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t h e  v i e w
f rom here

THE EMS IS A 
WARFIGHTING 
DOMAIN

 I 
don’t know if it’s me, the approaching AOC Convention, or simply the cycle 
of events, but this time of year often gets me thinking about some of the 
larger issues in the EW community. Around this time of year, I like to take a 
moment and assess where we are and hopefully gain some insight into where 
we are going.

These are very exciting days for the EW discipline. A lot of changes are 
occurring all around our community. We are making huge contributions to opera-
tions in Iraq and Afghanistan. The senior leadership is recognizing those contri-
butions. And the leaders in our community are working hard to take EW to the 
next level. By that, I mean EW is on the verge of transforming from a support role 
to a principal role in future operations. The success of that journey will partly 
depend on how our own community views itself. We are no longer a small frater-
nity of “back-seater” EWOs twisting knobs and turning dials, protecting a fighter 
aircraft or a ship against SAMs or ASCMs. We are a community of professionals 
that provides a unique and universally needed capability – control of the electro-
magnetic spectrum (EMS).

This may sound somewhat esoteric, unless you recognize one of the big lessons 
coming out of Iraq and Afghanistan is the realization that the EMS is a maneuver 
space – a warfighting domain – on par with air, land, sea, space and cyberspace. 
The warfighter knows that he cannot fight in any one of these domains without 
controlling the EMS. 

The notion that the EMS is a warfighting domain is a long way from EW’s humble 
beginnings, but it reflects the reality that we have “used up” the EMS. It is no 
longer an “infinite” resource, and our recent experiences have confirmed that. The 
warfighter is finding that in order to retain free access to the EMS – while denying 
the enemy’s use of it – he needs to think about the EMS as a maneuver space the 
same as any other warfighting domain.

What is unique at this moment in EW’s 50-year history is that many senior 
defense leaders understand this problem, too. From the theater combatant com-
manders to joint staffs and service leaders, they are realizing that they can no 
longer manage EW on an ad hoc basis and expect to achieve spectrum control in 
future conflicts. 

The transformation toward recognizing the EMS as a warfighting domain has 
already started. Our leaders in the EW community are making this very point in 
meetings and briefings, and senior defense leaders are nodding in agreement, or at 
the very least, acknowledging a viable challenge to long-held assumptions about 
warfare. For most of us in the EW community, I think the building blocks to this 
concept have always been there. But now they are coming together and we are using 
them to construct a new EW paradigm that is both consequential and durable and 
serves to control the EMS as a warfighting domain. 

– John Knowles
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OCTOBER

2009 AUSA Annual Meeting 
& Exposition
October 5-7
Washington, DC
www.ausa.org

NMIA 2009 Fall Intelligence Symposium
October 6-7
McLean, VA
www.nmia.org

2009 Combat Vehicles Conference
October 12-14
Dearborn, MI
www.ndia.org

46th Annual AOC International 
Symposium & Convention
October 18-22
Washington, DC
www.crows.org

NOVEMBER

12th Annual Directed 
Energy Symposium
November 2-6
San Antonio, TX
www.deps.org

2nd Annual Navy EWIIP Conference
November 3-5
Virginia Beach, VA
www.crows.org

Aircraft Survivability Symposium 2009
November 3-6
Monterey, CA
Clearance: Secret/US only
www.ndia.org

Defense and Security 2009
November 4-7
Bangkok, Thailand
www.asiandefense.com

AAAA ASE Symposium
November 9-11
Nashville, TN
www.quad-a.org

Dubai Air Show
November 15-19
Dubai, UAE
http://dubaiairshow.aero/

Low Probability of Intercept ELINT/
SIGINT Conference
November 17-19
NPGS, Monterey, CA
www.crows.org

I/ITSEC 2009
November 30-December 3
Orlando, FL
www.iitsec.org

DECEMBER

Operationalizing Intelligence in 
Electronic Warfare for the 21st 
Century Conference
December 1-2
NASIC, Wright Patterson AFB, Dayton, OH
www.crows.org

Worldwide EW Infrastructure 
Conference
December 1-3
Atlanta, GA
www.crows.org

EW Symposium
December 2-3
Shrivenham, UK
Clearance: Secret (Four Eyes) 
www.cranfi eld.ac.uk

JANUARY

AUSA Army Aviation Symposium
January 5-7
Arlington, VA
www.ausa.org

Surface Navy National Symposium
January 12-14
Arlington, VA
www.navysna.org

Mugu Crows Annual Symposium
January 26-27
Port Hueneme, CA
www.mugucrows.org a

c a l e n d a r  c o n f e r e n c e s  &  t r a d e s h o w s

For more information on AOC 
conferences, visit www.crows.org.
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P O Box 912-561, Silverton 0127, 
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Technopark, Pretoria, Republic of 
South Africa

Tel:  +27 12 421 6200, 
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E-Mail:  marketing@ewation.co.za 
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442885_Grintek.indd   1 8/18/09   4:23:38 PM



 It is now possible to accelerate legacy electronic warfare 
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OCTOBER

Electromagnetic Environmental Effects 
(E3) and Spectrum Supportability (SS) 
for Program Managers
October 1
Fairfax, VA
www.afcea.org

Tactical Battlefi eld Communications 
Electronic Warfare
October 13-16
Washington, DC
www.crows.org

Refresher on Electronic Warfare
October 17-18
Washington, DC
www.crows.org

Cyber Warfare Tutorial
October 18
Washington, DC
www.crows.org

EW Project Management
October 20
Washington, DC
www.crows.org

Low Probability of Intercept (LPI) Radar 
and What to do About it
October 22
Washington, DC
www.crows.org

Operation Research for IO 
and Cyber Analysis
October 23
Washington, DC
www.crows.org

Radar Cross-section Reduction
October 26-28
Atlanta, GA
www.pe.gatech.edu

High Energy Laser Weapon Systems
October 26-30
Dayton, OH
www.deps.org

NOVEMBER

Introduction to Electromagnetic 
Compatibility
November 2
Fairfax, VA
www.afcea.org

2009 End to End Testing Workshop
November 2-5
San Diego, CA
www.itea.org

2009 UK MOD Platform Protection 
Seminar
November 3
Bristol, UK
DESASP-RM1@mod.uk

Directed Energy Education Workshop
November 6
San Antonio, TX
www.deps.org

Understanding and Engaging 
“Now Media”
November 10-12
Alexandria, VA
www.crows.org

Military Electronic Warfare Course
November 10-14
Shrivenham, UK
www.cranfi eld.ac.uk

Survivability
November 23-December 4
Shrivenham, UK
www.cranfi eld.ac.uk

DECEMBER

IR Countermeasures
December 1-4
Atlanta, GA
www.pe.gatech.edu

Senior Leader Information Operations 
Course
December 7-11
Alexandria, VA
www.crows.org   a

c a l e n d a r  c o u r s e s  &  s e m i n a r s

For more information about AOC courses 

or to register, visit www.crows.org.
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TOTAL EW SOLUTION - full protection/enhanced survivability - proven on
helicopters such as the Apache, Cobra, Black Hawk, CH-53, Puma.
Fully Integrated EW Suites with Radar Warning
Receiver, Laser Warning System, MWS, ECM
Jammer, Chaff and Flare Dispensing System
DIRCM capable, Airborne ESM/ELINT and
Advanced Search & Rescue Systems
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Airborne Warning System - Based on IR Staring
Array Sensors and Signal Processing
Techniques

442261_Elisra.indd   1 8/26/09   11:16:35 AM



www.Herley-MSI.com
RFSimulation@Herley.com

417543_EWsimulation.indd   1 2/20/09   3:00:08 PM



T
h

e
 J

o
u

rn
a

l 
o

f 
E

le
c

tr
o

n
ic

 D
e

fe
n

s
e

  
| 
 O

c
to

b
e

r 
2
0
0
9

12

m e s s a g e
f rom the pres idents

T
his month the AOC Presidency will change hands. Thus we are writing a joint mes-
sage to mark the change but more importantly, to emphasize that there will be 
continuity and follow-through of our shared vision and strategic goals for this As-
sociation. The AOC has accomplished much in the past two years. We have institu-
tionalized a new strategic plan with prioritized recommendations, revamped and 
reenergized our conference schedule, embraced Information Operations through the 

Information Operations Institute (IOI), and begun the journey to improve our educational program 
with the rollout, this October, of “The Essentials of Electronic Warfare” – a handbook that will act 
as the basis for our strategic education goals. The Association is well positioned to be the relevant 
organization to continue this drive into the future and to be the advocate for Electronic Warfare 
and Information Operations. 

Chris and I believe all of us – AOC leadership, AOC staff and the global AOC membership – work-
ing together can continue to guide our discipline in the right direction. We want to ensure defense 
establishments and government leadership understand the force-multiplying benefits that warfight-
ers will attain with enhanced EW/IO capabilities and strategies – and with these in place or on the 
horizon, control the total electromagnetic spectrum. 

 As the AOC moves closer to our 50th anniversary, we issue a “call to arms.” As an Association of 
dedicated professionals, we the members represent a critical, but at times overlooked, resource in 
our nation’s security. In some respects, due to the nature of our business, the accomplishments of 
EW and IO professionals go unnoticed. With that understanding, we charge each of you to actively 
inform and educate co-workers and government and military officials on the important role EW 
and IO plays every day in the defense of this nation and its warfighters. All AOC members must get 
involved with local Chapters and AOC Headquarters. If you are a Chapter Officer, work with your 
regional directors to educate and enhance your regional members and government officials on the 
importance of EW and IO. 

The AOC Headquarters will support your efforts in every way possible, but as an active AOC 
member you represent the “last mile” of expertise in our profession and you are the AOC’s most 
valuable resource.

We both look forward to seeing you at the National Convention and Symposium October 18-21, 
in Washington, DC. 

Kermit Quick (outgoing president) and 
Chris Glaze (incoming president)

Association of Old Crows
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The legendary T-25 Simulator for Electronic Combat Training (SECT) can train in
every electronic warfare (EW) domain. Its innovative, flexible architecture enables
continuous growth in capabilities that can be applied to any EW training need,
as well as other training applications and domains.

For more information, call 800-655-2616 or e-mail AAIREG@aaicorp.com.

aaicorp.com
© 2009 AAI Corporation. All rights reserved. AAI is an operating unit of Textron Systems, a Textron Inc. 
(NYSE: TXT) company. AAI is a registered trademark of AAI Corporation. Small photos courtesy 
U.S. Air Force and U.S. Army.

AAI’s RECONFIGURABLE TRAINER
ANY TRAINING APPLICATION. ANY DOMAIN.
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t h e  m o n i t o r
news

The Joint Electronic Warfare Cen-
ter (San Antonio, TX) has briefed Vice 
Chairman of the Joint Chiefs of Staff 
Gen James Cartwright on the results of 
US Strategic Command’s EW Functional 
Solutions Analysis (FSA). 

The outcome of last month’s brief-
ing is that General Cartwright has ap-
proved a Joint EW Initial Capabilities 
Document (ICD) that lays the ground-
work for substantial improvements in 
DOD EW in terms of leadership and or-
ganization, training and acquisition, 
and strategic investments. Many of the 
factors shaping these changes are com-
ing out of lessons learned in current 
operations in Iraq and Afghanistan. 

In those theaters, free access to 
the Electromagnetic (EM) Spectrum, or 
EMS – something that had usually been 
taken for granted by the warfighter – 
has become a major problem. The op-
erational EW community has seen for 
the past several years that military and 
civilian use of the EM Spectrum has 
increased dramatically, and consistent 
military access to the EMS is becom-
ing far more difficult to achieve. While 
current operations have addressed this 
problem in the short term by deploying 
hundreds of EWOs to these theaters, the 
DOD leadership has determined that a 
more strategic and holistic approach is 
required in the future.

The Joint EW ICD describes con-
cepts and solutions that provide a bet-

ter framework to enable the warfighter 
to consider the EM Spectrum as op-
erational maneuver space, addressing 
some of the most basic concepts about 
the EMS. This will lead to inevitable 
discussions on whether the EMS should 
be considered a warfighting domain on 
par with the air, land, sea, space and 
cyberspace domains. 

The EW ICD also addresses the need 
for a larger, overarching EM battle 
management (EMBM) strategy that 
ties together all aspects of electronic 
protect (or electronic counter-coun-
termeasures), spectrum manage-
ment, electronic warfare support and 
electronic attack. Along these lines, 
the EW ICD also recommends a lexi-
con change that includes this larger 
EMBM concept. 

The proposed lexicon, EM Spectrum 
Warfare or simply, “Spectrum War-
fare,” will not replace EW terminology 
one-for-one. Rather, it will serve to de-
scribe Spectrum Warfare more broadly 
than its predecessor, “EW.” Spectrum 
Warfare will be the leading component 
in achieving EM Spectrum Control.

Another major outcome of the ICD is 
the recognition that EW and its associ-
ated organizations and activities need 
to be organized and managed more 
effectively within DOD. Because the 
DOD’s EW capabilities and resources are 
mostly spread among and fragmented 
within the Services, the ICD recom-

mends the most effective approach to 
managing EW is to create a Joint EM 
Spectrum Enterprise. It is not clear at 
this point what specifically the Joint 
EM Spectrum Enterprise will entail. 

With the Joint EW ICD now ap-
proved by the Services and the Joint 
Staff, the DOD’s next move is to com-
mence a 120-day study led by a Feder-
ally Funded Research and Development 
Center (FFRDC) to recommend how the 
DOD can establish a Joint EM Spec-
trum Enterprise, what it will comprise, 
and how its various entities will col-
laborate to deliver EM Spectrum Con-
trol capabilities and resources for the 
Warfighter. Using the Joint EW ICD as 
a baseline, US Strategic Command (via 
the Joint EW Center) and the Joint 
Forces Command will write the terms 
of reference (TOR) for the study to help 
guide the study team. 

The gist of all this study work is 
to look at the EMS in a new light and 
build a stronger capability to enable 
the US to fight in the EMS. Although 
the services are not necessarily keen 
to abandon their EW concepts and ca-
pabilities, the Joint Staff recognizes 
that the combatant commanders are 
concerned about achieving spectrum 
control in future operations. The Joint 
EM Spectrum Enterprise should ad-
dress those concerns and reshape, to 
some degree, how the DOD approaches 
EM Spectrum Control. – J. Knowles

 US ARMY EW CONTINUES 
TO TAKE SHAPE

As the US Army moves forward with 
its EW plans, re-establishing the disci-
pline by training more than 1,600 EW 
experts in the coming years, it is also 
addressing policy issues that will affect 
how EW evolves within the Service. 

The Army’s EW capabilities are de-
veloping. The Army is currently testing 
a prototype airborne electronic attack 

(AEA) capability via the Rapid Equip-
ping Force. The aim is to evaluate the 
AEA capability and then possibly field 
additional aircraft in order to take some 
of the pressure off US Navy and US Ma-
rine Corps EA-6B squadrons and US Air 
Force EC-130H squadrons that have been 
flying counter IED missions for the past 
five years. At press time, the Army was 
evaluating multiple AEA payloads and 
various aircraft types ranging from 

DOD TO STUDY JOINT EM SPECTRUM ENTERPRISE

440970_AAI.indd   1 8/27/09   7:07:40 PM
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t h e  m o n i t o r  |  n e w s

erational requirements and ensure that 
systems developed by the acquisition 
community meet operational needs. Al-
though the Army has conducted very 
little EA over the past five decades, 
what ground-based EA capabilities it has 
owned have resided within the intelli-
gence community, which has been the 
de facto “home” for ground-based EW 
in the Army for decades. Currently, EA 
requirements, from special purpose EA 
systems, like Prophet, to basic EA sys-
tems, such as CREW jammers, falls with-

in TCM Ground Sensors located at Fort 
Huachuca, AZ. However, as the Army’s 
Fires community, based at Fort Sill, OK, 
takes on greater responsibility for the 
EA mission, the Army leadership must 
decide which “schoolhouses, and there-
fore, which TCMs should be developing 
which EA capabilities. 

Those who want to shift more EW re-
sponsibility to the Army Fires commu-
nity argue that the Army is creating an 
operational conundrum by allowing the 
intelligence community to manage EW 
requirements. “Do I attack or collect?’ 
asked one informed Army official. “Oth-
er services that have more experience 
with EW have already figured this out, 
and they have aligned EW within their 
warfighting communities rather than 
their intelligence communities. So, now 
the Army is grappling with the ques-
tion of how to get into electronic attack 
and we don’t have the schoolhouse or 
a center that is used to building those 
requirements.”

The question carries significant im-
plications for the future of Army EW. 
The Army leadership has decided not 
to buy CREW 3.3 system and will in-
stead develop the Integrated EW Sys-
tem (IEWS). The IEWS will be a modular, 
scalable, open architecture EA system 
that Army EW officials expect will re-
place CREW systems. But the system 
will also feature EA technology that will 
enable it to perform EW missions well 
beyond jamming RCIEDs. IEWS will also 
be interoperable in a joint environment, 
which means it will address RF fratri-
cide issues that have plagued Army op-
erations in Iraq and Afghanistan. IEWS 
received a boost last month when the 
Vice Chairman of the Joint Chiefs of 
Staff, Gen James Cartwright, approved 
the Joint EW Initial Capabilities Docu-
ment (ICD). The Army has aligned its EW 
needs with the ICD, and an IEWS Annex 
to the Joint EW ICD has essentially kick-
started the program. The Army will now 
move ahead with identifying a Materiel 
Development Authority (MDA), which 
may be an Army organization or another 
service if the IEWS gains joint status. 
The MDA will then conduct an AOA and 
determine a development strategy.

Despite the Army’s success at start-
ing new EW programs, such as the AEA 

light manned aircraft to UAVs. The AEA 
capability is scheduled to be available in 
theater by October 10. 

While the Army focuses on deploying 
the new AEA capability, EA has become 
the subject of a larger debate within 
the Army about how to best organize to 
nurture emerging EW capabilities. The 
Army’s traditional organization around 
“schoolhouses” and centers creates a 
materiel landscape that is shaped by 
Training and Doctrine Command Capa-
bilities Managers (TCMs), who write op-
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for the new system at the Fires Center 
at Fort Sill?’ Or does it go back to busi-
ness as usual, and give the capability to 
the Intel Center at Fort Huachuca? If the 
system goes back to Huachuca, does the 
Army get caught up again in the intel 
gain/loss conundrum?”

The Army is debating these EW is-
sues at its most senior levels. It is not 
clear when these issues will be resolved, 
but the nascent Army EW community is 
slowly finding its feet and weighing in 
on its future. – J. Knowles

JOINT DIRCM PROGRAM 
NEARING RFP STAGE

The US Army’s nascent Common Infra-
red Countermeasure (CIRCM) program is 
moving forward and earning significant 
interest from industry. Under the CIRCM 
program, the Army aims to develop a 
lightweight, laser-based, directed IRCM 
(DIRCM) system for Army rotary- and 
fixed-wing aircraft and Navy, Marine 
Corps and Air Force rotary-wing aircraft. 
The focus of the program is on reducing 
the size of the DIRCM pointer-tracker tur-
ret or jam head, which directs the laser 
beam at incoming IR-guided missiles, so 
it can fit on small helicopters. The Army 
issued a request for information in July, 
asking respondents to provide comments 
on the CIRCM (pronounced “kerkum”) 
Draft System Performance Specification, 
Draft Interface Control Document, and 
Draft Program Schedule. 

The proposed CIRCM system solu-
tion must use a Modular Open Systems 
Approach (MOSA) to enable it to inter-
face with, and be cued by, future mis-
sile warning systems such as the Navy’s 
Joint and Allied Threat Awareness Sys-
tem (JATAS). The Marine Corps’ MV-22 
Osprey tilt-rotor aircraft will be the lead 
platform for JATAS and will be fitted 
with CIRCM once it becomes available.

BG Thomas Cole, who heads the 
Program Executive Office for Intelli-
gence, Electronic Warfare and Sensors 
(PEO-IEW&S), noted the significant in-
dustry investments made in miniatur-
izing DIRCM jam heads. As a result, he 
told JED, the technology is already at a 
“prototype/preliminary design system-
level” stage mature enough to allow the 
Army potentially to skip the standard 
Technology Development phase [with 
two competing contractors] and move 
straight into Engineering and Manufac-
turing Development [with a single con-
tractor] early next year. Reliability and 

platform and the IEWS, the Army is still 
wrestling with how to organize itself to 
develop its EW capabilities across the 
board. “How does the Army get into 
EA when we are not used to developing 
requirements for EA?” asked the Army 
official. “We only do SIGINT and collec-
tion. So, now that the Army is not going 
to buy [CREW] 3.3, and the VCJCS has 
approved the IEWS Annex to the Joint 
ICD, how do we answer the big question, 
‘How does the Army fall in line with the 
Joint Warfighter and place ownership 
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its DIRCM system, are also expected to 
bid for the program.

