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

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603235N
PROGRAM ELEMENT TI TLE: COMVON Pl CTURE ADVANCED TECHNOLOGY

COST: (Dollars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Nunber Act ual Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e
& Title

Total PE 83, 365 73, 056 61, 725 42,739 42,971 47,424 52,282

2919 COVMUNI CATI ONS SECURI TY

78, 153 59, 656 61, 725 42,739 42,971 47,424 52,282
9999 CONGRESSI ONAL PLUS- UPS
5,212 13, 400 0 0 0 0 0

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This Program El ement (PE) addresses the advanced
technol ogy devel opnent, test and evaluation of a dynam c distributed commn picture based on energent

technol ogies that will inprove situational awareness across command echel ons. The promi se of net-centricity
and potential for persistent and pervasive sensing create greater demand for automated fusion of |arge vol unes
of multi-sensor data, techniques to coordinate deploynent of nultiple diverse sensors and tailored

di ssemination of information to support. The focus for this PEis to refine technologies that exploit

i nformati on and networki ng technol ogy to ensure mission success in unpredictable warfighting environnents,
such as the d obal War on Terrorism urban operations, and asynmetric warfare. To ensure Maritinme Donmain

Awar eness, we nust be able to collect, fuse, and dissemni nate enornous quantities of data drawn from US j oi nt
forces and governnment agencies, international coalition partners and forces, and conmmercial entities. To
further network centric capability, this project denmpnstrates technol ogi es that support seam ess infornmation
servi ces afl oat and ashore; coll aborative deci sion-maki ng anong geographically di spersed warfighters; a
common, consistent view of the battl espace geared to user requirenents; systeminteroperability with coalition
forces; real-tine informati on access with quality of service guarantees; and infornmation assurance.
Technol ogi es of interest provide access to, and automated processing of, information necessary to nake
decisions that |l ead to rapid, accurate decision-nmeking that lead to decisive, precise, and desired engagenent
outcones. The payoff is access to tailored information in near real tinme with corresponding increases in
speed of command, inproved deci sion-meking, and reduction in manpower. The Common Picture Program supports
FORCEnet, Sea Shield and Sea Strike pillars. This programelenment contains investnents in the foll ow ng
FORCEnet, Sea Strike and Sea Shield enabling capabilities: Secure Collaboration; Advanced Comrunication for
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FORCEnet; G G Conpliant Networking; Dynam c Target Engagenent and Enhanced Sensor Capability; Next Generation
Command, Control and Decision Support Services; COCOMto Marine Conbat |ID;, Conmbat ID Information Managenent of
Coordi nated El ectronic Surveillance; Combat IDin the Maritime Domain to Reveal Contact Intent; Hostile

Aut omat ed Control of Large Sensor Networks; and Hostile Fire Detection and Response Spiral 1.

In the context of the Naval Transformation Roadmap construct, this investnent will achieve capabilities
requi red by FORCEnet, “Persistent Intelligence, Surveillance, and Reconnai ssance,” “Tine Sensitive Strike,”
“Sea Based I nformation Operations,” “Sea Strike” Ship-to-Objective Maneuver, and “Sea Shield” Theater Air and

M ssi |l e Def ense.

Due to the nunber of efforts in this PE, the prograns described herein are representative of the work included
in this PE.
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B. PROGRAM CHANGE SUMVARY:

FY 2005 FY 2006 FY 2007
FY 2006 President's Budget Subm ssion 83, 062 60, 589 53,471
Congr essi onal Action 1, 000 13, 400 0
Congressional Undistributed Reducti ons/Resci ssions -64 -933 0
Executi on Adjustnments 981 0 0
FY 2005 SBIR -1,615 0 0
Program Adj ust ment s 1 0 0
Program Real i gnnment 0 0 8,196
Rat e Adj ustments 0 0 58
FY 2007 President's Budget Submi ssion 83, 365 73, 056 61, 725

PROGRAM CHANGE SUMVARY EXPLANATI ON:
Techni cal : Not applicable.

Schedul e: Not applicable.

C. OTHER PROGRAM FUNDI NG SUMVARY:
Not appli cabl e.

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.

E. PERFORMANCE METRI CS

Performance netrics are discussed within the project (R2a).
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COST: (Dollars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Nurber Act ual Estimate Estimate Estinate Estimate Estimate Estinate
& Title
2919 COWMUNI CATI ONS SECURI TY

78, 153 59, 656 61, 725 42,739 42,971 47, 424 52,282

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This Program El enent (PE) addresses the advanced

t echnol ogy devel opnent, test and evaluation of a dynamic distributed common picture based on energent

technol ogies that will inprove situational awareness across conmand echel ons. The prom se of net-centricity
and potential for persistent and pervasive sensing create greater demand for automated fusion of |arge vol unes
of nulti-sensor data, techniques to coordinate deploynent of multiple diverse sensors and tail ored

di ssem nation of information to support. The focus for this PEis to refine technologies that exploit

i nformati on and networking technology to ensure mi ssion success in unpredictable warfighting environnents,
such as the d obal War on Terrorism urban operations, and asynmetric warfare. To ensure Maritine Donmmin

