UNCLASSIFIED

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

BUDGET ACTIVITY: 3 PROGRAM ELEMENT:  0603270N
PROGRAM ELEMENT TI TLE: Advanced El ectroni c Warfare Technol ogy

(U COsT: (Dollars in Thousands)

PROQIECT
NUMBER & 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 COVPLETE PROGRAM

E2194 El ectronic Warfare Advanced Technol ogy

9, 562 10, 302 8, 988 9, 441 9, 475 9, 468 9, 368 CONT. CONT.

R2090 Functional Recognition & Response
11, 254 8,577 8, 595 9, 145 8,976 8, 967 8, 858 CONT. CONT.
TOTAL 20, 816 18, 879 17,583 18, 586 18, 451 18, 435 18, 226 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI O\ Advanced El ectronic Warfare Technol ogy (AEW) is the Navy's
conti nui ng, core Advanced Technol ogy Devel opment program for Electronic Warfare (EW and is oriented to denonstrate and
transiti on EWtechnol ogy in cooperation with the other Services, placing special enphasis on Naval EWapplications of
Command and Control Warfare. This program continues to devel op technol ogi es which support the effective enpl oynent of naval
force capabilities in the conduct of the Navy's Joint Mssion Areas as defined by the Chief of Naval Qperations (CNO (i.e.,
Strike, Littoral Warfare, Intelligence, Surveillance and Reconnai ssance, Strategic Mbility, Readiness and Training). The
programis managed at the O fice of Naval Research (ONR) by the same office that directs Program El ement (PE) 0602270N ( Navy
EW Technol ogy) and provides the vast majority of projects to this programfor denonstration and potential transition to full
scal e devel opnment. The ONR program manager is also a principal of the Director of Defense Research and Engi neering (DDR&E)
Technol ogy Panel for EWthat oversees and coordinates Tri-Service 6.2 & 6.3 EWprograns. Consequently, this programis

pl anned jointly in accordance with Defense Sci ence and Technol ogy Reliance agreenents that allocate various EWdi sciplines
and their attendant technol ogy devel opnent responsibilities between the Arny, Air Force and the Navy. As part of the

I ntegrated Sci ence and Technol ogy EWProgram it is subject to the review and execution oversight of the DDR&E. AEW is
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responsi ve to CNO gui dance and the Systens Commands, warfighting requirements and needs. |t devel ops EWtechnol ogies to
counter a broad range of electromagnetic threats and is linked to future joint warfighting capabilities of "maintaining near
perfect real-tine knowl edge of the eneny..." and "to counter the threat of...cruise mssiles to the Continental United
States and depl oyed forces.” This programis a primary technol ogy feed for the newy established PlatformProtection IPT to
the ONR-091 Future Naval Capabilities initiative

(U The programtransitions new technol ogies to tactical aircraft (TACAIR), | ow observable aircraft, surface EWpl atforns,
and Pre-planned Product |nprovenment prograns (P3l) to address the nodern threat (including multi-spectral/nulti-nodal
sensors and seekers). This is acconplished by inproving threat detection, identification, |ocation and response through
devel opnent al upgrades and direct, advanced technology insertions. Currently, AEW consists of two projects:

(U E2194 - El ectronic Warfare Advanced Technol ogy: This project is a core continuing effort that transitions high-
payof f EWtechnol ogies to the Fleet and reduces the integration risk of advanced EWsystens. Primary focus is on providing
t hreat warning and counterneasures, particularly infrared counterneasures (IRCM to TACAIR pl atforns.

(U R2090 - Functional Recognition & Response: Develops algorithns and techniques to recognize emtters by measuring
and anal yzi ng their observable, radar function paraneters and devel ops generic counterneasures techni ques to provide
protection against any hostile emtter. Uses non-devel opnental itens or devel ops hardware (as required) to inplenment
Functional Recognition denonstrations and assess overall operational inprovenent to extant capabilities.

