint Warfare Analysis Center and National Security Agency.

e Initiated devel opment of cognitive conputational nobdels of nulti-echel on conmand deci si on-making to define
critical know edge conponents for comrand and contr ol

FY 2005 PI ans:

e Evaluate Latent Senantic Analysis (LSA) of operator comrunications as an effective netric of shared
situational awareness in unnanned aerial vehicle (UAV) control teans.

 Denonstrate Electronic Card Wall (EWALL) (a conputational human cognitive processing system for
representati on and transfer of neani ng anong het erogeneous and di stributed team nenbers engaged i n conpl ex

pr obl em sol vi ng.

e Develop jointly with the Naval Air Systens Conmand ( NAVAIR), a FORCEnet-based test bed to identify and

eval uate the cognitive processes to be enployed to optinize collaborative decision-nmaking in a geographically
di stributed and tinme-del ayed situation

* Conduct nodel -based simul ations and experiments to investigate the effectiveness of heterarchica

organi zati onal structures in network-centric operational environnents in order to evaluate the inplenmentation
of FORCEnet concepts.

e Develop with the staff of the Naval War Col |l ege new t hreat scenarios incorporating Joint Force Maritine
Conponent Conmander (JFMCC) operations, countering insurgency and humanitarian operations. These new threat
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scenarios will provide the basis for Limted Objective Experinents in the innovation Laboratory at the Naval
War Col | ege.

e Devel op Dynam ¢ Network (DYNET) analysis (a terrorist network analysis tool) in operational conmand setting
at U.S. Pacific Comrmand.

 Inprove terror network analysis decision tools for conbatant command use and military planning, including
testing of tools, devel opment of metrics and validation.

« Develop a user tool to counteract perceptual errors associated with 3D perspective-view visual displays.

e Evaluate the effectiveness of a change history tool to mnimze the effect of interruptions.

 Apply cognitive architecture nodeling to the design of interface analysis tools.

* Initiate devel opment of a cognitive nodel of human perfornmance with 3D audi o displ ays.

FY 2006 Pl ans:

* Incorporate an LSA-based tool into the NPS test bed and evaluate its performance with a Nonconbat ant
Evacuati on Operations Scenari o.

« Test and validate the EWALL in a Special Operations sinulation environnent within the NAVAIR FORCEnet test
bed.

e Conduct | aboratory tests of the cognitive theory of Menory Tenplates in comand and control team decision
maki ng using a shared virtual information surface.

» Test and validate DYNET terror network analysis tool, working with U S. Pacific Comand.

* Refine cognitive nmodel of interaction with 3-D audio.

 Devel op cognitive architecture based interface analysis tools.

e Devel op human error nodeling for cognitive architecture tools.

e Initiate jointly with the Air Force applied research on the integration of Information Qperations in Air
Control Centers.

e Initiate applied research on conmand and control adaptive architectures for Expeditionary Strike G oups
wor ki ng with OPNAV N-75B and Expeditionary Strike Goup ONE, San Di ego.

FY 2007 Pl ans:

* Inprove response speed of the LSA tool to a near-interactive level and incorporate into a fleet experimnent.
Col l ect and evaluate data to validate inproved speed and effectiveness of devel oping situati onal awareness.

e Incorporate the EWALL prototype into the Tactical Qperations Center of a Special QOperations Scenario and
coll ect performance data to validate effectiveness.
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e Use Tenplate theory to devel op and test cognitive support tools for teanms maki ng decisions in tasks
characterized by risky outconmes under normal and urgent conditions.

e Conduct jointly with the Air Force, applied research on the integration of Information Qperations in Air
Control Centers.

« Continue to test and validate terrorist network analysis tools to enabl e conbatant commanders and military
pl anners to probe key flows of resources, information, and personnel, devel oping what-if scenarios and nove
pl ans of attack agai nst networked forces.

e Incorporate 3D audio interaction nodel into an existing conputational cognitive architecture (ACT-R)

» Apply interface analysis tools to analyzing new interface designs for specific Navy applications.

* Incorporate human error nmodeling in interface anal ysis tools.

