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Editor’s Perspective

As the Obama Administration commits an additional 30,000 
troops to the fight in Afghanistan, U.S. Central Command is 
in full operational swing, providing everything from bullets to 
toilet paper in support of an 8-year, joint-service and coalition 
effort that is Operation Enduring Freedom.  In April 2009, with 
DoD’s decision to reassess the Army’s FCS Manned Ground 
Vehicles program, the Department began reassessing its 
strategy for meeting air and ground combat challenges posed 
by the threats of an increasingly asymmetric battlefield.  A 
need for advanced software offering enhanced command, 
control, communications, and computers (C4) integration with 
lighter, more robust hardware is defining the direction U.S. 
joint services and coalition partners are taking in ramping up 
development and fielding of a next-generation highly-mobile, 
combat-ready force.   

With the close of 2009, Armor & Mobility offers readers 
a look at U.S. military operations in transition, from a vast 
desert expanse to rugged mountain extremes. At the lead, 
General David Petraeus, Commander, U.S. Central Command 
offers his unique insight into the complexities of managing a 
battlespace comprising two nations, each larger than Texas, 
and with as much similarity in climate and terrain as Alaska 
and Arizona.  As the U.S. Army continues its modernization to 
a brigade-focused force, a primary part of this transformation 
is the service’s approach to future mounted ground combat 
operations with help from a fully-integrated, armored and agile, 
next-generation ground combat vehicle (GCV). From a theater-
wide view, A&M profiles CENTCOM’s 455th Air Expeditionary 
Wing (AEW), stationed in Bagram, Afghanistan, and the U.S. Air 
Force Air Mobility Command’s critical airdrop supply operations 
in the region.  A&M takes readers back to earth examining the 
latest in body armor design technology.Through the use sensor-
collected data, engineers can make critical adjustments to 
particular gaps or ‘hot’ spots in personalized gear, maximizing 
protection and comfort for individual users. 

In this issue’s special section, a second edition “War Room 
to Boardroom” feature highlights the career of John W. Holly, 
VP for Missile Defense Systems, Lockheed Martin Corporation.  
Also back, A&M ‘s BRAC Spotlight highlights the U.S. Army 
Research Laboratory’s new vehicle test directorate (VTD) 
groundbreaking and Army Test and Evaluation Center (ATEC) 
move to Aberdeen Proving Ground, MD.  These stories and a 
profile of U.S. Army Communications and Electronics Command 
(CECOM) Life Cycle Management Command (LCMC) round out 
the December issue.  As always, feel free to contact me with 
any comments or ideas! Sincerely,

Chadwick “Chad” Samuels
Editor
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A&M Leaders

Air force Gen. 

Raymond E. Johns Jr. 

assumed command 

of Air Mobility 

Command, U.S. Air 

Force, Scott AFB, 

IL.  Prior to taking 

command of AMC, 

General Johns was 

the Deputy Chief of Staff for Strategic Plans and 

Programs, Headquarters U.S. Air Force. 

Army Brig. Gen. Robert B. Brown has been 

nominated for appointment to the grade of 

major general.  Brown is currently serving as 

deputy commanding general (support), 25th 

Infantry Division/Multi-National Division - 

North, Operation Iraqi Freedom, Iraq. 

Army Brig. Gen. Joseph E. Martz has been 

nominated for appointment to the grade of 

major general.  Martz is currently serving as 

deputy director/chief of staff, Army Capabilities 

Integration Center, U.S. Army Training and 

Doctrine Command, Fort Monroe, VA. 

Air Force Maj. 

Gen. Janet C. 

Wolfenbarger has 

been nominated 

for appointment 

to the rank of 

lieutenant general 

with assignment as 

vice commander, 

Air Force Materiel 

Command, Wright-

Patterson Air Force Base, Ohio. Wolfenbarger 

is currently serving as director, Intelligence and 

Requirements, Headquarters Air Force Materiel 

Command, Wright-Patterson Air Force Base, 

Ohio. 

 Army Maj. Gen. 

Michael L. Oates 

has been nominated 

for appointment 

to the rank of 

lieutenant general 

and assignment 

as director, Joint 

Improvised Explosive 

Device Defeat Organization, Arlington, VA. 

Oates is currently serving as the commanding 

general, 10th Mountain Division (Light), Fort 

Drum, NY. 

Army Brig. Gen. Keith C. Walker has been 

nominated for appointment to the grade of 

major general.  Walker is currently serving as 

director, Future Force Integration Directorate, 

Army Capabilities Integration Center, U.S. 

Army Training and Doctrine Command, Fort 

Bliss, TX.

Major General  
Michael L. Oates

Major General  
Janet C. Wolfenbarger

General Raymond  
E. Johns Jr.

War Room to Boardroom

Major General, U.S. Army 

(Ret.), John Holly, is the Vice 

President of Lockheed Mar-

tin’s newly established Missile 

Defense Systems operating unit, 

based in Huntsville , AL. During 

a military career that spanned 

over three decades, he served in 

a variety of assignments, culmi-

nating as the Deputy Director 

for the Missile Defense Agency.  In this capac-

ity he also served as the Program Executive 

Officer for the Ballistic Missile Defense Sys-

tem and the Director of the Joint National 

Integration Center.

In this edition of its War Room to board-

room perspective, A&M interviewed U.S. Army 

General (ret.) John Holly, the Vice President 

for Missile Defense Systems, Lockheed Martin 

Space Systems Company.

A&M: As a veteran of the U.S. military, please 

give readers some background regarding your 

experience with Missile Defense leadership.

JH:  As a field grade officer in the 1980s, I served 

in the Strategic Missile Defense Initiative Orga-

nization as the Deputy Director for Theater 

Missile Defense, working on the ERINT pro-

gram which later evolved into the PAC-3 Mis-

sile. In 2001, I returned to the Missile Defense 

Agency first as the Program Director for the 

Ground-based Midcourse Defense 

(GMD) program, and then as the 

Missile Defense Agency’s Deputy 

Director. During my time in GMD, 

we received a Presidential Direc-

tive to accelerate the program and 

field a capability to defend the 

United States. 

A&M: Please select a few areas of 

primary concern in your mind regarding the 

direction of development of Missile Defense 

solutions from a 20th century to 21st century 

perspective.

JH:  In the 21st century, the threat is real and 

continues to evolve. Development and prolif-

eration of both ballistic missiles and missile 

technology poses an increasing threat to our 

national interests. We therefore must evolve 

our 21st century systems. To do so, I believe 

we will have a heightened requirement for 

increased operational realism in our test 

programs. Obviously the single best target 

to test against is the enemy’s own system. 

The alternative is that targets and scenar-

ios employed during a test must embody 

the characteristics and performance of the 

enemy’s system. Additionally, Modeling and 

Simulation (M&S) will play an even greater 

role. Essential to expanding our use of M&S 

will be establishing a framework that will 

tie together analysis, ground testing, hard-

ware and processor–in-the-loop, wargames 

and training to achieve a 21st century M&S 

capability.

A&M: Finally, from a position of senior 

military leadership to one of executive indus-

try leadership, please talk about the current 

and potential future challenges facing Missile 

Defense for the joint force commander and 

the industry CEO/COO working to support 

him/her.

JH:  Budget challenges will continue to be a 

constraint. Consequently, we must find oppor-

tunities for cost sharing between nations and 

delivering systems that operate effectively in 

a coalition environment. Programs such as 

Medium Air Defense System (MEADS), which 

is jointly developed by the U.S., Germany and 

Italy, provide a unique advantage to providing 

missile defenses in a coalition environment. 

Most importantly, MEADS will provide sig-

nificantly increased missile defense capability 

while also increasing mobility and transport-

ability of our missile defense systems. Smart 

strategies like MEADS will provide a more 

capable and responsive system to ourcom-

batant commanders to defend the U.S., our 

forward deployed forces, and our allies. 

For more information, visit  

www.lockheedmartin.com/capabilities/mmd.

U.S. Army General (ret.) 
John Holly
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Combat Evolution
By Chad Samuels

A&M Editor

The U.S. Army is planning to develop 

and field a fleet of ground combat vehicles 

that will be integrated as part of the service’s 

Brigade Combat Team (BCT) modernization 

program. With the termination of the Future 

Combat Systems (FCS) Manned Ground Vehi-

cle (MGV) program in April 2009, several 

acquisition programs are slated to “spin out” 

the initial increment of the FCS program to 

seven infantry brigades in the near term with 

additional programs for information and com-

munications networks, unmanned ground 

and air vehicles and sensors. Once introduced, 

the new Ground Combat Vehicle (GCV) will 

represent a next-generation class of highly 

survivable, lethal and supportable manned 

ground combat platforms.

Based on the Army’s experiences in recent 

years in Iraq and Afghanistan, the idea of 

enhanced mobility was as a key GCV opera-

tional design criterium. “The vehicle’s design 

will focus on sustainability more than we 

ever have done in procuring an Army major 

weapons system,” said Gen. Peter Chiarelli, 

Vice Chief of Staff, U.S. Army. “The first vari-

ant the Army needs the most would be the 

infantry fighting vehicle (IFV), replacing 6,300 

M113 armored personnel carriers currently in 

service.”

MGV

Characterized by modern asymmet-

ric warfare, the Army’s MGV program was 

originally designed for illusive enemy forces, 

primarily tasked with security, stability and 

counter-insurgency type of operations.  This 

made the Manned Ground Vehicles (MGV) 

concept less suitable for rapid deployment, in 

high mobility, area-dominance type warfare. 

To assess the new GCV requirements, the 

Army established a panel of combat experi-

enced and technical experts to take a fresh 

look at these requirements, including capa-

bilities, technologies and lessons learned from 

the FCS program. The panel’s recommenda-

tions will inform TRADOC’s ongoing work on 

operational requirements for GCV.

The new GCV vehicle platforms will intro-

duce, over time, several variants to the BCT in 

an incremental acquisition approach starting 

with a lead vehicle development effort. These 

new combat vehicles are expected to achieve 

highly challenging interoperability between 

the crew and the platform as well as within 

the formation, maintain high survivability, 

lethality and mobility in different operational 

environments, while meeting high support-

ability, availability, affordability and transport-

ability objectives facilitated by contemporary 

and proven technology.

The Army expects these vehicles to inte-

grate and provide the crew real time network 

capabilities. It will be designed to operate 

across a wide spectrum of operations, and 

as such, will maintain, besides its main and 

secondary armament - non-lethal effects and 

capabilities. It will have embedded training 

capabilities to be fielded as an integral part of 

the combat vehicle.

According to the Army, GCV’s networking 

capabilities should provide for interoperability 

with Joint, Allied and Coalition partners. A 

request for proposal for the GCV is expected by 

early-to mid 2010. Once prime contractors are 

selected, the Army could expect to get the first 

vehicles within five to seven years.

