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(U COST: (Dollars in Thousands)

PROQIECT FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
NUMBER & ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWLETE PROGRAM
TI TLE
41 SR
71,139 91, 166 79, 905 81, 094 82, 000 81, 293 79,921 CONT CONT

A (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This Program El enent (PE) supports future command, control
conmuni cati ons, computers and intelligence, surveillance & reconnai ssance (C4l SR) systens for surface, subsurface, air and
space platfornms and ashore for Naval Warfare. C4lSR technol ogy focuses on the delivery of critical, time sensitive,
tactical information to decision makers for fusion and managenent of information between the warrior, command centers, and
Nat i onal Command Authorities. Technol ogy devel opnents include network Centric architecture and infornmation
infrastructure, intelligent information exploitation and retrieval, consistent tactical picture devel opment, coll aboration
environnents, and interactive decision support including continuous pl an-execute cycles, and navigation. Funding for
Conmput er Technol ogy previously contained within PE 0602234N has been realigned and is now presented in the Conmand Support
thrust of this programelenment. Wile this transfer takes place in FY 01, the fundi ng acconplishnents and plans for the
Conmput er Technol ogy Programin PE 0602234N for FY 99 and FY 00 are shown here for the sake of programclarity and
continuity. The nmajor goal is to provide the Navy with the capacity to interconnect governnment and comerci al

t el econmuni cati on assets, worldw de, that are efficient and responsive to regional theater challenges and the Nationa
interest. Surface/ Aerospace/lntelligence, Surveillance and Reconnai ssance (I SR) technol ogy enphasi zes advanced sensor and
processi ng systens for theater wide air and surface surveillance, battle group surveillance, real-tinme reconnai ssance and
ship self-defense. Major technol ogy goals include increased | ong-range target detection and discrimnation, precision
track, and positive target identification in conplex counternmeasure and adverse environnental conditions. Navigation and
timng are key to the Departnment of Defense (DoD) capability to conduct precision engagenent, dom nant naneuver and

i nformati on dom nance. Navigation is a critical aspect of nost naval m ssions, including precision targeting, anphibious
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assault and m necl earing. Current dependence on the G obal Positioning System (GPS) |eaves the United States (U S.)

vul nerable to eneny efforts to make GPS unavail abl e through el ectronic warfare nmeans (i.e., janm ng). Navigation

t echnol ogy enphasi zes devel opnent of counter-counterneasures for GPS and of GPS alternative navigation such as inertial
technol ogy with greater precision. C41SR technologies directly support the Joint Warfighter M ssion Areas and Areas of
Precision Force (Strike Warfare) including Littoral Warfare, Conmbat ldentification (1D), Joint Theater M ssile Defense

and Information Superiority. Specifically: Precision Force efforts address technology issues in real-tinme targeting,

| ong range target detection, track and engage and Battl e Damage Assessnent (BDA). Progranms include m ssion planning, en-
rout e Command, Control, Conmunications and Conputers (C4), precision targeting, precision navigation, multisensor fusion
and tenporal and spectral discrimnation algorithnms. Precision Force in the Littorals addresses issues in air and surface
battl e- space and devel ops technol ogy for ship self-defense, cooperative engagenent and power projection systens including
shi p-based and of f-ship radar and electro-optic/infrared (EQ I R) sensors, connectivity and robust, enduring conmuni cations

and navigation. ISR technology efforts address issues of precise target |location and real-tine targeting, counter-jamm ng
and deception. Programincludes nulti-platformradar and IR sensors for detection, identification, tracking, BDA and
timely distribution of surveillance information to all |levels of command. Command and Control (C2) efforts address

Net wor ked Operations supported by distributed coll aborative battle nanagenent. Navi gation technol ogy efforts address

Di gi tal - Signal -Processor (DSP) based GPS antennas with adaptive beanform ng/null steering and integration of navigation
and comuni cations systens (e.g., GPS and Joint Tactical Information Distribution Systens (JTIDS)). GPS alternative
technol ogies to inprove inertial navigation capabilities include Fiber Optic Gyroscopes (FOGs), M cro-El ectro-Mchanica
(MEMs) accel eroneters, and miniaturized clocks for precision time information. Qperational focus areas are littora
warfare, strike and operations other than war (OOTW e.g. hunmanitarian assistance. This PE enphasizes C41 SR technol ogy to
provi de Naval Warfighters with seam ess, tinely situational awareness of the total battle-space and indications and
war ni ng of threat operations and intentions.

(U These efforts support the Joint Warfare Strategy "Forward... Fromthe Sea". Prograns are jointly planned in the Defense
Technol ogy Area Pl anning Process within the Departnent of Defense.
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(U Due to the sheer volune of work included in this PE, the prograns described in the Acconplishnments and Pl ans sections
are only representative selections of the work included in this PE and are not an exhaustive presentation

(U The Navy Science and Technol ogy (S&T) programincludes projects that focus on or have attributes that enhance the
affordability of warfighting systens.

(U JUSTI FI CATI ON FOR BUDGET ACTIMITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances wi th possible applications towards solution of specific Naval problens short of a mgjor
devel opnent effort.

(U PROGRAM ACCOVPLI SHVENTS AND PLANS

1. (U FY 1999 ACCOVPLI SHVENTS:

(U RADAR TECHNOLOGY: The Radar Technol ogy program i nvest ment addresses Navy surveillance needs and exploits radar sensor
technol ogy opportunities. Enphasis is on major platfornms such as ships and aircraft and cross cutting technol ogi es that apply
across platforns. Major drivers include affordability and sensor perfornmance in conplex target, electronic countermnmeasures
(ECM and adverse environnental conditions including operations in the littorals.

- (U Conpleted nulti-band, flexible waveform shipboard radar sensor test at Wallops Island for performance and operationa
utility assessnments against representative targets in varying environmental clutter and sea state conditions. Report to be
del i vered

- (U Conpleted evaluation of adaptive waveforns for nulti-band shipboard radar to maxi m ze detection and track perfornmance
in conplex target and multi-path conditions and to mnimze system dynam ¢ range and anal og-to-digital converter requirenents.
Addr essed Program Executive O ficer, Theater Air Defense Surface Conbatants (PEO TAD/ SC) and N-86 needs for continuous track
in severe nulti-path and clutter conditions.
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- (U Integrated scale nodel voltage controlled diode array with test bed radar systemto devel op performance versus cost
trade-off nmetrics. Responds to Navy needs for affordable high performance radio frequency (RF) apertures. Joint programwth
Def ense Advanced Research Project Agency (DARPA).

- (U Continued devel opment of MIIlinmeter Wave Hi gh Resol uti on Radar Denonstration Mddel for close in anti-ship cruise
mssile (ASCM tracking. Incorporated H gh Power source devel oped by the El ectronics program under PE 0602234N.