FY 2004 FY 2005 FY 2006 FY 2007
COVPUTI NG AND ADVANCED SENSI NG 1, 348 3,923 4,047 4, 153

This program activity includes Naval Research Laboratory (NRL) initiatives which support the general area of
conputing, advanced sensor integration, bionetrics, informati on assurance and el ectronic warfare in support of
fleet/force protection. This effort supports covert reliable battlespace comuni cati ons and expl ores sensor
expl oi tation technol ogi es to comruni cate between sensors. This effort also supports spacecraft to spacecraft
dat a exchange techni ques usi ng nodul ated optical retroreflectors.

FY 2004 Acconpli shnents:

 Conpleted | aboratory explorations of a Iightweight electro-optic/infrared sub-system for enployment in an
unmanned flight vehicle. (NRL)
e Continued devel oprment of signal processing techniques for digital Electronic Support Measures (ESM
receivers to detect and identify advanced radar and comruni cati on nodul ations in the presence of non-Gussi an
i nterference sources. (NRL)
 Continued research in and denopnstrations of nodul ated near-infrared (IR optical retroreflector data
transm ssion and recei pt techniques in field experinents. (NRL)
e Continued independent high-power radar operation using spectrally clean waveforns, CWradar receiver
technol ogy (desi gned 500 MHz X-band Chirp transmitter, X-band canceller, and X-band receiver) and derived
mat henati cal sol utions of nicro-Doppler nodul ati ons when targets have sinple rotation and vibration, and
conducted initial analyses of neasured radar data fromballistic mssile defense (BVD) targets and chaff.
(NRL)
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 Initiated devel opment of technology for inproving reliable systemto survive |Wattacks. (NRL)

e Initiated collection of highest quality oblique hyperspectral inmaging data in the world and are pursuing
anal ysis of this short-wave IR data. (NRL)

 Initiated devel opment of "through-the-sensor"” techniques to obtain environmental information from shipboard
radars. (NRL)

* Initiated the devel opnent of both conventional and unconventional SEI techni ques applicable to the

conmuni cati ons signal nodul ations of interest using mathematical nodels of the signal types and SE

al gorithnms. (NRL)

FY 2005 PI ans:

e Conpl ete devel opment of signal processing techniques for digital Electronic Support Measures (ESM receivers
to detect and identify advanced radar and conmmunicati on nodul ations in the presence of non-Gaussi an

i nterference sources. (NRL)

» Continue to devel op spacecraft to spacecraft data exchange techni ques using nodul ated optica
retroreflectors, and exploit these techniques in the battlespace as well. (NRL)

e Continue devel opment of "through-the-sensor” exploitation techniques to obtain environnmental information
from shi pboard radars, and use of that information in nowcasting. (NRL)

e Continue to evaluate inproved method to automatically account for atnospheric effects on hyperspectral data
and apply anomaly detectors, matched filters, and new algorithnms for hyperspectral target detection. (NRL)

* Continue devel opment of technology for inproving reliable systemto survive |Wattacks. (NRL)

e Continue devel opment of SEI al gorithns for conmunications signals by conducting lab tests and investigating
conbi nati ons of precision classical paranetric neasurenents and SEI techni ques. (NRL)

 Continue construction and characterization of spectrally clean out-phased high-power transmtter using X-
band nonolithic mcrowave integrated circuit (MM C) technol ogy, devel opi ng CWradar receiver technol ogy

i mpl enenting wi deband 500-MHz linear chirp at the X-band transmitter and BMD discrimnation by performng
experiments to study mcro-Doppler signatures fromBMD targets that undergo mcro-notions. (NRL)

e Initiate devel opnment of technology to i nprove voice bionmetrics via the devel opnent of nulti-di mensi onal
adaptive speaker verification technol ogy. (NRL)

e Initiate devel opment of technol ogy for inproved steganography and watermarking. (NRL)

« Initiate the design, fabrication and testing of adaptive radio frequency (RF) el enents for autononous
systens in order to increase the RF performance of snmall stationary autononous systems. (NRL)

FY 2006 Pl ans:
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e Conpl ete devel opment of new al gorithns for hyperspectral target detection in oblique geonetries. (NRL)

e Conplete efforts on independent hi gh-power radar operation, CWradar receiver technol ogy, and BMD

di scrimnation. (NRL)