MODULAR DESIGN CONCEPT

Following an initial GCV industry day 

in Dearborn, MI this past October, the Army 

offered industry a forum in late November 

with which to openly discuss concept and 

design for the platform prior to the release of 

draft specifications and basic requirements for 

the service’s intended first variant of GCV, the 

Infantry Fighting Vehicle (IFV).  Indicating 

With lessons learned from the FCS Manned Ground Vehicle Program as part of a service-
wide, brigade level transformation, the U.S. Army is now focusing on a next-generation of 
ground combat vehicle, designed to offer greater systems integration.
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a desire for a “holistic” approach to meeting 

the exceedingly complex demands of future 

battlefields, Col. Bryan McVeigh, Program 

Manager for Army Manned Systems Integra-

tion said, “It must have an open architecture 

so we can integrate upgrades to this platform 

similar to what the Abram [main battle tank] 

has been able to do throughout its lifecycle.”

The Army’s initial GCV concept is of 

modular design that is readily upgradable 

and can be reconfigured for different combat 

modes, both conventional and asymmetric, 

with enhanced survivability and sustainabil-

ity. “Flexibility and growth potential are new 

operational requirements in vehicle design, 

said Col. Rickey Smith, director of Army Capa-

bilities Integration Center, Army Training and 

Doctrine Command. Every vehicle the Army 

has sent to Iraq and Afghanistan has been 

“field modified,” often multiple times; the 

Humvee being the prime example of a vehicle 

that went through multiple iterations as it was 

adapted to the Iraq battlefield. That process 

began early in the war as soldiers welded extra 

steel plates to their vehicles to protect against 

IEDs. Now, special “urban survivability” kits, 

custom made for close quarters street fight-

ing, are standard issue for tanks and Bradley 

fighting vehicles. 

“There are three basic components to the 

modernization package -- brigade combat 

team capability, network capability sets and 

vehicle strategy, “ said Chiarelli. Along with 

ground vehicles, he said the Army is also 

working to modernize other elements of the 

force such as aviation, intelligence, surveil-

lance and reconnaissance, weapons systems 

and the tactical wheeled vehicle fleet.

Chiarelli said full-spectrum operations is 

something the Army sees as Soldiers moving 

up and down the spectrum of conflict from 

lethal to non-lethal. He said the situation 

on the battlefield has become increasingly 

dynamic as Soldiers conduct a combination of 

offensive and defensive operations along with 

stability operations.

The Army is also examining lessons from 

the rapid fielding of Mine Resistant Ambush 

Protected Vehicles, which have a proven blast 

resistant hull design borrowed from the South 

African military, and what might be done dif-

ferently this time around as the service builds, 

for the “first time,” a vehicle designed from 

the ground up to be survivable in the “IED 

environment.”  Lessons learned from Iraq and 

Afghanistan will factor into the Army’s specific 

requirements for the GCV along with the pro-

jected anti-armor threats that might be fielded 

in the 2017–2025 time frame.

NETWORK-CENTRIC

After experiencing an exponential growth 

of networking demand, the Army is seeking 

an effective way to expand its networking 

capabilities. Estimates are that the capacity of 

the Army’s network has grown from 50 mega-

bits to more than six gigabits per second over 

the course of the current war, an exponential 

increase of 121 times. “Our goal is to build a 

single network employing a common set of 

operating procedures and supporting a com-

mon operating environment, and extended to 

support joint forces operations,” said Chiarelli. 

“The network should be capable to support 

current and future systems.”

According to Army officials, the network 

of the new GCV family will be ‘open with 

plug-and-play capability to accommodate cur-

rent and future protocols’. The new network 

is required to be affordable and upgradable 

over its lifespan.  “The GCV will focus on 

sustainability more than we ever have done in 

procuring an Army major weapons system,” 

said Gen. Peter Chiarelli, Vice Chief of Staff, 

U.S. Army. “The network architecture will be 

open with plug-and-play capability to accom-

modate not only the network of today, but the 

network of the future as well. We will combine 

a network and radio strategy in affordable 

increments”, Chiarelli said, adding that net-

work improvements will become an integral 

part of every block upgrade of the vehicle.

General Dynamics C4 Systems is under 

a current contract to provide the Integrated 

Computing System (ICS) or core comput-

ing infrastructure on selected Army manned 

ground platforms of the Brigade Combat 

Team.  Part of the Network Integration Kit 

(NIK), the ICS supports units down to the 

company commander level. This includes 

the operating system; processing, informa-

tion assurance, data storage, and networking 

capability for platforms in both the Infantry 

Brigade Combat Team current force that we 

are deploying to the Army today; and, until 

recently, the late MGV Program.

“The Army has stated it is looking at prime 

contractors/OEMs to bring a “holistic” GCV 

solution incorporating versatility, expedition-

ary, lethality, force protection, mobility, sus-

tainability as well as network integration and 

interoperability,” said Rudy Sleiman, Capture 

Lead, General Dynamics C4 Systems Ground 

Combat Vehicles .  “An integrated GCV most 

importantly provides every platform and dis-

mounted soldier access to the network giving 

soldiers the means to stay inside the ene-

my’s decision cycle and effectively overmatch 
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We’re 

ULTRA

 INTERNATIONAL.  

 

WE PUT THE 

ARMOR

 IN ARMORED 

VEHICLES.
  

Its Crew Didn�t.

IN Combat

INTERNATIONAL

Visit Our Web Site 
for More Info.

Celebrate our Troops with
our FREE VIPs 2010 

Calendar.

www.umf1.com

www.tacticaldefensemedia.com Armor & Mobility 2.1  |  5   



adversaries in any engagement.  A single, networked 

approach also eliminates the need for retrofitting and 

rewiring vehicles that is often associated with the addi-

tion or replacement of capabilities.”

Chiarelli said network capability must be interoper-

able, affordable and capable of incremental upgrades 

which will continue to give soldiers an edge to battlefield 

situational awareness since they are now the source of 

most intelligence and most game-changing decisions. 

“The information they receive over the network isn’t 

simply nice to have,” he said. “Today, the small unit has 

as much access to information now as what used to be 

restricted to division headquarters.”

Army officials have indicated that the current fleet of 6,300 armored 

personnel carriers, the M-113, will gradually be divested because they 

can’t be upgraded to accommodate future network technologies.

C4 EDGE

General Dynamics is also working with DoD and the Army through 

its EDGE Innovation Network, a collaborative, open-environment ini-

tiative enabling EDGE members from industry and academia, with gov-

ernment customer input, to work together to shorten the delivery cycle 

of new technologies and innovative capabilities to warfighters and first 

responders. The first EDGE Innovation Center opened in Scottsdale 

, Ariz. , in 2006 with the new EDGE® Vehicle C4ISR 

Innovation Center in Taunton, Mass, part of the EDGE 

Innovation Network, opening in September 2009.  

“The Vehicle EDGE tames complexity by facilitating 

the design of embeddable and user-friendly C4ISR envi-

ronments inside vehicles,” said Sleiman.  “This reduces 

the size, weight and power draw on the vehicle, while 

improving the ergonomics and efficiency for warfighters 

while reducing total life cycle cost.” 

The Vehicle C4ISR EDGE Innovation Center joins 

a network comprising more than 85 members from 

a wide range of industries, colleges and universities 

worldwide.

“With a focus on designing a GCV solution that accommodates 

both legacy and future force requirements, we will leverage what we 

have learned from our position and presence on Army and Marine 

Corps current force C4 heritage programs,” said Sleiman.  “This exper-

tise lends itself to understanding the roadmap and migration path from 

the current to future network.” 

IBCT

As the prime contractor for the Army’s Infantry Brigade Combat 

Team (IBCT) effort, the Boeing Corporation is working to assist the ser-

vice in the development of networked increments to provide increased 

Rudy Sleiman
General Dynamics  

C4 Systems
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intelligence, surveillance, and reconnaissance capabili-

ties as well as increased survivability and lethality in a 

GCV package.

“We see our prime development role as the con-

tinuation of our ongoing efforts, and building on the 

progress and investments made to date,” said Matthew 

Billingsley, Boeing spokesperson for Brigade Combat 

Team Modernization. “The Network Integration Kits 

(NIK) for Increment 1 are an excellent example of 

our contribution to Army network integration efforts.  

These kits will provide initial network connectivity 

to share sensor information and data from the squad 

level up through the brigade level, making the systems 

that we provide (Class 1 UAV, Class IV UAV, MULE family of UGVs, and 

small UGVs) function as a system of systems.  Combining JTRS Ground 

Mobile Radios, Integrated Computer Systems, and battle command 

software, the NIKs will allow soldiers and leaders to make better deci-

sions faster.”

With a current contract in place and restructured to reflect the 

Army’s new Brigade Combat Team Modernization strategy, Boeing says 

it is focused on building a versatile mix of mobile, tailorable, networked 

Brigade Combat Teams organized on a rotational cycle that can lever-

age mobility, protection, information and precision fires to conduct full 

spectrum operations across the spectrum of conflict.

“Our role in this strategy is to continue providing the packages 

which will eventually be fielded to all 73 BCTs and consist of network 

integration kits, small unmanned ground vehicle platforms including 

Class I and IV unmanned air vehicles, unattended ground sensors, and 

non-line-of-sight launch system, common remote controller systems, 

and unmanned ground vehicle platforms.  Boeing, partnered with Sci-

ence Applications International Corporation (SAIC) recently completed 

the Increment 1 critical design review and production readiness review.  

These reviews were conducted after the Increment 1 Limited User Test  

at Fort Bliss, Texas, which was run by the Army Test and Evaluation 

Command. The test was a three-week, soldier-driven, independent view 

of the maturity, readiness, and functionality of these initial capabili-

ties. 

Boeing expects a final report on the test to play a major role in the 

upcoming Milestone C, or production, decision in December 2009.

DATA INTEGRATION

Rockwell Collins, a primary supplier of communications systems 

to the U.S. Army, is involved with multiple aspects of Army BCT Mod-

ernization.  “We are providing integrated computer systems (ICS) and 

software-defined radios (SDR) that serve as the heart of the Army’s com-

munications network,” said Mr. Rich Ross, Senior Director of Ground 

Vehicle Solutions, Rockwell Collins.  “Our integrated computer system 

has performed well during the Army’s recent Initial Operational Test & 

Evaluation (IOT&E) activity at Ft. Bliss and could be a good solution for 

GCV network enablement.”  

With potential application for GCV, Rockwell Collins’ Rosetta tech-

nology, or “Rosetta”, is a normalized datalink engine that provides the 

user the capability of receiving, generating and translating military and 

commercial digital message traffic.  “Rosetta is essentially a database 

that operates at “memory speeds” absorbing message traffic from up to 

52 different datalinks, message formats, radar systems, correlation and 

fusion devices and command and control systems,” said Ross.  

Due to the machine to machine nature of the system, and the high 

precision coordinates that can be generated, Rosetta 

is approved for targeting with the new Excalibur GPS 

guided artillery shell.  For ground to air communica-

tions, it allows for machine to machine communica-

tions with the F-16, Tornado, Mirage F1, Mirage 2000, 

A-10, B-52, Joint Strike Fighter and the AV-8 harrier.  