The Army’s Communications-Elec-
tronics Life-Cycle Management Command 
Acquisition Center (Ft. Monmouth, NJ) 
released the RFI on behalf of the Pro-
gram Director for Aircraft Survivability 
Equipment under PEO-IEW&S. Program 
officials are scheduled to release an 
RFP in the next few months and hope 
to achieve Milestone B approval in June 
2010. If the schedule holds, the Army 
would award a 21-month engineering 

and manufacturing development con-
tract shortly after Milestone B approval. 
The CIRCM technical point of contact is 
Darrell Quarles at (256) 955-0304, e-mail 
darrell.quarles@us.army.mil – G. Good-
man and J. Knowles

 US NAVY ISSUES NEXT-
GENERATION JAMMER BAA

On September 15, the US Navy’s EA-6B/
Airborne Electronic Attack Program Of-
fice (PMA-234) at Naval Air Systems Com-
mand (NAS Patuxent River, MD) released 
the final Broad Agency Announcement 
(BAA) for Technology Maturation con-
tracts under the Next-Generation Jam-
mer (NGJ) program (see p. 34). Bidders’ 
proposals are due on October 15. PMA-234 
plans to select up to four companies to 
receive 10-14 month contracts valued at 
$15-$30 million by March 31.

The program’s aim is to provide a re-
placement around 2018 for the venerable 
ALQ-99 external jamming pods currently 
used on the EA-6B Prowler and on the 
new EA-18G Growler aircraft that has be-
gun to replace it. It is expected that the 
NGJ program will produce new pods that 
will be integrated onto the Growler and 
possibly the F-35 Joint Strike Fighter. 
However, an ongoing Analysis of Alter-
natives (AoA), slated for completion next 
April, will determine the preferred NGJ 
solution(s), which could include putting 
the capability on unmanned aircraft.

The Technology Maturation contracts 
will have two objectives: The first calls 
for each contractor to propose a pre-
liminary design of a system-level Con-
cept Demonstrator that integrates NGJ 
Critical Technology Elements (CTEs). The 
second objective is for each company to 
mature the CTEs to Technology Readi-
ness Levels of 6 or higher. That work will 
feed into a follow-on Technology Devel-
opment phase, which will demonstrate 
technology maturity through a series 

jam-head tracking capability testing are 
planned in the meantime to confirm 
that technological maturity, he said.

Several EW companies are expected 
to pursue the CIRCM program. ATIRCM 
manufacturer BAE Systems is following 
the program, as are LAIRCM manufac-
turers Northrop Grumman and Selex Gal-
ileo, which announced their CIRCM team 
last month. Raytheon Missile Systems, 
which has developed the Quiet Eyes sys-
tem, and ITT Electronic Systems, which 
has conducted flight demonstrations of 
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mand’s C-17 and C-130 transport aircraft 
to protect them from shoulder-launched, 
IR-guided, surface-to-air missiles. 
Transport aircraft are vulnerable to the 
heat-seeking missiles during takeoffs, 
landings and air drops. Over the past 
six years, the Air Force has procured 
132 LAIRCM systems to date for its 210 
funded C-17s and 174 of the systems for 
its more than 400 C-130s, according to 
USAF FY10 budget documents. In ad-
dition, the service began LAIRCM pur-
chases for its 100+ C-5 transports in 
2008, ordering 13 to date.

The AAQ-24 LAIRCM, produced by 
Northrop Grumman (Rolling Meadows, 
IL), automatically detects and tracks an 
incoming threat missile. It then directs 
a high-intensity modulated laser beam 
– from a swiveling pointer-tracker tur-
ret – at the missile’s IR seeker to defeat 
it. C-17s and C-130s typically are fitted 
with two LAIRCM turrets, with one on 
each side of the aircraft. The system is 
fully automatic following power-up.

A separate passive missile warning 
system (MWS), composed of five or six 
sensors installed externally around the 

aircraft’s fuselage to provide full spatial 
coverage, cues the turrets to the direc-
tion of arrival of the IR missile. LAIRCM 
has used Northrop Grumman’s AAR-54 
ultra violet-based MWS, but it will be re-
placed by a more advanced Next-Gener-
ation (NexGen) two-color IR-based MWS 
developed by the company. NexGen en-
tered low-rate initial production for the 
Air Force a year ago.

The Air Force initiated the LAIRCM 
program in 2001, leveraging Northrop 
Grumman’s earlier-generation AAQ-24 
directable lamp-based Nemesis system 
that had been jointly developed by US 
Special Operations Command and the UK 
during the 1990s. After the September 
11 attacks that year, the LAIRCM pro-
gram became a major Air Force priority. 
The service began installing the system 
on its C-17s and C-130s in 2003. 

LAIRCM’s original pointer-tracker tur-
ret, called the Small Laser Transmitter 
Assembly (SLTA), is being replaced with 
the smaller and lighter Guardian LTA. 
Northrop Grumman began delivering the 
Guardian turrets to the Air Force in the 
summer of 2008. The service plans to ret-

of laboratory demonstrations and flight 
tests aboard contractor test aircraft on 
a Government range. The two phases, 
the BAA states, will “facilitate a smooth 
transition of the key technologies into 
future DOD EW capabilities, such as the 
EA-18G, F-35 and unmanned aircraft.”

The NGJ BAA solicitation number is 
N00019-09-0238. The contracting point 
of contact is Ms. Robyn Warner, Robyn.
Warner@navy.mil. – G. Goodman

LAIRCM FIELDING CONTINUES 
ON USAF TRANSPORTS

The US Air Force continues to field 
the laser-based Large Aircraft Infra-
red Countermeasures (LAIRCM) system 
in large numbers on Air Mobility Com-
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rofit them on the existing LAIRCM sys-
tems on its C-17s. Lt Col William Kelleher, 
Business and Integration Flight Lead in 
the 654th Aeronautical Systems Squad-
ron (LAIRCM) at Wright-Patterson AFB, 
OH, told JED that the displaced SLTAs 
will be moved over to C-130s to increase 
the number of those aircraft fitted with 
LAIRCM. The LAIRCM turrets are perma-
nently installed on the C-17 aircraft, but 
are often rotated among C-130s.

“Our intent is to field LAIRCM on as 
many C-17s as possible,” Kelleher said. 
“Our goal is 190+.” LAIRCM procure-
ments take a holiday in the USAF FY10 
budget request, but Kelleher said that 
amounts to a pause while the service 
awaits budget direction from the Obama 
Administration. – G. Goodman

CORRECTION

The article, “The Top 20 EW Programs,” 
in the August 2009 JED, contained an er-
ror. The estimated five-year value of the 

TSP FACES OFF WITH ASIP
The US Army plans to integrate 

the Tactical Signals-Intelligence 
Payload (TSP), under development 
by BAE Systems (Nashua, NH) since 
2004, on its Extended-Range Multi-
purpose (ERMP) unmanned aircraft 
system (a Predator variant formerly 
called Sky Warrior). However, the 
Air Force has developed a different 
SIGINT payload for its Predator UAS 
– a scaled-down variant of Northrop 
Grumman’s Airborne SIGINT Pay-
load (ASIP) going on the Air Force’s 
larger Global Hawk UAS. 

The Office of the Secretary of 
Defense, questioning the need for 
funding two different Predator 
SIGINT payloads, initiated a study 
that could lead to a fly-off between 
the two systems over the next year 
or so. Subject to the outcome of 
OSD’s action, the Army is moving 
ahead with plans to compete its 
TSP procurement (as the “Enhanced 
TSP”), with a low-rate production 
decision scheduled in the third 
quarter of FY2010. Northrop Grum-
man could compete against BAE 
Systems for that contract with an 
ASIP variant. – G. Goodman
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Varying threat geometries, jammer tech-
niques, and system employment methods 
were evaluated as part of the test. The 
demonstration prototype utilizes a modi-
fied version of the AN/ALQ-227 Commu-
nication Countermeasures System (CCS), 
developed by Raytheon (Ft Wayne, IN) 
for the EA-18G program. The CCS is inte-
grated in a small electronics pod built by 
Zivco Engineering and approved for flight 
on the Predator A Unmanned Air System 
(UAS). Other key components within the 
pod include Aethercomm solid state am-
plifiers, a Raytheon Microlite data link, 
Zeli GPS, and NSWC Crane designs for 
the payload controller, EA antennas and 
antenna interface assembly. SAIC devel-
oped and integrated the CEASAR control 
software, including data link control and 
operator controls and displays.

✪   ✪   ✪

Raytheon has announced that Roy 
Azevedo has been promoted to the role 
of vice president for Advanced Concepts 
and Technology. He will report to Jon 
Jones, President of Raytheon’s Space and 
Airborne Systems (SAS) business. Previ-

ously, Azevedo had been Deputy Vice 
President for Tactical Airborne Systems 
and the product line director for EW. 

✪   ✪   ✪

DRS Technologies (Parsippany, NJ) 
has completed its acquisition of Son-
eticom (Melbourne, FL), which provides 
software, hardware and digital signal 
processing solutions for EW and COMINT 
customers. Soneticom now operates as 
part of DRS Signal Solutions (Gaithers-
burg, MD).

✪   ✪   ✪

The US Navy’s AGM-88E Advanced An-
ti-Radiation Guided Missile (AARGM) 
program successfully completed its 
eighth and final live fire test as part 
of its system design and development 
phase. Launched from an F-18C, the test 
evaluated the AARGM’s ability to detect, 
identify and locate an enemy air defense 
system using its anti-radiation homing 
receiver. In the terminal phase, AARGM 
used its multi-mode sensor suite to over-
come advanced target countermeasures 
and directly hit the target.    a

EuroDASS program should have been stat-
ed as $1.8 billion rather than $1.18 billion. 
Its ranking in second position on the list 
was correct. JED regrets the error.

IN BRIEF
SRCTec (Syracuse, NY) has received a 

five-year indefinite delivery/indefinite 
quantity (IDIQ) contract valued at up to 
$700 million to upgrade thousands of 
CREW Duke systems to the V2 configura-
tion. The initial order is for $188 million.

✪   ✪   ✪

The Airborne Electronic Attack Divi-
sion of NSWC Crane recently conducted a 
flight demonstration of the Communica-
tions Electronic Attack with Surveillance 
and Reconnaissance (CEASAR) system 
prototype.  The testing was conducted 
in August at Camp Atterbury Joint Ma-
neuver Training Center, with the CEASAR 
prototype integrated on a Hawker Beech-
craft King Air 100 aircraft. During this 
time, CEASAR’s ability to detect and jam 
a variety of commercial and military 
communication systems was demon-
strated in a sparse urban environment. 
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w a s h i n g t o n
report
rects the Under Secretary of Defense for 
Acquisition, Technology and Logistics 
to submit a report to the congressional 
defense committees no later than March 
15, 2010, that details the preferred ac-
quisition strategy for UAV-based signals 
intelligence capabilities across the mili-
tary services.”

With regard to the Aerial Common 
Sensor, the Committee cut all funding 
and stated, “The fiscal year 2010 bud-
get request includes $210,035,000 for 
the development of the aerial common 
sensor [ACS]. The Committee notes that 
despite several program delays, a sig-
nificant adjustment to the originally 
proposed hardware solution and a modi-
fication to the initial acquisition strat-
egy, an ACS requirement has not been 
validated. The Committee further notes 
that the fiscal year 2010 budget request 
includes funds to integrate multiple 
intelligence capabilities onto medium 
altitude aircraft which will provide the 
Army with an enhanced medium alti-
tude reconnaissance and surveillance 
capability. Therefore, the Committee 
provides no funds for ACS.”

The Senate version of the bill also 
includes a number of funding differ-
ences compared with the House version 
of the Bill. Some of the procurement 
funding that will need to be resolved 
in conference includes SLQ-32 upgrades, 
HARM modifications and anti-ship mis-
sile decoys. In the R&D lines, the House 
and Senate will need to resolve funding 
for Army EW Technology, EA-18G, Next 
Generation Jammer, Navy tactical cryp-
tologic systems, Navy threat simulator 
development and Air Force electronic 
combat technology. At press time, House 
and Senate conferees were expected 
to soon to forge a final defense appro-
priations bill that would be sent for the 
President. – JED Staff    a

The US Senate has passed its version 
of the FY2010 Defense Appropriations 
Bill. The bill provides $625 billion in 
funding, which is only $22 million less 
than the House version of the bill.

The committee report accompanying 
the bill details many funding adds and 
cuts in defense programs, including EW 
and SIGINT programs. 

In the procurement lines, the 
Senate:
• added $1.5 million for the Navy’s Crane 

IDECM capability;
• cut $16 million from the Navy’s Ship-

board IW Exploit Line for Ships Signals 
Exploitation Equipment Increment F 
slow production ramp-up;

• added $3 million to buy the BLQ-
10A(V) Wideband Signal Processor for 
use on Navy submarines;

• cut $9.8 million from the Navy’s Am-
munition Procurement Line due to 
termination of the MJU-55 flare 
acquisition;

• added $2 million to buy more Minia-
ture Air-Launched Decoys; and

• added $3 million for Unmanned threat 
Emitter (UMTE) modernization.
The Senate also made several changes 

to EW and SIGINT research and develop-
ment (R&D) lines. In this section of the 
bill, the Senate:
• cut $35 million from the Army’s EW 

Development line due to “excessive 
CIRCM management services”;

• added $2 million to Army EW Develop-
ment for hostile fire indicator EMD; 

• cut $13 million from the Navy’s Tac-
tical Aircraft DIRCM program due to 
delays;

• cut $35 million for the JCREW 3.3 pro-
gram due to contract delays;

• added $1 million to the Navy’s EW De-
velopment line for development of a 
“small survivable jammer”;

• added $4 million to the Navy’s EW De-
velopment line for F/A-18 countermea-
sures improvement;

• added $1 million to the Air Force’s ap-
plied research line for mid-IR laser 
materials;

• cut $17 million from the Air Force’s 
MALD-J development program;

• cut $10 million from the Air Force’s 
Airborne SIGINT Enterprise line due 
to RQ-4 Airborne SIGINT Payload pro-
gram delays.

• cut $5 million from the Air Force’s 
Large Aircraft IRCM program for “pro-
gram underexecution”;

• added $4 million to the Central T&E 
Investment Development line for 
advanced SAM hardware simulator 
development;

• added $5 million to the Special Opera-
tions Technology Development line for 
EC-130J multi-mission upgrades; and 

• added $4 million to the Special Op-
erations Technology Development line 
for “Picocepter and processor for man-
portable threat warning.”
The report also goes into detail about 

some EW- and SIGINT-related programs. 
With regard to UAV SIGINT payloads, the 
report states: “The Committee is aware 

that the Army and Air Force have 
parallel development programs un-
derway to fulfill similar require-
ments for signals intelligence 
payloads capable of flying on 
small unmanned aerial vehicles, 
but have thus far proceeded with 
separate acquisition strategies. 
In order to ensure the Depart-
ment of Defense is fulfilling op-
erational requirements for this 
capability and that continued 
development provides the best 

value for the warfighter 
and the taxpayer, the 

Committee di-

SENATE PASSES DEFENSE APPROPRIATIONS BILL
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w o r l d
report

The UAE Navy’s recently ordered Abu 
Dhabi-Class corvette will be equipped 
with the same EW systems already be-
ing procured for the Navy’s Baynunah 
corvette class and the retrofit programs 
of the in-service Mubarraz fast attack 
craft and Muray Jib corvette class ves-
sels. The new 1,650-ton ASW vessel is 
based on the Comandanti-class vessels 
built for Italian Navy. However, the Abu 
Dhabi-Class will feature additional ra-
dar cross section reduction, and a rear 
flight deck with a retractable hangar 
able to accommodate a helicopter, and 
an evolved combat management system 
with an enriched sensor and weapon 
systems suite.

The latter is mainly provided by 
Finmeccanica companies, including Se-
lex Sistemi Integrati for the CMS and 
sensors suite based on Kronos 3D mul-
tifunctional radar, Oto Melara for the 
main and secondary armament and 
WASS together with Thales Underwater 
Systems for the ASW suite. The vessel’s 

Citing concerns regarding delayed 
aircraft availability, the Australian 
DOD released a statement last month 
announcing that the government had 
agreed to reduce the scope of Project 
Echidna, which would provide EW self 
protection for rotary wing aircraft.

The prime contractor, BAE Systems 
Australia, had met all requirements, 
said Greg Combet, Minister for Defence 
Personnel, Materiel and Science. How-
ever, the country had determined that 

Swedish aerospace giant Saab AB an-
nounced last month that it has created 
a new operating and management struc-
ture to create a better market-oriented 
company that can compete more effec-
tively on the world market. The com-
pany will operate under five business 
areas: Aeronautics, Dynamics, Security 
and Defence Solutions, Support and Ser-
vices and Electronic Defence Systems.

The Electronic Defense Systems divi-
sion is formed by merging Saab’s premier 
radar business, Microwave Systems, and 
the company’s EW business, Saab Avit-
ronics. This new business will be led by 
Micael Johansson, who was previously 
president of Saab Avitronics. In 2008, the 
business units comprising Electronic De-
fence Systems represented approximately 
SEK 4.5 billion ($575 million) in sales or 
about 19 percent of the company’s rev-
enue. From a technology perspective, the 

move to combine radar and EW business-
es is similar to other major defense elec-
tronics companies, such as Thales, Selex, 
ITT, Raytheon and Northrop Grumman. It 
also positions Saab to better explore fu-
ture integration of EW and radar systems 
within the company and with interna-
tional partners. The reorganization will 
become effective January 10.

In other Saab news, the company re-
ceived a €14 million integration and pro-
duction contract for the BOL dispenser 
system on Finnish Air Force F-18s. The 
program is part of the Hornet Mid Life 
Upgrade 2 (MLU2) program. Work will 
begin in 2009 and be completed by the 
end of 2011. 

Saab has also delivered the first of its 
new BOZ enhanced capability (EC) pods to 
the company’s launch customer, the Ital-
ian Air Force. The BOZ-EC pods are being 
installed no Italian Tornados. – J. Knowles

SAAB FORMS ELECTRONIC DEFENSE DIVISION

UAE SELECTS EW FOR NEW ASW CORVETTE 

IN BRIEF
❍ The UK MOD has awarded a contract to 

Roke Manor Research Ltd (Hampshire, 
UK) to provide its RESOLVE EW manpack 
for British land forces under Project 
SEER. The RESOLVE manpack provides 
electronic surveillance and electronic 
attack (EA) capabilities. Roke’s part-
ners include Selex UK (for EA hardware) 
Thales UK and Frazer Nash Consultants. 
The systems will be delivered during 
the first quarter of 2010.    a

EW suite will be based on Elettroni-
ca’s SEAL-H ESM system and a pair of 
Rheinmetall MASS chaff and flare de-
coy launchers. The UAE Navy will pro-
vide the EW systems to Finmeccanica 
for integration into the combat system. 
Both systems also form the heart of the 
EW suite being installed on board the 
Navy’s Baynunah-Class corvettes, which 
was launched in June at Constructions 

Mécaniques de Normandie shipyard in 
Cherbourg, France. Delivery to the UAE 
Navy is scheduled for 2010. 

The Abu Dhabi-Class corvette will be 
built and delivered at group facilities in 
Italy in early 2011. The contract also in-
cludes logistic support, crew training and 
an option for a second ship, which accord-
ing to industry sources, is to be exercised 
within the next year. – L. Peruzzi

AUSTRALIAN DOD RETHINKS ECHIDNA
continuing advanced EW suite plans for 
Black Hawk helicopters would be unjus-
tified, given their life span. In addition, 
given the Black Hawks’ workload, there 
was concern about how continuing the 
program would impact the aircraft’s 
availability to fulfill vital functions.

Combet said modifications to 12 
Black Hawk helicopters – providing a 
basic level of EW self protection – will 
be completed; however,  they will dis-
continue work on a more advanced suite 
of self-protection equipment that was 
set to include a domestically developed 
ALR-2002 radar warning receiver.

Under Project Echidna, Australia has 
already added enhanced protection to its 
Chinook fleet operating in Afghanistan 
and has modified their 12 C-130H air-
craft to include missile warning, radar 
warning and countermeasures dispens-
ing capabilities. The move will result in 
A$50 in savings. – E. Richardson

399222_werlatone.indd   1 11/22/08   12:44:40 PM



399222_werlatone.indd   1 11/22/08   12:44:40 PM



T
h

e
 J

o
u

rn
a

l 
o

f 
E

le
c

tr
o

n
ic

 D
e

fe
n

s
e

  
| 
 O

c
to

b
e

r 
2
0
0
9

34



T
h

e
 J

o
u

rn
a

l o
f E

le
c

tro
n

ic
 D

e
fe

n
s
e

  |  O
c

to
b

e
r 2

0
0
9

35

By CAPT Steven Kochman and Tom Dalheim

The venerable ALQ-99 Tactical Jamming 
System (TJS), used by the Department 
of the Navy’s EA-6B Prowler and EA-18G 
Growler airborne electronic attack (AEA) 
aircraft, will be 54 years by the time it 
could be fully retired in 2025. The AEA 
mission, enabled in large part by the 
ALQ-99, has evolved beyond the tradi-
tional Suppression of Enemy Air Defenses 
role. Today the ALQ-99 provides a wide 
range of jamming support to ground 
forces and others for Irregular Warfare 
(IW) missions, significantly increasing 
the demand for the aging weapon.