 Continue to devel op spacecraft to spacecraft data exchange techni ques using nodul ated optica
retroreflectors, and exploit these techniques in the battlespace as well. (NRL)

e Continue devel opment of "through-the-sensor” exploitation techniques to obtain environnmental information
from shi pboard radars, and use of that information in nowcasting. (NRL)

 Continue the design, fabrication and testing of the phased array RF el ements for autononous systems in order
to increase the RF performance of small stationary autonompus systens and incorporate design in an unmanned
system (NRL)

e Continue devel opnment of SEI al gorithns for communications signals by conducting Tri-Service field tests of
the nost effective conmbi nation of techniques. (NRL)

» Continue the inplenentation of a real-time anti-ship nmissile (ASM state assessment capability agai nst
nodern treats by enbedding algorithms in a real-tinme processor. (NRL)

* Continue devel opment of technology to inprove voice bionmetrics via the devel opnent of nulti-di nmensi onal
adaptive speaker verification technol ogy. (NRL)

e Continue devel opnment of technology for inproved steganography and waternmar ki ng. (NRL)

* Continue devel opment of technology for inproving reliable systemto survive |Wattacks. (NRL)

FY 2007 Pl ans:

e Conpl ete conmunications SEI by transitioning best approaches into operational Navy el ectronic support and
el ectronic attack systems. (NRL)

» Conplete the inplenentation of a real-time anti-ship nmissile (ASM state assessment capability agai nst
nodern threats by conducting an enpirical performance eval uati on and anal yze system i nplications. (NRL)

e Conplete the design, fabrication and testing of the phased array RF el enents for autononous systens with the
fabrication of a prototype unmanned system (NRL)

* Conpl ete devel opment of technology to inprove voice bionmetrics via the devel opnent of nulti-di mensi onal
adaptive speaker verification technol ogy. (NRL)

« Continue to devel op spacecraft to spacecraft data exchange techni ques using nodul ated optica
retroreflectors, denponstrate skill in using these techniques for covert, reliable battlespace comruni cations.
(NRL)

* Continue devel opment of additional "through-the-sensor” exploitation techniques to obtain environmental
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i nformati on from shi pboard sensors. (NRL)

e Continue devel opment of technol ogy for inproved steagongraphy and waternmar ki ng. (NRL)

e Continue devel opment of technology for inproving reliable systemto survive IWattacks. (NRL)
 Conduct testing of the integrated adaptive, unmanned vehicl e phased array design. (NRL)

FY 2004 FY 2005 FY 2006 FY 2007

TACTI CAL SPACE EXPLO TATI ON 0 0 15,014 15, 106

The Tactical Space Exploitation initiative explores the application of new technol ogies on snmall, |ight-weight
and | owcost satellites to enhance naval warfighting capabilities taking advantage of the gl obal access,
revisit and connectivity provided by orbital platforns. Initial efforts will be ained at devel opi ng

i ntegrated signals electronics packages to test new concepts for gl obal ship tracking and two-way data
exfiltration using next-generation Internet Protocol (IP) technology froman array of sea-based and | and-based
sensors. Advanced nultispectral/hyperspectral electro-optical sensors will be devel oped to denonstrate new
war fighting constructs. This programis funded for the first tinme in FY 2006.

FY 2006 Pl ans:

 Develop integration plans, algorithnms and satellite concept of operations to denmponstrate the integrated
signal s payl oad as a secondary payload on an FY 2007 snall satellite I aunch

e Initiate devel opment of small multifunctional integrated signals electronics systems for ship tracking from
space and two-way data exfiltration fromdistributed gl obal sensors.

» Initiate devel opment of a satellite-borne electro-optical sensor systemfor FY 2008 | aunch on a snall
satellite to test new techniques for surveillance of environments and targets of naval interest for anti-
subnarine warfare and mine warfare.