Awar eness, we nust be able to collect, fuse, and disseninate enornous quantities of data drawn from US joi nt
forces and governnent agencies, international coalition partners and forces, and commercial entities. To
further network centric capability, this project denonstrates technol ogi es that support seam ess infornation
servi ces afl oat and ashore; coll aborative deci sion-maki ng anong geographically di spersed warfighters; a
comon, consistent view of the battl espace geared to user requirements; systeminteroperability with coalition
forces; real-time information access with quality of service guarantees; and information assurance.
Technol ogi es of interest provide access to, and automated processing of, information necessary to make
decisions that lead to rapid, accurate decision-making that |ead to decisive, precise, and desired engagenent
outcones. The payoff is access to tailored information in near real tinme with corresponding increases in
speed of command, inproved deci sion-neking, and reduction in manpower. The Common Picture Program supports
FORCEnet, Sea Shield and Sea Strike pillars. This programelenent contains investnents in the foll ow ng
FORCEnet, Sea Strike and Sea Shield enabling capabilities: Secure Coll aboration; Advanced Conmuni cation for
FORCEnet; G G Conpliant Networking; Dynanic Target Engagenent and Enhanced Sensor Capability; Next Generation
Command, Control and Decision Support Services; COCOMto Marine Conbat |ID;, Conbat ID Information Managenent of
Coordi nated El ectronic Surveillance; Conmbat IDin the Maritime Domain to Reveal Contact Intent; Hostile

Aut omat ed Control of Large Sensor Networks; and Hostile Fire Detection and Response Spiral 1

In the context of the Naval Transformati on Roadmap construct, this investnent will achieve capabilities
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requi red by FORCEnet, “Persistent Intelligence, Surveillance, and Reconnai ssance,” “Tinme Sensitive Strike,”
“Sea Based Information Operations,” “Sea Strike” Ship-to-Objective Maneuver, and “Sea Shield” Theater Air and
M ssi | e Def ense.

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

B. ACCOWVPLI SHVENTS/ PLANNED PROGRAM

FY 2005 FY 2006 FY 2007
KNOWLEDGE SUPERI ORI TY AND ASSURANCE ( KSA) 44,662 31, 944 41, 695

This activity is aligned with the FORCEnet pillar and expl ores fundanental technol ogi es that enhance the
Navy's capability to exploit, manage and integrate conpl ex, heterogeneous, nulti-source information for the
next generation comon picture. Science and Technol ogy (S&T) work is being focused on Navy and Marine Corps
Warfighter Capability Gaps identified through analysis of operational and exercise | essons |earned, as well as
canpai gn anal ysis of capabilities required in the 2010-2015 tine frane.

There are several FNC efforts that conpleted in FY 2005 and three efforts transitioning to other PEs in FY
2006. The funding profile fromFY 2006 to FY 2007 reflects the reorgani zati on of Future Naval Capabilities
(FNC) Programinvestnents into Enabling Capabilities (ECs). As a result of this reorganization, the funding
for each EC has been aligned to a Budget Activity 2 and Budget Activity 3 PE as appropriate. Warfighter
Capability Gaps are being addressed by Enabling Capabilities (EC). Each EC delivers capability-1level products
to acquisition in a three to five-year effort, and allocates a sufficient investnment to ensure a capability is
provi ded. ECs addressed include: Secure Coll aboration; Advanced Comuni cation for FORCEnet; G G Conpli ant

Net wor ki ng; Dynami ¢ Target Engagement and Enhanced Sensor Capability; Next Generation Conmand, Control and
Deci si on Support Services; COCOMto Marine Conbat ID; Combat ID Information Managenent of Coordi nated

El ectronic Surveillance; Conmbat IDin the Maritinme Domain to Reveal Contact Intent; and Aut omated Control of
Large Sensor NetworKks.

FY 2005 Acconplishnents:
 Conpleted work on Wreless Quality of Service (QS) Based Routing for FORCEnet and transitioned to Automated
Digital Network System (ADNS) (PMWV 160).
 Conpleted work on K/ Ka/ @ band phased array antennas for submarine, ship, and nobile ground vehicles.
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Transitioned to Program Executive Ofice (PEQ C4l & Space Program Managenent of Warfare (PMAN 770/ Advanced

H gh Data Rate Antenna.

« Conpleted Battle Force Conposite Networking Block Il. Transitioned to Joint Task Force (JTF WARNET) and
Joint Tactical Radio System Joint Program Office (JTRS JPO). Alternated high data rate path for disadvantaged
platfornms for inproved SIPRNET throughout, reliability, and redundancy with autonated and network routing.