The ALQ-99’s degrading maintain-
ability, increasing cost to operate and 
limited growth capacity prompted 
the Department of Defense to direct 
the US Navy to initiate a technol-
ogy maturation phase leading to its 
replacement. 

The Next-Generation Jammer (NGJ) 
development effort, still in its early 
stages, is proceeding at a measured 
pace across several parallel fronts de-
signed to help ensure its success. NGJ’s 
aim is to provide a replacement begin-
ning in 2018 for the ALQ-99 TJS.
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ALQ-99 Background

The ALQ-99 TJS is a pod-mounted 
weapon system. It synthesizes, ampli-
fies and radiates multiple, simultaneous 
jamming techniques across a very broad 
frequency range of the electromag-
netic spectrum. The EA-6B and EA-18G 
typically carry three ALQ-99 TJS pods, 
mounted on their centerline and two 
wing store stations. Within each pod, 
there is a techniques generator and two 
high-power amplifier/antenna assem-
blies, called Transmitters (XMTR). The 
pods are configurable to meet specific 
mission needs from among 11 unique 
XMTR configurations that cover the 
ALQ-99’s full frequency range.

The only ALQ-99 XMTR in active 
production is the Low-Band Transmit-
ter (LBT), developed and produced by 
Cobham Sensor and Antenna Systems 
(Lansdale, PA). The LBT replaces four 
legacy configurations of low-frequency 
XMTRs, reducing the number of unique 
configurations to seven. The LBT utilizes 
solid-state amplifier technology and has 
demonstrated a tenfold improvement in 
reliability in the field compared with 
the legacy low-band XMTRs. All of the 
ALQ-99’s high-band XMTR configurations 
utilize traveling wave tubes for jamming 
technique amplification, with only the 
newer Band 9/10 XMTR employing multi-
ple, lower-power radio-frequency chains 
to provide graceful degradation of the 
amplifier performance if failures occur. 
The ALQ-99 XMTRs all employ high-power 
transmit antennas to radiate jamming. 

Another key feature of the ALQ-99 
TJS pods is that they are self-powered 
by a Ram Air Turbine (RAT). While the 
RAT imparts a significant aerodynamic 
drag on the aircraft while operating, it 
eliminates a significant demand for elec-
trical prime power that would otherwise 
be placed upon aircraft engine genera-
tors. It also eliminates the need for large, 
heavy gauge wiring running from the en-
gine generators to the store stations.

The ALQ-99 was originally designed 
in the 1960s and was first fielded in 
1971. Since that time, the Navy has ex-
ecuted a number of upgrade programs to 
improve ALQ-99 capabilities, availabil-
ity and ownership cost. Even with these 
upgrades, the ALQ-99 still contains an 
overwhelming percentage of legacy 
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Adversary nations around the globe now 
have access to state-of-the-art Integrated 
Air Defense capabilities that potentially 
limit our ability to access and gain con-
trol of airspace. Of equal importance has 
been the explosion in the availability and 
use of commercial wireless technologies. 
In this age of IW ushered in since 9/11, 
our forces confront enemies that employ 
a wide range of wireless technologies to 
provide an asymmetric advantage on the 
battlefield and avoid direct engagement.

AEA has shown it can greatly disrupt 
the enemy’s use of the electromagnetic 

spectrum. Thus the EA-6B and its ALQ-
99 are now a key component of our IW 
capabilities. This driving force of in-
creased demand for AEA capability, 
coupled with the limitations of the ALQ-
99’s age and its architecture, form the 
fundamental need for the NGJ.

Although the Navy has upgraded 
the ALQ-99 piecemeal over the years, 
its reliability and maintainability are 
deteriorating and its performance capa-
bilities relative to advancing air defense 
threat radars are projected to degrade 
over time.

Another key shortfall of the ALQ-99 
system is that its pods, with their me-
chanically steered antennas, can jam 
only a limited number of targets simul-
taneously. An increase in the number 
of concurrent jamming beams is needed 
to handle greater threat densities in 
the future.

A new airborne tactical jamming 
system with greater effective radiated 
power is needed to counter longer-range 
radars and surface-to-air missiles from 
increased stand-off ranges. Several 
high-level DOD analytical studies have 
validated the NGJ requirement, which 
is acknowledged by the Department’s 
senior leadership. The NGJ is deemed 
crucial to retaining access to enemy air-
space in the future.

The EA-6B/AEA Program Office (PMA-
234) at Naval Air Systems Command 
(NAVAIR), NAS Patuxent River, MD, is 
managing the NGJ program.

TECHNOLOGY DEVELOPMENT 

STRATEGY

In late 2008, the Office of the Secre-
tary of Defense (OSD) directed PMA-234 

technologies that constantly erode the 
system’s availability for meeting mis-
sion needs. 

While upgrades have managed to 
keep pace against advancing threats 
over the years, the system’s architecture 
and fundamental component technolo-
gies limit the return on investment to 
be gained from future upgrades, both in 
terms of capability and life-cycle cost. 
This comes at a time when digital and 
solid-state technologies have yielded 
dramatic improvements to air defense 
radars and communications/data links.

OSD directed the AoA team to

address specifi c NGJ 

alternatives related

to the EA-18G and the F-35 

Joint Strike Fighter as 

candidate platforms, as well

as other options, in both 

major combat operations 

and irregular warfare.
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to undertake an NGJ technology matu-
ration effort designed to support a DOD 
Milestone A decision in early FY11. The 
first step was to award six-month trade-
study contracts in January 2009 to four 
companies – BAE Systems, ITT, Northrop 
Grumman and Raytheon. We provided 
the contractors performance objectives, 
and they investigated the range of al-
ternative NGJ technology solutions at 
the system level.

The next step in our competitive 
development strategy will be to select 
up to four companies to receive 10-14 
month Technology Maturation contracts 
starting in March 2010 that will have 
two objectives. The first calls for each 
contractor to do a preliminary design 
of a system-level Concept Demonstrator 
that integrates Critical Technology Ele-
ments (CTEs). The second objective is for 
each company to mature the CTEs.

The five major CTEs that were pre-
viously identified and validated dur-
ing the initial trade studies for NGJ are 
its power generation, exciters, beam 
formers, radio-frequency (RF) power 
amplifiers and antenna arrays. Volume 
constraints and waste heat dissipation 
are key technology challenges across 
these CTEs. Most of the CTEs are at a 
Technology Readiness Level (TRL) of less 
than 6. Maturing the CTEs to TRL 6 or 
higher as early as possible and integrat-
ing them into a functional system are 
critical to the NGJ program’s success by 
reducing future development risk.

Following a Milestone A approval, 
the program will enter an 18-24 month 
Technology Development phase with a 
minimum of two contractors. Each will 
build a prototype of its system-level 
Concept Demonstrator, which will un-
dergo flight testing aboard a surrogate 
test bed aircraft in addition to ground 
testing. Our objective is to mature the 
CTEs to a TRL of 6 or higher by the end 
of the Technology Development phase. 
Following a Milestone B decision in 
early FY13, we plan to select a single 
contractor to conduct an Engineering 
and Manufacturing Development (EMD) 
phase over four years.

PARALLEL EFFORTS

Complementing PMA-234’s Technol-
ogy Maturation activities are two other 
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team to address potential system con-
cepts relevant to one of the following 
alternatives: incremental modernization 
of the ALQ-99; development of a new 
tactical jamming system with subsys-
tems and components at a TRL of 5 or 6; 
development of a new jamming system 
based on lower TRLs that could be devel-
oped further; and non-US technologies.

Using technical inputs from indus-
try, the AoA team is evaluating alterna-
tive system solutions in various warfare 
scenarios, based on expected threats, 
concepts of operation and cost/capa-

bility trade-offs. OSD directed the AoA 
team to address specific NGJ alterna-
tives related to the EA-18G and the F-35 
Joint Strike Fighter as candidate plat-
forms, as well as other options, in both 
major combat operations and irregular 
warfare. The AoA will determine the 
preferred NGJ solution. 

Because we won’t know which air-
craft will employ NGJ until after the 
AoA is completed in April 2010, our 
Technology Maturation efforts will re-
main “platform-independent.” We have 
told our industry contactors not to ex-
pend any effort related to NGJ integra-
tion on a specific aircraft, which won’t 
occur until EMD. However, we have 
directed them to focus on how their 
CTEs will be “packaged” -- integrated to 
work together in a particular “form fac-
tor” or volume, notionally a pod on the 
EA-18G Growler, to meet our NGJ perfor-
mance objectives.

The objective of ONR’s NGAEA project, 
which is part of the Future Naval Capa-
bilities program, is to develop and tran-
sition advanced technologies capable 
of bringing about an NGJ system with 
improved levels of performance and/or 
reduce demands for size, weight, prime 
power and cost. NGAEA is focused on 
component-level technologies within all 
of the NGJ CTEs except prime power gen-
eration. Since the NGJ Technology Mat-
uration and Technology Development 
schedule will limit the consideration 
of component technologies to those at 
higher TRLs (i.e., 5/6), NGAEA will take 
on development of higher-risk, higher 
pay-off technologies currently at lower 
TRLs (i.e., 3/4).

The NGAEA schedule calls for TRL 
6 demonstrations of advanced compo-
nents, capable of integration into NGJ 
sub-systems, by the end of FY12, which 
aligns with the NGJ program transition 
from Technology Development to EMD.

NGAEA began in November 2007, 
prior to the NGJ Milestone A decision 
but far enough along in the evolution 
of the NGJ program that ONR, the Of-
fice of the Chief of Naval Operations 
and PMA-234 made it a priority. Ten 
companies were awarded initial one-
year Phase 0 study contracts to help 
conceptualize early NGJ system con-
cepts and study key technology needs. 

ongoing NGJ-related efforts. The first is 
an Analysis of Alternatives (AoA); the 
second involves the Next-Generation 
Airborne Electronic Attack (NGAEA) En-
abling Capability program, managed by 
the Office of Naval Research (ONR) EW 
Program Manager.

Completion of the AoA is required 
prior to the NGJ program’s Milestone A 
decision. The 15-month study, led by 
NAVAIR with joint service participation 
and OSD oversight, entails a detailed as-
sessment of options to meet the NGJ re-
quirements. OSD directed the AoA study 
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Technology maturation plans and component research study 
reports were delivered.  

Following this study phase, NGAEA entered into Phase 1, 
which calls for the initial design of TRL 4 (i.e., breadboard) 
components. In August of this year, the Naval Surface Warfare 
Center Crane Division awarded four Phase 1 task orders to teams 
led by Cobham-Sparta (BAE partner for NGJ technology matu-
ration trade study), ITT, Northrop Grumman and Raytheon. 
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OPEN ARCHITECTURE

A key NGJ requirement is that it must 
be designed with a modular, scalable, 
open-system architecture. This will fa-
cilitate the rapid insertion of new ca-
pabilities, such as higher-performance 
power amplifiers, or software changes 
to meet changing threat requirements. 
Scalability also will ensure that the NGJ 
can be adapted for use on different large 
or small aircraft with varying effective 
radiated power requirements. Consider-
ation of open architecture even extends 
to the NGAEA components technologies, 
helping to ensure that high pay-off com-
ponents not developed by the eventual 
NGJ EMD contractor can be integrated 
into the final NGJ system.

We are emphasizing the Navy’s well 
developed Modular Open Systems Ap-
proach (MOSA) in designing NGJ’s ar-
chitecture, and will implement MOSA 
attributes early in the program during 
the Technology Development phase. 

COMPELLING NEED

The ALQ-99 system will have been in 
service for more than 50 years by 2025. 
The system’s limitations, in terms of de-
teriorating sustainability and projected 
capability gaps, are widely acknowl-
edged. The Department of Defense’s 
senior leadership has endorsed the 
compelling need for a Next-Generation 
Jammer to replace the ALQ-99 pods with 
enhanced AEA capabilities at a reduced 
operations and sustainment cost. 

Our target date for initial fielding is 
2018. Technology readiness underpins 
our NGJ development strategy. We are em-
phasizing the early maturation of Critical 
Technology Elements to high Technology 
Readiness Levels. We plan to validate the 
maturity of the CTEs through the flight 
testing of Concept Demonstrators during 
the Technology Development phase, miti-
gating technical, cost and schedule risk 
prior to the start of EMD, which will be 
able to focus on platform integration.  a

CAPT Steven Kochman is the EA-6B 

Program Manager at Naval Air Systems 

Command (NAS Patuxent River, NJ).

Tom Dalheim is the Chief Engineer, Air-

borne Electronic Attack, in the Spec-

trum Warfare Division of Naval Surface 

Warfare Center-Crane.

The component technologies being 
pursued include an ultra high-speed di-
rect digital synthesizer; both photonic 
and digital beam forming circuits; fami-
lies of gallium-nitride based RF power 
amplifier modules; and broad-band, 
high-power antenna array elements. 
Phase 1 designs are projected to be 
completed in the March-April 2010 time 
frame and will be followed by Phase 2 
awards for fabrication and demonstra-
tion of TRL 4 components. 

Additional phases of development 
for design iteration to TRL 6 (Phase 3) 

and fabrication and demonstration of 
component prototypes (Phase 4) are 
planned across FY11 and FY12. Since 
the four companies awarded Phase 1 
task orders are also competing for NGJ 
Technology Maturation and Technology 
Development contracts, there is strong 
linkage between NGAEA and NGJ. The 
companies have a clear understanding 
of how the advanced technologies they 
are pursuing under NGAEA would inte-
grate into the NGJ system concepts they 
developed under their Technology Matu-
ration trade study contracts. 
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the EWOSC environment. These working 
practices will allow the research, valida-
tion, analysis and consolidation of all EW 
related information from all obtainable 
sources. It is this area of EW database 
support that this article is intended to 
cover; the content will range from the 
original sources through to the produc-
tion of the front-line end user product as 
an EW output. It should be remembered 
that this practical introduction to EW 
databases is purposely written from the 
user perspective and is not intended to 
represent a technical design requirement 
document for a fully developed EW rela-
tional database management and library 
generation system.

DATA SUPPORT TASKS

In general terms, the following high-
level tasks provide the basis for any EW 
support activity:
• maintain database on a Multi-Service 

basis but always meeting Single-Ser-
vice requirements;

• research, validate, analyze and con-
solidate EW information from all 
available sources;

• update EW Master Database to reflect 
global changes to the data;

• rapidly disseminate “significant” da-
tabase changes to front-line units;

• maintain a customer support cell to 
facilitate liaison with the producers 
and users of EW information;

• react positively and promptly to all 
customer feedback; and

• provide specialist advice on front-
line EW support issues as and when 
required.
The overall aim must always be to “pro-

vide a process from which a change in the 
EW environment is recognized, analyzed 
and reacted to in the fastest possible time.” 
Remember – the clock is always running!

EW DATA SOURCES

An EWOSC could not function effec-
tively without source material. Source 
information can, of course, come in 
many varied shapes and sizes and can 
have countless different origins. Gener-
ally speaking though, and in this article, 
EW sources are broken down into two dis-
tinct categories, namely classified and 
unclassified. The latter often are gen-
erated from “open sources,” although it 
must be stated that unclassified sources 
can frequently still have some form of 
“commercially sensitive” caveat attached 
to them that may restrict their use.

CLASSIFIED SOURCES

Classified sources are the much pre-
ferred type of information that can be 
used within an EWOSC. The actual clas-
sification can, of course, vary from a 
simple “Restricted” up to something 
much higher, such as “Secret” and even 
“Secret Codeword,” in UK parlance. Quite 
simply, there has to be an accepted level 
of trust and confidence when using this 
type of EW data; the providers of such 
a level of classified data will most cer-
tainly have an in-built vetting system. 
By default, this system, if observed to 
the letter of the law, ensures a high de-
gree of both physical and documentary 
security within not only the personnel 
but the entire organization in general. 
Secondly, data provided from a classified 
supplier (source) would normally dictate 
that the receiving EWOSC staffs have an 
acceptable working knowledge of the 
quality-control procedures applied to 
the actual data being provided. This is 
a very important and fundamental issue 
when relying on sources from a “Third 
party and Friend.” In addition, the abil-
ity to openly question the provider of 
such source information often proves 

ilitary organizations world 
wide have a duty to en-
sure that Electronic Warfare 
(EW) systems used by front 
line forces are correctly pro-
grammed with accurate, rel-

evant and up-to-date EW information at 
all times. To accomplish this vital task, 
a facility like an Electronic Warfare Op-
erational Support Center (EWOSC) is 
essential, in order to facilitate the min-
ute-to-minute management and subse-
quent dissemination of the relative EW 
data in support of operational units. One 
such typical task is to provide geographic, 
mission-tailored, equipment-specific EW 
data libraries for use in operationally de-
ployed front-line EW Units. The main aim 
is to provide the EW operator with a fun-
damental aid to intercept identification/
classification through the use of onboard 
radar descriptive libraries that are con-
stantly being parsed via Radar Classifica-
tion Algorithms (RCAs) embedded within 
the EW (ESM/ECM) system. 

OVERVIEW

A growing number of both advanced 
and developing nations use expensive 
and often extremely complex EW sys-
tems. These EW systems quite naturally 
have an insatiable thirst for high qual-
ity data. Hence, there is a vital need to 
source, validate, process and subsequent-
ly maintain a considerable amount of rel-
evant, accurate and readily available EW 
information. This essential information 
is then utilized in the assessment and 
validation of “other nation’s” Electronic 
Order of Battle (EOB), which is considered 
to be vital knowledge when building EW 
threat libraries. In order to discharge 
this task, both accurately and efficient-
ly, it is necessary to introduce a set of 
strict working practices for use within 

EW Operational Data 
Support to Frontline Forces 
(A User Perspective)
By Chris Howe MBE
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of information about who has what capa-
bility, when did they or will they buy and 
so forth. Nevertheless, some of it comes 
with a price tag and can be an additional 
cost and therefore a burden. This does not 
have to be the case though, as so often 
this type of non-parametric information 
can easily be gleaned from the open press, 
magazines, manufacturers marketing lit-
erature and, of course, the World Wide 
Web. Defence industry exhibitions and 
symposiums are often a prolific source of 
gratuitous EW information and often lead 
to information beyond the glossy. 
General:

However, it certainly needs to be 
pointed out that both these categories 
have inherent problems and do not come 
trouble free. In the case of classified 
sources, consideration must be given to 
the implications if information that has 
been derived from a Memorandum Of Un-
derstanding (MOU) with a “friendly na-
tion” should go astray. Once this type 
of information has found its way into 
the EWOSC Master database, it would be 
extremely wise to have some form of au-
dit trail that provides a history of the 
origins and ownership of that data. This 
will generally involve a form of multi-
level security and/or source tagging to 
the individual fields and records held on 
the database. Imagine the embarrass-
ment should this type of data be inad-
vertently given away to another third 
party under another MOU, thereby vio-
lating the agreements set down in any 
bilateral agreement! 

In the case of unclassified sources 
the age-old problem of misinformation 
unfortunately exists; this is undoubt-
edly the main area of concern when us-
ing this specific type of information. 
Falling foul from misinformation is 
usually the result of a general lack of 
knowledge regarding the original source 
or the providing organization in ques-
tion. This scenario is a totally realistic 
prospect and can cause untold damage 
if not discovered at an early stage dur-
ing internal quality control procedures. 
All possible steps should be taken to al-
low an education to take place that pro-
vides an understanding of the sources in 
use and a reasonable knowledge of the 
working practices of the organization 
producing/providing them. 

EW MASTER DATABASE CONTENT

The EW Master Database should be 
recognized as the repository for all 
source information once it has been 
through the complete cycle of research, 
validation, analysis and consolidation 
by means of internal quality assurance/
quality control procedures. This for-
matted data will typically be held and 
managed in a modern Relational Data-
base Management System (RDBMS), e.g., 
Oracle, Sybase, MS SQL server or Infor-
mix, although there are certainly other 
options or indeed a combination of ob-
ject oriented solutions. As a minimum, 
the main types of data held within this 
structured system are:
• emitter descriptions (generic/global);
• platforms (land fixed, land mobile 

and all air and sea mobiles);
• weapons; and
• intercepts.
Emitters:

Emitters are the most comprehensive 
type of data to be described within an 
EWOSC and the residing Master Database. 
If there is a generic/global requirement 
for the storage of emitter (radar/laser) 
characteristics, the number of indi-
vidual parametric field descriptors con-
tained within the emitter data model 
can range from 25 to several thousands. 
This level of complexity is, of course, de-
pendent on the specific EW equipment 
data requirements. It is due to this level 
of complexity that the emitters section 
is the most challenging activity within 
any EWOSC type facility. 

In an ideal world the analyst should 
also be qualified within the general field 
of EW, including front-line experience 
and knowledge of operating EW systems 
in a real-time tactical environment. 