(U The Navy Sci ence 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 ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget Activity
because it enconpasses design, devel oprment, sinulation, or experinental testing or prototype hardware to validate
technol ogi cal 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

R-1 Line Item 19
Budget Item Justification
(Exhibit R-2, page 2 of 17)

UNCLASSIFIED



UNCLASSIFIED

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

BUDGET ACTIVITY: 3 PROGRAM ELEMENT:  0603270N
PROGRAM ELEMENT TI TLE: Advanced El ectroni c Warfare Technol ogy

B. (U PROGRAM CHANGE SUMVARY FOR TOTAL PE:

FY 1999 FY 2000 FY 2001

(U FY 2000 President’s Budget 18, 093 18, 984 18, 429
(U Appropriated Val ue 18, 984
(U Execution Adjustnents 2,922
(U) Congressional Rescissions -105
(U M nor Program Adj ustnments - 460
(U) Various Rate Adjustnents -78 - 386
(U SBIR STTR Transfer -121
(U FY 2001 PRESBUDG Subni ssi on 20, 816 18, 879 17,583

(U) CHANGE SUMVARY EXPLANTI ON:
(U Schedul e: Not applicable.

(U Technical: Not applicable.
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(U COsT: (Dollars in Thousands)

PROQIECT
NUMBER & 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 COVPLETE PROGRAM

E2194 El ectronic Warfare Advanced Technol ogy
9, 562 10, 302 8, 988 9, 441 9, 475 9, 468 9, 368 CONT CONT

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  The program transitions new technol ogies to Tactical Ar (TACAIR),
| ow observabl e aircraft, surface Electronic Warfare (EW platforms, and Pre-planned Product |nprovenent prograns, with
enphasis on TACAIR to address the nodern threat (including multi-spectral/nulti-nodal sensors and seekers) by inproving
threat detection, identification, |ocation and response through devel opnental upgrades and direct, advanced technol ogy

i nsertions.

(U This project is a core continuing effort that transitions high-payoff EWtechnol ogies to the Fleet and reduces the
integration risk of advanced EWsystens. Primary focus is on providing threat warning and counterneasures, particularly
i nfrared counternmeasures (IRCM to TACAIR pl atforns.

(U PROGRAM ACCOVPLI SHVENTS AND PLANS

1. (U FY 1999 ACCOWPLI SHVENTS: During FY99 El ectronic Warfare Advanced Technol ogy (EWAT) continued to enhance
survivability of tactical aircraft against threats operating in the infrared (IR) region of the spectrum
Advancenents in threat counter-counterneasure techniques drive research in IR counternmeasure and warni ng
technol ogi es. Devel opi ng solutions for the EWsuite requires exploitation of a variety of technologies resulting in
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multiple tasks within the EWAT Project. Al though EWAT's primary focus lies in IR warning and response,
enhancenents to radio frequency (RF) warning and self-protection are al so being investigated. Projects currently
ongoi ng that support the technol ogy denonstrations that the EWAT team addresses are: Advanced IR Threat

Count er neasures, Advanced Threat Anal yses, Tactical Aircraft Directed IR Counterneasures, Integrated Laser and IR
Threat Warning Concepts, Integration and Live Fire Denonstration, Advanced G aphical D splay and El ectronic Warfare
Sensor Fusi on, Advanced RF Threat Warning and Sel f-Protection, and Advanced El ectronic Warfare Techni cal Research.

(U ADVANCED | R THREAT COUNTERMEASURES: Conducted and conpleted flight testing of advanced infrared
counterneasures (IRCM flare technologies for tactical fixed wing and rotary aircraft not schedul ed to receive
Advanced Strategic and Tactical Expendabl e (ASTE) decoys.

(U ADVANCED THREAT ANALYSES: Finalized studies on Synptom Ares. Began the anal ysis of the advanced Sensor
Pantry air-to-air threat through hardware-in-the-loop testing of the threat system Analyses fromthis focus
area provide a defined and traceabl e specification of counter-neasure (CM requirenents.

(U TACTI CAL Al RCRAFT DI RECTED | R COUNTERVEASURES (TADIRCM): Perfornmed | aboratory, ground, and flight testing
of the TADIRCM Systemin a pod on the EWAT QF-4 in preparation for a live fire denonstrati on.

(U | NTEGRATED LASER AND | R THREAT WARNI NG CONCEPTS: Devel oped a co-located two color md-wave IR focal plane
array mssile warning sensor and integrated a |aser warning capability into the sane formfactor.

(U) I NTEGRATI ON AND LI VE FI RE DEMONSTRATI ON: Conpl et ed conversion of QF-4S to an EWaircraft test bed.
Integrated pod version of TADODRCMinto the QF-4S aircraft.