« Conpleted Sea Trial Experinentation on capability to access, update, and maintain the Commobn Operational and
Tactical Picture (COTP) through an integrated and interoperable set of software applications.

« Conpleted Sea Trial Experinentation on the Multi-National Virtual Operations Capability (MN\VOC) Battle Force
Emai | H gh Frequency (HF) Local Area Network systemto carry Internet Protocol (IP) data over HF (and ot her

Li ne of Sight Systens) to conplenent satellite comrmunications assets.

e Continued devel opnment of the Airborne Communi cation Package for the FI RESCOUT Unmanned Aerial Vehicle (UAV).
e« Continued effort for Conprehensive, Analytic, Real-Tine Execution in Joint Air Operations (CARTE).

e Continued devel opment of Miulti-National Virtual Operations Network, including Domino One-way Replication
Services (DORS) and Unit Level Milti-level Thin Client Prototype, with transition to PMM160. Significantly
enhances network centric interoperability anpong allies and coalition partners by providing at-sea reliable,
secure, and tinely exchange of rel easable tactical information through use of virtual private networks and
secure web servers Concepts (PMA-263).

e Initiated effort for Reconfigurable Surveillance UAVs for Warfighter Protection. (Mwves to PE 0603114N in
FY 2006) .

e Initiated Joint Coordi nated Real - Ti me Engagenent (JCRE) Advance Concepts Technol ogy Denpnstration (ACTD) to
provi de G obal Information Grid (G G -conpliant core enterprise Services and Community of Interest (CO)
Servi ces which ensured warfighting COs access to information required fromany source for rapid situation
awar eness assessnent .

e Initiated effort for Decision Support for Dynami c Target Engagemnent.

* Initiated Information Assurance effort called Secure Distributed Col |l aboration

» Initiated effort on Integrated Autononmous Network Managenent (I ANM .

e Initiated an U tra-Hi gh Frequency (UHF)/L-Band Phased Array Antenna for Naval aircraft carrier platforns.
(Moves to PE 0603271N in FY 2006).

FY 2006 Pl ans:

e Continue all efforts of FY 2005, |ess those noted as conpl eted above.

e Continue effort on Processing Tactical Signal Intelligence (SIA@NT) (Sly Fox) (follow on to Tactica
Processing and Analysis initiated in PE 0602235N). Automate back-end software that supports the Shipboard
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I nformati on Warfare and Cryptol ogi c System Acquisition Front-end, resulting in 75% reducti on of operator

effort associated with processing intercept reports, and a 50% decrease in operator errors and a 50% reduction
in training hours.

» Conpl ete Airborne Communications Package (ACP). Transition to FI RESCOUT program Program Managenent Warfare
(PMN 760. Extends penetrating surveillance range to an area greater than 80 nautical mles. Transition to
Program Executive O fice (PEO) C41, PMM 160 and NAVAIR 4. 0x, Advanced Devel opnment Program for Airship.

» Conplete effort for Conprehensive, Analytic, Real-Tine Execution in Joint Air Operations (CARTE).

Transition to Program Management (PM Conputer Aided Cost Estimate (CACE) MCSC/JSF. Autonated Squadron-| evel
coordi nated Operations & Maintenance scheduling tools for AV8-Bs (reduce scheduling time fromsix hours to two
m nut es) .

e Conplete transition of Intra Battlegroup Wreless Networking to ADNS (PMW 160).

e Conplete transition of Miulti-National Virtual Operation Network, including Dom no One-way Replication
Services (DORS) and Unit Level Miulti-level Thin Client Prototype, with transition to PMM160. Significantly
enhances network centric interoperability anong allies and coalition partners by providing at-sea reliable,
secure, and tinely exchange of rel easable tactical information through use of virtual private networks and
secure web servers Concepts (PMA-263).

e Initiate and conpl ete Sea Trial Experinmentation of conmand deci si on- maki ng and dynam cal | y managed
connectivity (e.g., Decision Support for Dynam c Target Engagenent; Secure Distributed Coll aboration;

Processi ng Tactical SIG NT, Integrated Autononous Network Managenent (I ANM; as well as repl anni ng and
rehearsal s of operational and tactical forces).

e Initiate Actionable Information from Miltiple Intel Sources in a Gobal Information Grid Enterprise Services
(G GES) Environnent. Automate integration of nulti-INT surveillance & reconnai ssance of red, white, and bl ue
force locations for Conbat ID by providing software integrated into Navy and Mari ne Corps Comrand Control &
Combat Systems. Order of nmagnitude | ess false recognition. Ildentification of significant mlitary entities
consistent with sensor capabilities. Wrk continues under PE 0602235N in FY 2007.