One of the essential aims within an 
emitter analysis section is to review each 
and every emitter (all modes) as accurately 
and as often as possible. This review process 
must also include thorough use of internal 
quality assurance/quality control rules and 
procedures. When considering that thou-
sands of different emitters (represented by 
many tens of thousands of modes) can ex-
ist within a truly global EW database, the 
task of prioritizing “throughput” is an ex-
tremely difficult one to manage effectively. 
There will always be an arbitrary number of 
emitters that are considered to be a very 

to be a vital factor within the integral 
quality assurance procedures in place 
within the EWOSC organization. 
Typical Classified sources can include: 

Nationally owned radar parametric 
data: This type of information will of-
ten come from the national defense 
industry product manufacturers. For 
example, radar or weapon system pro-
viders and associated Ministry/Depart-
ment of Defense research organizations. 
In addition to this, there will always be 
a relevant Government Project Manager 
who will have overall responsibility to 
oversee the development, production 
and through-life support of any emitter 
or weapon system.

Nationally observed (intercepted) data: 
This data serves several important pur-
poses and will be further explained in 
a later paragraph; however, one main 
benefit of an intercept is that it will of-
ten provide a vital clue to an analyst by 
allowing an accurate picture and under-
standing of how an emitter operates in 
the live environment. Subsequently, it 
will then assist with the generic descrip-
tion for input to the Master Emitter Data-
base. However, it should be remembered 
that intercepts are only indicative of the 
mode being transmitted at that particu-
lar point of time or period. It is not al-
ways the “whole story.” The majority of 
today’s modern radars are multi-moded 
and therefore often complex; conse-
quently, it should be realized that each 
mode in turn can also have its own spe-
cific function. For example; Early Warn-
ing, Target Tracker, Target Indication, 
Target Acquisition and Missile Guidance 
can all be incorporated within a multi-
element weapon system.

Bi/multi-lateral Memorandum Of Un-
derstanding (MOU): This information is 
another extremely accurate and use-
ful source of EW data. Unfortunately it 
can often come at a price. Needless to 
say, the very existence of bi-lateral or 
multi-lateral agreements between na-
tions, while often being invaluable, is 
a highly sensitive and well protected 
arrangement.

UNCLASSIFIED SOURCES

Unclassified sources are very often re-
ferred to as “open sources.” This readily 
available source can provide a whole host 
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the other “not so important” emitters will 
ever be reviewed and updated. Of course 
there are no black and white solutions to 
this age-old dilemma; each and every situ-
ation must be addressed on its unique mer-
its and operational circumstances. 
Platforms:

Typical examples of platforms include 
aircraft, space vehicles, surface ships 
and submarines, as well as land vehicles 
and fixed ground installations. Unlike 
emitters, the level of platform knowl-
edge and comprehensiveness of platform 
description does not receive a high pri-

ority when assigning internal manpower 
and resources. It should be noted, how-
ever, that the platform does provide the 
vital link for the association of emitters, 
weapons and intercepted/observed data. 
Weapons systems:

Weapon system descriptions are often 
a bone of contention within the EWOSC 
environment when it comes to the spe-
cific descriptive attributes and the level 
of data model required describing weapon 
system characteristics. There has been a 
continual conflict over which community 
should be the lead/provider of such data, 
namely the Intelligence or the EW com-
munity. However, there is no desire, and 
it is certainly not intended, to make the 
argument in this article. A weapon sys-
tem description should at least reflect the 
minimum amount of information required 
in order to allow the relationship between 
a weapon system, emitter, platform and 
an intercept to be a true and meaningful 
one, and of use within the overall EW data 
support requirements. 
Intercepts:

Intercepts are an important source of 
data and provide a vital contribution to any 
EWOSC facility. Not only do they confirm a 
level of emitter and platform identity (al-
beit the latter on a sliding scale), but they 
are also a “controlled source” for the emit-
ter analysts to use during the constant 
emitter review process. Large numbers of 
intercepts, built up and stored over a pe-
riod of time, form parametric histogram 
information. The histogram statistics can 
then be used in the development of Radar 
Classification Algorithms (RCAs) and in 
the population of Equipment Specific Da-
taBase (ESDB) libraries. Intercepts of own 
units can also provide other useful indica-
tors, such as an observation of a friendly 
radar malfunction. These observations 
can in turn lead to an investigation, and 
subsequently an early rectification of the 
problem can be achieved by the original 
transmitting unit.

GENERIC DATA TO EQUIPMENT 

SPECIFIC & MISSION SPECIFIC DATA 

The Master Database will generally hold 
data in a generic nature, initially. The term 
generic will usually refer to the emitter 
parametric descriptions contained within 
the master emitter data model. It is this 
data model that accommodates fields (at-

high priority. Consequently this category 
will demand constant attention and update 
from all available sources. The existence of 
high priority emitters will often be dictated 
by the current operational (political) situa-
tion at any particular instance in time and 
will of course be subject to constant change 
and review. Nevertheless, a word of warn-
ing; these higher priority emitters will very 
easily dominate analytical procedures and 
order of review unless some form of emit-
ter management prioritization schedule is 
agreed and adhered to. It is only with the 
strict adherence to such a procedure that 
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• a manual process performed by an ex-
perienced EW analyst who has a high 
level of user

• knowledge specific to the EW equip-
ment in question; and

• a combination of both, for example, 
when a “fudge factor” is used.
The combination method may be ap-

plicable in some less complex EW systems 
in order to achieve an acceptable solu-
tion. As a result this will reduce emit-
ter identification ambiguity and avoid 
undesirable false alarm rates, which can 

result in the unnecessary expenditure 
of expensive off board decoys such as 
chaff and flares. 

In an ideal world the ultimate EW equip-
ment library would contain only those 
threat modes expected within a particular 
area of operation, thus negating any po-
tential for ambiguity during the intercept 
identification process. Unfortunately, this 
situation is very rarely achieved. 

In summary, this process takes into 
consideration the capability and limita-
tion of each piece of EW equipment, ESM 
or ECM. These ESDBs are tailored to meet 
the specific threat known to exist within 
the designated area of operation. This step 
produces the Mission Specific or Theater 
Specific view. As previously mentioned, it 
is during this process that accurate and 
timely knowledge of the enemy Order of 
Battle (OOB) and Electronic Order of Battle 
(EOB) are essential. The main aim of this 
activity is ambiguity reduction, leading to 
rapid identification of friendly, neutral or 
potentially hostile platforms. 

EW DATABASE STRUCTURES – WHERE 

DO THEY COME FROM? 

Many nations now use EW equipment 
of one type or another and therefore 
must have some degree of an EW support 
requirement. However, few have imple-
mented the full capability of a tradition-
al EWOSC-type activity. EW databases 
designed to support a typical EWOSC ac-
tivity are rarely built from new, that is, 
there are very few organizations that can 
afford to start from scratch to build an 
in-house bespoke system. To be realistic 
and cost effective, it is considered best 
practice to seek out specialist software 
companies who offer a commercial-off-
the-shelf (COTS) product that, with some 
customization, will achieve a workable 
solution to meet the EWOSC requirement. 
However, regardless of how an EWOSC 
data management solution requirement 
is met, without the experience and input 
from the recognized EW user community 
the end product (system) will not func-
tion correctly. Therefore, the main aims 
of the EWOSC will simply not be met.

DATABASE DESIGN ISSUES

As discussed earlier, the traditional EW 
database can be built within any one of a 
number of available Relational Database 

tributes) to describe radars, mode by mode, 
in a globally representative format. It is 
from the Master Database that the ESDB 
formats will be generated. These ESDBs are 
essential for the programming of the indi-
vidual front-line EW equipment; both pas-
sive and active systems. It is in this process 
that the generic data is transformed.

The generic-to-ESDB transformation 
can be achieved in several ways: 
• a software interface (use of run-

time mapping scripts) into the ESDB 
formats;
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security is a driving factor. If this is a 
mandate then the choice could be made 
for you, or at least narrowed down. The 
rationale behind this being that some 
RDBMS are particularly strong at pro-
viding a “trusted” and secure system. 
Naturally, security is of paramount im-
portance when handling data provided 
from a third party (Bi-Lat), especially if 
it is possible that specific outputs from 
the EW database are destined for a dif-
ferent friendly nation under completely 
separate MOUs or bi-lateral agreements. 
However, security should not be allowed 

to be the dominant and overriding deci-
sion maker. There is certainly no point 
in having a first-rate secure system if 
many of the other areas of functionality 
do not perform at the required level. 

Flexibility & Development: When dis-
cussing flexibility we are often talking 
about development issues. The flexibility 
of any system design is dictated by the 
associated software tools chosen and the 
ability to interface with third-party pack-
ages. The software tools are often known 
as “Development Tools.” These tools are 
used within a large number of areas with-
in the actual database system design. 

Some of these tools are listed here, 
and it should be noted that the list is by 
no means exhaustive:
• compilers (various);
• graphical user interface (GUI) 

builders;
• browsers;
• emulator software (various);
• operating system software; and
• report writers.

Financial Considerations: Another sig-
nificant design issue is the cost involved 
in designing, developing, testing, pro-
viding and running an operational data-
base. For example, runtime license costs 
will always be a strong consideration de-
pending on the number of simultaneous 
site users (clients) and servers involved 
in the particular project. All of the 
above development tools are likely to 
have an associated cost either initially 
or as a runtime cost. There are consid-
erable savings to be made if a solution 
can be found that involves an element of 
COTS philosophy in the first instance.

Sourcing high-quality EW database 
software in a mature stage of develop-
ment, perhaps even in use with other 
organizations, will negate the need to go 
through the complete development phase 
that is starting with a blank piece of pa-
per. Unfortunately, when taking this ap-
proach there is often the “not invented 
here” syndrome to contend with. This 
argument, in this context, is entirely 
without foundation, as any EW database 
will need some level of internal customi-
zation. This is due to the fact that all or-
ganizations will have unique EW support 
requirements; therefore commercial off 
the shelf (COTS) is a very cost-effective 
way to proceed and should at least be 

Management Systems, or indeed a combi-
nation of Object and Relational. Therefore, 
there are important issues to be considered 
during the decision making process to de-
termine which one to choose. All of the 
RDBMS mentioned earlier will provide the 
structure for an effective system. However, 
as discussed in the following sections, the 
dilemmas occur when security, flexibility, 
development and of course financial issues 
are considered in depth. 

Security: It may be that security is a 
major concern, and of course the nature 
of EW business will often dictate that 
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some length. It is essential that a com-
prehensive set of business rules are de-
fined at the earliest possible stage of any 
database design activity. For example:
• Structure of the data model: Are all cur-

rent and near future (planned) EW equip-
ment specific requirements covered?

• What level of validation and security 
is required: field level, record level or 
even multi level?

• Relevant prompts to assist with input 
errors;

• Ability to amend, archive, transfer or 
delete content;

• Choice of RDBMS: does the choice 
meet the national IT regulations?

• Level of quality assurance: How much 
is automated? How much must rely on 
manual quality control?

• Changes to the data model: down-
stream effects of changes to the hard 
code;

• System administration: control of 
individual user access rights and 
privileges; 

• Data release considerations; and
• Manpower: Are experienced EW ana-

lysts/users available, what training 
courses are required and who will 
provide them?
These are just some of the typical user 

considerations; of course the list is by no 
means exhaustive and would be dictated 
by specific requirements. Nevertheless, 
the suggestions are certainly thought-
provoking and should be considered by 
the discerning user during the initial 
procurement stages of any database de-
sign process. Given the appropriate level 
of technical assistance, combined with 
the experience of EW equipment users, 
the end results should be favorable.

OUTPUTS

Having discussed and considered the 
expenses incurred when designing and 
implementing an EWOSC, coupled with 
the day to day running costs of keeping 
such an enterprise going, there is obvi-
ously going to be an output requirement. 
Typical output formats are as follows:
• formatted, equipment-specific library 

magnetic media;
• hard copy (perhaps), containing tex-

tual support to amplify content of EW 
equipment libraries;

• theater maps – mission specific data 
support displaying land, EOB/MOB, etc.;

• electronic versions of data libraries 
and maps, e.g. laptops; and

• EW training systems.
Once again this list is by no means 

exhaustive and is merely representative 
of the standard type of EW output to the 
typical EWOSC customer. 

EWOSC MANNING CONSIDERATIONS

Manning an EWOSC with the ap-
propriate personnel can in itself be a 
difficult task, to say the least. In my 
experience, there are no specifically 

afforded due consideration prior to de-
ciding on any design, development and 
procurement strategy.

Having considered all of these is-
sues, there will invariably be a need 
for a compromise to be reached prior to 
deciding on the RDBMS to be employed. 
Nevertheless, a system that can provide 
85% to 90% of the required specification 
and requirement would generally be an 
acceptable compromise situation.

As an aid to reaching a final decision, 
there are general rules and factors that 
should be considered and discussed at 
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in the defense industry using research 
and development (R&D) programs, or 
within military organizations with the 
aid of supporting defense research es-
tablishments. Accepting that there is a 
vital need for R&D at all levels, the fol-
lowing areas will most certainly need to 
be addressed and, in some cases, have 
been for some years:
• accurate data to support EO/IR 

systems;
• collection, analysis, storage and out-

put of Specific Emitter Identification 
(SEI) Data (in addition to – not re-
placing – the traditional RF, PRI, PW 
and Scan);

• object-oriented design in conjunction 
with the traditional RDBMS;

• full integration to third party soft-
ware such as geographical informa-
tion systems;

• rapid reaction facilities to provide a 
“push – pull” capability to pass mis-
sion critical data to and from front 
line EW units;

• clever parsing software that will com-
pare new structured source data with 
current baseline descriptions. This 
will save valuable time and decrease 
the stale time factor; and

• the accurate programming of modern 
defensive aid suites.

FUTURE EWOSC CONSIDERATIONS

In addition to the storage and main-
tenance of the traditional EW paramet-

trained EW analysts that will meet the 
typical job description(s) relating to all 
of the various tasks within an EW sup-
port activity. There are, however, two 
distinct categories of personnel that 
should be considered when defining the 
manning levels for an EWOSC. These are 
the EW equipment users and the radar 
technicians; personnel trained in these 
specific areas have experience and pro-
fessional skills that are appropriate to 
many tasks within EW support.

Individual experiences will probably 
have been gained from the accumulative 
time in service, and will of course be dif-
ferent from person to person. The com-
bination of these relative skills within 
the working environment has a proven 
track record, with the balance probably 
towards technical dominance combined 
with a sound knowledge of EW. However, 
it must be stated that the experiences of 
the EW user/analyst provide an invalu-
able input to any EW support activity 
and should always be considered as a 
vital ingredient to the EWOSC manning 
requirement. Front line experiences and 
feedback can often resolve some of the 
internal support issues that have to be 
routinely dealt with on a daily basis. 

The previous paragraph is generally 
aimed at the actual emitter analyst post. 
The point is made due to the techni-
cal nature of an emitter description and 
the ability of the analyst to understand 
the terminology involved when handling 
comprehensive technical sources of this 
nature. It would be considered a waste of 
expertise and professional skills to put ra-
dar technicians in a position that simply 
required them to input very basic plat-
form details copied from source material 
straight into the database. Alternatively, 
it would be totally unrealistic to expect a 
person who is not trained in EW or radar 
to work in the emitter analysis area. The 
latter would certainly not be a productive 
concept and would undoubtedly lead to 
unacceptable errors being created within 
the database. Subsequently, this would 
have a serious and detrimental knock-on 
effect on the quality of front-line EW sup-
port which in turn could “cost lives.”

DEVELOPING ISSUES

All areas of EW are subject to continu-
ous development programs, either with-
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ric data used for target recognition, 
several other areas will also need to be 
addressed at some stage in the future. 
Under the heading of “Non-Cooperative 
Target Recognition (NCTR)” we can find 
a few more pieces of the platform clas-
sification jigsaw puzzle that should 
enhance our target identification prob-
ability considerably. The next couple of 
paragraphs provide a brief introduction 
to this technology.

Jet Engine Modulation (JEM): Already 
in use within some countries, put sim-
ply, JEM theory is based on observing, 
measuring and identifying the charac-
teristics reflected from the jet engine of 
an aircraft. Traditionally, a radar user is 
concerned with the size or type of echo 

and speed of an aircraft. The speed is 
often measured from the Doppler shift; 
however, the Doppler shift of the rotat-
ing parts of an engine will also reflect 
energy back to the radar. JEM looks spe-
cifically at these Doppler changes.

High Range Resolution (HRR): HRR pro-
vides thousands of one-dimensional imag-
es of a platform that in turn can be utilized 
for classification of a potential target. This 
activity can take place at long ranges and 
any aspect angle of the platform. Unlike 
a normal single radar echo, HRR detects 
the many different much smaller combina-
tions of echo return. Each of these smaller 
echoes is reflected from a different part 
of the target platform. For instance: the 
engine, tail or wing of an aircraft; the fun-

nel, mast, bridge of a ship. These profiles 
are therefore very sensitive to platform 
orientation (various aspects), which un-
fortunately means a very large database 
is required in support of a deployable HRR 
target identification system.

Without doubt there are many advan-
tages of considering the combined use of 
NCTR concepts. The research and develop-
ment of these techniques will most cer-
tainly lead to an urgent need to collect, 
analyze, store and maintain the neces-
sary data within the traditional EWOSC 
environment, already an uphill struggle.

MISSION CRITICAL

It is simply unthinkable for any nation 
investing in expensive EW assets, to be 
deployed with front-line units, to oper-
ate without the full support of an EWOSC 
type facility. Without such support these 
mission-critical EW systems will simply 
not provide the vital service or the op-
erational effectiveness needed and, in-
deed, expected of them. To invest such 
large sums of money in EW equipment 
without this crucial support is risking 
the loss of even more expensive resourc-
es, namely ships, aircraft and land units 
and of course, human life. While being a 
somewhat dramatic statement to make, 
historical events speak for themselves. 
When mission-critical EW data support is 
not forthcoming at the appropriate stage 
of any exercise or operation, the conse-
quences can rapidly rise to an unaccept-
able and most regrettable level. 

The lack of validated, accurate and 
timely EW support data will not only have 
detrimental effects on operational effec-
tiveness but has strong potential to sadly 
result in target misidentification leading 
to “blue-on-blue” fratricide!   a

Chris Howe MBE, is the Senior Manager, 
EW  at Systematic. He has 37 years of ex-
perience in EW, 19 of which he has spent 
in EW operational support. He joined the 
Royal Navy in 1972 and trained as a Com-
munications and EW specialist and has 26 
years active service to his name, including 
as EW Director on HMS Coventry during 
the 1982 Falkland Islands conflict. Chris’s 
final appointment was Royal Navy Opera-
tions Officer RNEWOS where he was instru-
mental in the formation of the tri-service 
UK DEWC, Waddington.
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associat ion news
MODSIM CONFERENCE A SUCCESS

AOC SENDS LETTER TO CONGRESS, SUPPORTS EW AMENDMENT

From July 27-29, the AOC facili-
tated the first annual EW Modeling 
and Simulation (Mod/Sim) Conference 
in Las Vegas, NV. Mod/Sim is a criti-
cal capability that presents future 
threats and warfighting challenges to 
help our warfighters effectively train 
for combat. It injects a degree of mea-
surable predictability into an uncer-
tain future.

Keynote Speaker RADM Mark Em-
erson, Commander, Naval Strike War-
fare Center, opened the conference by 
saying, “From a training perspective, 
I am a big proponent of live training 
– getting our forces ready to deploy. 
We will have a false sense of securi-
ty if we do not do those things [live 
training] from time to time … how-
ever, you cannot do that every day.” 
He discussed how Northern Edge, a 
joint-service exercise that integrated 
live training and Mod/Sim, provided 
our warfighters with valuable and ro-
bust exposure to future threats and 
improved interoperability by adding 
Live-Virtual-Constructive (LCV) oper-
ations. This allowed training sessions 
that simulated full-scale operations 
that would have been otherwise lo-
gistically impossible, melding live and 
virtual data. 

The conference covered a variety of 
topics, including training range limita-
tions and frequency encroachment to 

solutions and development processes 
necessary to close existing gaps in 
training. Col Rob Vanderberry, USAF, 
the Conference Technical Program Ad-
visor, expressed that EW training must 
be joint and imitate real scenarios that 
our warfighters must plan to face. Un-
fortunately, our community has not 
done a good job of comprehensively 
pursuing, and more importantly, shar-
ing solutions that exist in various 
stages today. A solution to this prob-
lem and the underlying theme of the 
conference is the need to create a LCV 
modeling and simulation environment, 
which allows our warfighters to experi-
ence aspects of training that they can-
not experience in the real world due to 
encroachment on training space and 
operational risks.

Furthermore, most warfighters 
lack experience against, and even 
exposure to, most threats. Train-
ing devices need to ensure that they 
are representative of most threats. 
This requires improving a process of 
verification, validation and accredita-
tion that looks beyond simply threat 
components in and of themselves, 
but considers these components as a 
threat “system” that truly represents 
the real-world threats our warfighters 
may face in combat.

Dr. Dr. George Ka’iliwai, the Con-
ference Chairman and Director for 

the Resources and Assessment Di-
rectorate (J8), US Pacific Command 
(PACOM), expressed, “The threat is 
continuously evolving, so we need 
to have high-fidelity models to know 
what the threat is. The bad news is 
that the threat is constantly chang-
ing . . . [Our near-peer competitors] 
are rapidly modernizing their forces 
and they are rapidly modernizing 
their air defense systems. And once 
again we find ourselves in a catch-
up mode. So what we need [is a ca-
pability that allows] us to cover the 
entire spectrum. The part that is un-
comfortable is when we talk about 
the way forward.”

