UNCLASSIFIED

FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603794N
PROGRAM ELEMENT TI TLE: C3 Advanced Technol ogy

(U COsT: (Dollars in Thousands)

PRQIECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM
X2091 Space and El ectronic Warfare (SEW Advanced Technol ogy
13,612 20, 800 22,022 22,528 23,030 23,583 24,142 24,722 CONT. CONT.
R2239 Advanced Targeti ng
8, 276 928 1,786 6, 487 3, 848 3,562 6, 246 6, 540 CONT. CONT.
R2601 Doni nant Battl espace Awareness
0 2,993 0 0 0 0 0 0 0 2,993
R2602 National Technol ogy Alliance
0 14, 965 0 0 0 0 0 0 0 14, 965
TOTAL 21, 888 39, 686 23, 808 29, 015 26, 878 27,145 30, 388 31, 262 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  This Program El ement (PE) devel ops Command, Control and

Communi cations (C) technol ogi es which enhance battle targeting for naval forces in Navy, Joint and Coalition operations. The
tasking of this PE is executed in accordance with the Informati on Technol ogy Managenent Reform Act (I TMRA) of 1996. This PE
is being restructured to support the Navy’s high priority technology needs for Navy implementation of network centric warfare

and Joint Vision 2010. Primary products include technology for dynamic, reconfigurable, secure, radio frequency networks; high

data rate, radio frequency communications; multi-function apertures; high assurance systems; distributive, collaborative,
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pl anni ng and execution; conplex information processing support for deliberate precision weapons engagenents; and al gorithns
for specific target identification

(U This PE primarily supports the follow ng Joint Mssion Areas and Support Areas: Land Attack (conprised of precision
strike and naval surface fire support functions), Anphibious Warfare, Information Warfare, Anti Air Warfare, Maritine
Dom nance, Theater Ballistic Mssile Defense and Readiness/Training. The focus is on devel opnent and denonstrations of next-
generation Csystenms with high quality and certifiable quality of service to support joint war fighting operations, involving
l'and units, ships, aircraft, and submarines. Ccapabilities in the 21st century are key to the success of all aspects of
mlitary operations including force |evel planning and rehearsal quality as well as unit |evel battl espace awareness and
weapons engagenent execution.

1. (U) SEW Advanced Technol ogy (X2091) -- This project is pursuing work in dynamc, reconfigurable, secure, radio
frequency networks; high data rate, radi o frequency conmmuni cations; multi-function apertures; high assurance systens; and
di stributive, collaborative planning and execution. Efforts will devel op

(a) Low observable, high data rate apertures. Ships, aircraft and submarines in the 21st century must have signature-
control |l ed apertures to enhance operational effectiveness. Apertures nust provide connectivity between satellites, ships,
aircraft and submarines and land units as well as provide for surveillance and active and passive el ectronic warfare.

(b) State-of-the-art tel ecommuni cations technol ogies for high data rate over the air comunications with | ow
probability of intercept and robustness with regard to jami ng.

(c) High capacity Radio Frequency (RF) information networks using conmmercially devel oped advanced i nformati on handl i ng
techni ques such as Asynchronous Transfer Mdde (ATM or nodifications thereto for multi-medi a communi cations that neet uni que
mlitary data transfer requirenents and environnents. These systens nmust be able to satisfy the full range of Quality of
Service requirenents including certifiable |low | atency for weapons engagenents and critical equi prment control. Commercial off-
t he-shel f (COTs) adapted, high speed, secure |ocal area networks (LANs) will enhance the ability to performcollaborative
stri ke planning, battlespace awareness and tinme sensitive fire support execution using real-tinme information from sources such
as the Precision Signals Intelligence (SIGNT) Targeting System (PSTS) and tactical reconnaissance and surveill ance sources

(d) Automated comand, control, comunications, conputers, intelligence sensors and reconnai ssance (C41 SR) systens to
m ni m ze manni ng requirements e.g. an intelligent conmmuni cations resource nmanager capabl e of adjusting bandw dth/frequency to
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bal ance system | oadi ng. Expert systens including intelligent databases and tactical decision aids, for processing,
correlation and fusion of |arge anmounts of information which can allow a single operator to be nore effective. Tools for
ensuring information is available when required. Modified COB collaborative software for mlitary m ssions.

(e) Tools to ensure integrity, validation, and verification of COTS and other software as well as aids for
devel opnent. Techniques to ensure integrity or networks and informati on on networks.