* Initiate effort for Inproved Maritime Common Operational Tactical Picture in a G GES Environnment. Provides
software to performlevel one fusion of intelligence sources and tactical organic sensors to provi de know edge
about battl espace objects including location, track, and Conbat Identification. |nprove planning and resource
managenment of | SR assets allocated to fill ISR coverage gaps, with 100X i nprovenment over current perfornmance.
More effective allocation of assets to elininate redundant coverage, with 100% nore coverage or 50% reduction
in planned sensor asset usage. (Mves to PE 0602235N in FY 2007)

* Initiate design of tools enabling mssion-specific tactical sensor fields for at |east two separate m ssion
areas. (Mves to PE 0602235N in FY 2007)

e Initiate design of tactical distributed data analysis and automated indications and warni ngs for 50% of
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tactical data. (Moves to PE 0602235N in FY 2007)
e Initiate design of automated tactical platformand sensor planning and nmanagenent sufficient for one
operator to control of nmultiple sensors. (Mves to PE 0602235N in FY 2007)

FY 2007 Pl ans:

e Continue all efforts of FY 2006, |ess those noted as conpl eted above.

 Conplete effort on Processing Tactical Signal Intelligence (SIGNT) (Sly Fox).

 Conpl ete devel opnent of Integrated Autononobus Network Managenment. Transition to (ltem Seria
Nunmber s/ Aut omat ed Di gital Network System) | SNS/ ADNS PMAM 160. Enables central nonitoring of as many as 15

di stri buted network managenent systens, tactical shore and ship, in a 1500 nmarea. Network automatically
assesses the environnent and recomends changes to optim ze network performance in real tinme (10s of seconds).
There will be manpower savings, fewer personnel required to nmanage conputers, and communi cati on networks for
bi g- deck shi ps.

 Conpl ete devel opnent of Secure, Distributed Collaboration effort. Transition to the PEO for C41 and Space,
for the PMWV 160 program Conbi ned Enterprise Regional |nformation Exchange System (CENTRI XS) for secure

col | aboration across nmultiple coalition boundaries and security levels in the maritime environment. Enhances
real -time coll aboration anong coalition partners and own forces. |Increase speed of decisions based on

i ntegrated and shared tactical picture. Enforces security policy providing increase in assurance |evel.
Reduces adm nistrative overhead by automating functions.

e Conplete the H gh Altitude Airborne Relay and Router Package to deliver nulti-beamrelay/router in high
altitude capability across UHF/ VHF/ L- and Ku-Bands (previously reported in PE 0603271N)

« Conplete the Innovative Tactical Beyond Line of Sight (BLOS) Communi cations Relay (previously reported in PE
0603236N)

« Conplete Utra H gh Frequency (UHF)/L-Band phased array antennas for carriers (previously PE 0603271N)

* Initiate design of tools enabling mission-specific tactical sensor fields for at |least two separate m ssion
ar eas.

* Initiate smart algorithns for tactical sensors.

FY 2005 FY 2006 FY 2007
USCG VESSEL TRACKI NG 9, 996 4, 459 4,830

Details are of a higher classification.
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FY 2005 FY 2006 FY 2007

MULTI - SOURCE | NTEGRATI ON (MSI) AND COVBAT | DENTI FI CATI ON| 8, 587 8, 796 7,410
(Cl D)

This activity is aligned with the Sea Shield pillar. Milti-Source Integration (MSI), Advanced Sensor Netting
Technol ogy (ASNT), and Conposite Conbat ldentification (CCID) technol ogy address theater air and missile

def ense (TAMD) needs for data fusion, correlation of and reasoning over attributes |eading to target
Identification, and sensor fusion/mnagenent. The goal is to develop algorithns for use by air defense conbat
systenms which will then be able to fuse, filter, and correlate on-board sensor and off-board battl espace
information fromall sources to achi eve one commopn Conbat I|dentification (CID) solution using Theater-w de
information. This activity supports the Sea Shield Enabling Capability for Real Tinme Long Range Air Defense
CID in Support of Early Engagenents and related CID Science & Technol ogy to be worked under FORCEnet.

FY 2005 Acconplishnments:

e Continued devel opment of advanced MSI algorithnms to integrate radio frequency sensors, Identification Friend
or Foe (IFF) data, Cooperative Engagenent Capability (CEC), Joint Tactical Information Distribution System
(JTIDS), and correlate Satellite Communications (SATCOM data to integrated track files in the E-2C/ D airborne
early warning aircraft m ssion conmputer.

e Continued devel opment of CCID algorithnms designed to correlate and fuse real tinme track data with
intelligence, surveillance and reconnai ssance data in Ship Signal Exploitation Equi pnent (SSEE) equi pped
surface ships. Continued evol utionary devel opment of a common reasoning algorithmfor CID capability to
rapidly build high confidence identification of air tracks using all available lIdentification attributes in

t heat er.