Dr. Ka’iliwai believes we have “a 
window of opportunity in which the 
environment appears to be correct to 
fix those things that ail us. But we 
have to react quickly. Because if we 
don’t do it right [the window of op-
portunity] will close, and it will close, 
in my opinion, for several decades. We 
cannot afford for that to happen.”

The interplay between live training 
and Mod/Sim – and the need for each 
part to inform the other – is critical 
to success in future combat and the 
protection of our warfighters. The AOC 
will continue to facilitate progress on 
this critical issue. Look for the next 
Mod/Sim Conference in November 
2010. – AOC Staff 

On September 22, the AOC sent a letter to the leaders of 
the Senate Armed Services Committee and the leaders of the 
House Armed Services Committee expressing strong support 
for an amendment and report language in the House ver-
sion of the FY2010 National Defense Authorization Act. The 
amendment, which was passed by voice vote, calls for the 

Secretary of Defense to submit an annual report on DOD EW 
Strategy. The House and Senate will reconcile the differing 
versions of their defense policy bills in a conference session. 
The AOC is urging the conferees to retain the EW strategy 
report language in the final version of the bill. The full text 
of the letter is available at www.crows.org.   a
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INFORMATION
MODULATOR

INFORMATIONSPREADING
DEMODULATOR

PSEUD0-RANDOM
CODE GENERATOR

SAME AS XMTR CODE

DSSS RECEIVER

SPREAD
SIGNAL

DE-SPREAD
SIGNAL

Figure 3: A DSSS receiver applies the same code used to spread the 
signal, thereby removing the spreading modulation.

E W 1 0 1
Communications EW – Part 29

Jamming Direct Sequence 
Spread Spectrum Signals

DSSS Signal Structure
Direct Sequence Spread Spectrum (DSSS) signals are digi-

tal signals that are spread in frequency by application of a 
secondary digital modulation. Digital signals have spectral 
characteristics as shown in Figure 1, with the typical null-
to-null bandwidth equal to twice the bit rate of the modula-
tion. Figure 2a shows the spectrum of the signal when only 
the information modulation is present. Figure 2b shows the 
spectrum when the higher bit rate spreading modulation 
has been applied. The bits in the spreading modulation are 
called “chips.” This fi gure is unrealistic in that the spreading 
modulation chip rate is only shown as fi ve times the informa-
tion modulation rate; actually the spreading modulation is 

normally of the order of 100 to 1,000 times the information 
bit rate to provide adequate processing gain. 

As shown in Figure 3, a de-spreading modulation is applied 
to the received signal to remove the spreading modulation, 
thus de-spreading the signal and increasing its signal strength 
vs. frequency by the spreading factor. For example: 30 dB if the 
spreading modulation chip rate is 1,000 times the information 
bit rate. This is a processing gain that applies only to signals 
the receiver is designed to receive

The spreading modulation is a pseudo-random code. The 
“de-spreader” shown in Figure 4, is the spreading demodulator 
in the block diagram of Figure 3. It applies the same modula-
tion that was placed on the signal in the transmitter. This 
has the effect of removing the spreading modulation from the 
signal, thus restoring the original information signal. If the 
code applied in the receiver is different than that in the trans-
mitter, the signal is not de-spread and thus remains at its low 
(spread) signal strength. Note that because the de-spreading 

By Dave Adamy

Figure 2 A l i d id di i l d l

a. Unspread signal

b. Spread Signal
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Figure 2: Applying a second, wider digital modulation to a digital signal 
spreads its spectrum and reduces its signal strength density.
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Figure 1: DSSS signals, like any digital signals, distribute energy over a 
spectrum dependent on the bit rate.
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Figure 4: The de-spreading process also spreads and reduces signals that 
are not modulated with the matching code.
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process is identical to the spreading process, a non-spread sig-
nal input to the receiver will be spread, and thus reduced by 
the spreading factor. This provides the anti-jam performance 
of the DSSS LPI approach.

Jamming DSSS Receivers
If the spreading code is known, as it might be in commercial 

systems, the jamming signal can be appropriately modulated 
and pass through the receiver enhanced by the processing 
gain. However, in military applications, the code will not be 
known, so the J/S can be expected to be reduced by the spread-
ing factor. 

As discussed in the May 2009 “EW 101” column, a digital 
signal is best jammed by the creation of bit errors and J/S of 
0 dB creates close to 50 percent bit errors (the maximum bit 
error rate). More jamming power has very little effect on the 
receiver. DSSS signals are digital, so 0 dB J/S (after the receiver 
processing) is adequate. Remember the processing gain for the 
desired signal.

Because any received jamming signal will be reduced by 
the same amount, it makes sense to use a simple continu-
ous wave (CW) signal near the center frequency of the DSSS 
transmitter.

Barrage Jamming
Barrage jamming can be used against the DSSS signal, but 

remember that the J/S will be reduced by the receiver’s pro-
cessing gain, and a CW signal would be just as effective (and 
much easier to generate).

A barrage jammer has the advantage of simplicity of opera-
tion. No look-through is required. Thus, this type of jamming 
is highly compatible with simple remote jammers like those on 
UAVs, emplaced by artillery, or hand emplaced. 

Pulse Jamming
Because the digital DSSS signal can be made unintelligible 

by a 33 percent bit error rate (or less under some circumstances), 
the jamming can have signifi cantly less than 100 percent duty 
cycle. It is usually possible to transmit signifi cantly higher 
peak power in a pulse jammer than in a continuous jammer.

Note that if the target communication system uses error 
correcting codes with interleaving, it may not be practical to 
use pulse jamming.

Stand-in Jamming
Going back to the basic J/S formulas in the December 2008 

“EW 101” column, you see that the J/S is strongly infl uenced 
by the range between the jammer and the target receiver. If 
line-of-sight propagation applies, the jammer power into the 
receiver (and thus the J/S) reduces by the square of the jam-
mer to receiver range. Thus J/S will be increased by the square 
of reducing range. If 2-ray propagation applies, the J/S will 
increase by the fourth power of reducing range.

Stand-in jamming involves placing the jammer near the tar-
get receiver using remote jammers that may be turned on by 
command or by automatic timing. They might be barrage jam-
mers or use some other broad spectrum jamming waveform. 

Ideally, stand-in jammers will be far enough from friendly com-
munication to avoid fratricide (more on this next month). 

DSSS + Frequency Hop
Figure 5 is a block diagram of a hopped DSSS transmitter. 

The information signal will be digital, and the direct sequence 
modulator will typically add a higher bit-rate digital signal to 
the information signal. The result will be a digital signal at the 
higher bit rate.

Figure 6 shows the spectrum of a hopped DSSS signal. Each 
of the “humps” in the spectrum is the central main lobe of a 
typical digital spectrum as shown in Figure 1. The hop fre-
quencies will typically be picked so that the main lobes of the 
digital spectra overlap. For example if the spreading chip rate 
were 5 Mbps, the null-to-null bandwidth of the digital spec-
trum would be 10 MHz. The hop frequencies might then be 
chosen about 6 MHz apart.

To jam this type of signal, it is necessary to place the jam-
ming signal near the hop frequency. If, for example, pulse jam-
ming is used, it must either be applied to each hop frequency 
or applied to the active hop after its frequency is detected by 
the jammer.

E W 1 0 1

POWER
AMPLIFIER

DIRECT
SEQUENCE

MODULATOR

INFORMATION

HOPPING
SYNTHESIZER

CARRIER

PSEUDO-RANDOM
TUNING SELECTION

Hopped DSSS Transmitter

Figure 5: A hopped DSSS transmitter applies frequency hopping 
modulation to the digitally spread signal.
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Spectrum of Hopped DSSS

Figure 6: A signal with both DSSS and frequency hop has overlapping 
digital spectra centered on the hop frequencies.

What’s Next
Next month, we will complete this series on communica-

tions electronic warfare with a discussion of fratricide. For 
your comments and suggestions, Dave Adamy can be reached 
at dave@lynxpub.com. a
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Classifi ed Session
Don’t miss the Classifi ed Session on Thursday, October 22. During this 
Secret, U.S.-Only session you will hear senior leader perspectives on how 
the DOD should lead, advocate, organize and conduct “Spectrum 
warfare” in order to achieve EMS control, in addition 
to perspectives on implementation challenges and 
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 AOC 46th Annual 

Convention & Symposium

Tuesday, October 13 – Friday, October 16
9:00 a.m. - 5:00 p.m. Tactical Battlefi eld Communications 

Electronic Warfare Course 

Saturday, October 17
9:00 a.m. - 5:00 p.m. Refresher on Electronic Warfare Course 

Sunday, October 18
9:00 a.m. - 3:00 p.m. Refresher on Electronic Warfare Course 
1:00 p.m. - 5:00 p.m. AOC Central Open (includes 

Registration, AOC Membership Booth 
and Internet Café)

3:00 p.m. - 7:00 p.m. Cyber Warfare Tutorial
6:30 p.m. - 9:30 p.m. Welcome Reception sponsored with BAE

Monday, October 19
7:00 a.m. - 7:00 p.m. AOC Central Open 
7:30 a.m. - 9:30 a.m. Continental Breakfast 
8:45 a.m. - 11:00 a.m. Opening Session – Awards Ceremony 

and Keynote Speaker 
11:15 a.m. - 1:15 p.m. Symposium – Panel Discussion

Session 1 – Are We Joint Yet?
2:00 p.m. - 4:00 p.m.  Symposium – Concurrent Sessions

Session 2 – Advanced Technologies I
Session 3 – International EW – A U.S. 
Perspective

4:00 p.m. - 7:30 p.m. Exhibit Hall Open 
6:00 p.m. - 7:30 p.m. Reception in Exhibit Hall 
7:30 p.m. - 11:00 p.m.  ITT Roost

Tuesday, October 20 
7:00 a.m. - 5:30 p.m. AOC Central Open
7:30 a.m. - 9:30 a.m. Continental Breakfast
8:00 a.m. - 10:00 a.m. Symposium – Panel Discussion

Session 4 – Cost vs. Capability – A 
Worldwide Industry View

10:15 a.m. - 10:45 a.m. General Session and Keynote Speaker
11:00 a.m. - 1:00 p.m. Symposium – Concurrent Sessions

Session 5 – IO and EW: Simply Siblings 
or Conjoined Twins
Session 6 – Institutionalizing Irregular 
Warfare

11:00 a.m. - 6:00 p.m. Exhibit Hall Open 
1:00 p.m. - 2:30 p.m. Networking Lunch in Exhibit Hall
1:30 p.m. - 4:30 p.m. Chapter Presidents’ Meeting 
2:00 p.m. - 6:00 p.m. EW Project Management Course
4:30 p.m. - 6:00 p.m. Reception in Exhibit Hall
6:00 p.m. - 9:00 p.m. Multi-National Forum Reception

Wednesday, October 21
7:00 a.m. - 4:00 p.m. AOC Central Open
7:30 a.m. - 9:30 a.m. Continental Breakfast 
8:00 a.m. - 10:00 a.m. Symposium – Panel Discussion

Session 7 – Congressional and 
Government Leadership for the Future 
of EW

10:15 a.m. - 10:45 a.m. General Session and Keynote Speaker 
11:00 a.m. - 3:00 p.m. Exhibit Hall Open 
11:00 a.m. - 1:00 p.m. Symposium – Concurrent Sessions

Session 8 – Advanced Technologies II
Session 9 – EW in 2030

1:00 p.m. - 3:00 p.m. AOC Annual Awards Luncheon
(Open to all Full Symposium 
attendees)

3:00 p.m. - 5:00 p.m.  AOC Annual Awards Dessert Reception 
in Exhibit Hall 

Thursday, October 22
8:00 a.m. - 5:00 p.m. Classifi ed Session 
9:00 a.m. - 5:00 p.m. Low Probability of Intercept (LPI) 

Radar Course

Friday, October 23
9:00 a.m. - 5:00 p.m. Operations Research for IO and Cyber 

Analysis Course 

Schedule is current as of Sept. 7 2009 and subject to change. 

Check www.crows.org, or on-site materials for the most 

up-to-date information

Schedule of Events
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Monday, October 19

9:00 a.m. - 11:00 a.m.
Opening Session

Session 1
11:15 a.m. – 1:15 p.m.
Are We Joint Yet?
Session Chair: Col Marshall Denny, III, USSTRATCOM/JIOWC

No one is more concerned about success on the battlefi eld 
then the Soldiers, Marines, Sailors and Airman making 
it happen every single day. Training together, deploying 
together, and fi ghting together - every warrior focused on 
doing their best and supporting one another. But as threats 
evolve across the electro-magnetic spectrum (EMS); is the 
US truly prepared and preparing successfully for joint EMS 
operations? As resources get tighter, and equipment more 
specialized and expensive are our services developing a 
comprehensive and coherent joint EMS strategy or do we 
continue to leave it up to the operator in the fi eld to make 
things right? When and how will the gaps between service 
EMS strategies and resourcing be addressed across the entire 
DOTMLPF process? 

This session facilitated by the Joint Electronic Warfare Center 
will bring together service leaders to address the signifi cant 
changes we need to make for future success.

Session 2
2:00 p.m. - 4:00 p.m.
Advanced Technologies I
Session Chair: LtCol William D. Bailey, AFRL/RYZ

EW Self Protection and Accelerating the Kill Chain: Mr. Daniel 
Bairey, Elisra Electronic Systems 

Aerostat Systems... Filling the Gaps for Information 
Operations: Mr. Rick Osmun, Col (Ret) USAF, Sierra Nevada 
Corporation

Affordable High Energy Scanning Multi-Beam 
Transmitter-Antenna System: Mr. Chae K. Chong, L-3 
Communications Electron Technologies, Inc.

Balancing EW/ECM System Cost & Capabaility Starts with 
Modern High-Power Transmitter Design: Mr. Meppalli 
Shandas, dB Control

Session 3
2:00 p.m. - 4:00 p.m.
International EW – A U.S. Perspective
Session Chair: Mr. Kermit Quick, AOC President

This session will present an overview of EW programs and 
related concepts of DOD EW programs in the international 
marketplace. Concepts such as in-country reprogramming, 
multi-mission data fi le requirements and foreign military 
sales (FMS) database support will be discussed. This 
session will also cover the major differences in FMS and 
direct commercial sales (DCS) of EW systems. Finally, there 
will be a discussion of the need for EW interoperability 
among allies and coalition partners. The session is tailored 
to international and US industry members interested in 
development, sales and sustainment of EW systems in the 
world marketplace. 

Tuesday, October 20
Session 4
8:00 a.m. - 10:00 a.m.
Costs vs. Capability – A Worldwide Industry View
Session Chair: Mr. John Knowles, Editor, “Journal of Electronic 
Defense” (JED)

As control of the electromagnetic spectrum becomes 
increasingly more diffi cult, the challenges for the defense 
industry also become more complex. Will suffi cient 
investments be maintained for research and development? 

Schedule is current as of Sept. 23, 2009 and subject to change. 
Consult www.crows.org or on-site materials for the most up-to-date 
information.

Convention Chair
Mr. David Hime, Division Technical Advisor, 
Air Force Research Laboratory

Keynote Speakers
LTG Stephen M. Speakes, Deputy Chief of Staff, G-8, USA

Maj Gen David J. Scott, Director, Operational Capability 
Requirements, DCS, Operations, Plans and Requirements, USAF

Mr. Itzchak Gat, CEO, Elisra

 AOC 46th Annual 

Convention & Symposium
Symposium Agenda
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Can we leverage dual-use technologies before an adversary 
does? Will we be able to share information and integrate 
effectively across coalition members? Senior defense industry 
members from European and American industries will present 
their perspectives in this session.

10:15 a.m. - 10:45 a.m.
GENERAL SESSION 

Session 5
11:00 a.m. - 1:00 p.m.
IO and EW: Simply Siblings or Conjoined Twins
Session Chair: CAPT Gregg K. Smith, Naval IO Command Norfolk

Since Information Operations was defi ned to include 
Electronic Warfare, the merit of that inclusion has been 
debated. Initiatives at a myriad of levels and agencies, with 
varying degrees of formality and support, have attempted 
to separate EW from IO. The panel will discuss some of 
the previous initiatives and the catalyst for them while 
considering what the future might hold and the risks/
rewards of a continued “integrated” partnership versus a 
more separate “disintegrated” relationship.

Session 6
11:00 a.m. - 1:00 p.m.
Institutionalizing Irregular Warfare
Session Chair: Mr. Anthony Lisuzzo, Intelligence and Information 
Warfare Directorate

Operations Enduring Freedom and Iraqi Freedom clearly 
showed that America’s adversaries will continue to use the 
electromagnetic spectrum to create asymmetric threats. 
Secretary of Defense Gates thus challenged the department 
to institutionalize irregular warfare. This panel will address 
what needs to change to ensure that spectrum control is 
integrated into service approaches to irregular warfare. 
Topics discussed will include how all facets of the Doctrine, 
Organization, Training, Material, Leadership, Personnel and 
Facilities will need to change, including acquisition and SAP 
processes, and how to ensure integration with our allies?

Wednesday, October 21
Session 7
8:00 a.m. - 10:00 a.m.
Congressional and Government Leadership for the 
Future of EW
Honorary Session Chair: The Honorable Joseph R. Pitts, US House 
of Representatives (PA-16)

This session brings together leaders and decision-makers 
from Congress, the Defense Department, and related federal 
agencies to discuss the challenges and opportunities in 
securing a comprehensive and coherent electronic warfare 
acquisition and implementation strategy. Representative 
Joseph R. Pitts is the founder and co-chair of the 
Congressional EW Working Group (EWWG). The session begins 
with a congressional perspective on EW from various key 
members of the EWWG, including a status and discussion of 

EW programs and provisions in the FY 2010 defense budget 
and EW issues for the current and next Congress. The session 
also provides a panel discussion of experts from defense 
research, budget, and oversight agencies throughout the 
federal government. Discussion topics include: the defense 
budget, EW acquisition strategy, leadership, investment, and 
readiness and training of EW Warfi ghters. 

10:15 a.m. – 10:45 a.m.
GENERAL SESSION

Session 8
11:00 a.m. - 1:00 p.m.
Advanced Technologies II
Session Chair: Dr. Karl Dahlhauser, OSD/DDR&E

The Software Protection Initiative: Protecting the Defense 
Industrial Base: Lt Col Kenneth Edge, AFRL/RYT

Spectral Correlation Function:  A New Signal Classifi cation 
Technique: Mr. Darren McCarthy, Tektronix

ISR Operations and Network Centric Warfare in EW with 
Limited Bandwidth Availability - Study of the Needs and 
Suggested Solutions: LtCol Johannes Naumann, JoNa Systeme

Design Approach Towards Common Electronic Warfare Circuit 
and System Architectures: Dr. Wesley A. Gee, Scientifi c 
Research Corporation

Session 9
11:00 a.m. - 1:00 p.m.
EW in 2030
Session Chair: Col Chris Glaze, USAF, (Ret), L-3 Command and 
Control Systems & Software

The future battle space (2030) will be formed and driven 
by trans-political and socioeconomic pressures requiring a 
different operational and technological approach to warfare. 
These changes will require signifi cant changes in how we 
plan and prepare for the future warrior’s successful use of 
the electromagnetic spectrum. This session will examine the 
future of warfare, the operating constraints and freedoms 
of a 2030 battle space environment and the emerging 
technologies and their effects on the 2030 battle space 
environment.

1:00 p.m. - 3:00 p.m.
AOC Annual Awards Luncheon
Open to full symposium attendees
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A
Silver Sponsor

AAI Corporation. 
– Booth 915
124 Industry Lane
Hunt Valley, MD 21030
www.aaicorp.com
Division: Test and Training
Sales Contact: Michael Paturzo
paturz@aaicorp.com
Phone: +1-410-628-3187
Fax: +1-410-628-3968
AAI Corporation, an operating 
unit of Textron Systems, 
designs, manufactures and 
supports aerospace and defense 
fl ight line and laboratory test 
components.

Aerofl ex. – Booth 426
35 South Service Rd.
Plainview, NY 11803
www.aerofl ex.com
Sales Contact: Chad McAsey
Info-test@aerofl ex.com
Phone: +1-800-835-2352
Fax: +1-316-524-2623
Aerofl ex is a high technology 
company that designs , 
develops, manufactures and 
markets electronic test and 
measurement equipment 
including broadband signal 
analyzers/generators and 
frequency synthesizers.

Aethercomm, Inc. 
– Booth 1309
3205 Lionshead Ave.
Carlsbad, CA 92010
www.aethercomm.com
sales@aethercomm.com
Phone: +1-760-208-6002
Fax: +1-760-208-6059
Aethercomm designs and 
manufactures high-power 
RF amplifi ers from DC to 40 
GHz. We support low, medium 
and high volume BUIUX 
with shipments of up to 
1,000+ amplifi ers per week. 
Aethercomm also designs and 
manufactures RF subsystems 
and systems with multifunction 
capabilities for the following 
systems: radar, electronic 
warfare and communication.