(U ADVANCED GRAPHI C DI SPLAY AND ELECTRONI C WARFARE SENSON FUSI ON: I ntegrated the Advanced G aphical D splay
concept of the enemy’s Launch Acceptability Region (LAR) into the F/ A- 18 s head-up-display. Investigated
advanced graphi cal presentations for devel opment of a concept of sensor fusion hardware for TACAI R EW Systens.
(U ADVANCED RF THREAT WARNI NG AND SELF- PROTECTI ON:  Conducted | aboratory, ground, and flight tests of the
wavel et transforns and Navy Integrated Antenna Down-converter (N AD) antenna el enment and transitioned themto
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the ANV ALR-67 (V)2 Upgrade program as a technol ogy upgrade option. Initiated RF Tow i ne conceptual study of
Fi ber-Optic Towed Decoy (FOID).

(U ADVANCED ELECTRONI C WARFARE TECHNI CAL RESEARCH: Conduct ed advanced EWtechni cal research at the Naval
Post gr aduat e School for next-generati on EWwarni ng and response for naval aviation

(U)) | NVESTI GATI ON OF OPTI MUM LOGd C AND ALGORI THVB FOR Al RBORNE USE OF | NSTANTANEOUS FREQUENCY MEASURENMENT
RECEI VERS I N THE LOOK- THROUGH MODE. Upgraded al gorithns of radar warning receiver (RAR) systens for sensitivity
i nprovenents, began prototype hardware in the |loop testing and conducted | aboratory denonstration

2. (U FY 2000 PLAN: The EWAT project will continue a strong focus in electro-optical (EQIR) counterneasure
technol ogi es, however, the RF self-protection area will receive increased enphasis. Advancenents in threat counter-
count erneasure techniques will continue to drive research in IR counternmeasure and warni ng technol ogi es. Al t hough
EWAT's main concentration is expected to remain in infrared EWtechnol ogi es, advancenments in RF wavel et processing for
sensitivity inprovenents are projected to mature. EWAT will al so denonstrate advanced graphical cockpit displays
based on prior years research establishing situational awareness guidelines. Projected focus areas that support the
technol ogy denonstrations that the EWAT team addresses are: Advanced IR Threat Counterneasures, Advanced Threat

Anal yses, Tactical Aircraft Directed IR Counterneasures, Integrated Laser and IR Threat Warning Concepts, Integration
and Live Fire Denonstration, Advanced G aphic D splay and EW Sensor Fusion, Advanced RF Threat Warning and Self-
Protection, and Advanced EW Techni cal Research.

(U ADVANCED | R THREAT COUNTERMEASURES: Optim ze either the advanced tactical 6" expendable or the ASTE
technology for low/ slow aircraft not scheduled to receive ASTE expendabl es.

(U ADVANCED THREAT ANALYSES: Conplete the analysis of the advanced Sensor Pantry air-to-air threat. Initiate
Sage Flat threat analysis. Execution of the analysis requires seeker acquisition so that hardware-in-the | oop
si mul ati ons can be performnmed.
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(U) TACTI CAL Al RCRAFT DI RECTED | NFRARED COUNTERMEASURES (TADIRCM) : Conplete Aerial Cable Car and podded TADI RCM
systemon a manned QF-4 against threat missile tests. Performa live fire mssile flight test of the TAD RCM
System usi ng an unmanned QF-4 aircraft with the TADI RCM pod install ed.

(U | NTEGRATED LASER AND | R THREAT WARNI NG CONCEPTS: Start feasibility & prototype devel opnent for |ong wave
(LW integration into 2 color IR technology. Wrk includes performng |aboratory testing of the integrated

el ectro-optical/infrared m ssil e-warni ng concept.

(U [ NTEGRATI ON AND LI VE FI RE DEMONSTRATI ON: Support EQ I RFRF threat warni ng and counterneasures denonstrations
through flight tests of advanced systens on the Q-4 EWtest bed aircraft. Possibly flight test the advanced
FOTD.

(U) ADVANCED GRAPHI C DI SPLAY AND ELECTRONI C WARFARE SENSON FUSI ON:  Continue interfacing with the fleet for

i nproved situational awareness and use man-in-the-1oop sinulations to denonstrate the sensor fusion systemin a
| abor at ory environnent.