FY 2007 Pl ans:

» Continue to develop integration plans, algorithnms and satellite concept of operations to denobnstrate the
i ntegrated signals payload as a secondary payl oad on an FY 2007 snall satellite |aunch
e Continue devel opment of small multifunctional integrated signals electronics systenms for ship tracking from
space and two-way data exfiltration fromdistributed gl obal sensors.
» Continue devel opment of a satellite-borne electro-optical sensor systemfor FY 2008 | aunch on a snall
satellite to test new techniques for surveillance of environments and targets of naval interest for anti-
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submari ne warfare and m ne warfare

CONGRESSI ONAL  PLUS- UPS:

FY 2004 FY 2005
Al REP, FORMERLY UESA 10, 344 11, 490

This effort conpleted and installed the Radar Test Bed at Pacific Mssile Range Facility (PMRF) for conducting
denonstrati ons and experinentations at the site. This effort will develop the track adaptive processor, an

| FF capability for circular arrays and a data collection capability and nodify the radar for w deband
capability.

FY 2004 FY 2005
COMVON SENSOR MODULE  ( COSM 1,735 1,784

Supported the devel opnent of snmall comon sensor nodul es for ground forces. These sensors were networked to
provide total situational awareness for the ground forces and extended the integrated picture to the rest of
the forces. Prototype nodul es were devel oped and limted denmonstrations conducted. Plans are to upgrade
capabilities to provide for vehicle classification based on el ectro-nmagnetic em ssions. Develop algorithms
for classification and verify in field testing.

FY 2004 FY 2005
EXPEDI TI ONARY STRI KE GROUP NETWORK (3RD FLEET) 4,089 0

The effort included installation, operator/maintenance training, and sustainment of a Tactical Conponent
Network (TCN) on a selected Expeditionary Strike G oup (ESG. ESG funds provided the basic equi pment suite,
software operating |licenses, and technical representative support for the duration of the installation. TCN
installation conducted under “tenporary alteration” parameters to explore new expeditionary network
configurations and collect nmetrics on network performance.

FY 2004 FY 2005
MeC2 1,925 5, 943
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This effort devel oped the operational construct and high-level systemdesign to support Marine Corps Forces
Paci fic needed for an early-entry nission package for the purposes of: urban operations; halted conbat
operations; ship-to-shore transition; shore-to-ship transition; nedevac assistance; humanitarian assistance;
hal ted vi deo tel econference; host nation support; and non-governmental organizations comunications. This

effort will develop an early entry command, control, and conmuni cations payl oad, with associ ated technol ogi es,
suitable for future insertion into the Marine Corps' to-be-selected internally transportable (in the M-22)
vehicle. It will provide on-the-nove, over-the-horizon connectivity with linted terrestrial comrunications

and command and control capabilities for the local on-site commander.

FY 2004 FY 2005
NAI F 4,812 5,943

The Network Applications Integration Facility (NAIF) served as a global hub to support Tactical Conponent

Net wor k (TCN) operations, application devel opment and integration, and expansion of TCN instantiation with the
Fleet. The NAIF supported conponent and protocol standardization, global distribution of data, engagenent
coordi nation, and test and integration across |and, sea, and air platforns. It was manned to accommpdate the
operating paraneters dictated by Fleet needs, and organized to refl ect exercise and/or operationa
contingencies. Contracts for support operations and sustai nment enphasi zed Hawaiian small businesses to the
maxi mum extent practical. Plans are to nodify capabilities to integrate into the Navy's advanced digita
networ ki ng system Use the NAIF as an exercise center for upcom ng Third and Seventh Fl eet denonstrations.
Conti nue Hawaiian tech base devel opnent thorough participation of Hawaiian technology firms in Navy program

i nterface devel opment for use in the Tactical Component NetworKk.

FY 2004 FY 2005

NATI ONAL CENTER FOR ADVANCED SECURE SYSTEMS RESEARCH 7,206 7, 953
( NCASSR)

Devel oped and denmonstrated informati on assurance research efforts in nmonitoring, containing and preventing
hostil e attacks, denial of service and nalicious nobile code. Funding addresses continuing advancenents in
conprehensive vulnerability analysis and the devel opment of tanper-resistant hardware and software.