- (U Characterized performance of full scale nodel of the ultra high frequency (UHF) electronically scanned array in static
chanmber testing and at the experinental radar facility at Pacific Mssile Range Facility (PMRF), Kauai, Hawaii. Perfornmance
equal ed or exceeded existing E-2C TRAG-A, and ADS-18 antenna systens. Conducted E-2C integration studies including

el ectromagnetic conmpatibility determ nations. This devel opnent addresses technol ogy needs identified by Chief of Naval
Operations (CNO N88), Program Executive O ficer, Anti-Submarine Warfare (PEO-A) and PMA-231 for multi-target tracking of
theater ballistic and cruise mssiles and for 360 degree continuous ldentification Friend or Foe (IFF) capability.

- (U) Conpleted technol ogy devel opnent of UHF digital receiver and characterized performance in preparation for field testing
at the Mountaintop Radar Facility in Kauai, Hawaii .

- (U Flight tested conceal ed/buried target detection ultra-w deband radar to quantify target detection and inmage qualities
in high false alarmconditions. DARPA and Arny participated in flight test effort.

- (U Integrated test bed nodel of airborne multi-node radar systeminto test aircraft for perfornmance eval uati on agai nst
smal | seaborne craft and noving and stationary ground targets. DARPA, Air Force (AF) (Wight Laboratories) and Joint

Surveill ance Target Attack Radar System (JSTARS) program participated in evaluation

- (U Continued joint programw th AF and DARPA to devel op automatic target recognition algorithms in support of Tri-Service
needs for long range identification of stationary and sl ow noving ground targets.

- (U Integrated UHF Electronically Steered Array into Kauai, Hawaii Muntain Top Test Facility. Effort includes inprovenents
to the facilities experinental radar and established connectivity to the Maui H gh Performance Conputing Center (MHPCC)

(U EQ IR TECHNOLOGY: The EQIR technol ogy investnment addresses Navy surveillance needs and expl oits technol ogy
opportunities | eading to advanced EO sensor and autononpus processing capabilities. The program enphasi zes needs of mgjor
Navy air platfornms for detection, acquisition, precision targeting and fire control handoff. Technol ogi es such as nulti-
wavel engt h passive/active sensors and mul ti-di mensional signal processing algorithnms to enhance detection and track
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performance in adverse environments are stressed. Optical apertures to enable multiple EO sensors to operate sinultaneously
froma single aperture are bei ng devel oped.

- (U Integrated dual band airborne Surveillance Infrared Search and Tracks (SIRSTs) sensor into a fleet configured E-2C
aircraft for aircraft conpatibility and performance evaluation. Ballistic Mssile Defense Organization (BVDO) funded | aser
ranger added to sensor to provide three dinmensional (3D) targetting capability was included. This technol ogy addresses needs
for long range detection and tracking of Theater Ballistic Mssiles identified by PEO TSC and Program Executive Oficer
Tactical Air (PEOT).

- (U Continued devel opment of target discrimnation and recognition algorithnms to distinguish unique characteristics of man
made objects relative to naturally occurring background clutter

- (U Continued joint programwith United States Air Force (USAF) to devel op Hyper-spectral infrared sensors for Nava
airborne Intelligence, Surveillance and Reconnai ssance mi ssions. Addresses needs identified by PVMA-290 and PMA-265.

- (U Continued nodeling and sinmulation to optim ze sensor operating characteristics and fusion of nulti-wavel ength EO
passi ve and active sensor attributes. Devel oped cueing and control processing strategies to enable rapid hand-off of
precision fire control data to on and off-board engagenent systens.

- (U Integrated multi-function electro-optic sensor technol ogy conpleted in FY 98 into a distributed aperture infrared
sensor system (DAIRS) specifically for the Joint Strike Fighter (JSF). This devel opnent addresses the JSF program office
needs for passive infrared sensors to provide continuous situational awareness and m ssile warning. This devel opment was
coordinated with the Air Force within the JSF programoffice as part of Miultifunction Infrared Distributed Aperture System
(M DAS) Fleet Air Defense (FAD) programand within the Defense Reliance Sensors, Electronics and Battl espace Environnents
Panel

- (U Initiated joint programw th DARPA and PMA-290 to devel op and denonstrate Hyper-spectral Electro-Optical |maging
technol ogy on the EP-3 aircraft. Technol ogy devel opnent enphasi zes high resolution, nulti-band i magi ng sensor and al gorithmns
for target detection and confirmation. |Initial plans for insertion of this technology is for EP-3 with follow on application
to F-18F Shared Reconnai ssance POD (SHARP). This effort addresses needs identified by CNO-N88 and PEO T for real tine
situational awareness, precision targeting and battle danage assessment.
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(U MILTI - SENSOR TECHNOLOGY: The Multi-Sensor technol ogy programinvestnent addresses Navy Intelligence, Surveillance and
Reconnai ssance needs and exploits technol ogy opportunities leading to the integration, fusion and automated managenent of
sensors operating within a platfornms Conbat System Architecture. The program enphasi zes needs of major ship and air platforns
and is devel opi ng crosscutting technol ogi es that apply across platforns. Technol ogi es such as processing architectures and
algorithnms to fuse, filter and correl ate data and automated resource nanagenent processing are pursued.

- (U) Conpleted devel opment of targeting avionics sensor technology to provide precision targeting capabilities for U S Navy
and H gh Speed Anti-Radiation Mssile (HARM capable International aircraft.

- (U Denonstrated | aser encoded | FF on AV-8B and F/ A-18 aircraft at CNO N66 sponsored All Service Conbat |D Eval uati on Team
(ASCIET) trials. Followon evaluation will be conducted by cooperative research groups fromNorth Atlantic Treaty

Organi zati on (NATO nenber Nati ons.

- (U Integrated Data Fusi on/ Resource managenment processing algorithns into the SPY-1 radar at the Aegis Conbat Systens
Center and conducted ground system characterization and effectiveness assessnents during theater ballistic mssile tracking
exerci ses. Addresses PEO T SC needs for sensor resource managenment technol ogy.

- (U Initiated systemstudies for the E-2C aircraft to define an integrated multi-sensor architecture to include tactical
data |inks and the cooperative engagenent capability (CEC) system This effort responds to needs identified by CNO N88 and
PMA- 231 for detection, discrimnation, fire control quality tracking and engagenments of missile threats.