“Our communications management software fuses 

data from multiple datalinks and sensors to provide 

graphical situational awareness,” said Ross. “Our Tacti-

cal Air Control Party (TACP) Close Air Support (CAS) 

software reduces the risk of fratricide and increases 

lethality by performing automated datalink translation 

when passing digital target data.”  

From an Army point of view, Gen. Chiarelli said, “We will combine 

a network and radio strategy in affordable increments, all part of those 

capability packages and each one of the capabilities packages will 

include the network. The key is to build a single network across a joint 

environment with a common set of operating procedures capable of 

connecting the separate systems and receiving additional systems or 

programs in the future.”

For more information,  

contact Chad Samuels at  

contact@tacticaldefensemedia.com.

Richard Ross 
Ground Vehicle Solutions,  

Rockwell Collins
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Commander’s Corner

General David H. Petraeus assumed com-

mand of the United States Central Command 

in October 2008, after serving for over 19 

months as the Commanding General, Multi-

National Force-Iraq. Prior to his tour as 

MNF-I Commander, he commanded the U.S. 

Army Combined Arms Center and Fort Leav-

enworth. Before that assignment, he was the 

first commander of the Multi-National Secu-

rity Transition Command-Iraq, which he led 

from June 2004 to September 2005, and the 

NATO Training Mission-Iraq, which he com-

manded from October 2004 to September 

2005. That deployment to Iraq followed his 

command of the 101st Airborne Division (Air 

Assault), during which he led the “Scream-

ing Eagles” in combat throughout the first 

year of Operation Iraqi Freedom.   General 

Petraeus was commissioned in the Infantry 

upon graduation from the United States 

Military Academy in 1974. He has held lead-

ership positions in airborne, mechanized, 

and air assault infantry units in Europe and 

the United States, including command of a 

battalion in the 101st Airborne Division (Air 

Assault) and a brigade in the 82nd Airborne 

Division. In addition, he has held a number 

of staff assignments: Aide to the Chief of 

Staff of the Army; battalion, brigade, and 

division operations officer; Military Assistant 

to the Supreme Allied Commander - Europe; 

Chief of Operations of the United Nations 

Force in Haiti; and Executive Assistant to 

the Chairman of the Joint Chiefs of Staff.   

Awards and decorations earned by General 

Petraeus include two awards of the Defense 

Distinguished Service Medal, two awards of 

the Distinguished Service Medal, two awards 

of the Defense Superior Service Medal, four 

awards of the Legion of Merit, the Bronze 

Star Medal for valor, the State Department 

Distinguished Service Award, the NATO Mer-

itorious Service Medal, the Gold Award of 

the Iraqi Order of the Date Palm, the French 

Légion d’Honneur, and the National Defense 

Cross of the Czech Republic. 

With the Obama Administration’s 

approval of 30,000 additional U.S. troops in 

November to Afghanistan, General David H. 

Petraeus, Commander, U.S. Central Com-

mand, told Congress that he expects incre-

mental, but positive change in the allied 

effort to secure the region.  Petraeus, who 

executed the Iraq surge in 2007, said that 

he supports Obama’s revamped strategy, 

but stopped short of guaranteeing suc-

cess, calling it “attainable’’ and forecasting 

“important progress’’ into mid-2011. In his 

first congressional testimony on President 

Obama’s announced plan to send another 

30,000 troops to Afghanistan, Petraeus cau-

tioned that progress probably will be slower 

than during the buildup of U.S. forces in 

Iraq two years ago, and the war will be 

“harder before it gets easier.’’

“Progress will come more slowly from 

the U.S. troop escalation in Afghanistan 

than it did during a similar move in Iraq,” 

the top American commander in the Middle 

East told Congress, predicting intensified 

combat in coming months.  He said Afghan-

istan was beset by problems that would 

challenge the new U.S. strategy, including 

government corruption, insurgent sanc-

tuaries along the Pakistani border and the 

strength of the Taliban movement. He also 

said that as pressure mounts on the Afghan 

government to fight corruption, political 

conflicts and other governmental turmoil 

are likely to result.

Noting that the number of U.S. troops 

in Afghanistan has increased from about 

30,000 to 68,000 in recent months, and that 

“that has enabled some tactical gains” in 

the troubled regions such as Helmand and 

Kandahar, Petraeus said it is a consensus 

opinion that the number of soldiers in the 

Afghanistan National Army needs to be 

increased, probably to an end strength of 

about 400,000.

Petraeus struck a note of caution on the 

war in Afghanistan, saying making head-

way against the insurgency probably will 

take longer than in Iraq. “Violence will 

increase as additional troops from the U.S.- 

led 43-nation alliance enable a stepped-up 

offensive against Taliban insurgents.”  Petra-

eus also predicted “greater turmoil”, citing 

a combination of increased US and NATO 

military operations against the Taliban and 

increased tension resulting from expected 

Afghan government actions to combat cor-

ruption within government circles.

Overall, the trend of the military situa-

tion is “much more uneven” than in Iraq,” 

the Commander clarified. But despite the 

difficult military situation, Petraeus high-

lighted some gains in the social sphere, not-

ing that access to health care has increased 

from five percent to 85 percent during the 

U.S. presence in Afghanistan, elementary 

school education has tripled and telephone 

use has has also increased.”

CURRENT REGIONAL SECURITY

The security situations in the region 

are challenging but show significant signs 

of progress, Petraeus said in a wide-ranging 

overview of his area of operations that also 

included his assessment of Iraq, Pakistan and 

counterinsurgency efforts in Afghanistan.

General David H. Petraeus

Commander

U.S. Central Command

Surging Ahead
As the U.S. prepares for a gradual influx of 30,000 troop reinforcements as part 
of the war effort in Afghanistan, General David Petraeus, Commander, U.S. Central 
Command, leads the effort to translate mission progress at home.

By Chad Samuels

A&M Editor
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IRAQ

In Iraq, where Petraeus was the Command-

ing U.S. General until late 2008, he said the 

country has seen “very substantial progress” 

but also faces significant obstacles. The number 

of security incidents has decreased significantly 

even in the last two weeks, he said, down to 

about 15 to 20 attacks a day, which is “vastly 

reduced” from a high of 180 attacks per day in 

June 2007.

The surge also allowed the United States to 

repair electrical infrastructure and oil pipelines, 

and that has allowed electricity production to 

increase 30 percent over the last year, and oil 

exports over the last year have been “the high-

est on record for a very long time.”

All of that has increased the public percep-

tion of security in Iraq, Petraeus said. That 

perception “took a nosedive” during the spike 

of sectarian violence in 2006 and 2007, but it 

now has rebounded, and between 74 and 84 

percent of Iraqis see the security situation in 

their area as good or very good, which Petraeus 

said surprised even him. “There were times in 

late spring 2007 where I would not necessarily 

have bet on that,” he said.

PAKISTAN

In Pakistan, Petraeus said that the govern-

ment’s new efforts to take on extremists near the 

Afghan border is a “heartening development, 

and that people in Pakistan are increasingly 

recognizing that Islamist militants represent 

an “existential threat” to their country.

“Pakistan has taken ‘an important step 

forward’ in waging military campaigns against 

extremists on its territory,” Petraeus said. “The 

measures facilitate our efforts to degrade the 

extremist groups in the border region and to 

defeat al-Qaeda”.

Still, as he noted, these operations have 

not directly engaged the sanctuaries of the 

Afghan Taliban groups in Pakistan, going on 

to say that Pakistan also hasn’t confronted all 

of the elements of an extremist syndicate that 

includes the Pakistani Taliban, the Lashkar-

e-Taiba group that carried out the November 

2008 attack on Mumbai, India, and the militant 

Haqqani network.

“Although most Taliban fighters confront-

ing our forces are local Afghans motivated by 

local circumstances, the Afghan Taliban lead-

ership is organized, is ideologically motivated 

and has become a beacon and symbol for other 

dangerous extremist elements,” the General 

indicated.

Petraeus said the military was working to 

coordinate operations with the Pakistanis, but 

said there was a limit to how many missions 

Pakistan’s military could take on.

COUNTERINSURGENCY CHALLENGES

Petraeus said that in addition to an effort 

to “reintegrate’’ Taliban and other insurgents 

into mainstream Afghan society, there will be 

a harder push to eliminate the most hard-core 

extremists.

“In fact, we actually will be increasing 

our counterterrorist component of the over-

all strategy,’’ Petraeus said. He provided no 

details beyond saying that additional “national 

mission force elements’’ would be sent to 

Afghanistan next spring.

Petraeus appeared to be referring to classi-

fied units such as the Army’s Delta Force that 

specialize in counterterrorism and have been 

used extensively in both Iraq and Afghani-

stan.

General Stanley McChrystal, who now 

oversees the Afghan war, previously headed 

those units inside Iraq and Afghanistan. 

McChrystal cited a formula for success in the 

counterterrorism effort he led in Iraq, saying 

the point is to eliminate the middle levels of 

terrorist networks like Al Qaeda rather than 

focusing on killing only the most senior lead-

ers.

“You cause the network to collapse on 

itself,’’ McChrystal said. “And that’s what I saw 

happen in Iraq, and that’s one of the things 

we’re working on in Afghanistan.’’

A November 2009 U.S. 
Senate hearing focused on 
the link between instability 
in Afghanistan and the pres-
ence of Taliban, Al Qaeda, 
and other extremist groups in 
neighboring Pakistan. Congres-
sional approval of the Obama 
administration’s request for an 
additional 30,000 troops aimed 
at reversing Taliban gains in 
Afghanistan also involves a 
U.S. commitment to help train 
Afghan forces and prepare the 
country’s government to take 
more control. The buildup may 
cost as much as $40 billion next year, according 
to Representative John Murtha, who heads the 
House spending panel which appropriates money 
for defense. At the committee hearing, Senators 
questioned Petraeus on Pakistan’s role in the 
strategy a day after Gen. McChrystal, the top U.S. 
and allied commander in Afghanistan, testified 
before congressional committees to outline the 
new strategy. 

Sen. John F. Kerry (D-Mass.), the commit-
tee chairman, predicted that developments there 
would influence the outcome in Afghanistan more 
than the Obama administration’s strategy shift 
or its decision to deploy 30,000 more troops. “I 

am convinced that what happens 
in Pakistan, particularly near the 
Afghan border, will do more to 
determine the outcome in Afghan-
istan than any increase in troops 
or shift in strategy,” said panel 
Chairman John Kerry. He praised 
Pakistan’s military for taking on 
Pakistani insurgents in offensives 
of recent months. “Now we are 
looking for Pakistan to also take 
on the Afghan Taliban,’’ Al Qaeda, 
and other insurgents in their terri-
tory, Kerry added. “Pakistan is, in 
many ways, the 
core of our chal-

lenge,” Kerry said. “The inter-
connected extremist groups that 
we face don’t stop at the Afghan 
border. And so our strategy can-
not stop there, either. It must 
extend to Pakistan.” 