* Conpl eted devel opment and denonstration of ASNT nultiple hypothesis correlation algorithnms in a |aboratory
environnent. These al gorithns were designed for integration of electronic warfare support data into CEC and
transm ssion of track ldentification attributes via CEC-1i ke network.

e Conpl eted coordination of MSI, ASNT, and CCI D devel opnent with the Joint Single Integrated Air Picture

(SI AP) Systems Engi neering Organi zation (JSSEO) |Integrated Architecture Behavior Model (IABM for use in joint
service open architecture conbat system applications.

FY 2006 Pl ans:
e Continue all efforts of FY 2005, |ess those noted as conpl eted above.
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FY 2007 Pl ans:

« Continue all efforts of FY 2006.

« Conplete ASNT, CCID, and MslI devel opnment. MSI, ASNT, and CCID wll transition to the E-2C/ D Program
Management O fice (PMA-231), Intelligence, Surveillance, Reconnaissance, and |Information Operations Program
O fice (PMWM180), and Program Executive O fice-Integrated Warfare Systens (PEO | W5).

System

FY 2005 FY 2006 FY 2007
PLATFORM PROTECTI ON/ ELECTRONI C WARFARE SYSTEMS 7,189 7,215 0

This activity is aligned with the Sea Strike pillar and supports the devel opnment of Situational Awareness (SA)
capabilities for small surface, ground-based and airborne platforns. Currently, these platforns have limted
SA capability, which jeopardizes their battlefield effectiveness and conbat survivability. This activity
devel ops the Electronic Warfare Integrated Systemfor Snall Platforms (EWSSP), a conpact snmall platform

el ectronic warfare capability providing radio frequency (RF), electro-optic (EQ, and infrared (IR) sensors
for platfornms such as smaller ships, expeditionary fighting vehicles (EFV), and surveillance aircraft. This
activity integrates successful proof-of-concept hardware and software devel oped under PE 0602235N into systens
suitable for capability denonstration under Naval environments and tactical conditions. Responding to
custoner reprioritization of requirements based upon threat capabilities, the initial focus of the EW SSP
programwi || be toward the devel opnent of an EQ' IR detection, warning, and counterneasures capability with
future capabilities developnent in the RF technology area. This activity includes support to the Sea Strike
Enabl ing Capability for Hostile Fire Detection and Response Spiral 1 (U A OPS EC 1C

The decrease in funding fromFY 2006 to FY 2007 is due to the EW SSP program noving to PE 0603114N in FY 2007.

FY 2005 Acconplishnents:
 Continued the devel opment of advanced technol ogy applications to increase the survivability of the Marine
EFV.
e Continued devel opnent of the EO counterneasures subsystem
e Continued testing prototype flexible masts for EO counternmeasures sensors in parallel with conpatibility
testing with existing and/or planned basic physical and electrical designs and features of the EFV platform
« Continued integration of the EWSSP with the EFV to address issues related to |linited space and power
available in the EFV as well as severe restrictions on nodifications to the vehicle's exterior configuration.
e Initiated assenbly and integration of the Situational Awareness (SA) (2.0-18.0 GHz) and El ectronic Attack
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(EA) subsystens. Focus was on hardware and software integration at the subsystem | evel.

e Initiated incremental testing of the four categories of subsystens as they were assenbled to ensure
techni cal perfornmance requirenents are being net.

* Initiated inplementati on of design configuration nanagenent as part of the transition effort to track
devel opnent and integration progress and identify technology insertion points with a maxi mum over al
limtation of 10 percent of platform cost.

FY 2006 Pl ans:

e Continue all efforts of FY 2005.

e Conplete fabrication and test of EW SSP subsystens. Integrate subsystens into EW SSP prototype systens for
final denmonstration and test.

e Initiate EWSSP IR Threat Warning System (IR TWS) Operational Denobnstration. Show capability of the IR TWs
to detect sinulated nmissiles in a field environnment, including evaluation of response tinme, azimth and

el evation accuracy, and false alarmrate as conpared to the performance goals of 90 deg azinuth x 45 deg

el evation with .5 deg resolution

e Initiate field demp of integrated system on surrogate vehicle (Hi gh Mbility Milti-purpose Weel ed Vehicle
(HVWWW) ), to denonstrate EOQ IR sensor detection and cueing of |aser decoy, the 310 pound Milti-function

El ectro Optical System (MECS) countermneasures, and optical augnentation for situational awareness and target
detection and Identification

FY 2007 Pl ans:
« The EW SSP program noves to PE 0603114N.