(U This programwi |l match maturing i nformation technol ogies with operational warfighting requirements to procure nodern
CAl SR capability based on an accel erated acquisition cycle.

2. (U Advanced Targeting (R2239) -- This project is pursuing evaluation of current and enmerging technologies to
i mprove conmuni cations, surveillance and targeting capabilities for airborne, ground, and shipbased forces.

(a) The Precision Sigint Targeting System (PSTS): Is a Joint Servicel/Defense Agency effort to devel op and denonstrate
the capability to provide tactical users with near-real-time target identification and precision targeting information, sensor
to-shooter target updating, and Battle Damage Assessment. PSTS will enhance the tactical utility/applicability of existing
nati onal assets and provide the tactical comander with performance inproverments in ternms of targeting accuracy, targets of
interest, tineliness, and target identification. Technical challenges iInclude devel opnent of advanced signal processing and
data fusion algorithns for target detection and classification; and exploitation of nmultiple signal characteristics for
specific emtter identifications.

(b) The advanced nultifunction RF systemwi ||l provide the capability to radiate and receive arbitrary comunications,
el ectronic warfare, and radar waveforns from common apertures which will reduce the antenna farns on Naval platforns, reduce
life cycle costs, increase stealth characteristics of platforms, and enhance the effectiveness of the RF capabilities of the
platforns for warfighting.

3. (U) Doninate Battle Space Command (R2601) -- This project is pursuing evaluation of visualization software and
conputer technol ogies to inprove battlespace awareness, shorten the command and control decision-making cycle and
interface with existing C4l SR systens, data |inks, and networks. Efforts include: networks that will provide the
Command and Control (C2) operator with a real time interactive 3D visualization of the battle space; tinely and dynam c
managenment of intelligent, surveillance and reconnai ssance (I SR) resources; and rapid and dynam c repl anni ng.
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4. (U National Technology Alliance (R2602) -- This project is pursuing identification and applicability of current and
energing satellite, comrercial and consumer technol ogies to enhance Naval warfighting systens performance and capability
whi | e reduci ng costs. Navy deci sion-nmakers need to understand the inpact of these technologies in order to enploy the
best solutions, plot a technol ogy devel opment course, and map out procurenent strategies. The end result will be to
devel op systens that will support joint and future naval operations in the 21% Century by providing seanl ess
access to tailorable information for warfighters, planners, decision makers and anal yst at all echel ons.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the Advanced Technol ogy Budget Activity because it
enconpasses desi gn, devel oprment, simulation, or experinental testing of prototype hardware and software to validate
technol ogical feasibility and concept of operations and reduce technological risk prior to initiation of a new acquisition
programor transition to an ongoi ng acqui sition program

(U) PROGRAM CHANGE SUMMVARY:
FY 1998  FY 1999  FY 2000

(U) FY 1999 President’s Budget 21,619 22,294 22,922

(U) Appropriated Value 40,294

(U) Adjustments from FY 1999 PRESBUDG +269 +17,392 +886
(U) FY 2000 PRESBUDG Submission 21,888 39,686 23,808

(U) CHANGE SUMMARY EXPLANATION:
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(U Funding: FY1998 adjustments reflect a Small Business Innovative Research reduction (-277) and an actual update
adj ustment (+546). FY1999 adjustnents refl ect the Congressional Plus-Up Dom nant Battl espace Comand Initative

(+3, 000), Congressional Plus-Up National Technol ogy Al liance Program (+15,000); Congressional undistributed
reductions (-124), and execution adjustnent (-484). FY2000 adjustments reflect Science & Technol ogy rate adjustnent
(+884); Navy Working Capital Fund (NWCF) rate adjustnent (+258); G vilian Pay Rates (+88), and Non Pay Inflation
reduction(-344).