Senator Richard Lugar, 
(R-Indiana)  and ranking Repub-
lican on the committee, said 
the “most salient question” is 
whether gains in Afghanistan 
“will mean much if Taliban and 
al-Qaeda sanctuaries in Pakistan 
remain or if instability within 

Pakistan intensifies.” Lugar said he’s confident 
allied forces will improve security in Afghanistan, 
but that the biggest question is whether that will 
help root out Taliban and Al Qaeda havens across 
the border in Pakistan. “The president has said 
that the United States did not choose this war, 
and he is correct,’’ he said. “But with these troop 
deployments to Afghanistan, we are choosing the 
battlefield where we will concentrate most of our 
available military resources.’’ “The risk is that we 
will expend tens of billions of dollars fighting in 
a strategically less important Afghanistan, while 
Taliban and Al Qaeda leaders become increas-
ingly secure in Pakistan,’’ Lugar said. 

Petraeus urged senators 
not to pass judgment on the 
new strategy, but rather allow 
the administration a year to 
show that it will work. 

Petraeus said he fully sup-
ports the policy and cautioned 
lawmakers to “withhold judg-
ment” on whether it is suc-
cessful until December 2010, 
when the strategy and will be 
assessed with an eye to begin-
ning a drawdown of U.S. forces 
in July 2011.

Congressional Comment

For more information,  

contact Chad Samuels at  

contact@tacticaldefensemedia.com.

Sen. Richard Lugar

Sen. John Kerry

www.tacticaldefensemedia.com10  |  Armor & Mobility 2.1



1 – 5 February 2010 

ExCel Centre, The Docklands,
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Air mobility is the cornerstone of the U.S. Depart-

ment of Defense’s evolving counterinsurgency strat-

egy in Afghanistan . Brigadier General Steven Kwast, 

commander, 455th Air Expeditionary Wing told A&M 

that the strategy is “not about doing harm to the 

enemy, it’s about doing good for the people of Afghani-

stan.” The primacy of air mobility in the Afghanistan 

campaign makes it “the number one focus for me as 

far as our aircraft – because it is at the foundation 

of victory,” Kwast added from his headquarters at 

Bagram Field , Afghanistan .  

A MORE COMPLEX AND CHALLENGING THEATER

The C-17, C-130 and other fixed-wing and rotary aircraft 

assigned to the 455th AEW, transport cargo and passengers, and 

complete cargo airdrop missions and other missions. One indication 

of the wing’s operational tempo (year-to-date, through October 1, 

2009 ) was the 21.3 million lbs of supplies air dropped in Afghani-

stan . This compares to 16.6 million lbs in 2008 and 8.2 million lbs 

in 2007.        

The 455th’s cargo air drop and other mobility missions are 

completed in a theater which is geographically more complex and 

operationally demanding than its Iraq counterpart. 

This is especially true for aircrews which complete 

humanitarian missions or directly support warfight-

ers in the mountainous eastern part of the nation.

The topography in eastern Afghanistan , when 

compared to Iraq ’s flat desert regions, is “incred-

ibly vertical, very dangerous, very high altitude,” 

Kwast pointed out. This places new demands and 

requirements on the aircraft crews and their joint 

precision air delivery systems described later. Kwast 

continued, “All of which make it more dangerous 

and difficult to do the air missions. Not only flying supplies and 

resources from airfield to airfield, but the airdrops – where you put 

your aircraft in higher danger scenarios.”

In a representative mission scenario, a cargo aircraft may 

approach its drop zone with enemy combatants sitting at a higher 

altitude on the side of a surrounding mountain – watching and 

waiting – to fire weapons at the aircraft during its ingress or egress 

maneuvers. “The fire they take and the risks they take are much 

greater here,” he observed.

The Afghanistan mission has generated new requirements for 

DoD’s joint precision air delivery system (JPADS). JPADS is a high-

altitude, all-weather capable, GPS-guided, precision airdrop system 

Brig. Gen.  
Steven Kwast

A&M goes into the field to bring readers an on-point interview with BG Steven Kwast, 
Commander, 455th Air Expeditionary Wing, U.S. Central Command, Bagram, Afghanistan 
as the detachment works to support U.S. Air Force Air Mobility Command’s humanitarian  
airdrop mission goals. 

By Paul Broussard, 

A&M correspondent

At theFoundation
of Victory
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using steerable mechanisms that provide increased control of the 

bundles upon release from the aircraft. Whereas cargo aircraft crews 

in Iraq may be assigned to use a landing zone which is well within 

the operating parameters for fielded air delivery systems, Afghani-

stan presents more challenges. Kwast explained, “Here a landing 

might be only a few yards wide by a few yards long. And so the 

precision with which they have to apply cargo to hit the right spot 

on the ground every time takes a tremendous amount of planning, 

and then just extreme precision in execution. All of which makes me 

very proud because they [the cargo aircrews] rise to the challenge 

every time and have done extraordinarily well.”             

Kwast also conceptually described new JPADS requirements 

based on his operating experience in Afghanistan . “We would enjoy 

a delivery system that has tighter precision. There was never one 

needed before because there were no landing zones that were so 

small, and landing zones that were postured, where if you go two-

feet right, it goes down a 1,500-foot cliff.”

And while there is an active dialogue among DoD-industry team 

members to meet the new requirements generated from these mis-

sions, the service’s airmen continue to complete missions using 

fielded air delivery systems and their personal creativity, courage 

and fortitude.    

At press time, the Obama administration was reexamining its 

Afghanistan policy in light of the request for additional U.S. forces 

from General Stanley McChrystal, the commander of American 

and allied forces in Afghanistan . An expanded U.S. presence in the 

theater would further increase the demand for air mobility sup-

port. The availability of high demand, low density C-17 and other 

cargo aircraft for Afghanistan and other DoD missions is generating 

much debate in Congress during the fiscal year 2010 defense budget 

deliberations.

While the FY10 defense budget was not signed as this issue went 

to press, there is certain to be additional funding for these aircraft. 

In particular, the Senate wants 10 C-17s, while the House settled for 

three of the aircraft which are assembled at Boeing’s Long Beach 

facility. Any reconciled quantity will be on top of the $2.2 billion 

approved for eight C-17s in a war spending bill earlier this year.        

The 455th presently meets the expanding list of missions by 

carefully prioritizing commanders’ requests – which exceed avail-

able in-theater aircraft. Kwast explained, “In any enterprise there 

are almost always more requirements than there are assets to fulfill 

requirements. So the real job is the prioritization of the require-

ment to ensure you are fulfilling the ones that most closely achieve 

the endstate of counterinsurgency – in this case.”      

AIRDROP SUSTAINMENT

In June 2009, Air Force AMC recorded that 2.8 million pounds of 

cargo was airdropped in support of operations in Afghanistan.  This 

number would be beaten in July with 2.9 million, in August with 

3.6 million, and again in September with 3.6 million pounds. In all, 

more than 12.9 million pounds of combat supplies were delivered to 

ground forces by airdrop during the recent surge into Afghanistan 

for Operation Enduring Freedom.

The record number of pounds delivered also means record num-

bers of airdrop bundles delivered. As an example, in 2007, the Air 

Force airdropped 5,675 cargo bundles to troops in Afghanistan.  In 

2009, with an average of about 1,300 bundles a month, the Air Force 

is on pace to airdrop more than 18,500 bundles this year – more 

than tripling the pace of two years ago. This is accomplished with 

C-17 and C-130 aircraft employing any of three airdrop systems.

“The Air Force gives troops in remote locations everything they 

need to sustain life and maintain security of the Forward Operating 

Bases,” said Army Cpl. Matthew Taylor, aerial resupply coordinator 

for the in-theater Joint Logistics Center.  “The Air Force provides 

the food, water, building supplies, fencing material and other sup-

plies to areas where we would not be able to get these things without 

the Air Force airdrops.”  

Ordinary airdrop missions use a Container Delivery System 

(CDS) consisting of bundles of cargo and non-steerable parachutes.  

However, about 15 percent of airdrops conducted to date in Afghani-

stan have used the Improved Container Delivery System (ICDS) 

and JPADS.  ICDS and JPADS allow delivery of supplies to the most 

challenging dropzones in the AOR with precision and velocity.  ICDS 

comes with integrating mission planning software that analyzes 

wind conditions to calculate the aircraft’s most accurate release 

point in the air.  

Another advantage of ICDS/JPADS is aircrews can avoid threats 

from the ground by dropping the same amount of cargo at a higher 

altitude.  With every improvement airmen make to precision air-

drop, warfighters on the ground are more likely to receive the sup-

plies when and where they need them. 

When ground forces make their requests, the Combined Air 

Operations Center (CAOC) Air Mobility Division (AMD) works with 

the Joint Logistics Center (JLC) and the Joint Logistics Operations 

Center (JLOC) in theater to determine, validate and plan specific 

airdrop missions in Afghanistan. It is through these centers that 

ground forces make their requests.   The CAOC in turn works with 

the airlift squadrons in theater and AMC’s 618th Tanker Airlift Con-

trol Center located at Scott Air Force Base, Ill., to ensure the airlift 

of cargo by placing mission requirements on the air tasking order.  

Once a mission is validated, the airlift squadrons work the aircrews, 

maintenance and mission details to include intelligence and tactics 

for ensuring mission success.

To better allocate aircraft and aircrews in expediting airdrops 

within a five-day window, the CAOC AMD works in coordination 

with the JLC and JLOC in planning an average of two weeks in 

advance

An example of success from this advance planning involves con-

tinued airdrops to the 2nd Marine Expeditionary Brigade operating 

in Helmand Province, Afghanistan.  Aerial resupply in support of 

these marines totals more than 300 cargo bundles per week, with 

each bundle weighing more than 2,000 pounds. 

In urgent circumstances, airdrops can be expedited in much 

less time.

“We have executed emergency drops within 48 hours notice to 

re-supply ammunition for troops in contact, said Maj. Brian Collins, 

CAOC AMD tactics chief. “We also rush food and water to forward 

operating bases about to go critical for those supplies, as well as any 

(urgent) humanitarian airdrops.”

In these remote locations, airdrops are the only viable way to 

deliver essential supplies to the troops in a timely manner.  Unlike 

Iraq, where flatter terrain allows airland deliveries with airlift 

aircraft able to land at established airfields, Afghanistan’s austere, 

mountainous landscape makes airdrops the primary lifeline to sus-

taining combat operations.             

“The Air Force airdrops are providing needed support to soldiers 

in the field; getting people and parts to our guys in the [forward 
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operating bases] and in the mountains,” 

said Army Chief Warrant Officer 3 James 

Wright, deployed to Afghanistan from the 

101st Airborne Division, Fort Campbell, Ky. 

“The Air Force is doing a great job and it’s 

great to have them out here.”