(U COVWUNI CATI ONS NETWORKS:  Conti nued devel opnent of technologies critical to perfornmance and robustness of Naval
Conmmuni cati ons networ ks.
- (U Conpleted design of version 2 of the Multicast Di ssem nation Protocol (MDFPv2) and transitioned technology into the
Arny's Force XXI Battle Conmmand Bri gade and Bel ow (FBCB2) system via successful testing of 50 radios.
- (U Tested and anal yzed the prototype software for the high performance reliable nmulticast transport protocol and the
Quality of Service (QOS) enhancenments to the Internet Protocol (IP). This work extends Commercial off the Shelf (COIS) based
reliable multicast protocols to various mlitary applications. Presented the results to the Internet Engi neering Task Force
(I ETF) for consideration in the next generation standards-track protocols. Coordinated via the Information Systens Technol ogy
(1ST) Panel of the Defense S&T Reli ance.

R-1 Line Item 8

Budget Item Justification
(Exhibit R-2, page 6 of 25)

UNCLASSIFIED



UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIM TY: 2 PROGRAM ELEMENT:  0602232N
PROGRAM ELEMENT TI TLE: Conmand, Control, Conmunications, Conputers, Intelligence,
Survei |l ance & Reconnai ssance (C4l SR)

- (U Incorporated the enhanced transport and |IP prototype software in the Asynchronous Transfer Mde (ATM network testbed
and tested their performance relative to existing protocols. Borrowed ATM swi tches from France for performance testing.
Conducted tests enploying different ATM switches to determne quality of performance and interoperability. Coordinated via
the | ST Panel of the Defense S&T Reliance.

- (U Investigated technical issues related to ATM use, such as signaling, interoperability robustness, and ability to
support QOS at the application layer. MIlitary use of ATM switches requires adaptation to RF nmedia and is not limted to
fiber-optic wires. Coordinated via the |IST Panel of the Defense S&T Reli ance.

- (U) Devel oped robust protocols and Quality of Service mechani sns for expeditionary warfare nobile networks. Coordinated
via the | ST Panel of the Defense S&T Reliance and co-chairing the | ETF worki ng group on Mobil e Ad-Hoc Networking.

(U RADI O COVWUNI CATI ONS:  Conti nued devel opnent of key comunications technol ogies for air, ship and submari nes.
- (U Concluded the residual noise tests of the on-hull extrenely |ow frequency (ELF) submarine antenna. This devel opnent
provided first time capability for submarines to receive ELF transm ssions wi thout having to deploy a long trailing wire.
- (U Analyzed data fromthe sea tests of the |ow profile buoyant cabl e submari ne antenna. Performed conparative at-sea
testing with DARPA buoyant-cable multi-el enent phased array design. This devel opment enables up to an order of magnitude
increase in data rate with UHF operation at speed and depth.
- (U Conpleted devel opnment of the structurally-enbedded, reconfigurable aircraft antenna array reconfiguration using
optically activated switches. Structural enbednment of antenna arrays reduces life cycle costs and radar cross-section.
Coordinated via the | ST Panel of the Defense S&T Reli ance.
- (U Conducted | aboratory and field tests of the inproved nodem for UHF |ine-of-sight ship communications. Conpared results
wi th expectations, and defined further inprovenents as needed in the nodem desi gn and the power nmanagenent al gorithns.
Coordinated via the | ST Panel of the Defense S&T Reli ance.
- (U) Denonstrated the use of CDVA and LPI technologies in Navy tactical networks in a series of line-of-sight field tests up
to 50 mles using only 25 mcrowatts of power. CDMA requires adaptation fromcomrercial networks to mobile mlitary networks
that require low probability of intercept/detection. Coordinated via the | ST Panel of the Defense S&T Reli ance.
- (U) Denonstrated a capability to provide a 45 Mpbs Iink via a Ka-band satellite froma di sadvantaged user with a 1 neter
antenna systemto a ship at sea.
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- (U) Devel oped Mechanically Assisted Phased Array (MAPA) antenna for the Utra-Snmall Aperture Term nal (USAT) capabl e of
A obal Broadcast Service (GBS) reception on board Navy ships and aircraft. Denonstrated use of back-channel connectivity to
the GBS. Coordinated via the |IST Panel of the Defense S&T Reli ance.

- (U C2 AND COVBAT SYSTEMS: This nerges previous projects in Hi gh Performance Conputing, Artificial Intelligence/Human
Comput er Interface, and Engi neering of Conplex Systenms from PE 0602234N, and Command Support fromthis program el enent
(0602232N) into a nore integrated and conprehensive Command , Control and Conbat Systens Technol ogy thrust that supports Navy
needs in Network Centric Warfare. |Integration of these inportant technology areas will be pursued in FY 99 and beyond in this
PE. Scientific domains of interest include (1) dependabl e and hi gh assurance conputing; (2) inage processing and information
exploitation; (3) visualization of the Common Operational Picture (COP)/Common Tactical Picture (CTP) including virtua
reality environnents; (4) decision support and collaboration; and (5) network engagenment and operation. Focus is on high
assurance requi renents specification and requirenents testing, inage conpression and feature recognition, 3D virtual displays,
architectures to nerge Conmand and Control and Conmbat Systens, and distributed software devel opnent to support Defense
Information Infrastructure Conmon Operating Environment (DIl-COE) systens such as the d obal Command and Control System
(GCCS).
- (U In support of the Comon Operational Picture/Conmon Tactical Picture, inplenented a video abstract agent and web-based
agents; devel oped a cooperative query capability; and tested inter-agent architecture operation
- (U In support of Common Operational Picture/Cormon Tactical Picture, defined the real-time prototype environment to
support distributed nodes; and integrated real-time mechani sms to support distributed collaboration
- (U In support of Common Operational Picture/Cormon Tactical Picture, evaluated the Covariance Intersection approach as a
nethod to fuse data in a distributed environnent.
- (U) Advanced decision support technol ogi es through the devel opnment of case-based plan authoring and advanced use
interfaces; inplenmented intelligent agents into existing real-tinme execution decision support; devel oped common representation
and interaction between planning and nonitoring support capabilities.
- (U In support of Network Operations, defined the requirenments and design specifications for Adaptive Rul es
of Engagenent. Conducted user experinments with coll aboration and deci sion support capabilities in coordination with Space and
Naval Warfare Systenms (SPAWAR) and the Sea-Based Battle Lab (USS Coronado). |ncorporated collaborative environnment and
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execution nmonitoring capabilities into Extending the Littoral Battl espace (ELB) Advanced Concept Technol ogy Denonstration
(ACTD) 1999 Denonstration.

- (U Incorporated intelligent agents into 3D virtual reality architecture to control interactions and data

fl ow between entities.

- (U) Devel oped col | aborative software for conbat system applications with allied and coalition countries

| eadi ng towards i nteroperable systens.

- (U) Denonstrated the ability to fuse nmulti-spectral inmages as well as imagery and digital terrain elevation data to produce
i nproved maps supporting targeting and mission planning. Applied techniques to produce i mage nosaics with variabl e spati al
resol ution.