FY 2005 FY 2006 FY 2007
GLOBAL POSI TI ONI NG SYSTEM (GPS) & NAVI GATI ON TECHNOLOGY 4, 803 4, 459 4, 850

This activity enhances d obal Positioning Systemanti-jam (GPS AJ) capabilities and devel ops ot her
technol ogies to provide alternative navigation nethods. |In the GPS AJ area, Space-Ti ne Adaptive Processing
(STAP) is being pursued to renpbve the operational risks associated with eneny jamm ng of GPS functions. Al so,
the next generation GPS receiver will be programmed with M code; therefore, both the next generati on M code
and the existing C/Y-codes nust be used at the sane tine frame. O fice of Naval Research initiated a
transitional receiver which will acconmopdate both the C/ Y- and Mcodes. The alternative navigation nethods
i nvestigated include GPS receivers with a tightly coupled Inertial Navigation System (INS); organic Link-16
rel ative navigation; gravity gradi oneter devel opnent, used in a terrain-follow ng concept; and an el ectro-
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optic accel eroneter developed as an i nproved element in INS. This activity also devel ops the atom c clock for
inclusion in Naval Systems. The atomc clock efforts include small, |ow cost Rubidium (Rb), and Coherent
Popul ati on Trapping (CPT) atomi c clock devel opnent. These areas will provide alternatives to GPS navigation
and alternatives to the availability of precise GPS-provided tinme transfer

FY 2005 Acconplishnents:

* Continued the devel opnent and sinulation of GPS M code and C/ Y-code input to refine specifications for

mul ti-code Applications Specific Integrated Circuit (ASIC) devel opnent.

* Continued the devel opment of a small, |ightweight Mcro-Electro-Mechanical Systens (MEMS) accel eroneter for
navi gati on systens; fabricated an El ectro-optic Accel eroneter.

e Continued the devel opnent of algorithns for distributed tine scaling other supporting scaling; devel oped
architectures necessary to establish a Navy G obal Coordinated Tinme Scale; tested the algorithns via both
simul ati on and using actual clock data provided by the U S. Naval Observatory (USNO).

e Continued the devel opnment of a 10cc Rubi di um (Rb) Coherent Popul ati on Trapping (CPT) atom c clock for
tactical applications.

« Conpleted the integration of the Frequency Hopping (FH) Mcode correlator, data recorder, and Field
Programmabl e Gate Array (FPGA) GPS software receiver card. Also, conducted fast M code acquisition tests.

* Conpleted the devel opnent of the Adaptive Bathynetric Estimator (ABE).

e Initiated the devel opnent of an Optical Ring Gyroscope Chip. Fabricated dual-arm 2 cmdianmeter optica
ring resonator in neodym um doped substrates, and incorporated an el ectro-optics phase nodulator into the
ring.

e Initiated the denonstration project of nonlinearity-constrained adaptive beam form ng for defeati ng BPSK
jamers. Developed an algorithmto nitigate the | oss of Signal-to-Noise Ratio (SNR) through a conbination of
adaptive space-time-frequency signal processing techniques.

FY 2006 Pl ans:

e Continue all efforts of FY 2005, |ess those noted as conpl eted above.

e Conplete the devel opnent of a 10cc Rb Coherent Popul ation Trapping (CPT) atomic clock for tactica
applications.

e« Conplete the fabrication of an ASIC chip for GPS M and C/ Y-code and test with GPS Il and GPS Il signals.

« Initiate the devel opnent of two gravity gradient devices. The first is an Cctadecahedral Gravity
Gradionmeter in which the full-Gavity Gradi ent sensor is determined to separate transl ati onal and rotational
effects fromgravity effects. The second is a Ri bbon Sensor Gravity G adi oneter whose vibrational nodes in a
gravitational field can be related to the gravity gradi ent tensor elenents.
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e Initiate the devel opnent of magnetic map requi renents for Magnetic Passive Navigation (MPN). Define top-
| evel MPN perfornmance requirenments, establish MPN reset algorithm devel op system hardware requirenents,

i nvestigate existing nagnetic maps and nodels, devel op map and nodeling requirenments, determ ne risk areas,
eval uate performance projections, and prepare a final report.

FY 2007 Pl ans:

e Continue all efforts of FY 2006, |ess those noted as conpl eted above.

e Initiate the 5-cc accel eroneter with the Enmbedded GPS Inertial (EG) Systemfor aircraft avionics
applications. Initiate the 5-cc acceleroneter with the Enbedded GPS Inertial (EG) Systemfor aircraft
avi oni cs applications.

e Initiate the Integrated Optically Transduced Gyro Assenbly (I OTA) project.

Initiate the Enhanced AJ GPS Receiver Technol ogy (EAGRT) project.

Initiate the Advanced Anti-Spoofing Detection and Isolation for GPS Acquisition project.

Initiate the Scal eable Integrated Mcro Optical Gyroscope (SIMOXG project.

Initiate the Navigation Grade M crofabricated Integrated Optical Gyro (M OG project.

* Initiate the Navigation G ade Sub-Harnmonic Lateral Mdde Gyro (GSLMG) project.

FY 2005 FY 2006 FY 2007
| NFORMATI ON SECURI TY RESEARCH 1,916 1,783 1, 940

The goal of this activity is to protect the Navy and Joint information infrastructure fromhostile
exploitation and attack. This requires situational awareness of network assets and operations. This activity
focuses, in part, on integrating successful proof-of-concept research prototypes devel oped under PE 0602235N
The goal is to develop tools, techniques and nethodol ogies in order to: inmprove network resistance to denia

of service attacks; inprove indications and warni ngs of suspect activities; conduct traffic analysis; nonitor
and assess network status and health; identify new capabilities to analyze and network vul nerabilities and
attacks; nmeasure the effectiveness of Information Assurance (I A) protective measures; and inprove the quality
and level of certification of |IA software.