EVOLVING SYSTEMS

Precision aerial delivery systems remain 

another successful underpinning of the 

high demand, cargo air drop mobility mis-

sion. Fielded joint- and precision air drop 

system units equipped with global position-

ing systems guide fuel blivets, container 

delivery systems filled with water, humani-

tarian supplies and other materiel to their 

target.  

Three systems either in use or envi-

sioned for use by DoD are of following 

note..     

Airborne Systems’s 2K FireFly™ was 

selected to be the 2K Joint Precision Aerial 

Delivery System (JPADS) for DoD services. 

The system’s 2K moniker is shorthand for its payload capacity, 700-

2,200 lb (315-1,000 kg).  

The 2K JPADS is used to deliver supplies and equipment to U.S. 

forces in remote areas in a current theatre of operations.

Gary McHugh, customer business manager, Airborne Systems, 

pointed out that the purpose of JPADS is to accurately deliver 

conventional airdrop systems. The 2K JPADS accomplishes this 

requirement by allowing delivery aircraft to operate outside the 

engagement envelope of many small arms. “We’re putting the air-

craft at high altitude. These systems can be dropped at anywhere 

between 3,500 and 24,500 ft (1.06-7.47 km) – so that gets it out of 

reach of small arms fire – rocket propelled grenades and the like,” 

McHugh explained.

The 2K JPADS also uses a ram-air system, a gliding-type of 

parachute which provides the ability to glide “quite a distance,” 

McHugh added.  

Airborne Systems has delivered more than 500 of the 2K JPADS 

model to U.S. government customers and its 2K FireFly siblings to 

international customers. The company will continue to deliver the 

2K JPADS to the U.S. Air Force and U.S. Army for another two or 

three years. During this time, planned upgrades to the 2K JPADS 

will be based on lessons learned from supported in-theater mis-

sions. McHugh reflected that completing operational cargo drops 

in theater is a challenge and that the company is learning from 

these missions. One focus area is the vexing challenge of complet-

ing cargo airdrops in mountainous terrain “and the effects of that 

[environment] on the parachute.”

The company is also seeking to improve the landing accuracy 

of 2K JPADS – beyond the department’s requirement to land within 

150 m of a target 80 percent of the time. “We are well within that 

bracket. Every time we test we are making improvements to try to 

improve the accuracy even more,” McHugh remarked.

The Canadian firm MMIST has provided its Sherpa precision 

aerial delivery system (PADS) to DoD and services in more than 10 

nations. Sherpa can accurately deliver up to 10,000 lbs of supplies.

While Sherpa PADSs enable safe and accurate cargo delivery 

from a variety of fixed and rotary aircraft, the system is also “an 

IED-proof cargo delivery method, transferring the role of dangerous 

ground resupply convoys to air,” read a company statement.

The Sherpa family of guided, ram-air parafoils, using a program-

mable drogue delay is fully high altitude, high opening and high 

altitude, low opening capable.  

On DoD’s airborne logistics horizon is the Marine Corps’ immi-

nent release of a request for proposal for an ultra-lightweight (ULW) 

(up to 700 lb) system. “It’s very much the same as a 2K JPADS. If you 

have lighter supplies you need to deliver, you can supply it using a 

lighter system. The canopy we are going to use for that is the same 

canopy as the jumper can jump with. You can dispatch the system, 

jump out after it and stay with it – you can actually jump with the 

system,” McHugh remarked.

An EADS North America-led team is also eyeing the new Marine 

Corps contract. “We anticipate a minimum requirement of about 

150 systems based on what we’ve heard,” Karl Wickizer, manager, 

business development, Army and Marine Corps programs, EADS 

North America, told A&M. EADS will compete the Small Parafoil 

Autonomous Delivery System (SPADES) with its business unit part-

ner Dutch Space. B.V. for the contract.

In addition to a ULW model (rated at up to 750 lb), Dutch Space 

also fields a 2K (up to 2,200 lb) system.

Wickizer continued, “We are teamed with them and will have 

several suppliers in the U.S. We will manufacture it at our test and 

services division upon contract award and would expect two years 

worth of deliveries based on what we understand the requirements 

to be.”  

For more information,  

contact Chad Samuels at  

contact@tacticaldefensemedia.com.

Forty bundles of cargo are airdropped in Afghanistan by a Charleston Air Force Base C-17 during a mission last 
year. As of September, the Air Force had airdropped nearly 13 million pounds of cargo for the year supporting  
soldiers and marines in remote areas of Afghanistan. [U.S. Air Force Photo]
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BAE Systems and Thales recently 
demonstrated the newest version of their 
jointly developed combat identification 
system to US Army officials at Aberdeen 
Proving Ground, marking the first time 
that the system was demonstrated with 
a large, crew served weapon on a U.S. 
vehicle.  The new version of the combat 
identification system, consisting of tran-
sponders that are mounted on vehicles 
and direct-fire weapon interrogators, 
prevents soldiers operating machine guns 
on armored High-Mobility Multipurpose 
Wheeled Vehicles from firing on friendly 
forces operating in other combat vehicles.  
The CID system, day-and-night capable 
and not affected by camouflage or battle-
field obscurants, helps gunners determine 
if targets are friendly.

During the demonstration, the CID 
system correctly identified moving and 
stationary friendly vehicles through 
smoke and fog and in tree lines.  The 
demonstration unit included a palm 
switch used to conduct the interrogation, 
a visual warning device mounted near the 
gun, and headphones for audible warn-
ings that allow the gunner to see and 
hear the results without having to take 
his eyes off the target.

The collaboration between the two 
companies combines Thales’ expertise in 
combat identification equipment and BAE 
Systems’ expertise in platform integration 
and network-centric combat identifica-
tion capabilities.

For more information, visit  
www.baesystems.com.

Vehicle Suspension 
System Reduces 

Vibration

LORD Corporation recently received a contract from 
the U.S. Army Materiel Command for the test and evalua-
tion of their proprietary Magneto-Rheological (MR) semi-
active suspension systems for the HMMWV.  The scope of 
work includes the integration, testing and evaluation of 
LORD Corporation’s MR active damping technology for 
a suspension system on a M1152 HMMWV. This system 
will incorporate the latest refinements with respect to the 
magneto-rheological controllable damping system, specifi-
cally performance, cost, space-claim, weight and feasibility 
of retrofit to the family of legacy HMMWV vehicles.

Unlike traditional passive suspensions with fixed char-
acteristics, LORD Corporation’s controllable MR suspension 
systems react nearly instantaneously to both changes in 
terrain and vehicle dynamic maneuvers, allowing the 
suspension to adapt its characteristics to the situation. 
This provides improved dynamic stability over passively 
damped systems, providing significant benefits including 
less wear and tear, leading to longer vehicle life without 
reducing fuel efficiency.  In addition, it allows for increased 
safety for the driver and occupants, and a significantly 
improved ride quality.  MR suspension systems have already 
been demonstrated as original and retrofit equipment for 
various commercial and military vehicles, including the 
FMTV and MRAP. 

In the last several years, LORD has been designing 
and testing production-intent MR suspension hardware 
built for the needs of both military and heavy commercial 
vehicles, transitioning this commercial dual-use, stra-
tegic technology to address the military’s ground vehicle 
mobility needs.

For more information, contact  
Jesse DePriest, LORD Corporation, 814-490-1736  
or 1-877-ASK-LORD and visit www.lord.com.

FutureTech              

The U.S. Army TACOM Lifecycle Man-

agement Command recently awarded Gen-

eral Dynamics Land Systems a contract 

worth $134 million for work in support 

of the Stryker family of combat vehicles.  

This delivery order will fund design and 

engineering work and enhancements on 

up to 550 Stryker vehicles that support 

Operation Enduring Freedom.  

Stryker is a family of eight-wheel 

drive combat vehicles that can travel at 

speeds in excess of 60 mph on highways, 

with a range of 312 miles. Stryker oper-

ates with the latest C4ISR equipment 

and an integrated armor package to pro-

tect soldiers against improvised explosive 

devices, rocket propelled grenades, and a 

variety of infantry weapons. To date, Gen-

eral Dynamics has delivered nearly 3,000 

vehicles and trained more than 19,000 

soldiers in their use.

The Army has seven Stryker Bri-

gade Combat Teams, three of which are 

deployed in combat zones: two in Iraq 

and one in Afghanistan.   These teams 

have operated with historically high mis-

sion availability rates in Iraq since Octo-

ber 2003, demonstrating the value of a 

force that can move rapidly as a cohesive 

and networked combined-arms combat 

team. 

For more information, visit  
www.generaldynamics.com.

BBN, an advanced technology solutions firm, recently announced its development of a soldier 
wearable shooter detection system.  This system, the Boomerang Warrior, works in both stand-alone and 
networked environments, with the stand alone systems providing individual soldiers with immediate 
awareness of hostile fire situational awareness needed to coordinate responses to hostile fire.  Incoming 
shot announcements are transmitted to an ear piece, while a light-weight wrist display provides range, 
azimuth and elevation coordinates of the shooter position.  As the Soldier moves, the system compensates 
for the Soldier’s motion and continually updates the threat’s location on the wrist display. A digital 
interface is also included to enable immediate transmittal of shot coordinates to other situational displays. 
Boomerang Warrior provides the same reliable performance and features as the currently-fielded vehicle-
mounted Boomerang III system – it’s just smaller, lighter ,and integrated into tactical vests.

For more information, contact Staci Hamner at shamner@bbn.com.

Wearable Shooter Detection System 
to Provide Individual Protection, 

Situational Awareness

Combat ID System Reduces  
Friendly Fire

Stryker to Get Design and Engineering Upgrade
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More M-ATVs to Theater

Oshkosh Corporation has announced it has received an additional $438 
million award from the U.S. Army Tank-automotive and Armaments Command 
Life Cycle Management Command (TACOM LCMC) for 1,000 MRAP All Terrain 
Vehicles (M-ATV). This is the fifth award Oshkosh has received to supply M-ATVs 
and brings the total number of vehicles Oshkosh will deliver to 6,219. The 
aggregate amount of the five awards is valued at more than $3.2 billion.

“The most significant way we can show support for our Armed Forces 
is high rate, quality production of these important vehicles that provide the 
mobility and survivability necessary for the harsh Afghanistan terrain,” said 
Robert G. Bohn, Oshkosh Corporation chairman and chief executive officer. 
“Additionally, through our extensive network of aftermarket services, we are 
supporting the vehicles in-theater with parts supply and field service represen-
tative support.”

Since receiving the initial award on June 30, 2009, Oshkosh has deliv-
ered ahead of its contracted, accelerated delivery schedule every month and 
will ramp production up to 1,000 vehicles per month in December. Existing 
Oshkosh Defense manufacturing facilities have available production capacity 
for all current and pending military vehicle programs , including M-ATV and 
the U.S. Army’s Family of Medium Tactical Vehicles (FMTV), as well as any 
surges in production. 

For more information, visit www.oshkoshdefense.com.

              FutureTech

SandCat Makes Debut

Oshkosh Defence will showcase their vehicle armoring capabilities at 
International Armoured Vehicles taking place on February 1-5, 2010, at the 
ExCel Centre in London.