(U) Schedule: Not applicable.
(U) Technical: Not applicable.
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(U COsT: (Dollars in thousands)

PROJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM

X2091 Space and El ectronic Warfare (SEW Advanced Technol ogy
13,612 20, 800 22,022 22,528 23,030 23,583 24,142 24,722 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project denpbnstrates advanced technol ogy conponents,
subsystens and systens that will inprove the Navy’'s managenment and operational use of time-critical command, control,

communi cati ons, conputers, intelligence, surveillance and reconnai ssance (C41SR) data with certifiable assurance
functionality, high data rates, optimzation and automation of network resources, nulti-Ilevel access and security of databases
and the ability to transmt and receive multi-nedia data (voice/data/video) over high data rate comunication circuits.
Capabilities realized fromthese efforts will contribute to the Navy's ability to maintain an accurate situation assessnent
and tactical picture with required accuracy and tineliness to allow all forces to have detail ed knowl edge of the battl espace.
This project is being restructured to support the Navy’s high priority technology needs for Navy implementation of network

centric warfare and Joint Vision 2010. Primary technology focus areas include dynamic reconfigurable secure radio frequency

networks, high data rate radio frequency communications, multi-function apertures, high assurance systems, and distributive

collaborative planning and execution. The highest emphasis is currently multifunction radio frequency (RF) apertures as these

are absolutely essential. As funding is available over the FYDP the issues in the other key areas will be addressed

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1998 ACCOMPLISHMENTS:
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PROGRAM ELEMENT TI TLE: C3 Advanced Technol ogy PRQIECT TI TLE: (SEW

ADVANCED TECHNOLOGY

. (U) ($829) High Assurance Systens: The focus of this technology is verification & validation of mission critical systens.
Desi gned and devel oped an approach and an initial capability for building custom zed system prototypes froma systens
requi renents specification. This Java-coded capability was used to build two snall interfaces. Devel oped prototype

i npl enent ati on of formal techniques that automatically reduce requirements specification. Developed initial capability tool
for generating test sets fromsystemrequirenents specifications. Analyzed requirenents specifications for Progranmmabl e
Enbeddabl e | NFOSEC Product (PElIP) system and began interface builder for validation.

. (U (%$3,220) Multi-function Apertures: This technol ogy addresses a uni que Navy need for inproved antenna aperture,
reduced radar cross-section, and reduced nunbers of shipboard antennas. Devel oped el enents for multi-functional multi-beam
br oadband antenna. El enments cover extra high frequency (EHF) Satellite Conmmuni cations (SATCOM /G obal Broadcast System (GBS)
t wo- di mensi onal (2D) Receive Only Antenna sub-array. Conducted ultra high frequency (UHF) SATCOM I nternational Maritine
Satellite (I NMARSAT) sub-array denonstration to include hybrid reliability study and tracki ng/ hand-of f denonstrati on.

Cont i nued design of UHF/ L/ K/ Q Band Pl anar Phased Array SATCOM ant ennas

. (U (%1,520) Dynani c Reconfigurable Secure radio frequency (RF) Networks: This activity focuses on the Navy's critical

need for management of heterogeneous network environments supporting mobile forces and land units in maritime operations.

Conducted operational demonstration of Asynchronous Transfer Mode (ATM) hardware and associated software on the USS Abraham
Lincoln during Joint Task Force Exercises 98-1. A Java applet and Java-based server were developed in support of Advanced

Digital Network System.. Initiated a remote pier-side monitoring effort to support Commander in Chief, Pacific Fleet

(CINCPACFLT) and the Joint Maritime Communications System (JMCOMS). Developed an autonomous network management application to
perform functions specific to the Navy’s pier-side network hook-up devices and applications. Supported successfully a Joint

Command Information System (JCIS) network management demonstration in support of the Sea Based Battle Lab, particularly

providing management of the ATM local area networks (LANS), including multicast and flow control. Transitioned results to

JMCOMS.
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FY 2000 RDT&E, N BUDCGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603794N PRQJECT NUMBER  X2091
PROGRAM ELEMENT TI TLE: C3 Advanced Technol ogy PRQIECT TI TLE: (SEW

ADVANCED TECHNOLOGY

. (V) ($1,012) High Data Rate RF Communications: This technology focuses on the Navy'’s critical need for increased RF
communications throughput for planning and execution in Joint Operations aboard all platforms. Purchased and tested
components of a small aperture (approx. 1 meter diameter) Ku Band SATCOM system using a Code Digital Multiplexing Analysis
(CDMA) MODEM for multi-terminal networked applications, in support of the Navy's Commercial SATCOM Communication Initiative
(CSCI). ldentified and modified spread spectrum modems. Performed initial antenna pointing and link margin testing.

Performed antenna pedestal testing on a ship motion simulator. Tested power amplifiers and transceivers. Conducted

technology assessments for RF communications in network centric warfare. Developed concepts and models, and demonstrated in
Global 98 War Game.