- (U) Denonstrated feasibility of using ocean wave sl ope nmeasurement by renpte wave sensing in the littoral

region toward i nproving the Rapid Airborne Mne O earance System (RAM CS) anti-m ne system Devised, inplenented, and tested
a net hodol ogy for renoval of capillary wave distortion in airborne |idar imges of underwater m nes.

- (U) Denonstrated real-tine video i mage conpression capability to be inplenmented onto the next generation Tomahawk.
Denonstrated version 2 of the Systemof Systens software and eval uated the joint effects of conpression and noi se upon data
i nk performance. Mdul arized the conpression algorithns, tenplate design algorithnms and conmuni cati ons channel nodels and
performed Monte Carlo simulations to analyze the effects of conpression on the quality of the tenplates generated.

- (U Software infrastructure for agent-based systens was devel oped in conpliance with specifications devel oped by an

i nternational organization of R&D organizations, and is being used in ongoing project work and experinentally in at |east

t hree ot her system devel opnent efforts sponsored by the Departnment of Defense (DoD).

- (U) Designed and tested a prototype software tool that uses three formal techniques (termrewiting, Binary Decision

Di agrans, and a constraint solver) to detect errors in software requirenments specifications containing variables of different
types (real, integer, Bool ean, and enunerated): analysis of such specifications is not feasible with current technol ogy.

- (U) Denonstrated flexible techniques to significantly reduce vulnerability of Navy Internet traffic to traffic flow
analysis, making it difficult for comrercial Internet routers to determ ne which Navy facilities are conmuni cating with other
Navy facilities via the commercial Internet infrastructure.
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- (U) Devel oped a technical architecture that will provide needed interfaces for achieving distributed force coordi nation
bet ween conmand and control information grid (non-real-tine) and conbat system (real-tinme) grid in support of network centric
speed of conmand and force synchroni zation

- (U) Devel oped a scal eable architecture for a consistent COP/CTP that portrays a coherent visualization of the battl espace
anong di stributed decision makers fromthe Commander-in-Chief to the unit |evel.

(U NAVI GATION:  This program devel ops key navi gati on technol ogi es for Naval aircraft, ships and submari nes.
- (U Conpared quantumwell mrror ring | aser gyro nmeasurenent results with conventionally designed ring | aser gyros. This
devel opnent pronises to elimnate nmechanical dithering and nake ring | aser gyros nore produci bl e and affordabl e.
- (U Investigated use of pseudolites for acquiring ranging in addition to timng data using G obal Positioning System (GPS)
signals. This devel opnent would | ower the vulnerability of GPS users to eneny jamm ng.
- (U Applied nodern digital signal processing technologies to the design and devel opnment of next generation GPS receivers
for inproved anti-jam protection
- (U Tested the Advanced Devel opment Model 11 of the high performance fiber-optic gyro for FYOl transition to the Navy
Special Project Ofice (SP-24). This devel opment enables replacing the El ectrostatic Suspended Gyro Navi gator (ESGN)
presently depl oyed on submarines with nore affordable fiber-optic gyro navigators.

(U STRATEG C SYSTEMS TECHNOLOGY: The objective of the Strategic System Sustai nnent project is to devel op and denonstrate
technol ogies in the areas of Mssile Flight Science, Submarine Navigation, and Underwater M ssile Launch to sustain these
strategic capabilities that will (1) reduce the reliance on unique materials and processes, (2) reduce the reliance on hunman-
expertise intensive processes, and (3) reduce the cost of maintaining these systens.

- (U) Assessed the existing mssile flight science design and analysis codes for integration into a platform
i ndependent architecture.
- (U) Devel oped Underwater Launch systens architecture.

2. (U FY 2000 PLAN
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(U RADAR TECHNOLOGY: The Radar Technol ogy programinvestnent addresses Navy surveillance needs and exploits

radar sensor technol ogy opportunities. Enphasis is on major platforns such as Ships and aircraft and cross cutting
technol ogi es that apply across all platforns. Major drivers include affordability and sensor perfornmance in conplex target,
ECM and adverse environnental conditions including operations in the littorals. The radar technol ogi es being devel oped in this
program el ement are critical elements of Future Naval Capabilities Prograns addressing Naval needs and requirenents in Theater
Air and Mssile Defense (TAMD) and Tine Critical Strike (TCS).
- (U Conduct initial |aboratory and field evaluations of H gh Power MIIlinmeter Wave Radar Denonstration Mdel. Tracking
quality and consistency will be evaluated against a variety of representative targets and counterneasure environnments. Jointly
conducted with the El ectronics program under PE 0602234N.
- (U Transition baseline UHF Electronically Steered Antenna (UESA) array technology to a technol ogy denponstrati on phase of
devel opnent under PE 0603238N. The technol ogy denponstrati on of UESA is endorsed by OPNAV N 88 and the Commander Naval Air
Systens Command ( COWNAVAI RSYSCOM) and PEC- T PMVA- 231.
- (U Integrate UHF Digital Receiver into the inproved Muuntaintop experinental Radar at PMRF, Kauai, Hawaii. Conplete
technol ogy val uation during the UESA denonstration and transition to an advanced Airborne Early Warning (AEW aircraft sensor
system
- (U Conplete flight test characterization of the Conceal ed Target Detection/Gound Penetrating Utra Wdeband Radar. This
project is coordinated with the Defense S&T Reliance Sensors, Electronics and Battl espace Environments (SEBE) Panel .
- (U Conduct flight neasurenents of the airborne Milti-Mde Radar systemto characterize performance agai nst ground targets
in all operating reginmes (noving, stationary). Jointly conducted with DARPA, USAF Wi ght Laboratories and the JSTARS program
- (U Conplete joint programw th AF and DARPA to devel op automatic target recognition algorithnms and signal processing in
support of joint Warfighter and Tri-Service needs for |long range identification of stationary and sl ow noving ground targets.
Coordi nated wi th Defense Reliance SEBE Panel .

- (U Conduct system studi es and technol ogy assessnents necessary to define and devel op an advanced digital L/S-band vol unme
surveillance radar (VSR) for surface conbatants. Responds to technol ogy needs of PEO TSC.
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- (U) Develop algorithnms and signal processing technology to enable naval forces to determ ne Conbat ldentification (ClD) of
Air Targets at long range. Supports needs identified by The Joint Theater Air and Mssile Defense Ofice (JTAVDO).