With recorded statistics indicating that eight American troops have 
died in combat through attacks on armored military vehicles, and forty 
more wounded, Oshkosh Defence SandCat debut is in response to a 
growing need to hasten global efforts to upgrade armored vehicle military 
capabilities.

The high-speed, highly-protected, highly-maneuverable vehicle can 
be specifically configured to fulfill a variety of roles in any type of mission.  
The SandCat is tailored to meet operational environments, giving it a 
balance of mission performance, protection and payload.

The exhibition, which is taken place alongside the main conference 
at International Armored Vehicles, is attracting a huge amount of interest 
from the AFV community, with over 50 exhibitors signed up already. 
Oshkosh will be joined by an array of vehicle manufacturers and major 
OEMs, vehicle system suppliers and service providers. Companies include 
Force Protection, Iveco, MDH Bioquell, Hutchison and Tyron.

For more information, visit www.oshkoshdefense.com.
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Looking Down the Road:  
Human Engineering an 
Indirect Vision System
Advances in non-line-of-sight vision technologies are ‘seeing’ potential application for future 
military ground vehicle integration. By T.J. Sharkey and P.A. Lakinsmith

While advances in sensor and display tech-

nology make it possible to operate military 

vehicles with less and less direct vision (e.g. 

through a wind screen or vision block), a 

number of unique issues must be addressed to 

make it usable by the human operators.  This 

article presents a human factors view of the 

issues and ways to approach them.

INDIRECT VISION HISTORY

In the late 1980s and 1990s, the U.S. 

National Aeronautics and Space Agency (NASA) 

was performing research to support the High 

Speed Civil Transport (HSCT) aircraft.  A 

number of considerations led to the use of 

indirect forward vision in the in the HSCT, 

including the desire not to have a complex 

and heavy hinged nose to allow direct vision 

of a runway during landing approach (as used 

on the Concorde), and the long-term issues 

associated with the forces and thermal cycles a 

windshield would be subjected to over the life 

of the aircraft. 

Toward this challenge, NASA proposed 

that the pilot’s forward view would come from 

sensors mounted on the aircraft and that the 

imagery from these sensors would be pre-

sented on large displays located in the cockpit.  

The sensor imagery would be augmented by 

symbology and computer generated imagery 

of the scene.  NASA also recognized that in 

many conditions, Synthetic Vision Systems 

(SVS) and Enhanced Vision Systems (EVS) 

would provide HSCT pilots a better view of the 

scene ahead than is possible with the unaided 

human eye.  This system was named the 

“eXternal Visibility System: (XVS).  The HSCT 

program was cancelled in 1999 due largely to 

budget pressures, but the desire to enhance 

the operator’s view of the outside scene using 

computer imagery continued.

Another development aimed at military 

and commercial aviation is SVS and EVS[1].  

Synthetic vision systems present an image of 

the world generated by a computer graphics 

system from a stored data base, similar to the 

way out-the-window imagery is generated in 

a video game or simulator.  This allows the 

pilot to see a daytime, clear weather view 

of the scene ahead regardless of the time of 

day or actual weather conditions.  Enhanced 

Vision Systems generate the imagery of the 

scene from sensors aboard the vehicle.  The 

sensors can include daytime cameras, infrared 

sensors, image intensifiers, and millimeter 

wave radar.  While these sensors can outper-

form the human eye in many useful ways, 

there are limitations. SVS and EVS imagery 

is usually presented on a head-down display 

on the instrument panel (dashboard) of an 

aircraft.  This allows for an unobstructed view 

of the outside scene through the aircraft’s 
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windshield[2].

Synthetic- and Enhanced Vision Systems 

are not mutually exclusive.  Sensor imagery 

can be “fused” in near real time with synthetic 

imagery using computational algorithms.  A 

major benefit of fusing imagery is that items 

not detected or known to one system can 

be picked up by the other.  For example, an 

aircraft on the runway on which the pilot is 

attempting to land would not be in the stored 

data base, but could be detected by another 

sensor and displayed in the fused presentation.  

The FAA has certified a number of SVS and 

EVS for use in commercial aircraft as well as 

for use in general aviation aircraft.  Some of 

these systems allow approaches to continue to 

lower altitudes before a runway is seen directly 

than would be permissible in the absence of 

SVS or EVS.

Military ground vehicle designers have also 

recently embraced the indirect vision concept. 

While drivers and crewmembers in armored 

vehicles have traditionally had a direct view 

around the vehicle through windshields, vision 

blocks, or hatches, the former Future Combat 

Systems’ Manned Ground Vehicle chose indi-

rect vision as its primary operational mode, 

using sensors for mobility so that soldiers 

could operate safely under armor. To accom-

plish this, LCD displays were added (much like 

the windshield of the HSCT was replaced with 

displays), and cameras were provided to pro-

vide 360° coverage around the vehicle.

The vehicle manufacturer’s main goal 

when building these systems is to meet perfor-

mance goals at the desired cost, and to achieve 

a balanced solution. The human is a critical 

element of these systems, but is sometimes 

also the weakest link.  An overbuilt engine is 

of no use if the indirect vision system won’t let 

the human drive at top speeds. 

THE ROLE OF THE HUMAN FACTORS 
ENGINEER

The role of human factors engineers 

(HFE) in Soldier Machine Interface design is 

to understand the soldier’s capabilities (and 

sometimes weaknesses) and to modify the 

system design to best support the soldier. The 

goal is to create a solider-centric solution in 

the context of the balanced design, using data 

from the human performance literature, and 

gathering new data where required.   

Many U.S. government and academic 

organizations such as the Army Tank and 

Automotive Research, Development, and Engi-

neering Center (TARDEC), the Army Research 

Lab (ARL), the Defense Advanced Research 

Projects Agency (DARPA), the University of 

Michigan Transportation Research Institute 

(UMTRI), and others have contributed relevant 

studies to the body of work describing how cer-

tain indirect vision system parameters affect 

human performance in a ground vehicle.  This 

work is often publicly available, and can save 

vehicle manufacturers a lot of development 

and redesign cost if they are considered early 

in the design lifecycle.

The HFE is trained to understand human 

experimental methodologies and to judge the 

relevance and empirical strength of such work.  

They can be a valuable asset to the design team 

by bringing these data to the design space, and 

informing product teams on the expected per-

formance benefits and losses associated with 

each design path. 

Often the existing body of work does not 

completely answer the design team’s ques-

tions, and additional studies are required.  The 

HFE has the skills to design simulation and 

field studies that apply to the target popula-

tion, that comply with Federal Regulations 

concerning the use of human subjects in DoD 

research, and provide statistically meaningful 

data to ensure confidence in a subsequent 

design decision.

KEY INDIRECT VISION SYSTEM 
DESIGN PARAMETERS

The remainder of this article briefly dis-

cusses some of the design parameters that 

we as human factors professionals consider 

important to the design of a demonstration 

indirect vision system.  In the authors prior 

work these issues were traded off against each 

other to develop a demonstration indirect 

vision system that proved effective for day 

and night driving of a wheeled vehicle on dirt 

roads.

When viewing a scene directly, light takes 

virtually no time to travel between the object 

and the soldier’s eye.  However, in an indirect 

driving system, the imagery seen by the driver 

is delayed.  This delay is measured as the 

elapsed time from the light initially striking 

the lens of the sensor (the first piece of “glass”) 

until the light is emitted by the display in front 

of the driver (the second piece of  “glass”).  The 

delay at the sensor is usually a function of the 

frame rate.  At 30 frames per second the delay 

is approximately 33 msec.  Similarly, if the dis-

play updates at 60 frames per second the delay 

is approximately 17 msec.  Additional delays 

are added for the transmission of the imagery 

and for each processing phase or piece of 

equipment in the video stream.  When overlay-

ing symbology on a video scene the additional 

delay can be significant.

Glass-to-glass lag affects the ability of the 

operator to drive because the vehicle moves 

in the interval between the time the image is 

obtained by the sensor and when the image 

is displayed to the driver[3].  This is usually a 

small error, but can be important when precise 

driving is critical.  Arguably more important 

is the effect that glass-to-glass lags have on 

the ability of the driver to determine the effect 

of control inputs.  With large lags the driver’s 

control inputs get “out of phase” with the 

vehicle.  This often leads to imprecise and non-

aggressive vehicle control.  In extreme cases, 

this can lead to abrupt changes in a vehicle’s 

heading.  This is similar to what aviators refer 

to as “Pilot Induced Oscillation[4]”.

Human performance research suggests 

that the smallest glass-to-glass lag known to 

produce decrements in tracking performance 

is approximately 40 milliseconds[5].  This 

value comes from studies of humans perform-

ing compensatory tracking tasks that are very 

similar to vehicle control tasks.

The next generation of vehicle is likely to 

use drive-by-wire technology.  With drive-by-

wire technology, there is no physical connec-

tion between the steering wheel and the tires 

(or in the case of a tracked vehicle, the tracks), 

which introduces a lag between the time 

that the driver makes a steering wheel input 

and the time that the tires or tracks begin 

to execute that steering input.  Fortunately, 

this delay is small with modern data busses, 

such as the CAN and FlexRay busses which 

are increasingly being used in commercial 

automotive applications.  However, computer 

processing of the steering input (e.g. for pur-

poses such as insuring that the drive system 

is not over-stressed) may add to the delay.  

Unfortunately, there are few data available that 

let us accurately predict how glass-to-glass and 

control lags interact with one another to affect 

vehicle control.

IMAGE MINIFICATION AND 
MAGNIFICATION

The images of objects presented on a 

display can be smaller, larger, or the same 

angular size as those images viewed directly 

through the windshield (See Figure 1).  Many 

designers have chosen to minify sensor imag-

ery in order to fit a wider Field of View onto 

the displays, but this can result in distance 

and speed judgment errors.  Humans use the 

angular size of familiar objects as one source of 

information about the distance to that object.
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[6]  If a familiar object, 

such as an automo-

bile ahead on the road, 

subtends a larger angle 

on the retina than it 

would if viewed directly 

(a magnified image), it 

will tend to be perceived 

as being closer to the 

viewer than would the 

same image if it sub-

tended a smaller angle (a minified image).  

So, for accurate distance perception when 

operating a vehicle one would expect that 

the image should be shown at 1:1 magni-

fication. However, there is some evidence 

that magnifying the image on a screen by 

about 30% results in the most accurate 

distance perception.

Figure 1.  Examples of image magni-

fication, minification, and unity vision.

There is an often overlooked draw-

back to minification or magnification of an 

indirect vision image, and that is the loss of 

directional accuracy (See Figure 2).  Specifi-

cally, when the image on a screen is minified 

or magnified the direction from the observer 

to that object is affected in a continuous, but 

non-linear manner; the farther from straight 

ahead the object is the larger the directional 

error.  This direction error would likely go 

undetected until the driver attempts to locate 

the object though a direct vision device, such 

as vision blocks which neither magnify or 

minify the image.  In this situation, the head-

ing of the object on the display would diverge 

from that seen in the direct vision device.  This 

may increase the time a soldier requires to 

locate and visually identify the object in the 

vision block, and negatively affect his situation 

awareness.