(U ADVANCED RF THREAT WARNI NG AND SELF- PROTECTI ON:  Continue research into RF self-protection for tactica
aircraft including techniques to reduce radar warning receiver anbiguities and enhance angl e-of -arri val

determ nati on and new RF applique techniques for ALR-67 (V2) & (V3). Continue N AD devel opnment efforts.
Initiate advanced RF tow i ne technol ogy devel opnent. |Investigate the use of a Wavel ets technol ogy insertion
into the dobal Positioning System (GPS) in order to detect RF Janm ng wavef or ns.

(U ADVANCED ELECTRONI C WARFARE TECHNI CAL RESEARCH: Conduct advanced EWtechnical research at the Naval
Post gr aduat e School for next-generati on EWwarning and response for naval aviation. Performstudies on ai mpoint
and the effect on I RCM Requi renents.

3. (U FY 2001 PLAN: The EWAT project will continue a strong focus in EQ IR counterneasure technologies. In
addition, work will be done to evaluate conbining LW IR and RF technol ogies into a single warning sensor. The RF
self-protection area will also receive increased enphasis. Advancenments in threat counter-counterneasure techniques
will continue to drive research in IR counterneasure and warni ng technol ogies. Al though EWAT's main concentration is
expected to remain in infrared EWtechnol ogi es, advancenents in RF applique signal processing for sensitivity

R-1 Line Item 19
Budget Item Justification
(Exhibit R-2, page 7 of 17)

UNCLASSIFIED



UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603270N PROQIECT NUMBER: E2194
PROGRAM ELEMENT TI TLE: Advanced El ectronic PRQIECT TITLE: Electronic Warfare
War f are Technol ogy Advanced

Technol ogy

i nprovenents are projected to mature. EWAT will al so denonstrate advanced graphi cal cockpit displays based on prior
year’s research establishing situational awareness guidelines. Projected focus areas that support the technol ogy
denonstrations that the EWAT team addresses are: Advanced IR Threat Counterneasures, Advanced Threat Anal yses,

Tactical Aircraft Directed IR Counterneasures, Integrated Laser and IR Threat Warning Concepts, Integration and Live
Fire Denonstration, Advanced G aphic D splay and EW Sensor Fusi on, Advanced RF Threat Warning and Sel f-Protection, and
Advanced EW Techni cal Research

(U ADVANCED | R THREAT COUNTERMEASURES: G ound and flight test the optimzed 6” expendable for low / slow
aircraft not schedul ed to receive ASTE expendabl es.

(U ADVANCED THREAT ANALYSES: Conplete the analysis of the Sage Flat surface-to-air threat. Initiate a Sage
Flat followon threat analysis. Execution of the analysis requires seeker acquisition so that hardware-in-the

| oop sinulations can be performed. Procure a missile asset for exploitation

(U TACTI CAL Al RCRAFT DI RECTED | NFRARED COUNTERMEASURES (TADIRCM): Conplete the live fire mssile flight test
of the TADI RCM System using an unmanned QF-4 aircraft with the TADIRCM pod installed and begin testing the

i ntegration of LWtechnology in the 2 color IR warning sensor

(U | NTEGRATED LASER AND | R THREAT WARNI NG CONCEPTS: Conpl et e prototype devel opnent for LWintegration into 2
color IR technology. Wbirk includes performng |aboratory, ground, and flight testing of the integrated el ectro-
optical/infrared m ssil e-warni ng concept.

(U [ NTEGRATI ON AND LI VE FI RE DEMONSTRATI ON: Support EQ I RFRF threat warni ng and counterneasures denonstrations
through flight tests of advanced systens on the Q-4 EWtest bed aircraft. Possibly flight test the advanced
RF tow i ne technol ogy.

(U ADVANCED GRAPHI C DI SPLAY AND ELECTRONI C WARFARE SENSON FUSI ON: Continue interfacing with the fleet for

i mproved situational awareness and use man-in-the-1oop sinulations to denonstrate the sensor fusion systemin a
| abor at ory environnent.

(U ADVANCED RF THREAT WARNI NG AND SELF- PROTECTI ON:  Continue research into RF self-protection for tactica
aircraft including techniques to reduce radar warning receiver anbiguities and enhances angl e-of-arrival
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determ nati on and new RF applique techniques for ALR-67 (V2) & (V3). Flight test the N AD antennae and advanced
tow i ne technol ogy. Conduct flight tests of an airborne GPS system augnented with Wavel ets technol ogy in order
to determ ne the systens detection capability of RF janmm ng waveforns.