(U EQ IR TECHNOLOGY: The EQ'IR technol ogy programinvestment addresses Navy surveill ance needs and exploits technol ogy
opportunities | eading to advanced EO sensor and processing capabilities. The program enphasi zes needs of nmjor Navy air
platforns and is devel oping crosscutting technol ogi es that apply across platfornms. Technol ogi es such as nulti-wavel ength
passi ve/ active sensors and mul ti-di nmensional signal processing algorithnms to enhance detection and track performance in
adverse environnments are stressed. Optical apertures to enable nultiple EO sensors to operate simultaneously froma single
aperture are being devel oped. Electro-Optical sensor technol ogi es devel oped within this programelenment are critical elenents
of Future Naval Capabilities Prograns addressi ng Naval needs and requirenents in TAVMD and TCS
- (U Conplete in flight evaluation of the dual band Infrared Search and Tracks (IRST) on a fleet E-2C aircraft participating
in Theater Ballistic Mssile (TBM detection and tracking exercises. This effort responds to stated needs of PEO TAD SC and
PEOC- T for long range detection and precision tracking of TBMs. Jointly coordinated with the Air Force via Defense Reliance
SEBE Panel
- (U Integrate BMDO funded eye safe | aser sensor into dual band airborne E-2C I RST for sensor conpatibility and performance
eval uations. Responds to Joint Theater Air and Mssile Defense Ofice needs for |ong range, detection and precision tracking
of TBMs.

- (U Continue devel opment of target discrimnation and recognition algorithns to distinguish unique characteristics of man
made objects relative to naturally occurring background clutter

- (U Continue nodeling and simulation to optim ze sensor operating characteristics and fusion of multi-wavel ength passive
and active EO sensor attributes. Develop and optim ze sensor cueing and control processing strategies to enable rapid hand-
of f of precision fire control information to on- and off-board engagenent systens.

- (U Transition baseline Distributed Aperture Infrared Sensor (DAIRS) to a technol ogy denonstrati on phase as part of the
Multifunction Infrared Distributed Aperture System (M DAS) under PE 0603238N. This technology is identified as a critica

el ement of the Joint Strike Fighter roadmap for situational awareness and m ssile warning.
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- (U Continue joint programw th DARPA and PMA-290 to devel op Hyper-spectral |nmaging sensor and processing for denonstration
on the EP-3 aircraft. This effort addresses needs identified by CNO-N-88 and PEQ- A for real time situational awareness,

preci sion targeting and battl e-space assessnent.

- (U) Devel op concepts for devel opnent of |aser and |aser identification imge profiling, |everagi ng DARPA devel opnents in
high frame rate Focal Plane Arrays to provide Navy and Marine Corps platforns with real-tine, |ong-range target discrimnation
and identification capability.

(U MILTI - SENSOCR TECHNOLOGY: The Multi-Sensor technol ogy programinvestment addresses Navy Intelligence
Survei |l  ance and Reconnai ssance needs and exploits technol ogy opportunities leading to the integration, fusion and aut onated
managenent of sensors operating within a platform Conbat System Architecture. The program enphasi zes needs of major ship and
air platforms and i s devel opi ng crosscutting technol ogies that apply across platfornms. Technol ogi es such as Milti-Sensor
processing architectures and algorithnms to fuse, filter and correlate data and aut onated resource managenent procession are
pursued. Milti-Sensor technol ogies are fundanental to addressing needs in platformand network centric warfare. The multi -
sensor integration (MSI) technol ogi es addressed within this program el enent focus on Naval needs and requirenents being
addressed in the Future Naval Capabilities progranms in TAVMD and TCS
- (U Continue evaluation of Radar Resource Managenent processing algorithnms in SPY-1 Radar at Aegis Conmbat Systens Center
Wl ops Island, VA. This effort responds to needs identified by PEO TSC for |ong range detection, discrimnation and
continuous tracking of theater ballistic mssiles.
- (U Bvaluate multi-source integration and data fusion algorithms in the E-2C aircraft Sensor Integration Laboratory and
assess operational effectiveness inprovenents in Theater Air and missile defense operating environnents. Responds to needs
identified by the Fleet, Program Executive O ficer, Tactical Aircraft Programs (PEO-T) for tinely integration and
di ssem nati on of on and off board sensor information in all operating scenari os.
- (U) Develop algorithms and systeminterfaces incorporating the cooperative engagenent capability network into the E-2C M5
and data fusion system architecture.
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(U COVUNI CATI ONS NETWORKS: Conti nue devel opnent of technologies critical to performance and robustness of Naval
Conmuni cati ons networ ks. Technol ogies within this program support Future Naval Capabilities (FNC) progranms |Information
Di stribution.
- (U Continue devel opment of key comuni cations network technol ogies for air, ship and submari nes necessary for network-
centric warfare.
- (U EBEvaluate the performance of the newreliable multicast and IP QOS protocols. Mike analytic results available to the
| ETF in order that the commercial standard is conpatible with military applications. Coordinated with Information Systens
Technol ogy (1 ST) Panel of the Defense S&T Reli ance.
- (U Conduct performance and interoperability testing of different ATM swi tches over the high speed ATMtestbed enpl oyi ng
the new reliable nmulticast and I P QOS protocols. Coordinated with the I ST Panel of the Defense S&T Reli ance.
- (U) Develop end-to-end multicast congestion control technology and sinul ate perfornmance. Develop involvenent with rel ated
standards and research community via the Internet Engineering Task Force (I ETF).
- (U Bvaluate simulation results of wireless, nobile network performance in relation to projected needs of mlitary
applications. Transition results to the Interoperable Networks for Secure Conmunications (I NSC) 6.3 programto enabl e
test/denonstration for coalition warfare. Coordinated with the |IST Panel of the Defense S&T Reliance and co-chairing the I ETF
wor ki ng group on Mbil e Ad-Hoc Networ ki ng.
- (U) Devel op adaptive, dynam c w rel ess networking protocol for the Tactical Data Link. Coordinate with the Link-16 Program
Ofice.
- (U) Devel op networking requirenents and provide a functional description of a wi deband networked waveform for the Joint
Tactical Radio System (JTRS) Joint Program Ofice (JPO. Coordinated with the RF Networking IPT within the JTRS JPO and vi a
the | ST Panel of the Defense S&T Reliance.

(U RADI O COVWUNI CATI ONS:  Conti nue devel opnent of key conmuni cations technol ogies for air, ship and subnarines.
- (U Investigate Code Division Miultiple Access (CDMA) |inks as back channel for GBS, enploying very snmall aperture termnals
appropriate for small craft use.
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- (U Denonstrated the use of Code Division Miltiple Access (CDMA) technol ogies in Navy tactical networks. CDMA requires
adaptation fromcomrercial networks to nmobile mlitary networks that require | ow probability of intercept/detection.
Coordinated via the | ST Panel of the Defense S&T Reli ance.

- (U Continue field testing of |ow probability of intercept/detection technol ogies using mcrowatt power |evels.

- (U Transition the |l ow profil e buoyant cable antenna enhancenent to 6.3 Advanced Technol ogy Denonstrati on.