FY 2005 Acconplishnents:
e Continued the devel opnent and denonstration of correlated statistical analysis of pro-active nonitoring of
i ntrusive network behaviors, specifically addressing network m suse at the | owest/sl owest event |evel (e.g.
| ow bandwi dt h, high tinmeline events).
* Conpl eted devel opnent, denonstration, and conmmon criteria evaluation of the Naval Research Laboratory (NRL)
Rl Line Item 18
Page 13 of 19

UNCLASSI FI ED



UNCLASSI FI ED

FY 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2006
Exhi bit R-2a

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603235N PROGRAM ELEMENT TI TLE: COMVON PI CTURE ADVANCED TECHNOLOGY
PROJECT NUMBER: 2919 PROJECT TI TLE: COMMUNI CATI ONS SECURI TY

Network Punp for its ability to transfer data securely fromhigh to |l ower levels of classification across

di ssimlar networks while providing strong authentication and secure administration capabilities.

* Initiated devel opment of a secure, survivable, and dynanmic service-oriented enterprise architecture to
support mlitary mssions, addressing grid conputing, peer-to-peer conputing, and the adaptation of security
and survivability features to those technologies for mlitary use.

FY 2006 Pl ans:

e Continue all efforts of FY 2005, |ess those noted as conpl eted above.

* Conpl ete the devel opnment and denonstrate correlated statistical analysis of pro-active nmonitoring of

i ntrusive network behaviors, specifically addressing network m suse at the | owest/sl owest event |evel (e.qg.

| ow bandwi dth, high tineline events).

e Initiate devel opnent of the security managenent tool that provides a common picture of the networked
environnent with respect to information assurance and security, with enphasis on visualization capabilities to
support active conputer network defense.

« Initiate devel opnent of a tool for the devel opnment of agents that integrates unified nodeling | anguage (UMW)
and that provides a verifiable agent programr ng | anguage, an inter-agent conmuni cati on protocol, security
agents for enforcing run-time properties, and property checkers.

FY 2007 Pl ans:

e Continue all efforts of FY 2006, |ess those noted as conpl eted above.

 Conplete the devel opnent of and denpnstrate a secure, survivable, and dynanmic service-oriented enterprise
architecture to support military mssions, addressing grid conmputing, peer-to-peer conputing, and the
adaptation of security and survivability features to those technologies for nmlitary use.

« Initiate devel opnent of integrated capabilities that support battle danage assessnent and infrastructure and
asset protection based on information provided by the comon picture of the networked environnent with respect
to informati on assurance and security.

FY 2005 FY 2006 FY 2007
MARI NE MAMVALS 1, 000 1, 000 1, 000

This initiative provides data and technol ogy for making infornmed decisions regarding the interaction of nava
activities with protected narine life and habitats to enable platformoperation and force projection, and
maxi m ze use of Navy training ranges within environnental constraints. Ensure Navy conpliance with nationa
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envi ronnental | aws, Executive Order 12114, and SECNAVI NST 5090.1.b while still maintaining full operationa

and training exercise capabilities.

FY 2005 Acconplishnents:

e Continued tenporary threshold shift (TTS) data collection to deternmine tinme, energy trade-off and recovery
rates for long duration sound exposures and nultiple pings typical of Navy operations and training.
 Expanded Marine Mamral Monitoring (M3R) frequency bandwi dth for tracki ng beaked whal es. Devel op
classification software for identification of marine mammal species and popul ations. Continued Atlantic
Under sea Test Eval uation Center (AUTEC) on-site analysis and Pacific Mssile Range Facility (PVMRF) data
collection with visual surveys. Initiated Technol ogy Readi ness Level (TRL) assessnent and transition plan

FY 2006 Pl ans:

 Continue all efforts of FY 2005.

 Develop an Acoustic Safety Criteria Mddel for multiple sonar pings on dol phins and toothed whal es.

* Conplete TTS data collection for dol phins.

« Conplete M3R TRL and transition plan; develop technology transition agreenment (TTA) with CNO N45. Test MR
classification software for identification of species/popul ations and conplete MBR Technol ogy devel opnent at
AUTEC.

e Initiate TTS data collection to devel op cunul ati ve sound exposure nodel for seals and sea |ions.

FY 2007 Pl ans:

e Continue all efforts of FY 2006 | ess those noted as conpl eted above.