. (V) ($7,031) Distributive Collaborative Planning and Execution: This area supports the Navy’s need for increased speed
and accuracy in collaborative planning and execution, conduct of distributed maritime operations with reduced staffs, and
improved Joint service situational assessment, planning, and execution. Developed and demonstrated leading edge information
processing and display technologies in an open system, advanced, multi-modal workstation environment that supports
collaborative planning staff operations, tactical decision making and information management. Delivered the Beta release of
hardened collaborative software for distributed group planning. Began installation and experimentation with the Joint Maritime
Command Information System (JMCIS) program office personnel in the customer segment areas of training, planning and logistics;
and with Commander, Third Fleet (COMTHIRDFLT) in support of the Undersea Warfare collaboration efforts in conjunction with
carrier task force (CTF) 12. Supported Pacific Rim (RIMPAC) exercise. Developed transitionable advanced DII-COE applications
for conducting a major integrated demonstration of real-time planning and execution capabilities in conjunction with Command
Control Communication Computers, Intelligence (C4l)/Combat System Advanced Concepts-21 (ADCON-21) demonstration. Evaluated
information timeliness, consistency, and quality of service from multiple sensor-shooter perspectives. In conjunction with
Navy and Joint programs, integrated advanced C4l suite for conducting in-flight demonstration of real time coordination
software for special warfare planning and pilot rescue in H-60R at Navy Strike and Air Warfare Center, Fallon, Nevada.

Identified and incorporated advanced correlation, fusion, and video registration tools to demonstrate a tactical display for
integration of real-time Intelligence, Surveillance, and Reconnaissance (ISR) sources for shore sites and surface combatants.
The display provides data from real-time classified information sources, off-board communications links, and improved
information integration to support over-the-horizon targeting in Joint littoral operations.
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PROGRAM ELEMENT TI TLE: C3 Advanced Technol ogy PRQIECT TI TLE: (SEW

ADVANCED TECHNOLOGY
2. (U FY 1999 PLAN:

. (U (%$19,524) Multi-function Apertures: This technol ogy addresses a uni que Navy need for inproved antenna aperture,
reduced radar cross-section, and reduced nunmbers of shipboard antennas. Conplete design and begin fabrication and testing of
UHF/ L/ K/ Q Band Pl anar Phased Array SATCOM antennas. Conplete construction of |ightweight, |ow signature Milti-function

El ectromagneti ¢ Radi ati ng System (MERS) antenna that integrates into a conpact design the functions of the existing UHF |ine
of sight (LOS) Conmunications, Joint Tactical Information Distribution System (JTIDS), Conbat Direction Finding (DF), and
Identification Friend/ Foe (IFF) apertures to pernit platform space for Cooperative Engagenment Concept (CEC). Conduct sea
trials and transition. Develop a design for an advanced multifunction RF systemwhich will enable all RF functions Radar,
Communi cations, and Electronic Warfare to be integrated into conmon apertures.

. (U) (%1, 276) Distributive Collaborative Planning and Execution: This area supports the Navy’s need for increased speed
and accuracy in collaborative planning and execution, conduct of distributed maritime operations with reduced staffs, and

improved Joint service situational assessment, planning, and execution. Conduct in-flight demonstration and complete
documentation and transition of the real-time ground/air coordination software for special warfare planning and pilot rescue.
Perform analysis of further C4ISR architectures based on recent technology advances in computer and sensor technologies.

3. (U) FY 2000 PLAN:

. (U) ($1,245) High Assurance Systems: The focus of this technology is verification & validation of mission critical
systems. Develop, assess and demonstrate software tools and techniques to provide software process improvements, and
network/system enhancements to improve existing and provide for additional network centric warfighting capability.

With Carnegie Melon collaboration develop a synchronized, reliable, real time, simultaneous upgrade capability for systems
software on multiple tactical units.
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FY 2000 RDT&E, N BUDCGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603794N PRQJECT NUMBER  X2091
PROGRAM ELEMENT TI TLE: C3 Advanced Technol ogy PRQIECT TI TLE: (SEW

ADVANCED TECHNOLOGY

. (U (%$20,777) Multi-function Apertures: This technol ogy addresses a uni que Navy need for inproved antenna aperture,
reduced radar cross-section, and reduced nunbers of shipboard antennas. Conplete full UHF/ | NMARSAT- B/ GBS/ EHF SATCOM ant enna
fabrication, performance | and-based testing and devel op a ship installation package. Continue the devel opnent of the

mul ti function receive aperture for the nmultifunction radi o frequency system

B. (U PROGRAM CHANGE SUMVARY: See total program change sumary for Program El ement.
C (U) OTHER PROGRAM FUNDI NG SUMMARY: Not appli cabl e.