- (U Transition the on-hull extrenely |ow frequency (ELF) antenna to the Submarine Integrated Antenna System (Sl AS) 6.4
project within PMWM173.

- (U) Devel op technologies to enable |arge aperture multiple frequency band, multiple function antennas for current and
future Navy attack submarines. Provide enhanced submarine connectivity and maxi mum stealth. Coordinated via the |IST panel of
t he Defense S&T Reli ance.

- (U Transition the inproved nodemtechnol ogy for Utra-H gh Frequency (UHF) |ine-of-sight conmmunications to the Joint
Tactical Radio System (JTRS). Coordinated with the JTRS RF Networking I PT and via the | ST Panel of the Defense S&T Reli ance.
- (U Incorporate the Mechanically Assisted Phased Array (MAPA) antenna as part of Utra-Small Aperture Term nal (USAT).

Test and eval uate performance of MAPA antenna on different naval platfornms. Coordinated via the I ST Panel of the Defense S&T
Rel i ance.

- (U Investigate new advanced waveform and turbo codi ng technol ogy to achi eve hi gher data throughput within existing
mlitary channel bandw dths. Coordinated via the |IST Panel of the Defense S&T Reli ance.

- (U COWAND, CONTROL (C2) AND COVBAT SYSTEMS: This program devel ops and denonstrates software conponents and technol ogi es
that enable the Navy's concepts of Network-Centric Warfare and the Joint Chiefs Joint Vision 2010. The focus is on mlitarily-
uni que information processing technol ogi es that enabl e information dom nance through vastly inproved speed of conmand.
Particul ar enphasis is directed to issues involving the ability of geographically distributed Naval decision-nakers to
collectively generate and perceive a Common Tactical/Operational picture, and to jointly plan and nonitor military m ssions.
Al of the research efforts recognize the inmportant role of COIS software conponents, and consequently they focus on

maxi m zing the integration of such software into software functionality for Naval applications. Technologies within this
program support FNC prograns addressing Decision Support and Information Distribution.
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- (U In support of Common QOperational Picture/Common Tactical Picture, continue devel opnment of intelligent agent technol ogy

to provi de agent-based user profiling. Transition agent architecture to DI SA GCCS.

- (U Integrate visualization basic research efforts into Common Operational Picture/Conmon Tactical Picture. Apply spatial

dat abase techni ques for correlating covariance intersection estinmates for corresponding entities to enhance consi stency across

different tactical pictures. Initiate effort on devel oping techniques to enhance real-tinme picture with non-real-tine

i nformation.

- (U) Develop initial prototype for a tactical collaborative environnent to use during Littoral Warfare.

- (U In support of continuous planning-execution cycle, continue advances in a case-based reasoning plan authoring tool;

devel op a prototype Dynam c Resource Allocation capability to support real-tine retargeting situations.

- (U In support of Network COperations, investigate the process and i ssues associated with Rul es of Engagenment (ROE) at all

echel ons of control starting with the National Conmand Aut hority (NCA) through the Commander in Chief (CINC) to the Battle

G oup to the individual Support Elenent Wapon System

- (U ldentify requirements and functional building blocks of a Conmander in Chief Pacific Fleet (CINCPACFLT) HR1

Architecture with the goal of developing a facility to test and evaluate COIS software in a nmilitary operational context.

- (U) Denonstrate distributed software that will enable users at renote | ocations to collaborate for effective planning using

3D, interactive virtual reality displays with objects having physical realism

- (U Precisely quantify imge spatial domain error propagation and further study the problemof feature detection in wavel et

space.

- (U The agent-based information exploitation and retrieval systemw |l be applied to the task of nmonitoring dynam c data

sources in order to supply information to a decision-support system for planning-execution-re-planning of mlitary operations.
Denonstrate this application and the general -purpose information exploitation and retrieval system

- (U Under the System of Systens program denonstrate chip out technol ogy and devel op/understand transmtting the targeting

tenpl ate t hrough additi onal conpression stages in the presence of channel noise. Introduce techniques to optim ze joint

channel source encoding to maxim ze performance and adapt the system

- (U) Denonstrate a distributed software infrastructure prototype devel opnent for use in integrated COIS tools by

i ncorporating Software Process, Configuration Managenent, and wi de-area traceability capabilities.
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- (U Continue devel opment of interface specification and architecture nergi ng command and control functions and platform
battl e managenent in a secure distributed network conbining non-real-tinme and real -ti ne databases and operations.

- (U Continue study and devel op net hodol ogy for accurate geo-rectification of sensor inmages with digital terrain el evation
dat a. Integrate al gorithns into Powerscene.

(U NAVI GATION:  This program devel ops key navi gati on technol ogi es for Naval aircraft, ships and submari nes.
- (U Transition the high performance fiber-optic gyro, Advanced Devel opment Model -1l to the Director, Navy Strategic
Systens Project (SP-24).
- (U Performlaboratory proof-of-concept denmonstration of the next generation digital GPS receiver for anti-jam
per f or mance.
- (U) Devel op advanced aircraft antenna technol ogies that reduce the vulnerability of GPS to jamm ng through
beanf orm ng/ nul | steering.
- (U) Develop higher stability fiber-optic gyros by reducing fiber thermal dependence.
- (U Enhance navigation accuracy and robustness through integration of LINK 16, GPS and ot her applicabl e navigati onal
sensors and conmuni cation systenmns.
- (U Transition the quantumwell mrror ring |aser gyro technology to Navy tactical mssiles and ring | aser gyro
manuf act ur er s.
- (U) Develop the atominterferoneter gravity gradionetry technology to achieve sensitivity adequate for passive terrain
avoi dance.

(U STRATEG C SYSTEMS TECHNOLOGY: The objective of the Strategic System Sustai nnent project is to devel op and denonstrate
technol ogies in the areas of Mssile Flight Science, Submarine Navigation, and Underwater M ssile Launch to sustain these
strategic capabilities that will (1) reduce the reliance on unique materials and processes, (2) reduce the reliance on hunman-
expertise intensive processes, and (3) reduce the cost of maintaining these systens.

- (U Continue devel opment of methodol ogi es for drag reduction, nuclear survivability, and solid notor ignition codes for
the mssile flight science design and anal ysis tool.
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- (U Continue devel opment of electronic databases for Underwater M ssile Launch tool.

3. (U FY 2001 PLAN

(U RADAR TECHNOLOGY: The Radar Technol ogy program investment addresses Navy surveillance needs and exploits radar sensor
technol ogy opportunities. Enphasis is on major platforms such as ships and aircraft and cross cutting technol ogies that apply
across platforns. Mjor drivers include affordability and sensor performance in conplex target, ECM and Adverse environnent al
conditions including operations in the littorals. The radar technol ogi es being developed in this programel ement are critical
el ements of Future Naval Capabilities Progranms addressi ng Naval needs and requirenments in TAMD and TCS.