« Conplete TTS Acoustic Safety Criteria Mddel for nultiple sonar pings on toothed whal es.

e Initiate transition plan for denonstration and eval uation of M3R technol ogy at other Navy ranges.

e Initiate sound exposure study at AUTEC to devel op effective MBR mitigation nmethodol ogy for Navy ranges.

e Initiate transition from behavioral to el ectrophysiol ogi cal nmeasurements of hearing/ TTS in mari ne mammual s.

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

PE 0601153N (Def ense Research Sci ences)

PE 0602114N (Power Projection Applied Research)

PE 0602123N (Force Protection Applied Research)

PE 0602131M (Marine Corps Landi ng Force Technol ogy)
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PE 0602235N (Common Picture Applied Research)

PE 0602236N (Warfi ghter Sustai nment Applied Research)

PE 0602271N (RF Systens Applied Research)

PE 0603114N (Power Projection Advanced Technol ogy)

PE 0603123N (Force Protecti on Advanced Technol ogy)

PE 0603236N (Warfi ghter Sustai nment Advanced Technol ogy)
PE 0603271N (RF Systens Advanced Technol ogy)

PE 0603609N ( Conventional Minitions)

PE 0603640M (USMC Advanced Technol ogy Denpnstrati ons)

PE 0603658N (Cooperative Engagenent)

PE 0603727N (Joi nt Experinmentation)

PE 0604307N (Surface Conbatant Conbat System Engi neering)
PE 0604518N (Conbat | nformati on Center Conversion)

PE 0204152N (E-2 Squadrons)

PE 0205601N ( HARM | npr ovenent)

PE 0206313M (Mari ne Corps Comruni cati ons Systens)

PE 0303140N (Informati on Systens Security Program

PE 0308601N (Mbdeling and Sinmulation and Support)

NON- NAVY RELATED RDT&E:
PE 0603750D8Z (Advanced Concept Technol ogy Denpnstrati ons)

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.
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PRQIECT NUMBER: 9999 PRQIECT TI TLE: Congressional Pl us-Ups

CONGRESSI ONAL PLUS- UPS:

FY 2005

FY 2006

AUTONOMOUS SERVI CE AGGREGATI ON FOR THE EXPEDI TI ONARY WARFARE
TESTBED

0

1, 000

This effort supports research into the autononous service aggregation for

the expeditionary warfare testbed.

FY 2005 FY 2006

Cl P ADVI SOR FOR GLOBAL MARI TI ME AWARENESS 0 1, 000

This effort supports Critical Infrastructure Protection (CIP) advisor for global nmaritime awareness research
FY 2005 FY 2006

CONSOLI DATED UNDERSEA SI TUATI ONAL AWARENESS SYSTEM ( CUSAS) 3,278 2,900

FY 2005 - This effort continued devel opment of the openly-architected agent-based decision support software
for the Undersea Warfare Decision Support System and the Aircraft Carrier Tactical Support Center. The

del i verabl e was an agent-based software nodul e for the Anti-Submarine Warfare Conbat, Command, and Contro
System

FY 2006 - This effort supports CUSAS research

FY 2005 FY 2006
DYNAM C BROKERI NG I N THE EXPEDI TI ONARY WARFARE TESTBED 964 0

This effort devel oped dynani c brokering capabilities in the expeditionary warfare tested for refining the
di scovery process of the service-based architecture to support faster performance, better communications
t hroughout usage, and the underpinnings of nulti-level security to support user requirenents. The open
servi ce-based Expeditionary Warfare Testbed architecture supported the inclusion of new web services.

Scal ability and usability dictated m nim zi ng redundancy while nmaintaining quality of service.
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DATE: Feb 2006

FY 2005 FY 2006
| MPROVED SHI PBOARD COVBAT | NFORMATI ON 0 2,000
This effort supports inproved shipboard conbat information research

FY 2005 FY 2006
| NTERNET PROTOCOL VERSI ON 6 970 1, 000

FY 2005: This effort devel oped the Internet Protocol Version 6 (IPv6) testbed consisting of servers,

clients

and infrastructure, including external site partners. The project devel oped renote facilities required to

nodel , sinulate and test IPv6 in stressed nobile RF environnents. Draft
Hoc Network (MANET), Load Bal anci ng and Aut o- Configuration of network participations were tested and
eval uated. Current status shows that inplenentation of these concepts with IPv6 protocols wll

circuit connectivity, versatility and robustness over current practices.

FY 2006 - This effort supports internet protocol version 6 research.

FY 2005 FY 2006
MARI TI ME DOVAI N | DENTI FI CATI ON SYSTEM 0 1, 000
This effort supports maritinme domain identification systemresearch

FY 2005 FY 2006
M ST AFFORDABLE HI GH RESOLUTI ON PHASED ARRAY RADAR 0 3, 000
This effort supports M ST affordable high resolution phased array radar research
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FY 2005 FY 2006
SHI PBOARD AUTOVATED RECONSTRUCTI ON CAPABI LI TY 0 1, 500

This effort supports shipboard autonmated reconstruction capability research
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