(U) RELEATED RDT&E:

(U PE 0301567G (Conputer Security Program

(U PE 0303140N (Information Systens Security Plan)

(U) PE 0601153N (Defense Research Sciences)

(U PE 0602232N (Space and El ectronic Warfare (SEW Technol ogy

(U PE 0602234N (Materials, Electronics and Conputer Technol ogy)

(U PE 0604231N (Tactical Command Systens)
D. (U SCHEDULE PROFILE: Not applicable.
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(U COsT: (Dollars in Thousands)

PROJECT FY 1998 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 ESTI MATE COVPLETE PROGRAM
TITLE

R2239 Advanced Targeting
8,276 928 1,786 6, 487 3, 848 3,562 6, 246 6, 540 CONT. CONT.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: As addressed in the Director of Defense, Research and
Engineering’s Global Surveillance and Communications Thrust, the Precision Sigint Targeting System (PSTS) is a Joint
Service/Defense Agency effort to develop and demonstrate the capability to provide tactical users with near-real-time
precision targeting information and sensor-to-shooter target updating. The proposed system will enhance the tactical utility
and application of existing national assets to provide the tactical commander involved in future conflicts with significant
performance improvements resulting in a total surveillance network which is more responsive to changing world economic and
political threats Iin terms of targeting accuracy, targets of interest and timeliness. PSTS will develop Joint Service/Defense
Agency cooperative precision targeting site enhancements and Global Concept of Operations (CONOPS) for optimal asset
cooperative utilization and minimal operational impact. Technical challenges include development of advanced signal
processing, data fusion algorithms, exploitation of multiple signal characteristics for target detection and precision geo-
location, and modeling and simulation to assure optimal resource allocation for cooperative precision targeting and primary
mission performance.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:
1. (U) FY 1998 ACCOMPLISHMENTS:
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e (U (%$5,156) DEMONSTRATION 5: Devel opnental Test 1 (DT1l) was conducted in CONUS in May 1998 to deterni ne system status
prior to shipping equi pnent to Korea. Denonstration 5 was conducted in Korea with the goal of denobnstrating all PSTS
capabilities. Additional refinements and upgrades to the signal processing and data fusion algorithnms based on the results
from previous denonstrations were integrated into the processing system

« (U (%$2,455) SYSTEMS ENG NEERI NG Requirenents anal ysis, operations concept devel opment, test planning and test

procedures, and scheduling for Denmonstration 5 were conpleted. System engineering studies required to neet Denonstration 5
and to support technology transition were conpl et ed.

« (U (%$665) TECHNOLOGY TRANSFER: Conpl eted documentation and configurati on managerment of final PSTS systens
including the tactical testbed.

2. (U FY 1999 PLAN:

« (U (%$909) LCA STICS SUPPORT: Provided engi neering, operations and nai ntenance support for depl oyed PSTS systens.

. (U ($19) Portion of extranural programreserved for Snall Business |Innovation Research assessment in accordance with 15
USC 638.

3. (U FY 2000 PLAN:

. (U (%$900) LOG STIC SUPPORT: Provide engineering, operations and mai ntenance support for deployed PSTS systens.

. (U) ($886) ADVANCED MULTI FUNCTI ON RADI O FREQUENCY SYSTEM Design the advanced multifunction radi o frequency system
including all apertures, resource allocation manager and other subsystems. The initial test-bed is focused on the 1 to 5 G&
band i ncludi ng functions such as volume search radar, theater ballistic missile discrimnation, Challenge Athena, receive

noi se jamm ng, deceptive janm ng, and high probability of intercept electronic surveillance. Initial developnment wll begin.
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The approach, which is applicable to functions at | ower and higher frequencies, will provide the Navy with a | ow cross-section
and low life cycle cost approach to the proliferation of apertures and antennae on Naval platforns.

B. (U PROGRAM CHANGE SUMMARY: See total program change sunmary for Program El enent.

C (U OTHER PROGRAM FUNDI NG SUMVARY: Avail abl e above SECRET | evel of classification.
(U RELATED RDT&E: Avail abl e above SECRET | evel of classification.

D. (U SCHEDULE PROFILE: Not applicable.

R-1 Line Item 29
Budget Item Justification
(Exhibit R-2, Page 13 of 13)

UNCLASSIFIED