(U ADVANCED ELECTRONI C WARFARE TECHNI CAL RESEARCH: Conduct advanced EWtechnical research at the Naval
Post gr aduat e School for next-generati on EWwarni ng and response for naval aviation

C. (U OTHER PROGRAM FUNDI NG SUMVARY: Not appl i cabl e.

(U RELATED RDT&E: This Program El enent (PE) adheres to Defense Reliance Agreements on EWw th oversight and
coordi nation provided by the DDR&E and is associated with efforts that are being pursued under the following Arny and Air
Force PEs:

PE 0602204F ( Aerospace Avi oni cs)

PE 0602270A (El ectronic Warfare Technol ogy)

PE 0602270F (El ectronic Warfare Technol ogy)

PE 0603270A (Advanced El ectronic Warfare Technol ogy)

PE 0603270F ( Advanced El ectroni c Technol ogy)

PE 0602601F (Phillips Lab Expl oratory Devel opnent)
0603605F ( Advanced Wapons Technol ogy)

PE 0601153N (Def ense Research Sci ences)

PE 0602234N (Materials, Electronics and Conputer Technol ogy)
PE 0602270N (El ectroni c Warfare Technol ogy)

PE 0603217N (Air Systens and Weapons Advanced Technol ogy)
PE 0603792N ( Advanced Technol ogy Transition)

PE 0604270N ( EW Devel opnent)

cccecccccecece
Y]
m
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D. SCHEDULE PROFI LE: Not applicable.
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(U COsT: (Dollars in Thousands)

PROIECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM

R2090 Functional Recognition & Response
11, 254 8,577 8, 595 9, 145 8,976 8, 967 8, 858 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project devel ops and denonstrates counterneasures to

previ ously unknown threat systens which may be encountered for the first tine during hostilities. Threat systens include
anti-ship mssile seekers, surface-to-air guidance systens, aircraft intercept radars, and ship surveillance and targeting
systenms. The Specific Emtter ldentification (SEI) technol ogy devel oped in this programsignificantly enhances the ability
to quickly and accurately perform Conbat ldentification (I1D) and support the Joint Mssion Areas as defined by the Chief of
Naval Qperations (i.e., Joint Strike, Intelligence, Surveillance and Reconnai ssance, etc.). Existing Electronic Warfare
(EW warni ng and countermneasure systens will be nodified with techni ques denonstrated under this programthat do not rely on
specific parameters. The approach will denonstrate rel ated technol ogy devel oped in the EWtechnol ogy base through field
trials and at-sea denonstrations.

(U PROGRAM ACCOVPLI SHVENTS AND PLANS

1. (U) FY 1999 ACCOWPLI SHVENTS: This objective focused on devel opi ng and denonstrating detection, identification and
el ectronic attack of previously unknown threat systens that may be encountered for the first tine during
hostilities. Threat systens include anti-ship nmissile seekers, surface-to-air guidance systens, aircraft intercept
radars, and ship surveillance and targeting systens. After detection and classification, the project focused on
generating generic responses that rapidly and effectively counter the threat. Existing EWwarning systens were
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nodi fied with techni ques denonstrated under this programthat do not rely on previously known paraneters. The
approach denonstrated rel ated technol ogy devel oped in the EWtechnol ogy base through field trials and at-sea
denonstrati ons.

2.

(U Denonstrated and transitioned optimal Functional ID architecture into the Navy' s Advanced I ntegrated

El ectronic Warfare System (Al EW5).

(U Denonstrated and transitioned optimal Functional ID architecture into the Navy’s EA-6B and for a potenti al
followon aircraft.

(U Denonstrated Functional ID SElI and generic counterneasures to support devel opnent of Al EWS.

(U Eval uated Canadi an Naval El ectronic Warfare System (CANEWS-2) receiver systemand identification algorithns
to determ ne useful ness for application in Al EWS.

(U Initiated systemintegration for the ANV UYX-3 (SElI Processor) and devel opnent for new Digital Signal
Processi ng (DSP) codes agai nst nodern radar nodul ations

(U Fabricated and denonstrated flight ready 40 GHz fiber optic links for comunication over tow line with
either ALE-50 or future mllinmeter wave towed decoy.