Agilent Technologies 
– Booth 1023
2125 E. Katella Ave., Ste 300,
Anaheim, CA 92806
www.agilent.com
Phone: +1-877-424-4536
Fax: +1-408-345-8474
Agilent Technologies Inc. is the 
world’s premier measurement 
company and a technical leader 
in communications, electronics, 
life sciences and chemical 
analysis.

Silver Sponsor

Anaren, Inc. 
– Booth 1415 & 1417
6635 Kirkville Rd.
East Syracuse, NY 13057
www.anaren.com
Division: Space & Defense 
Group
Sales Contact: Mark Kosalek
mkosalek@anaren.com
Phone: +1-315-362-0383
Fax: +1-351-432-0917
Turnkey design, build and 
testing of complex, high-density 
IMAs using multilayer soft 
board, LTCC, other materials: 
beamformers, receiver front-
ends, RF and mixed-signal 
modules, high power switching, 
more.

Anatech Electronics 
– Booth 1416
70 Outwater Lake
P.O. Box 2217
Garfi eld, NY 07026
www.anatechelectronics.com
Sales Contact: Sales 
Department
sales@anatechelectronics.com
Phone: +1-973-772-4242
Fax: +1-973-772-4646
RF and microwave products, 
fi eld frequency spectrum 
analysis, interference 
solutions, communication 
system integration, 
resolving obsolescence, 
commercialization of military 
systems, circuit card repairs 
and refurbishing of electronic 
and communication systems.

Anritsu Company 
– Booth 815
1155 E. Collins Blvd., 
Suite 100
Richardson, TX 75081
www.us.anritsu.com
Sales Contact: Sales Technical 
Support Service
Phone: +1-800-267-4878
Fax: +1-972-671-1877
For more than 40 years Anritsu 
has supplied leading test 
and measurement solutions 
to the DOD and other US 
government branches – 
including communications, 
RF/microwave, wireless, data 
transport, optical and general 
purpose instruments.

 AOC 46th Annual  

Convention & Symposium
Exhibitor Showcase
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dB Control TWT Amplifiers and
Microwave Power Modules
for mission-critical performance

dB Control wishes to thank Staff Sergeant Melissa Davis-Martin –
niece of dB Control CEO Joseph Hajduk – and all U.S. Military Personnel
serving in Iraq and around the world.

Any spec. Any platform. Any t ime. dB Control delivers.

1120 Auburn Street, Fremont, CA 94538 | +1 (510) 656-2325 | marketing@dBControl.com | www.dBControl.com

When split-second decisions are made 
under adverse conditions, a failure of the 
countermeasure system can jeopardize 
missions and cost lives. Reliable 
performance of the transmitter in an 
ECM system cannot be compromised.  
dB Control keeps you in control by 
building high performance into every 
product we deliver.

dB Control provides production-quantity 
Traveling Wave Tube (TWT) Amplifiers, 
Microwave Power Modules (MPMs), 
fully integrated transmitters and power 

supplies for ground-based, shipborne 
and high-altitude military manned and 
unmanned aircraft platforms. And our 
modular designs enable us to quickly 
configure custom products to your exact 
specifications.

We design and manufacture rugged, 
reliable microwave power systems for 
the U.S. Armed Forces and key OEMs – 
customers that demand performance. 
If your expectations are just as high, 
contact us today.

Go to www.dBControl.com/JEDoffer 
to download your free copy of our latest 
technical whitepaper on TWT amplifiers.

425871_dBControl.indd   1 5/12/09   8:24:23 AM
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Applied Signal Technology, 
Inc. – Booth 511
400 W. California Ave.
Sunnyvale, CA 94086
www.appsig.com
customer@appsig.com
Phone: +1-408 749-1888
Fax: +1-408-738-1928
AST provides expertise in the 
areas of signals intelligence 
(SIGINT), cyber security, and 
sensor signature processing. 
Our SIGINT competencies 
include communications 
intelligence (COMINT) 
focusing on broadband and 
tactical wireless networks and 
electronic intelligence (ELINT).

ATK – Booth 306
13133 34th St.
Clearwater, FL 33762
www.atk.com
Sales Contact: Rick Warfel
rick.warfel@atk.com
Phone: +1-727-572-2258
Fax: +1-727-572-2169
ATK is the supplier of the AN/
AAR-47A(V)2 and AN/AAR-
47B(V)2 Missile/Laser Warning 
systems used worldwide 
for aircraft self protection. 
ATK also develops aircraft 
subsystems and performs 
installation and integration of 
avionics, aircraft subsystems 
and special mission equipment. 
ATK is developing the Advanced 
Anti-radiation Guided Missile 
(AARGM).

B
Platinum Sponsor
CONVENTION HOST

BAE Systems –Booth 117
65 Spit Brook Rd. NHQ3-1115
Nashua, NH 03060
www.eis.nabaesystems.com
Phone: +1-603-885-3660
BAE Systems, the second largest 
defense company in the world, 
delivers a full range of products 
and services for air, land 
and naval forces, as well as 
advanced electronics, security, 
information technology 
solutions and customer support 
services.

BC Systems, Inc. – Booth 523
200 Belle Meade Rd.
Setauket, NY 11733
www.bcpowersys.com
Sales Contact: Dennis P. 
Carrigan
dcarrigan@bcpowersys.com
Phone: +1-631-751-9370, x310
Fax: +1-631-751-9378
BC Systems Inc. offers solid 
state RF power amplifi ers, 
power supplies, power 
monitors, voltage regulators 
and power control devices.

Boeing – Booth 1304
100 Airport Way
St. Louis, MO 63134
www.boeing.com
Division: Integrated Defense 
Systems
Sales Contact: Rick Morgan
richard.j.morgan3@boeing.
com
Phone: +1-314-232-5185
Fax: +1-314-232-0281
Boeing is one of the world’s 
largest space and defense 
businesses and a leading 
supplier of best-of-industry, 
network-enabled systems, 
services and solutions.

C
CAP Wireless, Inc. 
–Booth 423
3235 Grande Vista Dr.
Newbury Park, CA 91320
www.capwireless.com
Sales Contact: Skip Hoover
skip.hoover@capwireless.com
Phone: +1-408-242-6017
Fax: +1-805-499-6649
Broadband Solid State RF 
and Microwave High Power 
Amplifi ers, High Dynamic 
Range RF and Microwave Low 
Noise Amplifi ers, Spatium 
™ Spatially Combined Solid 
State Power Amplifi ers for TWT 
alternatives.

Chemring Group PLC 
– Booth 234
Chemring House, 1500 Parkway
Whitely, Fareham, Hants, UK 
PO15 7AF
www.alloysurfaces.com
www.chemringcm.com
www.kilgorefl ares.com
Alloy Surfaces Co., Inc.
mike@alloysurfaces.com
Phone: +1-610-859-3680
Fax: +1-610-494-7250
Chemring Countermeasures
info@chemringcm.com
Phone: +44-1722-411-611
Fax: +44-1722-428-792
Kilgore Flares Co., Inc.
ktuten@kilgorefl ares.com
Phone: +1-731-228-5247
Fax: +1-731-658-4173
Alloy Surfaces, Chemring 
Countermeasures, and Kilgore 
Flares deliver leading edge 
protection with covert multi-
spectral SMD, multi-spectrals, 
advanced MTV, aerodynamic/
thrusted IR decoys and RF chaff 
countermeasures.

Silver Sponsor

Cobham – Booth 417
Hovmarken 4
1001 Pawtucket Blvd.
Lowell, MA 01854
www.cobham.com
Sales Contact: Dianne Pierro
Dianne.Pierro@cobham.com
Phone: +1-978-442-5368
Fax: +1-978-442-4490
Cobham Sensor Systems is 
a leading supplier of RF 
microwave and millimeter wave 
products for defense markets 
such as electronic warfare, 
radar, communications C4ISR, 
missile/PGM and space.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase
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D E S I G N  A N D  P R O D U C T I O N  O F  E L E C T R O N I C  D E F E N C E  S Y S T E M S .

Y O U R  N E W  D I R E C T I O N A L  I N F R A R E D  C O U N T E R M E A S U R E S  S Y S T E M

The new ELT/572 DIRCM System is a product of Elettronica SpA and Elbit Systems Inc. It protects rotary and fixed wing aircraft against

IR homing missile threats. Based on the state-of-the-art Infrared Laser and Sensor Technology, ELT/572 represents a step ahead with

respect to other DIRCM Systems. Its inherent Installation Flexibility as well as Integrability with any Electro-Optic Suite is a unique

feature no other IR countermeasure can target. ELT/572 features an outstanding Reliability and Maintainability as well as a very low

Life Cycle cost: money is not just spent, it is safely invested.

445736_Elettronica.indd   1 9/9/09   5:42:54 PM
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Comtech PST – Booth 528
105 Baylis Rd.
Melville, NY 11747
www.comtechpst.com
info@comtechpst.com
Phone: +1-631-777-8900
Fax: +1-631-777-8877
Comtech PST is a manufacturer 
of solid state high power 
amplifi ers, switches and 
limiters for electronic warfare 
(EW), communications and 
radar applications.

CPI – Booth 119
811 Hansen Way
Palo Alto, CA 94304
www.cpii.com
Sales Contact: Linda Di 
Lorenzo
linda.dilorenzo@cpii.com
Phone: +1-650-846-3900
Fax: +1-650-592-9988
CPI is the world’s leading 
manufacturer of microwave 
tubes, generators, power grid 
devices and components, 
including TWTs, CCTWTs, 
klystons, microwave windows, 
couplers and fi lters.

CSIR – Booth 1425
Meiring Naude Rd.
Pretoria, South Africa
www.csir.co.2A/DPSS/rew.html
Division: Defence, Peace, 
Safety & Security
Sales Contact: Pieter Goosen
pgoosen@csir.co.2A
Phone: +27-12-841-2060
Fax: +27-12-842-7121
CSIR is a government 
research institute, which 
performs innovative R&D and 
provides facilities for test and 
evaluation, e.g. DRFM-based 
simulators, RCS measurement 
facilities and modeling and 
simulation.

D
dB Control – Booth 326
1120 Auburn Street
Freemont, CA 94538
www.dBControl.com
Sales Contact: Meppalli 
Shandas, Steven Olson
marketing@dbcontrol.com
Phone: +1-510-656-2325
Fax: +1-510-656-3214
Manufacturer of reliable 
TWT Amplifi ers (TWTAs), 
Microwave Power Modules 
(MPMs), Transmitters, Power 
Supplies and Modulators for 
Radar, ECM, Threat Simulation, 
Communication and 
Instrumentation applications.

Defence Research and 
Development Canada (DRDC) 
– Booth 1118
3701 Carling Ave.
Ottawa, ON CANADA K1A 0Z4
www.ottawa.drdc-rddc.gc.ca
Division: Technology 
Exploitation Offi ce
Sales Contact: Mr. Dan Martella
Dan.Martella@drdc-rddc.gc.ca
Phone: +1-613-998-2203
Fax: +1-613-998-2675
DRDC provides EW expertise 
in radio-frequency 
communications, advanced 
radar detection and analysis 
systems, electronic support 
measures systems, sensing 
and other technologies to meet 
the operational needs of the 
Canadian Forces.

DRS Technologies 
– Booth 211
700 Quince Orchard Rd.
Gaithersburg, MD 20878
www.drs-ss.com
Division: DRS Signal Solutions
Sales Contact: Marty 
Cunningham
marty.cunningham@drs-ss.
com
Phone: +1-301-944-8616
Fax: +1-301-921-9479
DRS Signal Solutions, Inc., 
Gaithersburg, MD provides 
45 years of experience in 
design, development, and 
manufacturing of high 
performance SIGINT radio 
frequency surveillance 
equipment, integrated 
recording, processing and 
special storage systems.

DRS Technologies 
– Booth 211
485 Cayuga Rd.
Buffalo, NY 14225
www.drs.com
Division: C3 Systems
Sales Contact: Frank 
Larracuente
Frank.Larracuente@drs-C3.com
Phone: +1-716-631-6172
Fax: +1-716-631-6199
DRS C3 Buffalo is a leading 
supplier of integrated products, 
services and support to 
military forces, intelligence 
agencies and prime contractors 
worldwide. A broad range of 
systems for mission critical 
and military sustainment 
requirements are manufactured 
and supported such as 
Electronic Warfare, Flight Safety 
and Shipboard Network defense 
technologies.

Dynamic Analytics & Test, 
Inc. – Booth 529
2107 Wilson Blvd.
Arlington, VA 22201
www.dat-inc.com
Sales Contact: Antonio Marra
amarra@dat-inc.com
Phone: +1-703-351-0088
Fax: +1-703-351-9146
DA&T provides DoD decision 
makers with objective, 
analytic, systems engineering 
and programmatic support 
using innovative applications 
of science and engineering 
technologies and military 
expertise. Our unique 
portfolio of analysis methods, 
subject matter expertise and 
toolsets enable decisions that 
functionally integrate and 
synchronize warfi ghter, science 
and technology, program offi ce 
and industry activities. Our 
“Concepts to Capabilities” 
perspective enables us to 
provide support across the 
entire program lifecycle.

E
Bronze Sponsor

e2v – Booth 225
520 White Plains Rd., 
Suite 450
Tarrytown, NY 10591
www.e2v.com
enquiries@e2v.com
Phone: +1-914-592-6050
Fax: +1-912-592-5148
e2v has more than 60 years 
of experience in the design, 
engineering and manufacture 
of specialized components 
and sub-systems for the 
most exacting of defense and 
aerospace requirements.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase
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EADS North America 
– Booth 1214
1616 North Fort Myer Dr., 
Suite 1600
Arlington, VA 22209
www.eadsnorthamerica.com
Phone: +1-703-236-3300
Fax: +1-703-236-3301
EADS North America offers 
a broad array of advanced 
solutions to its customers in 
the commercial, homeland 
security, aerospace and defense 
markets.

Elcom Technologies 
– Booth 327
11 Volvo Dr.
Rockleigh, NJ 07647
www.elcom-tech.com
info@elcom-tech.com
sales@elcom-tech.com
Phone: +1-201-767-8030, x286
Fax: +1-201-767-1326
Elcom designs and 
manufactures instruments 
and modules up to 40 GHz in 
the RF/microwave frequency 
spectrum for applications 
in ATE, aerospace/defense, 
SIGINT and commercial 
communications.

Platinum Sponsor

Elettronica – Boothw821
Via Tiburtina, Valeria Km 
13.700
00131 Roma, Italy
www.elt-roma.com
Sales Contact: Gianni Carlini
gianni.carlini@elt.it
Phone: +39-06-4154-247
Fax: +39-06-4154-291
Elettronica designs and 
produces the whole range of 
Electronic Defence systems and 
equipment (SIGINT, ELINT, 
ESM, ECM, RWR, etc.) as well as 
support and training devices.

Empower RF Systems, Inc. 
– Booth 1413
316 West Florence Ave.
Inglewood, CA 90301
www.empowerrf.com
Sales Contact: Jason Launius
Jason.Launius@empowerrf.
com
Phone: +1-310-412-8100
Fax: +1-310-412-9232
Empower RF offers a complete 
line of standard and custom 
high-power, RF/microwave 
amplifi er systems and modules 
in the broadband, general 
communication, matched band 
and personal communication 
markets.

EM Research, Inc. 
– Booth 1022
1301 Corporate Blvd.
Reno, NV 89502
www.emresearch.com
Sales Contact: Caleb Van Kirk
sales@emresearch.com
Phone: +1-775-345-2411
Fax: +1-775-345-1030
EM Research manufactures 
the most advanced frequency 
synthesizers, phase-locked 
oscillators and signal sources in 
the RF and microwave industry.

Bronze Sponsor

Esterline Defense 
Technologies – Booth 507
85-901 Avenue 53
Coachella, CA 92236
www.esterline.com
sales@esterline.com
Phone: +1-760-398-0143
Fax: +1-760-398-3896
Esterline Defense Technology 
designs, develops and 
manufactures state-of-the-art 
infrared decoy fl ares and radar 
countermeasure chaff for air 
and shipboard applications 
and a variety of pyrotechnic 
devices.

ET Industries – Booth 1315
50 Intervale Rd.
Boonton, NJ 07005
www.etiworld.com
Sales Contact: Vanessa Chan
sales@etiworld.com
Phone: +1-973-394-1719
Fax: +1-973-394-1710
Electromagnetic Technologies 
Industries, Inc. (ET Industries) 
is a manufacturer of 
broadband/RF microwave 
components, such as couplers, 
power dividers, hybrids and 
modulators.

G
Georgia Tech Research 
Institute – Booth 329
400 10th St., NW
Atlanta, GA 30332
www.gtri.gatech.edu
Sales Contact: Lee Simonetta
lee.simonetta@gtri.gatech.edu
Phone: +1-404-407-7131
Cell: +1-904-226-4832
Georgia Tech Research Institute 
(GTRI) provides system 
engineering solutions in 
electronic defense, EW systems 
integration, countermeasures 
technique development, sensor 
performance analysis and fl ight 
test support.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase



AOC Professional Development Courses
Obtain the knowledge that can help you advance your career.

Don’t miss these courses during the AOC Convention:

Tactical Battlefi eld Communications Electronic Warfare
October 13-16

Washington, DC

Refresher on Electronic Warfare
October 17-18

Washington, DC

Cyber Warfare Tutorial
October 18

Washington, DC

EW Project Management
October 20

Washington, DC

Low Probability of Intercept (LPI) Radar and What to do About It
October 22  

Washington, DC

Operation Research for IO and Cyber Analysis
October 22

Washington, DC

Other upcoming courses:

Understanding and Engaging “Now Media”
November 10-12
Alexandria, VA

Senior Leader Information Operations Course
December 7-11
Alexandria, VA

Visit www.crows.org for more information.

AOC_Courses.indd   1 9/15/09   11:14:22 AM
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Silver Sponsor
General Dynamics  
– Booth 1404
12450 Fairlakes Circle
Fairfax, VA 22030
www.gd.com
Division: Information Systems 
& Technology
Sales Contact: John R. Babb
john.babb@gd-ais.com
Phone: +1-202-675-6486
Cell: +1-202-675-6601
General Dynamics is a leading 
integrator of Electronic Warfare 
(EW) for US Navy Surface ships 
and a key SIGINT capabilities 
provider to the warfi ghter.

H
Herley-EWST / Herley-MSI 
– Booth 1321
139 Armstrong Hall, 
Southwood Business Park
Farnborough, Hants, GU14 
ONR, UK
www.herley.com
www.EWST.co.uk
Sales Contact: Dr. Bob Andrews
boba@ewst.co.uk
Phone: +44-1252-512951
Fax: +44-1252-512428
RS 8000 Radar threat 
simulators, Chameleon-II 
DRFM-based simulator, radar 
target generators, PTS 8000 
multi-spectral test set merts, 
radar environment simulators 
(RES) DRFMs.

I
Gold Sponsor

ITT – Booth 317
77 River Rd.
Clifton, NJ 07014
www.es.itt.com
Division: Electronic Systems
Sales Contact: John C. Dench, 
Marketing Communications 
Manager
john.dench@itt.com
Phone: +1-973-284-4543
Fax: +1-973-284-4122
Leading supplier of EW 
solutions for air, land and sea-
based operations.

iVeia, LLC – Booth 1421
51 Franklin St., Suite 301
Annapolis, MD 21401
www.iveia.com
Sales Contact: Mary Hoskins
Mary.hoskins@iveia.com
Phone: +1-410-858-4560, 
x8302
Fax: +1-443-557-1680
General Purpose and Signal 
Processing Modules, high-
performance processing 
using GPPs and FPGAs, high-
bandwidth signal and image 
processing I/O modules, small 
form factor (credit card size).

444820_LNX.indd   1 9/4/09   12:27:42 AM
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J
The Journal of Electronic 
Defense (JED) – Booth 817
5950 NW 1st Place
Gainesville, FL 32607
www.jedonline.com
Sales Contact: Melissa Zawada
sales@crows.org
Phone: +1-352-332-1252
Fax: +1-352-333-3525
JED is the offi cial publication 
of the Association of Old Crows 
and the voice of the EW/SIGINT 
industry. Stop by booth 817 
for a look at upcoming new 
products and to enter our 
drawings.

K
Keragis Corporation 
– Booth 1411
12131 Community Rd., Suite B
Poway, CA 92064
http://keragis.com
Sales Contact: Ron Earl
keragis@keragis.com
Phone: +1-858-486-1716
Fax: +1-858-486-0445
High-power broadband solid-
state microwave amplifi ers, 
wide-bands in the frequency 
range of 0.5-30 GHz, custom 
amplifi er design, medium and 
low-power broadband solid-
state amplifi ers.