Figure 2.  Loss of directional accuracy 

resulting from minification and magnifica-

tion.

VERTICAL AND HORIZONTAL FIELD

OF VIEW

The vertical and horizontal field of view 

of the scene may be altered independently 

of the magnification by making the screens 

themselves either wider and/or taller, or by 

adding more screens.  However, in most vehi-

cles, space and weight are at a premium, so 

changing the eye-to-screen distance (moving 

the screen(s) closer to the driver to increase 

the field of view) is often preferred, provided 

that the screens don’t interfere with controls, 

impair ingress or egress, or present other 

hazards to the driver or other crewmembers.  

However, changing the field of view of the 

screens will require the field of view of the sen-

sors providing the imagery to be changed to 

match that of the screens in order to keep the 

same magnification level of the image.

The importance of field of view varies 

depending on the driving conditions.  On a 

smooth road with moderate slopes a limited 

field of view is acceptable.  However, when 

operating off-road, the vertical field of view 

needs to be large enough to allow drivers to 

make correct height and depth estimations 

of obstacles ranging from ditches to hills.  In 

extreme off road conditions, a very large verti-

cal field of view is needed, or a means of aim-

ing the sensor to look up or down is required.  

Similarly, when driving in urban situations, 

the ability to look 90o left and right is required 

to safely negotiate right angle turns at inter-

sections, and some ability to look upward is 

essential to providing area security against 

rooftop threats.  With display field of view fixed 

by the screen physical layout, and the magni-

fication fixed to provide accurate and reliable 

depth perception, a user interface allowing the 

soldier to aim the sensors (or select imagery 

from other sensors that are aimed in the 

desired direction) is needed. 

CONCLUSIONS

Indirect vision is one example of areas 

in which Human Factors Engineering pro-

vides value to a military vehicle design team 

using their human research skills.  Other 

areas include crew station physical layout and 

Graphical User Interface 

(GUI) design.

As vehicle development 

efforts continue to incorpo-

rate new technologies such 

as indirect vision, intelli-

gent sensor algorithms, 

vehicle protection systems, 

and autonomous mobility 

solutions, Human Factors 

Engineers will be very valu-

able assets to ensure that human-machine 

systems will work as desired and accom-

plish mission objectives.

[1] FAA Advisory Circular 23-26 points 

out that the ideas behind SVS and EVS are not 

new.  The Joint Army-Navy Instrumentation 

Program (JANAIR) proposed such systems 

in the 1950s.  However, it has taken until the 

first decade of the 21st century for computer 

generated imagery, data bases, and position 

sensing systems (e.g., GPS ) to mature to the level 

that such systems are practical and affordable.

[2] EVS and SVS imagery may be presented 

on a Head-Up Display (HUD) or Helmet Mounted 

Display ( HMD ).  However, there are challenges 

associated with the EVS and SVS imagery pos-

sibly obscuring the direct view of the pilot, and 

additional issues associated with head tracking 

devices required for some applications.

[3] Dr. Michael McCauley of the Navy Post-

graduate School has pointed out that variability 

in the glass-to-glass lag and in the control system 

lag may have an adverse effect on vehicle control 

over and above that of the lags themselves.  A dis-

cussion of the effects is beyond the scope of this 

article, but it is worth considering in the design 

of indirect vision image processing and drive-by-

wire systems.

[4] PIO can be cause by factors other than 

lag.  Inadequate control authority and controls 

that respond slowly to inputs are other factors 

known to affect PIO.

[5] Boff, K.R. & Lincoln, J.E. (1988).  Engi-

neering Data Compendium: Human Perception 

and Performance. Wright-Patterson AFB, OH.: 

AAMRL

[6] This is called the Familiar Size cue by 

persons who study visual perception.  It is one of 

many monocular cues (sometimes called picto-

rial cues) to the distance of an object used by the 

human visual system.

For more information,  

contact Chad Samuels at  

contact@tacticaldefensemedia.com.

Figure 1

Figure 2
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Improvised explosive devices (IEDs) are a 
significant threat in many conflict zones, most 
notably in Afghanistan and Iraq this decade. 
These makeshift bombs can be presented surrepti-
tiously and used without warning, to devastating 
effect, especially against patrolling troops. The 
IED countermeasures market is an increasingly 
important defense sector that is likely to exhibit 
continued growth over coming years.  The US has 
spent several billions of dollars in recent years to 
acquire and deploy mine-resis-
tant vehicles, jammers against 
radio-controlled IEDs and new 
explosive ordnance disposal 
(EOD) tools. In response to this 
growth, A&M’s new Asymmetric 
Warfare Developments feature 
profiles a different countermea-
sure technology in each issue, 
keeping readers abreast of the 
hottest IED defeaters!   

The Joint Improvised 
Explosive Device Defeat 
Organization ( JIEDDO) has 
made a significant effort over 
the past several years to detect 
and neutralize IEDs at safe standoff ranges, and to reduce the effects of IED 
detonation at the point of attack. A specific DoD wide effort to improve our 
abilities to counter radio controlled IEDs has, in particular, been successful.

Counter Radio-Controlled IED Electronic Warfare (CREW) is a family 
of vehicle-mounted, man-portable, and fixed site C-IED jamming systems. 
CREW systems are designed to prevent radio-controlled (RC) IEDs from 
detonating. Though many aspects of CREW technology remain classified, the 
efforts of the Services and JIEDDO to develop, build and maintain sophisti-
cated CREW systems the past several years has by all measure, resulted in a 
significant reduction of the RC IED threat to U.S. and Coalition personnel.  
Over 50,000 CREW systems have been deployed to the CENTCOM AOR. In 
2006, DoD named the Navy as Executive Agent for CREW Technology. A Navy 
Program Management Office, PMS 408, was created for Joint CREW ( JCREW) 
and since 2006 has acquired over 23,000 modern CREW systems. The 
majority of these systems were funded by JIEDDO to fulfill urgent CENTCOM 
requirements

The JCREW Program Manager currently has a production contract 
competition in progress for a mounted CREW technology effort called CREW 
3.2. CREW 3.2 is a technology bridge for the JCREW Program of Record 
JCREW 3.3. The JCREW 3.3 Capability Development Document (CDD) was 
approved by the Joint Requirements Oversight Council in Dec 2008. JCREW 
3.3 is being designed to defeat the expanding future global RC-IED.  JCREW 
3.3 development contracts were awarded on 1 Oct 2009 to ITT Corporation 
and Northrop Grumman Corporation.

Northrop Grumman is currently working with NAVSEA and JIEDDO to 
provide the next generation JCREW system. The company is building on its 
CREW capabilities as a prime contractor for both the CREW 3.1 (manpack) 
and 3.2 (mounted) development contracts.  In addition, Northrop Grumman 
is leveraging its more than two decades of experience developing and 

producing advanced software-defined CNI (Communications, 
Navigation and Identification Friend or Foe (IFF)) and multifunc-
tion RF systems for complex and highly SWaP (size, weight and 

power)-constrained platforms.  Northrop Grumman’s JCREW 3.3 system is 
based on a Modular Open Systems Approach (MOSA) to ensure flexibility and 
extensibility for delivering the most innovative technology to the warfighter 
to defend against current and future threats. The JCREW Program Office was 
awarded the DoD David Packard Award for Acquisition Excellence in 2009 
on 3 Nov 2009.

In August 2009, Telephonics Corporation, a wholly owned subsidiary of 
Griffon Corporation, announced that its Electronic Systems Division recently 
received a subcontract award from the Sierra Nevada Corporation (SNC) for 
production and support with respect to the Joint Counter Radio Controlled 
Improvised Explosive Device – Electronic Warfare ( JCREW) 3.1 Program; 
which was awarded to SNC on 5 June 2009.  The initial value of this subcon-
tract is in excess of $9M with the first system delivery anticipated to be made 
in the fourth quarter FY 2009.

“This important program comes at the heels of our successful execution 
of the challenging ramp-up and surge requirements in support of the CREW 
2.0 (Duke) mounted jammer effort. Telephonics will leverage the lessons 
learned in support of SNC to ensure the success of the CREW 3.1 Program.” 
said Donald Pastor, President of the Electronic Systems Division.  “We are 
honored to have been selected for this program, particularly since it plays a 
critical role in keeping the young men and women in our armed forces out 
of harm’s way.”

This past October, Telephonics Corporation also announced that its 
Electronic Systems Division received a follow-on contract award in excess of 
$45M from the Sierra Nevada Corporation for continued production for the 
Counter Radio Frequency Improvised Explosive Device – Electronic Warfare 
(CREW) 3.1 Program. This follow-on award extends delivery of the CREW 3.1 
devices through March 2010. 

For more information, visit https://www.jieddo.dod.mil/defeat.aspx.

Asymmetric Warfare Developments

JIEDDO CREW: Synchronizing the Network

An explosive ordnance technician uses a minuature mine detector to search for unexploded 
ordnance in Tikrit, Iraq.  U.S. Navy photo by MC2 Joan Kretschmer.
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Affecting approxi-

mately 600 military, 

government civilian, and 

contractor authorized 

positions and, when com-

pleted, HQ, ATEC will be 

collocated on APG with 

two of its three subor-

dinate command activi-

ties—the Developmental 

Test Command (DTC), 

responsible for develop-

mental and production 

tests and AEC, responsi-

ble for independent eval-

uations and assessments. 

ATEC’s third subordinate 

command, Operational 

Test Command (OTC), 

which conducts opera-

tional tests extensively involving Soldiers, 

will remain at Fort Hood, Texas.

MISSION

ATEC is the only test organization in 

Department of Defense to encompass all 

phases of testing: developmental testing, 

operational testing and evaluation.  ATEC 

plans, integrates, and conducts experi-

ments, developmental testing, independent 

operational testing, and independent evalu-

ations and assessments—all functions that, 

when synchronized, are designed to inform 

acquisition and command decision makers.  

In essence, ATEC facilitates equipment 

procurement/fielding decisions through 

testing and analysis to ensure the Army 

has the right capabilities for success across 

the entire spectrum of operations.  It is a 

unique mission where on any given day, 

the command is testing and/or evaluating 

in excess of 400 systems at 26 locations 

in 17 states, extensively involved in Rapid 

Initiative programs and has test personnel 

forward deployed in both Iraq and Afghani-

stan on Forward Operational Assessment 

teams, obtaining feedback directly from 

Soldiers on technology and systems being 

used in combat. 