(U Conpeted initial version of the Networked Real -time 2 di nensional/3 dinmensional (2-D/3-D) display for use on
Uni x Silicon Gaphics machines and Sun and Wndows NT PC workstations. Initial version transitioned to multiple
Navy users and revisions are continuing.

(U Denonstrated at sea a high power Advanced Multifunction Radi o Frequency (AVRFS) El ectronic Countermeasures
Transmitter using nodern phased array technol ogy which can concurrently function as both a jamer and

communi cations |ink.

(U FY 2000 PLAN:
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(U FUNCTI ONAL RECOGNI TION:  The SEI technol ogy developed in this programsignificantly enhances the ability to
qui ckly and accurately perform Conbat I D and support the Joint Mssion Areas as defined by the Chief of Naval
Qperations (i.e., Joint Strike, Intelligence, Surveillance and Reconnai ssance, etc.).
- (U Provide systemintegration of the ANV UYX-3 (SEl Processor) into Increment 1 of the AIEWS, finalize
i nprovenents to existing DSP code, continue software partitioning and finalize re-hosting and integration
wi th new DSPs, presenting Increnent 1 with a capability of identifying specific emtters by radar signature
thus greatly enhancing the Conbat ID of the system
- (U Final report of this one-year effort will be provided to the AIEWS office. Technol ogi es devel oped by
Canada (CANEWS 2) can be applied to address inprovenents to the conplex pulse train de-interleaving
requi renents of AIEWS5, allowing for transition of these technol ogies coupled with the SEI processing
capability providing enhanced pul se trai n anal ysis.
- (U Design and fabricate high speed digital receiver and refine algorithns for application of the Double
Delta precision DF system addressing the requirement of precise Angle of Arrival (AQA) information in support
of de-interleaving of nultiple emtters, situational awareness, and directional counterneasures.

(U CGENERI C RESPONSE: Existing Electronic Warfare countermnmeasures systenms will be nodified with techniques

denonstrated under this programthat do not rely on specific paraneters.

- (U Mdify existing Synthetic Aperture Radar (SAR) counterneasures devel opnent hardware by providing multiple
transmt antennas and controls to address the probl em posed by the advanced interferonetric SAR radars and
denyi ng these systens surveillance and targeting capabilities against United States (US) forces.

- (U) Develop multi-spectral techniques for airborne EWsystens performfield tests with surrogate systens and
commence integration into MIIlinmeter Wave Counterneasures pod to provide naval aircraft with a capability
agai nst anti-air threats enploying both mcrowave and nmillineter wave frequencies.
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Recogni ti on/
War f are Technol ogy

- (U Fabricate a MIlinmeter Wave (MWY Fiber Optic Towed Decoy (FOID), integrate with an onboard techni ques
generator, and flight test against threat simulators denonstrating a capability in the MWVfrequency range
for application to tactical aircraft in addressing the MWt hreat.

- (U) Develop self-adaptive Electronic Attack (EA) techniques enploying Artificial Intelligence (Al) against
the counter-surveillance and counter-targeting threats for introduction into Increnment 2 (EA) of the Al EWS
pr ogr am

- (U Conduct proof of concept denonstrations of advanced H gh Band Photoni c Beanform ng network for the
Advanced Multifunction Radi o Frequency System ( AMRFS)

(U EWEFFECTI VENESS: This objective is focused on devel opi ng hardware and software nodel s/ sinul ati ons whi ch
all ows one to evaluate EWconcepts, hardware, techniques and software. Representative scenarios in part or in
total nust be available. The type of tools required nust be representative of the threat, which may include Low
Probability of Intercept, selectable radar paraneters, and sophisticated signal processing. These tools will be
avai l abl e for both |l aboratory and field tests.
- (U Model ownship nonostatic clutter effects, bistatic clutter and assess the environnmental effects on the
SElI technol ogy, thus providing an anal ysis of the expected real world performance of a sensitive, high
preci sion DF, SElI capable El ectronic Support (ES) sensor in the detection and identification of threats.
- (U) Develop inproved 2-O¥ 3-D display graphics and interfaces to provide a visual playback of field tests and
digital nodeling for users to evaluate the tests results providing a better understandi ng of system
ef fectiveness, in particular when unknown threats are encountered for the first tine.