| FY 2004 | FY 2005
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FY 2004

FY 2005

NAVAL AUTOVATI ON AND | NFORMATI ON MANAGEMENT TECHNOLOGY

961

0

Devel oped a formal framework for

DATE: Feb 2005

PROGRAM ELEMENT TI TLE: COMMON PI CTURE APPLI ED RESEARCH

navi gati on and coordi nati on of nultiple heterogeneous sensor assets operating

inreal-tine; derived a solid foundation for distributed sensing and sensor fusion where information from

i ndi vi dua

needed to control the robot team
wi th platformindependent components supporting overal

robots was fused and presented to human operators,
performance and usability while reducing cognitive demands of the interface,
It supported the design of a nodul ar
system functionality.

r at her

t han raw data
which led to fewer
hardware and software architecture

FY 2004

FY 2005

SEADEEP

0

2,476

Funds support technol ogies to denponstrate a two-way sensor data link for
conmuni cati ons between airborne platforns and submerged subnari nes.
beamin a snal

i ntercept,

use of a steerable Mcro-electro Machine Systemto steer a |aser

hi gh data rate,

FY 2004

FY 2005

TESTI NG, EVALUATI ON AND DEMONSTRATI ON OF WEBSTER

0

1, 485

Webst er,
uncertainty in data. It
Wde Wb (WAY) to produce a high-Ileve

web-based i nformation fusion systemfor counter-terrorismoperations (CTO,
uses data fromnultiple existing INTEL and open source systens (especially the Wrld
i nfornati on systemthat specifically quantifies data certainty and

Denonstrated i nproved
operators

| ow probability of
The plan is to denonstrate the
unmanned vehicl e.

explicitly accounts for

source reliability. Wbster nodels each step of the nornal intelligence anal ytical process (collect, fuse,
anal yze, report, and dissenminate) and attenpts to estimate uncertainty that arises along the way. Plans are
to accel erate devel opment and testing of Webster to support operational needs.

FY 2004 | FY 2005
THEATER UNDERSEA WARFARE | NI Tl ATI VE 5,744 7,528

This effort denpbnstrated the ability of various platforms to connect with and use the integrated undersea

picture via Wb Centric ASW as well

as integrating additiona
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Under Sea Warfare (TUSW Programtools with the addition of operations rehearsal sinulations, enhancenents to
the Asset Allocation Tool (AAT), evaluation of TUSWtools in Undersea Warfare exercises and the study of
conposabl e FORCENet integration, automated extraction of asset status and Commercial Joint Mapping Tool Kit
(CIMIK) cartography benefits.

FY 2004 FY 2005
VEB- BASED TECHNCOLOGY | NSERTI ON 1, 226 990

This effort took emergi ng web based solutions and applied themto an area such as tine critical targeting and
expedi tionary warfare applications, and determ ned the effectiveness of using enterprise solutions to achieve
a prescribed outcome. By use of the web based automated infornati on managenent tools, this effort

i ncorporated critical Command and Control (C2) |egacy systems into the web environnent. Experinents were
conducted to determi ne efficiency and effectiveness of the architectures, both froma technical evaluation and
Fl eet Operator input. Plans are to upgrade capabilities to automate discovery and access functions to | ower
operator workload. Test to determine suitability of new tools.

C. OTHER PROGRAM FUNDI NG SUMVARY:
NAVY RELATED RDT&E:

PE 0601153N (Def ense Research Sci ences)

PE 0602123N (Force Protection Applied Research)

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

PE 0602271N (RF Systens Applied Research)

PE 0603123N (Force Protection Advanced Technol ogy)

PE 0603235N ( Common Pi cture Advanced Technol ogy)

PE 0603271N (RF Systens Advanced Technol ogy)

PE 0603609N ( Conventional Munitions)

PE 0603658N ( Cooperative Engagenent)

PE 0603640M (USMC Advanced Technol ogy Denonstration) (ATD)

PE 0604307N (Surface Conbatant Conbat System Engi neeri ng)

PE 0604518N (Conbat Information Center Conversion)

PE 0204152N (E-2 Squadrons)

PE 0205601N ( HARM I npr ovenent)

PE 0206313M (Mari ne Corps Comuni cati ons Systemns)
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NON- NAVY RELATED RDT&E:

PE 0602204F ( Aerospace Sensors)
PE 0602702F ( Command Control and Communi cati ons)
PE 0602782A (Conmmand, Control, Conmmuni cations Technol ogy)

D. ACQUI SI TI ON STRATEGY:
Not appli cabl e.
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