KOR Electronics – Booth 108
10855 Business Center Dr., 
Building A
Cypress, CA 90630
www.korelectronics.com
Division: Cypress
Sales Contact: Robert 
Pemberton
rpemberton@korelectronics.
com
Phone: +1-281-782-8901
Fax: +1-714-895-7562
Mission processing analysis, 
digital RF Memory (DRFM) 
based solutions, radar and 
ECM/Target simulators, 
waveform modulation 
generators, high-speed 
wideband data collection 
systems, program specifi c 
test equipment (STE), RF – 
millimeter wave sensors and 
payloads.

L
Silver Sponsor

L-3 Communications 
– Booth 607
600 Third Ave.
New York, NY 10016
www.L-3com.com
antennas@L-3com.com
Phone: +1-866-900-7270
Fax: +1-650-326-7474
L-3 Communications is a 
prime contractor in Command, 
Control and Communications, 
Intelligence, Surveillance 
and Reconnaissance (CISR), 
Government Services, 
Aircraft Modernization and 
Maintenance (AM&M) and has 
the broadest base of specialized 
products in the industry.

Silver Sponsor

Lockheed Martin 
– Booth 122
1801 State Route 17C
Owego, NY 13827
www.lockheedmartin.com
Division: Systems Integration
Sales Contact: Robert Fluck
rob.fl uck@lmco.com
Phone: +1-607-751-3135
Division: Aeronautics
Sales Contact: Jane L. 
Arrington
jane.l.arrington@lmco.com
Phone: +1-817-777-4680
Sales Contact: Jeff Longbottom
jeff.a.longbottom@lmco.com
Phone: +1-817-777-9429
Division: Maritime Systems and 
Sensors
Sales Contact: Dan Crites
daniel.m.crites@lmco.com
Phone: +1-315-456-4690
Lockheed Martin employs 
140,000 people worldwide and 
is principally engaged in the 
research, design, development, 
manufacture, integration 
and sustainment of advanced 
technology systems, products 
and services.

LNX Corporation 
– Booth 923
8B Industrial Way
Salem, NH 03079
www.lnxcorp.com
Sales Contact: Bill Tufts, 
Director of Sales
william.tufts@lnxcorp.com
Phone: +1-603-898-6800, x351
Fax: +1-603-898-6860
LNX is a leading provider 
of RF/MW, millimeter wave 
and digital products for 
shipboard, airborne and 
ground-based radar, EW/REM 
and communications systems 
to domestic and international 
defense markets.

LS Telcom – Booth 1418
1M Geweibegebiet 31-33
77839 Lichtenau 
www.LStelcom.com
Sales Contact: Heiho Ross
HRoss@LStelcom.com
Phone: +49-7227-9535-600
Fax: +49-7227-9535-605
Military frequency management 
and electronic warfare (EW) 
solutions covering the whole 
radio spectrum from radio-
determination, radio relay, 
wireless communication, 
satellite communication, etc.

M
Maxtek Components Corp. 
– Booth 1422
2905 SW Hocken Ave.
Beaverton, OR 97005
www.maxtek.com
technology@maxtek.com
Phone: +1-800-462-9835
Fax: +1-503-627-4651
Maxtek, a Tektronix company, 
offers market-leading 12.5 GS/s 
and 6.25 GHz digitizer modules 
for defense applications. The 
company also provides turnkey 
custom IC packaging services.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase
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MC Countermeasures Inc. 
– Booth 515
206 Hearst Way, Suite 207
Kanata, ON, K2L 3H1, CANADA
www.mc-cm.com
Sales Contact: Scott McDonald
scott@mc-cm.com
Phone: +1-613-592-0818, x5
Fax: +1-613-592-2818
NEW! IREWTS, Integrated 
Radar EW Test Set:  2-18 GHz 
Coherent Jammer with Predictor 
Receiver, 1 GHz BW DRFM, 
Waveform Generator and Radar 
Environment Simulator.

Mercer Engineering Research 
Center (MERC) 
– Poster Session
135 Osigian Blvd.
Warner Robins, GA 31088-7810
www.merc-mercer.org
Sales Contact: Ray Mitchell
mitchell@merc-merger.org
Phone: +1-478-953-6800
Fax: +1-478-953-6807
MERC is a key supplier of high 
technology applications in 
aircraft structure analysis/
design, EW software algorithm 
development, logistics and 
industrial engineering.

Micro Lambda Wireless, Inc. 
– Booth 1220
46515 Landing Parkway
Fremont, CA 94538
www.microlambdawireless.com
Sales Contact: Rich Leier
rleier@microlambdawireless.
com
Phone: +1-510-770-9221
Fax: +1-510-770-9213
Microwave YIG-based 
components, oscillators, fi lters, 
harmonic generators and 
frequency synthesizers – 500 
MHz to 50 GHz.

Mercury Computer Systems – 
Booth 1327
199 Riverneck Rd.
Chelmsford , MA 01824
www.mc.com
Sales Contact: Patricia Hopper
info@mc.com
Phone: +1-978-256-0052
Fax: +1-978-256-0432
Mercury Computer Systems 
provides embedded computing 
systems and software that 
combine image, signal and 
sensor processing with 
information management for 
data-intensive applications.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase

TMD Technologies Ltd Swallowfield Way Hayes Middlesex UB3 1DQ UK +44 20 8573 5555 www.tmd.co.uk

… the power in microwaves!

The Reliable Power in 
Electronic Warfare!

Microwave Amplifiers & Transmitters
Ultra Compact Microwave Power Modules
High Voltage Power Supplies
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Microsemi Corporation 
– Booth 1409
2381 Morse Ave.
Irvine, CA 92614
www.microsemi.com
Sales Contact: Cliff Silver
csilver@microsemi.com
Phone: +1-949-221-7112
Fax: +1-949-756-0308
RF Amplifi ers/Log Amplifi ers, 
GaAs and Silicon Diodes., RF 
power MOSFETs, RF/Microwave 
modules, multipliers, 
oscillators, transceivers, 
sensors, varactors.

MITEQ, Inc. – Booth 427
100 Davids Dr.
Hauppauge, NY 11788
www.miteq.com
Division: Microwave 
Components
Sales Contact: Bob Yuruckso
components@miteq.com
Phone: +1-631-439-2220
Fax: +1-631-436-7430
MITEQ designs and 
manufactures a complete line 
of high-performance microwave 
subsystems, components and 
satellite communications 
equipment for air, ground and 
space applications catering 
to both the military and 
commercial markets.

N
NAVAIR Commercial Air 
Services – Booth 1116
46990 Hinkle Circle, 
Building 419
Patuxent River, MD 20670
www.electwarairc.com
Sales Contact: Theresa Boswell
Theresa.Boswell@navy.mil
Phone: +1-301 757-8485
Fax: +1-301 342-0961
NAVAIR’S PMA-207 offi ce 
contracts for the following 
aircraft: Learjets, prop, tactical 
fi ghters, standoff jamming, 
in-fl ight refueling, range 
clearing and PMRF range 
support. Available to support 
EW training/RDTE/FMS. www.
electwarairc.com.

NAVAIR IBST – Booth 1115
Building 2109, Suite N220 
Naval Air Warfare Center 
Aircraft Division
Patuxent River, MD 20670
www.navair.navy.mil/ibst
Division: NAVAIR Integrated 
Battlespace Simulation and 
Test Dept.
Sales Contact: Terri Thomas
Terri.S.Thomas@navy.mil
Phone: +1-301 995-4537
Fax: +1-301 342 6014
NAVAIR’S Integrated 
Battlespace Simulation and Test 
(IBST) Department is a unique 
facility using state-of-the-art 
simulation and stimulation to 
test complex EW and avionics 
systems on the ground in a  
safe and cost-effi cient manner.

NAVAIR Ranges – Booth 1117
23013 Cedar Point Rd., 
Building 2118, 
Atlantic Test Ranges
Patuxent River, MD 20670
www.navair.navy.mil/ranges
Division: NAVAIR Range 
Department
Sales Contact: Theresa Hopkins
theresa.hopkins@navy.mil
Phone: +1-301 342 4480
Fax: +1-301 342 3557
NAVAIR operates large, 
un-encroached test, evaluation, 
training ranges: Sea Range, 
Point Mugu, CA; Electronic 
Combat Range & Land 
Ranges, China Lake, CA; and 
Atlantic Test Ranges, Patuxent 
River, MD, and provides 
test article preparation, 
threat environments, radar 
cross-section measurements 
and interconnectivity with 
simulation/stimulation 
facilities and other ranges.

Gold Sponsor

Northrop Grumman 
Corporation – Booth 411
1840 Century Park East
Los Angeles, CA 90067
www.northropgrumman.com
Division: Aerospace 
Systems, Electronic Systems, 
Information Systems
Sales Contact: NG Media 
Contacts
www.northropgurmman.com/
media/contacts.html
Northrop Grumman Corporation 
is a leading global security 
company whose 120,000 
employees provide innovative 
systems, products and solutions 
in aerospace, electronics, 
information systems, 
shipbuilding and technical 
services to government 
and commercial customers 
worldwide.

O
Overlook Systems 
Technologies, Inc. 
– Booth 1325
1950 Old Gallows Rd., 
Suite 400
Vienna, VA 22182-3920
www.overlooksys.com.
Sales Contact: Doug Taggart
dtaggart@overlooksys.com
Phone: +1-703-972-4371
Fax: +1-703-356-9029
GPS and positioning, 
navigation and timing 
analysis, strategic planning, 
system engineering, enterprise 
architectures, test and 
evaluation, Electronic Warfare 
and Information Operations, 
space control, modeling and 
simulation, mission analysis, 
policy formulation.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase
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P
Plextek Ltd. – Booth 1115
London Rd.
Great Chesterford, Essex CB10 
1NY, UK
www.plextek.com
ri@plextek.co.uk
Phone: +00-44-1799-533200
Fax: +00-44-1799-533201
Plextek offers design services 
for EW product development. 
Specializing in outsource design 
and bespoke software defi ned 
radio (SDR) systems, advanced 
synthesizers, GgAs, MMTCs and 
embedded protocol software.

Poynting Antennas (Pty) 
Ltd. – Booth 1020
33 Thora Crescent
Wynberg, 2090, South Africa
www.poynting.co.za
Division: Defense and 
Specialised Antennas
Sales Contact: Yvette Mureess
yvette.muregess@poynting.
co.za
Phone: +27 (0) 87-805-5050
Fax: +27 (0) 11-262-5156
Poynting designs and 
manufactures defense and 
specialized antennas for 
the international market. 
The main focus of antennas 
are as follows: direction 
fi nding antennas, monitoring 
antennas, jamming antennas, 
counter-RCIED antennas, LPDA 
antennas and communication 
antennas.

Protium Technologies, Inc. – 
Booth 1015
10 Bearfoot Rd.
Northborough, MA 01532-1528
www.protiumtechnologies.com
Sales Contact: Nick DeSilvio
ndesilvio@
protiumtechnologies.com
Phone: +1-508-393-3700
Fax: +1-508-393-3157
Protium develops and 
manufactures custom RF/
microwave communications 
products, including 20 MHz-6 
GHz digital receivers, SDR 
platforms, multiband RDF 
transceivers and point-to-point 
radio links.

R
Gold Sponsor

Raytheon Company 
– Booth 517
TAS-EW 6380 Hollister Ave.
Goleta, CA 93117
www.raytheon.com
Division: Space and Airborne 
Systems
Sales Contact: Peter Aichinger
Peter_E_Aichinger@raytheon.com
Phone: +1-805-879-2218
Fax: +1-805-879-2579
In operation for more than 50 
years, Raytheon’s Electronic 
Warfare business offers towed 
decoys, radar warning receivers, 
jammers, missile warning, 
sensors and integrated EW 
suites.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase
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RF Globalnet
2591 Wexford Bayne Rd., 
Suite 305
Sewickley, PA 15143
www.rfglobalnet.com
Sales Contact: Tim Bretz
TBretz@vertmarkets.com
Phone: +1-724-940-7555, x117
RF Globalnet is the pulse of the 
RF and microwave industry. We 
publish news, technical articles 
and product information on RF 
for military and commercial 
applications.

Gold Sponsor 

Rockwell Collins – Booth 116
400 Collins Rd. NE
Cedar Rapids, IA 52498
www.rockwellcollins.com/gs
learnmore@rockwellcollins.
com
Phone: +1-800-321-2223
Fax: +1-319-378-1172
Rockwell Collins provides 
innovative EW, ELINT, COMINT 
and GEOINT solutions, 
enabling real-time actionable 
intelligence to the warfi ghter. 
Air, land, sea … your trusted 
partner for success!

Rohde & Schwarz– Booth 311
302 Sentinel Dr., Suite 105
Annapolis Junction, MD 20701
www.rohde-schwarz.com
Sales Contact: Jeff Edgar
Jeff.edgar@rsfederal.com
Phone: +1-301-957-3480
Fax: +1-301-725-2603
Rohde & Schwarz is a 
leading supplier of test and 
measurement, broadcasting, 
radiomonitoring, radiolocation 
and secure communications 
solutions. Established 75 
years ago, it has a dedicated 
service network in more than 
70 countries with 7,500 
employees.

Rohde & Schwarz– Booth 311
Muehldorfstr. 15, D-81671
Munich, Germany
www.rohde-schwarz.com
Division: Radio-monitoring & 
-location
Sales Contact: Mr. Olaf Lukas
olaf.lukas@rohde-schwarz.com
Phone: +49-89-4129-13232
Fax: +49-89-4129-63232
Rohde & Schwarz is a worldwide 
leading manufacturer of 
equipment and systems for 
detection, location and analysis 
of radio communication 
signals.

S
Saab – Booth 232
2011 Crystal Dr., Suite 903
Arlington, VA 22202
www.saabgroup.com
Division: Saab Avitronics
Sales Contact: Scott 
Sonnenberg
scott.sonnenberg@saabgroup.
com
Phone: +1-703-302-5600
Fax: +1-703-302-5630
Saab provides world class 
electronic warfare equipment 
including RWRs, LWRs, MWRs, 
dispensers and jammers as 
stand-alone components or as 
a suite.

Saab – Booth 232
Nettoragen 6, SE=17588
Jartalla, Sweden
www.saabgroup.com
Division: Saab Avitronics
Sales Contact: Per Hansson
per.hansson@saabgroup.com
Phone: +468-580-84828
Fax: +468-580-87232
Saab offers a broad product 
range in the EW area for air, 
land and naval applications. 
Product range includes 
jammers, ELINT/ESM systems 
and stand-alone or fully 
integrated self-protection 
systems with laser, radar and 
missile approach warning 
functions and countermeasures 
dispensing systems.

Scientifi c Research 
Corporation – Booth 526
2300 Windy Ridge Parkway, 
Suite 400 South
Atlanta, GA 30339
www.scires.com
Division: Communications, 
Networks and Electronics 
Division
Sales Contact: Todd Marek
tmarek@scires.com
Phone: 1+770-859-9161
Fax: +1-770-859-9315
SRC provides worldwide 
innovative solutions that 
successfully meet emerging 
challenges and mission critical 
requirements. Focus includes 
R&D, system integration, 
avionics, EW, technology 
insertion, reverse engineerin, 
ATE, wireless communications 
and display technology.

Gold Sponsor

SELEX Sensors and Airborne 
Sensors, Inc. – Booth 205
300 Capability Green, LUTON
Bedfordshire. LU1PG UK
www.selexgalileo.com
Division: Battlespace 
Protection and Awareness
Sales Contact: Phil Davies
phil.davies@selexgalileo.com
Phone: +44 (0) 7801-712350
Fax: +44 (0) 1582-795871
SELEX offers integrated EW 
systems; advanced radar, 
laser and missile sensors and 
associated support measures; 
next-generation digital 
receivers; EW integration sub-
systems; on-board and off-
board digital ECM systems.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase
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Sierra Nevada Corporation 
– Booth 527
444 Salomon Circle
Sparks, NV 89434
www.snccorp.com
Division: Sensor Systems and 
Technology
Sales Contact: Gene Deimling
gene.deimling@snccorp.com
Phone: +1-408-395-2004
Fax: +1-408-395-1097
SNC is known for rapid, 
innovative and agile technology 
solutions in electronics, 
aerospace, avionics, space, 
propulsion, micro-satellite, 
aircraft and communications 
systems for both the private 
and public sectors.

Southwest Research Institute 
– Booth 328
6220 Culebra Rd.
San Antonio, TX 78238-5166
www.swri.org
Division: Signal Exploitation 
and Geolocation
Sales Contact: Denise Varner, 
Ph.D
denise.varner@swri.com
Phone: +1-410-717-1003
Fax: +1 410-717-1016
SwRI is a leader in advanced 
SIGINT and tracking systems. 
The staff develops systems that 
range from unique designs to 
large-scale MIL-SPEC production 
units.

SprayCool – Booth 424
N. 2218 Molter Rd.
Liberty Lake, WA 99019
www.spraycool.com
Division: Isothermal Systems 
Research, Inc.
sales@spraycool.com
Phone: +1-509-241-4518
SprayCool is a leading 
developer of thermal solutions 
for the military and aerospace 
applications, which include 
rugged 6U and 3U enclosures 
for electronic warfare and 
command and control 
platforms. Currently selected 
and/or deployed on a number 
of UAV platforms.

Bronze Sponsor

SRC/SRCTec – Booth 429
7502 Round Pond Rd.
North Syracuse, NY 13212
www.srcinc.com
inquiries@srcinc.com
Phone: +1-315-452-8000
Fax: +1-315-452-8090
SRC, a not-for-profi t R&D 
company, and SRCTec, our 
high-tech manufacturing/
logistics support subsidiary, 
are redefi ning the possible™ 
with solutions of national 
signifi cance in defense, 
environment and intelligence.

Bronze Sponsor

SYMETRICS
INDUSTRIES

Symetrics – Booth 406-407
1615 West Nasa Blvd.
Melbourne, FL 32901
www.symetrics.com
Sales Contact: Ann Gill
ALE@symetrics.com
Phone: +1-321-254-1600, x353
Fax: +1-321-259-4122
Symetrics Industries, an 
AS9100/ISO9001-2000 small 
business, designs and delivers 
high-reliability electronic 
assemblies and sophisticated 
EW, Communication systems 
of outstanding quality to the 
DoD, DOS and international 
customers.

Systematic Software 
Engineering – Booth 1305
The Coliseum
Riverside Way
Camberley Surrey, GU 153YL, 
UK
www.systematic.co.uk
Phone: +44-(0)-1529-303322
Providers of comprehensive EW 
training solutions including 
EW foundation, EWOSC 
analysis, communications and 
electrooptics and consultancy 
services ranging from 
operational and technical 
support through to the supply, 
development and customization 
of EW database management 
software.

T
TCI International, Inc. – 
Booth 1424
47300 Kato Rd.
Fremont, CA 94538
www.tcibr.com
Sales Contact: John Sramek
john.sramek@spx.com
Phone: +1-510-687-6113
Fax: +1-510-687-6101
TCI International, Inc., is a 
leading supplier of COMINT/
DF and spectrum monitoring 
solutions. TCI provides complete 
solutions, from antennas 
to spectrum management 
software. TCI is a wholly owned 
subsidiary of SPX Corporation.

TECOM Industries 
– Booth 524
375 Conejo Ridge Ave.
Thousand Oaks, CA 91361
www.tecom-ind.com
Sales Contact: Rafi  Kazorian, 
Sr. Marketing Manager
rkazorian@tecom-ind.com
Phone: +1-805-267-0109
Fax: +1-805-267-0181
TECOM Industries, Inc., 
supplies standard and customer 
designed antenna components 
and systems for EW, SIGINT, 
ELINT, Surveillance, DF, Threat 
Detection, Data Link and 
SATCOM applications.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase
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TEK Microsystems, Inc. 
– Booth 914
2 Elizabeth Dr.
Chelmsford, MA 01824
www.tekmicro.com
Sales Contact: Paul Martino
pmartino@tekmicro.com
Phone: +1-978-244-9200, x351
Fax: +1-978-244-1078
Tekmicro designs and 
manufactures advanced 
high-performance boards 
and systems for embedded 
real-time data acquisition, 
data conversion, storage, and 
recording in commercial and 
rugged grade.

Teledyne Defence Limited 
– Booth 1120
Airedale House
Shipley, BD17 7SW United 
Kingdom
www.teledynedefence.co.uk
Sales Contact: Ian Skiggs
i.skiggs@fcl.com
Phone: +44 (0) 1274-531602
Fax: +44 (0) 1274-595724
Research, development and 
manufacture of EW and Radar 
sub-systems, integrated 
assemblies, adaptive fi lters 
and components for compact 
military payloads and 
homeland security applications.

Teledyne Microelectronics 
– Booth 1120
12964 Panama St.
Los Angeles, CA 90066
www.teledynemicro.com
Sales Contact: Harry Kellzi
microelectronics@teledyne.
com
Phone: +1-310-574-2082
Fax: +1-310-574-2045
Leader in innovative, custom 
high-density, high-reliability 
microelectronics packaging 
solutions for aerospace 
and defense applications; 
a DOD Trusted Source for 
Microelectronics.