(U FY 2001 PLAN:
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(U FUNCTI ONAL RECOGNI TION:  The SEI technol ogy developed in this programsignificantly enhances the ability to
qui ckly and accurately perform Conbat I D and support the Joint Mssion Areas as defined by the Chief of Naval
Qper ati ons.

- (U Denonstrate technol ogi es that can support systemintegration of the ANV UYX-3 (SElI Processor) into the
Engi neeri ng Devel opmrent Model (EDM of AlIEWS, continue software partitioning and perform at-sea tests
denonstrating a capability of identifying specific emtters by radar signature, thus greatly enhancing the
Conbat 1D of the system

- (U) Develop the AN UYX-4 next generation SEl processor, which will provide an advanced SEl technol ogy refresh
capability to conbat systens and devel op an integration approach for incorporating these technol ogies into
operati onal systens.

- (U Integrate and field test the Double Delta precision Direction Finding (DF) systemdenonstrating the
ability of meeting the requirenent of precise ACA information in support of de-interleaving of nultiple
emtters, situational awareness, and directional counterneasures.

(U CGENERI C RESPONSE: Existing Electronic Warfare countermnmeasures systenms will be nodified with techniques

denonstrated under this programthat do not rely on specific paraneters.

- (U Field test nodified SAR counterneasures devel opnent hardware agai nst an Air Force surrogate system
denonstrating the ability to deny information to the advanced interferonmetric SAR radars and denying these
systens surveillance and targeting capabilities against US forces for introduction into Increment 2 (EA) of
t he Al EWS program

- (U Conplete devel opment of a low cost MIIlinmeter Wave Counterneasures pod to provide naval aircraft with a
capability against anti-air threats enploying both m crowave and mllineter wave frequencies.

- (U During at-sea tests, denonstrate self-adaptive El ectronic Attack (EA) techni ques enploying Artificial
Intelligence (Al) against the counter-surveillance and counter-targeting threats for introduction into
Increnent 2 (EA) of the Al EWS program
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- (U Conduct |aboratory and field trials against sinulators or surrogates to determ ne effectiveness of the
coherent EA techni ques agai nst the enmergi ng coherent Anti-ship Mssile (ASM threats for application to
Increnent 2 (EA) of the Al EWS program

- (U Define and devel op Hi gh Band Beanforner for AMRFS.

(U EWEFFECTI VENESS: This objective is focused on devel opi ng hardware and software nodel s/ sinul ati ons which
all ows one to evaluate EWconcepts, hardware, techniques and software. Representative scenarios in part or in
total nust be available. The type of tools required nust be representative of the threat, which may include Low
Probability of Intercept, selectable radar paraneters, and sophisticated signal processing. These tools will be
avai l abl e for both |l aboratory and field tests.

- (U Mdel multiple ownship emtters and conmbine with ownshi p nonostatic clutter effects, bistatic clutter to
assess the environmental effects on the SElI technol ogy, thus providing an analysis of the expected real world
performance of a sensitive, high precision DF, SEI capable ES sensor in the detection and identification of
t hreats.

- (U) Denonstrate network playback capability during fleet exercises and transition to Navy test ranges for
users to evaluate the tests results providing a better understanding of systemeffectiveness, in particular
when unknown threats are encountered for the first tine.

C. (U OTHER PROGRAM FUNDI NG SUMVARY: Not appl i cabl e.

(U RELATED RDT&E PROGRAMS: This PE adheres to Defense Reliance Agreenents on EWwith oversight and coordination

provi ded by the DDR&E and is associated with efforts that are being pursued under the following Arny and Air Force
PEs:

(U PE 0602204F (Aerospace Avionics)
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PE 0602270A (El ectronic Warfare Technol ogy)

PE 0603270A (El ectronic Warfare Technol ogy)

PE 0603270F (El ectronic Conbat Technol ogy)

PE 0601153N (Def ense Research Sci ences)

0602234N (Materials, Electronics and Conputer Technol ogy)
PE 0602270N (El ectroni c Warfare Technol ogy)

PE 0603217N (Air Systens and Weapons Advanced Technol ogy)
PE 0603792N ( Advanced Technol ogy Transition)

PE 0604270N ( EW Devel opnent)

cccecccece
Y]
m

D. SCHEDULE PROFI LE: Not applicable.
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