- (U Continue perfornmance eval uation of Hi gh Power MIIlinmeter Wave Radar Denonstration Mbdel in varying target

and clutter conditions typical of Naval Surface Conbatant operations in littoral environnents. Programjointly conducted wth
t he El ectronics program under PE 0602234N.

- (U Continue risk reduction devel opnent of UHF Electronically Steered Array enphasi zi ng spaceti ne adaptive

processing and solid State transmtter nodul e devel opment to i nprove E-2C radar performance in Littoral Environnments.

- (U Continue Miltinode Airborne Radar devel opnent and integrate into a fleet EP-3 aircraft for flight

eval uati on.

- (U Conduct systemstudy and identify critical technol ogi es necessary to develop a Precision Surveillance and Targetting
Radar technology in support of Tine Critical Strike Targeting needs.

- (U Continue Volune Surveill ance Radar devel opnment for surface conbatants.

- (U Continue CID algorithmand signal processing devel opnent in support of the Joint Theater Air and Mssile

Def ense office (JTAMDO needs.

(U EQ IR TECHNOLOGY: The EQ IR technol ogy programinvestment addresses Navy surveill ance needs and exploits technol ogy
opportunities | eading to advanced EO sensor and processing capabilities. The program enphasi zes needs of nmjor Navy air
platforns and is devel oping crosscutting technol ogi es that apply across platfornms. Technol ogi es such as nulti-wavel ength
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passi ve/ active sensors and mul ti-di nmensional signal processing algorithnms to enhance detection and track performance in
adverse environnments are stressed. Optical apertures to enable nultiple EO sensors to operate simultaneously froma single
aperture are being devel oped. Electro-Optical sensor technol ogi es devel oped within this programelenment are critical elenents
of FNC. Prograns addressing Naval needs and requirenments in TAMD and TCS

- (U Initiate devel opment of split aperture optics to enable E-2C surveillance IRST to simultaneously detect and track both
theater ballistic and cruise mssiles. This devel opment responds to needs for |ong range detection and precision tracking of
theater ballistic and cruise mssiles in response to the Joint Theater Air and Mssile Defense Ofice, CNO N 88, PEO TSC and
PMA- 231 needs.

- (U Conduct performance and operational utility evaluation of E-2C surveillance IRST with integrated eye safe | aser (BMDO
devel oped) during theater ballistic mssile detection and tracking exercises at PVRF, Kauai, Hawaii. This devel opnent responds
to needs identified by the Joint Theater Air and Mssile Defense Ofice, CNO N88, PEO TAD/ SC and PNA-231

- (U) Conplete devel opment of target discrimnation algorithns once deficiencies identified during FY2000 | and

and flight evaluations are corrected. These algorithms will be the baseline signal processing for both E-2C I RST and the ship
based staring infrared panoram c sensor system This devel opnment responds to needs for |ong range target detection and
discrimnation in varying and extrene environmental clutter conditions. Needs identified by PEO (CLA) and PMA-231

- (U Continue devel opment nodeling and sinulation tools to enable cost effective evaluation of new device and

si gnal processing technol ogies for integration into existing and planned Naval Infrared Sensor systens.

- (U Integrate Hyper-spectral |Imaging Sensor into EP-3 aircraft for in flight sensor performance and operational utility
eval uation. Flight evaluation is planned to begin in FY-2002 and will be conducted by PMA-290 in operational scenarios.

Joi nt programw t h DARPA.

(U MITI - SENSOR TECHNOLOGY: The Multi-Sensor technol ogy programinvestnent addresses Navy Intelligence, Surveillance and
Reconnai ssance needs and exploits technol ogy opportunities leading to the integration, fusion and automated managenent of
sensors operating within a platfornms Conbat System Architecture. The program enphasi ze needs of major ship and air platfornms
and i s devel opi ng crosscutting technol ogi es that apply across platforns. Technol ogi es such as processing architectures and
algorithnms to fuse, filter and correl ate data and automated resource nanagenent processing are pursued. Milti-Sensor
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technol ogi es are fundanental to addressing needs in platformand network centric warfare. The MSI technol ogi es addressed
within this program el enent focus on Naval needs and requirenents being addressed in the FNC prograns in TAVD and TCS.

- (U Transition radar resource nmanagement processing technol ogy i nprovenment to Aegis SPY-1D radar to inprove track

consi stency and quality against theater ballistic mssile targets. This technology responds to CNO-N-86 and PEO TSC needs for
| ong-range detection and fire control quality tracking of TBMs.

- (U Continue devel opment of MSI technol ogy specifically for the E-2C airborne

early warning aircraft sensors and network centric warfare systens. This technol ogy programresponds to needs for onboard
platformfusion of multi-sensor information and networking of sensor nmeasurenment information via tactical data |links and the
cooperative engagenent capability systemto facilitate real tinme situational awareness and tinely engagenent of threats.
Needs for this technology identified by Joint Theater Air and Mssile Defense Ofice, CNO N388, N 86, PEO TAD/ SC, PEO A and
PMA- 231.

- (U Continue devel opment of algorithmand interface technology to enable effective integration of CEC into

the E-2C Msl system

(U COVMUNI CATI ONS NETWORKS: Conti nue devel opnent of technologies critical to performance and robustness of Naval
Conmuni cati ons networ ks. Technol ogies within this program support FNC prograns addressing Information Distribution.
- (U) Support planning for nobile networking denonstrations as part of the Interoperable Networks for Secure Conmuni cations
(INSC) program Coordinated via the | ST Panel of the Defense S&T Reliance and co-chairing the Internet Engineering Task Force
(I ETF) working group on Mbil e Ad-Hoc Networki ng.
- (U) Conplete reliable nulticast and congestion control design and simulation. Mintain involvenent with related standards
and research community via the Internet Engineering Task Force (I ETF). Begin transition of technology into Navy Conmuni cati ons
(INSC). Continue involvenment with rel ated standards and research community via the Internet Engineering Task Force (I ETF).
Coordinated via the | ST Panel of the Defense S&T Reli ance.
- (U Continue devel opment of the adaptive, dynami c wirel ess networking protocol for the Tactical Data Link and add IP
networking with Quality-of-Service capability. Coordinate with the Link-16 Program Ofi ce.
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- (U) Conplete expeditionary warfare nobile networking design with Quality of Service features and incorporate into INCS 6.3
program for denonstration in a coalition environment. Coordinated via the |IST Panel of the Defense S&T Reli ance.

- (U Participate in the Joint Tactical Radio System (JTRS) RF Networking | PT and eval uate candi date w deband net wor ked
waveforms for inclusion in the future JRR  Coordinated with the JTRS Joint Program Ofi ce.