Teledyne Microwave 
– Booth 1120
1274 Terra Bella Ave.
Mountain View, CA 94043
www.teledynemicrowave.com
Sales Contact: Richard Finney
rfi nney@teledyne.com
Phone: +1-650-224-3596
Fax: +1-650-962-6845
A worldwide leader in the 
design, development and 
manufacture of microwave 
components, integrated 
microwave assemblies and 
subsystems for aerospace, 
defense, communications, 
aviation and instrumentation.

Silver Sponsor 
Terma A/S – Booth 227
Hovmarken 4
8520 Lystrup, Denmark
www.terma.com
Division: Airborne Systems
Sales Contact: Henning Aa. 
Hansen
hah@terma.com
Phone: +45-8743-6335 / +45-
4036-1135
Fax: +45-8743-6001
Terma specializes in total 
integration of EW self 
protection systems on all types 
of aircraft. On display will 
be the AN/ALQ-213(V) EW 
Management System installed 
in an F-16 mockup cockpit to 
demonstrate the automatic 
functionality, including 
Advanced Threat Display 
and three-dimensional Audio 
Warning System.

Times Microwave Systems 
– Booth 1423
358 Hall Ave.
Wallingford, CT 06492
www.timesmicrowave.com
Sales Contact: Bob Carbonell
bcarbonell@timesmicro.com
Phone: +1-203-949-8472
Fax: +1-203-949-8423
Products cover military-
aerospace, shipboard 
and commercial wireless 
applications and include high-
performance fl exible, semi-
fl exible and rigid coaxial cable 
assemblies and fl exible 50 ohm 
LMR® cables, connectors and 
assemblies.

TMD Technologies Ltd. 
– Booth 428
Swallowfi eld Way
Hayes, Middx., UB3 IDQ, UK
www.tmd.co.uk
Sales Contact: Paul Davies
paul.davies@tmd.co.uk
Phone: +44 (0) 7855-450116
Fax: +44 (0) 20-8569-1839
TMD designs and manufactures 
a wide range of pulse, CW 
and ICW amplifi ers for 
ECM applications and also 
instrumentation amplifi ers 
fro simulation (training and 
calibration).

TriaSys Technologies 
Corporation – Booth 325
227 Chelmsford St., Suite H
Chelmsford, MA 01824
www.triasys.us
Sales Contact: John C. Apostle
japostle@traisys.us
Phone: +1-978-244-1060, x201
Fax: +1-978-244-1082
TriaSys offers custom DSP 
software development, 
telecommunications collection 
systems, COMINT and SIGINT 
systems integration, tactical 
SIGINT and direction fi nding 
solutions, electronic support 
and electronic attack systems 
and wireless test range 
development and maintenance.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase
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U
Ultra Electronics Telemus 
– Booth 1222
88 Hines Rd.
Ottawa, ON, Canada K2K 2T8
www.ultra-telemus.com
Sales Contact: P. Michael Gale
info@ultra-telemus.com
Phone: +1-613-592-2288
Phone: +1-613-592-8855
Specialised design, development 
and manufacture of integrated 
intelligence, surveillance and 
reconnaissance (ISR) and 
countermeasure systems and 
suites for airborne, ground and 
naval applications, operational 
support, training and test and 
evaluation.

V
ViaSat, Inc. – Booth 324
6155 El Camino Real
Carlsbad, CA 92009
www.viasat.com
Division: RF Simulation Group
Sales Contact: John Hoffman
john.hoffman@viasat.com
Phone: +1-760-476-2588
Resolve design issues and 
reduce development costs of 
communications systems with 
true-to-life RF signal simulation 
systems from ViaSat. This 
realistic stimulation ensures 
accurate avionics analysis.

W
Werlatone, Inc. – Booth 1313
2095 Route 22
Brewster, NY 10509
www.werlatone.com
Sales Contact: Peter Kuring
pkuring@werlatone.com
Phone: +1-845-279-6187
Fax: +1-845-279-7404
Since 1965, multi-octave, high 
power, in-phase combiners/
dividers, 90-degree hybrid 
couplers, 180-degree hybrid 
combiners/dividers and 
directional couplers. Up to 
1000: 1 bandwidths, within 
the 10 KHz – 6 GHz frequency 
range, at power levels to 10 
KW.

ENABLING DECISION MAKERS
TO TRANSFORM CONCEPTS

INTO CAPABILITIES

COMPANY HEADQUARTERS
2107 Wilson Blvd., Suite 625

Arlington, VA 22201-3063 
Phone: 703.351.0088 

Fax: 703.351.9146 

PATUXENT RIVER OFFICE
22299 Exploration Park Dr., Suite 410

Lexington Park, MD 20653
Phone: 240.794.1772

Fax: 866-536-2360

contact@dat-inc.com
recruiting@dat-inc.com

www.dat-inc.com

446090_Dynamic.indd   1 9/23/09   1:44:52 PM

Wideband Systems, Inc. 
– Booth 525
2409 Linden Lane
Silver Spring, MD 20910
www.wideband-sys.com
Sales Contact: Mike Fitter
mike@wideband-sys.com
Phone: +1-949-420-0474
Fax: +1-949-420-0476
Wideband Systems designs and 
manufactures sophisticated 
recording instruments for 
SIGINT applications. We have a 
range of off-the-shelf recorders 
that can sample a single or 
multiple analog signals up to 
400+MHz and digital channels 
up to 3200+Mb/sec.

AOC 46th Annual Convention & Symposium
Exhibitor Showcase



eMagazine
We are pleased to announce the latest feature of the magazine, a fully-interactive, digital 

version of JED. Now you can be alerted via e-mail each time a new issue is available online, 

but only if we have your correct e-mail address. 

The digital edition gives you access to JED anytime, anywhere.
JED is available

JED eMagazines

In order to receive the new JED 
eMagazine, you must be an AOC member 

or JED subscriber with an accessible 

e-mail address on file. 

If you’re not receiving the JED eMagazine, 

visit www.myaoc.org to join the AOC or log 

in to your current account to ensure your 

e-mail address is up-to-date.

And be sure to add noreply@mail.

naylorcampaign10.com to your safe 

sender list to receive notification as soon 

as the eMagazine is available.

the AOC or subscribing to 
JED

(oneilin@crows.org).

The Official
Electronic

Warfare
Publication

of the

R e a d  t h e  

JEDeMagFiller.indd   1 9/8/09   8:02:30 PM
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X
X-COM Systems, LLC 
– Booth 1420
12345-B Sunrise Valley Dr.
Reston, VA 20191
www.xcomsystems.com
Sales Contact: Brittney 
Smithers
brittney.smithers@systemsx.
com
Phone: +1-703-390-1087
Fax: +1-703-390-1086
X-COM Systems engineers 
custom RF test solutions in 
signal storage and software for 
waveform creation for branches 
of the DOD and worldwide 
commercial technology fi rms.

Additional 
Exhibitors
Aeronix, Inc. – Booth 814

ARAT-PO (Army Reprogramming Analysis 
Team-Project Offi ce) – Booth 820 

CAE – Booth 916

Eonic B.V. – Booth 822

Gigatronics, Inc. – Booth 818

Lacroix Defence & Security – Booth 816

Naval Research Laboratory – Booth 1019

Tobyhanna Army Depot – Booth 1021

TRU Corporation/Sage Labs – Booth 1121

563rd Flying Training Squadron – Booth 921

Stay on Top 
with eCrow
The newly revamped eCrow now brings you weekly updates 

on industry news, AOC events and more. With new content 

each week, eCrow offers you up-to-date information you 

need to stay relevant in the EW industry.

Official eNewsletter

eCrowFiller.indd   1 9/8/09   7:45:57 PM

AOC 46th Annual Convention & Symposium
Exhibitor Showcase

Z
Zeta Associates, Inc. 
– Booth 1017
10302 Eaton Place, Suite 500
Fairfax, VA 22030
www.zetamilops.com
Division: Support to military 
operations
Sales Contact: Scott Francis
francis-scott@zai.com
Phone: +1-703-272-1064
Fax: +1-703-272-1228
Zeta specializes in COMINT 
systems, geolocation and high-
sensitivity receivers.
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Gold Medal

Mr. Anthony Lisuzzo

The Hal Gershanoff 
Silver Award 

Mr. Walter Wolf

Stan R. Hall Business 
Developmentp

Ms. Seyhun Byrne

Clark Fiester C2 
Warfare

Capt Candice M. Sperry, USAF 

Communications

LtCol Michael A. Phillips, USMC

Defensive Information 
Operationsp

Maj Brian Laney, USA

Directed Energygy

Mr. Evan Chicklis

EO/IR
Mr. Mike Bowles

Executive Management 
Government

Mr. Ronald D. Hahn

Industryy

Mr. Charles Schwegman

Integrated Product 
Team
Government
Black Dart Team

Industry
ITT CREW 2.1 Team

John Marks ISR

LT Felix B. D’Avignon, USN

International 
Achievement
Dr. Simon Rockliff

Mr. Gary McFarland

SQN LDR Edward Pritchard

 AOC 46th Annual 

Convention & Symposium
2009 AOC Award Winners
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Joint Service
USA
Maj Richard E. Millikan, USAR. 

USN
LCDR Jeffrey D. McCreary, USN

USMC

Maj Brent Looby, USMC

USAF

Lt Col Wayne Shaw, USAF 

Joseph W. Kearney 
Pioneer

Dr. Richard L. Longbothum

Logistics 
Government
Mr. Brian Denman

Industryy

Mr. Joe Farina

Maintenance
SRA Anthony P. Rieck, USAF

Business Management
Ms. Sara C. Zakrzewski

Program Managementg g

Mr. Michael Gibbons

Modeling & Simulationg

Mr. Douglas B. Jaeger

Navigation Warfareg

Mr. David “Axl” Rose

Offensive Information 
Operations
Capt Matthew J. Florenzen

Operationsp

Capt William Shelton, USAF

Capt Brian Pena, USAF 

Jerry Sowell Radio 
Frequency
Mr. Jason C. Winn

Research & 
Developmentp

Dr. Charles Cerny

Technical Analysty

Mr. Michael Martin

Technical Intelligence 
Analyst
Petty Offi cer Shane Halton, 
USAF

A.C. McMullin Test 
and Evaluation

Maj Richard Beckman, USAF

Training g

Capt Daniel S. Kananen, USAF

AIR FORCE
755th Operations 
Support Squadron

ARMY
1-111th Infantry Battalion/

56 Stryker Brigade Combat Team

JOINT
Joint Electronic Warfare Center

MARINE CORPS
Second Radio Battalion

NATO (Support)
NATO Emitter Database 

– Electro Optical Working Group

NATO (Operational)
226th Signal Squadron

NAVY (Aviation)
Electronic Attack Squadron One 

Three Eight (VAQ- 138)

NAVY (Surface)
Navy Information Operations 

Command – Whidbey Island

Outstanding Unit Awards
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Commander David Palmer

General Richard Cody, 
USA (Ret)

Mr. Peter Freisen

Mr. William Reed

Ms. Harriett Goldman

Mr. John P.L. Woodward

 
Mr. Christian D. Berger

Mr. James Fallon

Mr. Daniel W. Hearn

Mr. Wes Heidenreich

Mr. Robert Palazzo

Mr. Carl Smith

Mr. Doug Swoish

Ms. Judy Westerheide

Col Anton D. Brees Life Achievement AwardAOC Board of Directors Award

Technology Hall of Fame

Dr. Richard Longbothum

Mr. Charles Dietz

Mt. T. Shane Cunico

Mr. Sam Mares

Mr. John “Jack” Landgren

Mr. Ray M. Lanza

Mr. John Garcher

Mr. John Kuhl

Mr. John Hines

Mr. Mark Restivo

Mr. Arthur Crowell

Mr. Brad Smith

Mr. George Gonczy

Mr. Kent Cudaback

Mr. Simon Rockliff

Mr. Richard Beckman

Mr. John Carr

Mr. F.M. Barron

Mr. Peter Bryant

Mr. Glenn Carter

Mr. Tracy Tillman

Mr. Paul Berkowitz

Mr. Christian D. Berger

AOC 46th Annual Convention & Symposium
2009 AOC Award Winners
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Always on target, Thales combines leading-edge
innovation with the level of experience you’d
expect from a world leader. 
Thales is recognised the world over as a leading
electronics systems integrator and trusted long-term
partner to the military aerospace sector, offering our
customers a wide range of equipment, sub-systems,
systems, retrofit solutions and
services.

Thales is a market-
leader of wide
ranging systems
such as radar and
surveillance as
well as electronic
warfare, electrical
generation and
avionics. From prime
contractor to lead systems
integrator, we’re currently
working on many of today’s most ambitious
aeronautical programmes including Watchkeeper,

the Rafale, A400M and the Tiger. We deliver flexible
and cost-effective solutions to meet increasingly

complex mission requirements.

No matter the mission, be it air combat, airborne surveillance
or intelligence, you’ll find Thales is central to them all.

Thales, bringing intelligence on board.

www.thalesgroup.com/aerospace
The world is safer with Thales 

YOU’LL FIND US 
AT THE CENTRE 
OF MILITARY
AEROSPACE

430057_ThalesAerospace.indd   1 5/8/09   2:09:21 PM
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LARGE CATEGORY

Large Chapter of 
the Year Winner

Capitol Club

Large Excellent Chapter Award 
Chesapeake Bay Roost

Large Distinguished Awardg g

Billy Mitchell Chapter

UK Chapter

Dixie Crows

Large Outstanding Award
Garden State Roost

MEDIUM CATEGORY

Medium Chapter of the Yearp

Patriots’ Roost 

Medium Excellent 
Chapter Award
Cabrillo Crows

Medium Outstanding 
Chapter Award
Peachtree Roost
Crane Roost

Winners for Chapter with the Largest 
Membership Increase
Across All Regions
Central Region – Crane Roost 

By Region
Northeastern Region 
– Granite State Roost

Southern Region – Peachtree Roost

Mountain-Western Region 
– Cochise Chapter

Southern Pacifi c – Greater LA Chapter

Northern Pacifi c – Golden Gate Chapter

International Region I – Aardvarks Nest

Chapter of the Year Awards

AOC 46th Annual Convention & Symposium
2009 AOC Award Winners



Upcoming AOC Conferences: 

Operationalizing Intelligence in 
Electronic Warfare for the 21st 

Century Conference

December 1-3
NASIC, Wright Patterson, AFB

Dayton, OH

The conference will address the need to improve 

the lines of communication between the 

intelligence and the operational EW communities. 

This is particularly true for communicating 

warfi ghter needs across the electromagnetic 

spectrum to intel and delivering intel products to 

the warfi ghter. 

Call for Papers
Previously unpublished contributions across a 

broad range of topics in intelligence support 

across the electromagnetic spectrum are 

solicited.

World Wide EW Infrastructure 
Conference

NEW DATE! December 1-3, 2009
Atlanta, GA

Call for Papers and Presenters
The AOC is soliciting original, unclassifi ed 

papers that address technical capabilities within 

the international EW community, focused on the 

following topics: Sustainment, Development, 

Integration, Transformation.

For submission information,

visit www.crows.org.

Fall 2009 Navy EWIIP 
Conference 

November 3-5, 2009
Little Creek Naval Station 

Virginia Beach, VA 

Conference Chairman: CAPT Brian Hinkley 
Last year this was a very successful conference 

with direct impact on Navy programs. Sign-up 

early so you don’t miss your chance to take part 

in the discussions!

Low Probability of Intercept, 
ELINT/SIGINT Conference
New trends in LPI radar & Counter-LPI receiver technology
 November 17-19
Naval Post Graduate School, Monterey, CA

Interested in sponsoring a conference?
Contact Kent Barker at 703-445-7798 
or e-mail barker@crows.org

2009 and 2010 single conference sponsorship 
or conference packages available!

Keynote Speaker: Dr. Ted Roberts (NRL/TEWD)
Sessions will concentrate in areas that form the core of LPI radar and counter-LPI 

radar theory, technologies, and operations. There will be one session on ELINT/

SIGINT at a higher classifi cation level (please see crows.org for more details). 

Also embedded in the conference are tours of the ITT Morgan Hill Technology 

facility and tours of the NPS Technology Laboratories. Interested in Golfi ng in this 

famous golf region? Sign-up to play at the recently renovated Golf Course on NPS!

Upcoming AOC Conferences:

F o r  m o r e  i n f o r m a t i o n  v i s i t   w w w . c r o w s . o r g

JEDConferences_EdAd.indd   1 9/23/09   2:37:07 PM



PAYMMENE T INFOFORMMATIOON N (M(Makake e chchece ks ppayaba le to: Associaatition of OOlO d CrCrowows)s))

  ChCheck k heere if f yoyou uu wow uld like tto o bebeb  a a ppart t of the Infformaatitionon O Operations Institute (IOI): The IO Institute is a ddepeparartmtmennt t ofof tht e
Asssociciatatioion ofo Olld d d CrC owo s charrtetereeee d d by ththe AOA C BoB ard d ofof DiDirerectors to give members of the IO community an n opoppopop rtunnniity y y toto
exxchangege idedeas anandd keeep ininfoformrmmeed aboutut cuurrrrenent t anand d didiscsccrrete developments in the field of Information OpOpeerationss..

EMEMPLPLOYOYERER TTYPYPEE PRRINI CIC PAALLII JOJOB B FUFUNCNCUUU TIONII PRODUCT SERVICE APPLICATION

1. 1.1  MManaggememenentt CoCorpp.. 1. EW/C2W   13. Space Appplications
2.2 Navvy

ArArmymy
2.2 MMananagagememeent t GeGeGenneraall 2. Avionics 14. Radar

3. Coast Guarardd  33. Enginneeeeeerir ng R&D  D 3. Intelligence  15. Directed Energy
OOII..613C.4snoiittaarreepO.4seniraMM.4

rehtOO..7711sretupmppoC.55.. M Mararrkekk ting ecroFriiAA.5
6.6 DoD CiC vililil an n  6. DDatata a Processing 6. Electronics
7. Governnmeentnt NoN n-DoDDD 7.. PrPrPP ocurement   7. Electro-Optics

snoitacinummoC.8noitcudorPP.88yyrtssuddnI.88
9.9 Edduucac tion 9.99 Engineering Support 9. Test/Diag.

scitsigoL.01gniniarT.0011rreehtOO.01
tnatlusnoC.11gnitseTTT.1111

stnenopmppoC.21rehhttOO.2211

FIFIRSR TT MIM DDDDLELE LASTS RANK / TITLE

MAM ILILINI GG ADDRESESS:

CICITYY STTATATEETTTT COUNTRY

TETELEL PHHONE FAX (OPTIOONAL)L)

EME AIA LII

 11yry  $45  33yryr $$11115 5 LLIFIFE E $5$50000LLL STSTUDENT $$155 RRETETIRIREDEDE  $15RR

AOC C EDUCCATIOONANALL FOFOUNUNDADATIT ONO  DONONATATTIOIOIONN $ $_______ _____________________________ NN

PaPaymymenent t (UUS S dod lllars ono lyly) Chece k Onne:e:  C Check encloosesedd Visasaa MaMaststerCard AmAmericanan Express

CrC ededitit CCarard NuN mber ______________________ ___________________________________ Expipirar tiiononon DDatate e ______________ ____

PlPleae se SSign__________ _________________________ _____________ _________________  Date______________________________ 

Recruiuited d By

ZIP CODE 

AAAAAOOOCCCCC MMMMMMMEEEEMMMMBBBBBEEEEERRRRRRSSSSSHHHHHHIPPPP AAAAPPPPPPPPPLLLLLIIIICCCCAAAAATTTTTTIIIOOONNNNNNAA

AAAAAssssssssoooooccciiiiaaaaatttttiiiioooonnn  ooooofffff OOOOOllllldd CCroowwss
111100000000000000 NNNNoooorrrrtttthhhhh PPPPaaaayyyynneeee SSSSttttrrrreeeeeeeeetttt,,,,   SSSSuuuuiiiittteeeee 33330000000000  ••••  AAlleexxaannddriiaa,,,, VA  223144444

PPPPhhhhoooonnneeee::: 777700003333--555544449999--111116666000000000  ••••   FFFFFFaaaaaxxxxxx::: 77700003333----555554444499999-2222258899  ••  wwwwwwwwww..ccccrroooowwwwwsss...ooorrggg

AOCMembership_EditorialAd.indd   1 9/8/09   7:49:58 PM



T
h

e
 J

o
u

rn
a

l o
f E

le
c

tro
n

ic
 D

e
fe

n
s
e

  |  O
c

to
b

e
r 2

0
0
9
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Sign up now to become an industry or institute/university member and receive a discount on exhibit space at the 
AOC National Convention in Washington, DC. Exhibit space is selling quickly. For more information on industry 
membership visit our website at www.crows.org or contact Glorianne O’Neilin at oneilin@crows.org or (703) 549-1600.
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• Reduced rates for exhibit space at the AOC National Convention 
• Free organization narrative annually in the Journal of Electronic Defense (JED) 
• Names of industry members will appear in each issue of JED 
• Sponsored members receive discount for courses, and technical symposia
• Strengthened industry/association/government coalition 
• Nonpartisan government relations 
• Highly ethical forum for free exchange of information 
• Expanded participation in professional activities 
• Valuable professional contacts.
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