(U RADI O COVWUNI CATI ONS:  Conti nue devel oprment of key conmunications technol ogies for air, ship and submari nes.
- (U) Denobnstrate CDMVA satellite link as a @GBS back channel enploying commercial or mlitary satellites. Coordinated via the
| ST Panel of the Defense S&T Reli ance.
- (U Integrate submarine electromagnetic structures with large aperture multi-band, multifunction submarine antenna for
satellite communi cati ons. Technology to eventually transition into new attack submari nes.
- (U) Conplete design of new advanced waveform and turbo codi ng technology to achieve 3 to 5 tinmes higher data throughput
within existing mlitary channel bandw dths. Conplete prototype hardware and testing for satellite application. Coordinated
via the I ST Panel of the Defense S&T Reliance.
- (U Conplete developnment of the Utra Small Aperture termi nal (USAT) for K/ Ka band satellite connectivity to nmobile users.
This technol ogy is expected to provide 1.5 Mips data rates to nobile users (aircraft, ships and ground nobile vehicles).

(U C2 AND COVBAT SYSTEMs: This program devel ops and denonstrates software conponents and technol ogi es that enable the
Navy’ s concepts of Network-Centric Warfare and the Joint Chiefs Joint Vision 2010. The focus is on mlitarily-unique
i nformati on processing technol ogi es that enable information dom nance through vastly inproved speed of command. Particul ar
enphasis is directed to issues involving the ability of geographically distributed Naval decision-nmakers to collectively
generate and perceive a Common Tactical/Operational picture, and to jointly plan and nonitor military mssions. Al of the
research efforts recognize the inportant role of Commercial -off-the-Shelf software conponents, and consequently they focus on
maxi m zing the integration of such software into software functionality for Naval applications. Technologies within this
program support FNC prograns addressing Decision Support and Information Distribution
- (U In support of Common Operational Picture/Common Tactical Picture, continue devel opment of intelligent information
retrieval techniques that automate a user’s profile with intelligent agent software for retrieval of data (i.e. right
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information, right time, right person); continue enhancing the Conmon Operational Picture/ Comon Tactical Picture using 3D
virtual reality display techniques.

- (U) Test and evaluate data fusion techniques (e.g., covariance intersection) on various platforns and with

di verse sensor data sources. Continue effort to devel op software for use in interoperable real-tinme and near-real tine

syst ens.

- (U Continue to test, evaluate, and enhance col | aborative software for application to Littoral Warfare

- (U Integrate a case-based reasoning plan-authoring tool for mssion planning with intelligent decision support

vi sual i zati on techni ques for user experinentation

- (U In support of Theater M ssile Defense, continue devel opnent of a prototype for an Adaptive Rul es of Engagenent.

I ncorporate col |l aborative environnments and i nteractive decision support tools into the Extending the Littoral Battl espace
ACTD.

- (U Denonstrate a full multi-nmodal Human Factor Interface for the Virtual Reality Responsive Wrkbench and GROITO systens
i ncludi ng voi ce, sound, gesture, and other interactive methods that can be used by deci sion nmakers.

- (U) Develop a framework of data conpression techniques to be used in a two-way comuni cations |ink

- (U) Develop, test and evaluate algorithnms exploiting geonetrically invariant techniques for image-on-imge (nulti-spectral)
and i mage-on-map registration in a coarse-to-fine multi-resolution approach

(U NAVI GATION:  This program devel ops key navi gati on technol ogi es for Naval aircraft, ships and submari nes.
- (U Transition the high performance fiber-optic gyro, Advanced Devel opment Model -11 to the Director, navy Strategic Systens
Project (SP-24).
- (U) Conplete accuracy and stability assessnment of the atominterferonmeter gravity gradi ometer to enabl e passive avoi dance
of undersea terrain for submarine.
- (U) Design a high dielectric 7-element GPS Antenna array with digital beanform ng and null steering el ectronics.
- (U) Devel op denonstration hardware/ software for the integrated LINK-16/GPS/inertial navigation system
- (U) Design and test in the |aboratory a | ow observable M CRPA (M niature-Controll ed Reception Pattern Antenna)
GPS anti-jamaircraft antenna.
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- (U Plan to transition techniques that reduce GPS vulnerability to janm ng and spoofing to the Navy GPS nodernization
programin PMN PMVA-187.

(U SPACE/ STRATEG C SYSTEMS TECHNOLOGY: This programis devel opi ng new conponent technol ogi es, design codes and sinul ati ons
to preclude obsol escence in ballistic mssile systemcircuitry, design approaches and | aunch systens.
- (U Continue the devel opnent a design code to mnimze the expertise required to design Ballistic Mssiles.
- (U Continue the devel opnent of an underwater missile |aunch conmputer sinulation nodel.

B. (U PROGRAM CHANGE SUMVARY:

FY 1999 FY 2000 FY 2001

(U FY 2000 President’s Budget 67, 008 68, 823 70, 272
(U Appropriated Val ue 82, 823

(U Program Execution Adjustnents -2,685

(U) Conparability Adjustnent 7,929 8, 857

(U Program Adj ust nent s 10, 985
(U FY 99 SBIR STRR Transfer - 823

(U Inflation Adjustnent -290

(U) Various Rate Adjustnents -1,352
(U) Congressional Recission -514

(U) Congressional Plus Ups 14, 000

(U FY 2001 PRESBUDG Subni ssi on 71, 139 91, 166 79, 905
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(U CHANGE SUMVARY EXPLANATI ON:

(U Schedul e: Not applicable.

(U Technical: Not applicable

(U) OTHER PROGRAM FUNDI NG SUMMARY: Not appl i cabl e

(U RELATED RDT&E:

t he Joi nt
the foll owi ng PEs:

cccecccecce

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

DATE: February 2000

Conmuni cat i ons, Conput

ers, Intelligence,

Thi s program adheres to Defense Science and Technol ogy Reliance Agreenents w th oversight provided by

Directors of Laboratories-(JDL) Reliance. Wrk inthis PEis related to and fully coordinated with efforts in

0602702F (Conmand, Control and Conmuni cati ons)

0602204F ( Aerospace Avi oni cs)

0602782A (Command, Control and Cormmunications (C) Technol ogy)
0602204F ( Aerospace Avi oni cs)

0602709A (N ght Vision Technol ogy)

0601153N (Def ense Research Sci ence)

0603792N (Advanced Technol ogy Transition)

0603217N (A r Systenms and Weapons Advanced Technol ogy)
0603238N (Precision Strike and Air Defense Advanced Technol ogy)
0603794N (C3 Advanced Technol ogy)

0602234N (Materials, Electronics and Conputer Technol ogy)
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D. (U) SCHEDULE PRCFILE: Not applicable.
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