PREPARATION

ATEC has been in perpetual motion 

since the BRAC decision.  The Command 

recognized the need to move aggressively 

and have continually offered those who 

desired early relocation an opportunity to 

do so; this early volunteer aspect that when 

coupled with a good recruiting strategy 

is paying dividends as ATEC has already 

positioned a good portion of its workforce 

onto APG. ATEC has worked with APG-

Transformation and obtained temporary 

facilities on the installation and intend to 

accelerate the relocation into them over 

the course of this next calendar year.  ATEC 

is extremely excited about its new military 

construction.   In mid-March 2009, HQDA, 

via USACE-Baltimore District, awarded the 

design/build contract to Foulger-Pratt of 

Rockville, MD for ATEC’s HQs and Army 

Evaluation Center facility.  This 143,000 

gross square feet facility will be only one 

of a handful of Army facilities designed to 

achieve a “Gold” leadership in energy and 

environmental design standard.  Today, 

ATEC is at the 90% design stage and have 

broken ground on APG.  ATEC will fully 

occupy the facility in September, 2011.

CONSOLIDATION

It must be noted that although ATEC’s 

presence on APG will grow exponentially 

between now and 2011, other commu-

nities of excellence will move onto the 

installation as well.  These communities, 

specifically C4ISR, Army Research Lab, 

and Chem/Bio have worked with ATEC for 

many years in the conduct of their respec-

tive missions.  We look forward to continu-

ing those relationships and capitalizing on 

the potential that our collective presence 

on APG promises.

Under an approved 2005 BRAC recommendation, Army Test and Evaluation 
Command (ATEC) Headquarters and a portion of one of its subordinate 
command activities, Army Evaluation Center (AEC), is realigning from 
Alexandria, VA and relocating to Aberdeen Proving Ground (APG), Md.

BRAC Spotlight

Maximizing Command Efficiency

For more information, contact Tom Rhein-

lander, Director of Communications, ATEC 

at thomas.rheinlander@us.army.mil.

By Mr. John F. Kearney, Team 

Leader, BRAC

Transformation Office, US Army 

Test and Evaluation Command

A graphic rendition of the Army Test and Evaluation Command’s headquarters facility currently being constructed at Aberdeen Proving Ground, MD. [Army photo]
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In July 1996, the Office of the Joint Chiefs of Staff issued Joint 

Vision 2010, which created a template for the evolution of the Armed 

Forces and success in modern warfare, including channeling innova-

tion and leveraging technology to achieve new levels of effectiveness 

for warfighters on land, sea, and in the air.  Likewise, in June 2000, 

it released Joint Vision 2020, which builds upon and extends the 

conceptual template established by Joint Vision 2010 to guide the 

continuing transformation of America’s Armed Forces.

One of the critical components discussed in both “visions” is the 

need for information superiority.  Information and communications 

networks are at the core of every military activity, and the safety and 

success of the warfighter is dependent upon it.  Likewise, visual supe-

riority on the battlefield provides significant leverage to command 

and control for meeting stated objectives, and can provide for domi-

nant actions.  Using the combined visual intelligence from multiple 

platforms allows the commander to accurately assess the situation 

and to precisely engage and dominate the target before the target can 

execute their threat.

Infrared sensors and systems are a key component to achiev-

ing visual superiority, as they aid in the detection, identification, 

and engagement of threat targets throughout the battlespace.  The 

information provided by these sensor suites is as much of 

a weapon as any ordnance.  They are used to network air 

platforms to ground platforms and soldier systems, bringing 

mission critical visual intelligence to the warfighter, empow-

ering with real-time intelligence for dominant maneuver 

and precision engagement.

There are two types of infrared sensors and systems used 

by the military.  The first is long-wave infrared (LWIR), 8-12 

micron, which is an uncooled technology.  This technology 

is often used for more portable hand-held applications where 

low weight and low power are of critical importance.  The 

limits on long wave are that it can be affected by water vapor 

and other issues.

On the other hand, mid-wave infrared (MWIR), 3-5 

micron, is less affected by atmospheric conditions. This 

technology generally provides a clearer, longer view than 

LWIR.  The cryogenic coolers used in these systems provide 

on-demand refrigeration that cools the thermal imaging 

sensor to -50°C to -100°C (depending on the application).  

This provides for excellent capture and display of the viewed 

object.  Combined with precision optics and cryogenic cool-

ers, MWIR systems provide longer detection ranges, provid-

ing the warfighter with critical information while staying 

beyond the enemy’s horizon.

Thermal imaging systems can bring a real-time advan-

tage to the battlespace.  Commanders need the ability to 

identify potential threats before the threat is aware of your presence.  

Today’s sensor systems allow the warfighter to see through fog, 

smoke, haze and atmospheric obscurants better than a visible light 

system, making them a critical component in the ability of our forces 

to gain a decisive advantage in combat operations.

LAND

Military ground vehicles and the soldiers who operate them must 

perform missions in demanding, sometimes hostile environments.  

To meet mission objectives, today’s warfighters depend on state-of-

the-art sensors and electronics systems.  Ground vehicles continue 

to play a vital role in all aspects of conflict, including combat, recon-

naissance, counter-insurgency, and peacekeeping.  To carry out these 

roles, many of these ground vehicles are equipped with a wide range 

of advanced sensors, including, among other things, day/thermal 

cameras, laser rangefinders and designators, radars, and communica-

tions equipment, making these vehicles one of the most critical assets 

on the battlefield.

Ground vehicle sensors have become a key component of creat-

ing a common operating picture and providing situational awareness, 

Electro-Optical Infrared 
Systems-Enabling 

Battlefield Superiority
By Steve Jones

A&M Correspondent
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which are critical elements on the battlefield.  Warfighters are able 

to leverage the information superiority gathered by sensors and are 

better able to target the enemy and deliver precision effects, without 

being engaged first.

To create situational awareness on the battlefield, combat forces 

need superior vehicle electro-optics and sensors to orient on the 

battlefield and be able to precisely locate the position of the enemy.  

In a networked battlespace, the linking of sensors, delivery systems, 

and effects is pivotal.  The sensors relay the information to the com-

mander’s and gunner’s viewers, decreasing response time and reduc-

ing the sensor-to-shooter gap. This information superiority enhances 

the capability of the force commander to understand the situation 

and select a desired course of action.

Forces need support in assessment and surveillance in towns 

and villages as well as rural and mountainous areas.  Ground combat 

vehicles need a clear view for actions.  Advanced commanders and 

gunners sights have been included on a number of ground combat 

platforms and force protection platforms, including Light Armored 

Vehicles (LAVs), Amphibious Assault Vehicles (AAV), and the LAV-III 

Stryker.  Additionally, earlier model LAVs have received upgrades to 

their thermal sights, and a number of allies are also adding upgraded 

imaging systems to their field units.

An increasing number of vehicles are being equipped with mast-

mounted sensors, which extend the range of vision and enable them 

to remain behind cover.  Land sensor systems are also utilized in por-

table surveillance and visual target assessment.  These fully-integrated 

mobile security systems can locate, visually assess and track targets, 

and provide surveillance capabilities suitable for rapid deployment, as 

well as the flexibility necessary for variable terrain environments.

FORCE PROTECTION         

The threats that our nation faces today are more diverse and 

complex than ever before, both at home and abroad.  Our military and 

homeland security personnel are trained to look for suspicious activ-

ity, but they cannot see everything.  Each day, thousands of illegal 

immigrants enter the United States along the southern border.  And 

apprehending insurgents before they can plant Improvised Explosive 

Devices (IEDs) or roadside bombs has been perhaps the toughest 

challenge that our military forces have faced in the current conflict.

Video surveillance, particularly electro-optic/infrared (EO/IR), has 

become increasingly important.  They provide the user a means of 

seeing in the dark or through obscurants, including smoke, fog, and 

other atmospheric clutter.  The ability to see at the extent that these 

systems provide is an enormous tactical advantage.

Force protection applications require long-range imaging sys-

tems that can be combined with other sensor technologies to create 

dynamic synergies.  These high-performance imagers extend the 

reach of the use in detection, recognition, and identification.  They 

increase engagement range and provide a wider field-of-view, giv-
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ing those standing guard the time they need to react and respond 

effectively.

Large perimeter areas, like remote Forward Operating Bases 

(FOBs), often have to deal with areas that cannot be fenced and lit 

for economic or logistical reasons.  The range benefit that thermal 

imaging systems provide resolves this issue, and for less money than 

it would take to install the required infrastructure to do so.

They also provide a greater degree of flexibility.  Whether installed 

on a fixed 8-10 story tower, or on a trailer or vehicle mast, these sys-

tems may be located in urban, rural or remote areas.  They can also 

be matched to other sensors, including day cameras, laser rangefind-

ers, and laser illuminators, and mounted on a stabilized pan & tilt 

platform, creating a multi-sensor suite that offers multiple detection 

and assessment capabilities.

These multi-sensor systems, such as the Cerberus mobile sensor 

suite tower, can extend the eyes and ears of force protection person-

nel, as well as reduce manpower demands.  Self-sufficient with net 

workable sensor capability, the 50-foot sensor tower provides standoff 

detection and assessment over long ranges, day or night.  And new 

systems such as Ground-Based Operational Surveillance System 

(G-BOSS), also tower-based and remotely networked, are designed to 

provide persistent surveillance for military facilities and other high-

value locations.

Thermal imaging FLIR receivers also support the force protec-

tion mission.  The Avenger Short-Range Air Defense system provides 

tactical defense and convoy protection against helicopters, hostile 

cruise missiles, unmanned aerial vehicles, and low-flying, fixed-wing 

aircraft.  Likewise, the Counter Rocket, Artillery and Mortar (C-RAM) 

system counters insurgent activity by intercepting and destroying 

incoming rockets, artillery, and mortar rounds prior to impact, reduc-

ing or eliminating any damage they might cause.  These systems can 

be interfaced with a multitude of sensors and systems to provide an 

overreaching umbrella of protection

AIR

Over the last decade, the manner in which warfare has been con-

ducted has changed considerably.  Troops now depend on information 

relayed by numerous manned and unmanned patrol aircraft.  Addi-

tionally, the threat encountered from improvised explosive devices 

(IEDs) and the demand for timely intelligence has heightened the 

importance for airborne intelligence, surveillance, and reconnais-

sance (ISR) systems.

Airborne ISR platforms are crucial to maintaining superiority 

in the battlefield.  The ability to network air platforms to ground 

platforms and soldier systems with the battle commander is critical 

to ensure mission success.  Leaders on every level need battlefield 

information, and thanks to airborne ISR systems, it can be provided 

to everyone from combatant commanders to troops on the ground, 

providing leaders with the knowledge they need to make more 

informed decisions about operations and empowering the warfighter 

with real-time intelligence.

Using high and medium altitude reconnaissance pods that carry 

advanced day/night and all-weather tactical reconnaissance payloads, 

pilots are able to monitor ground and sea activity, and link the infor-

mation to the commander and troops on the ground for an immedi-

ate response.  If the troops need to know what’s beyond the next ridge, 

the pilot can let them know.

To achieve this airborne visual intelligence, especially at higher 

altitudes, these reconnaissance pods often include large format (2,000 

x 2,000-pixel) high-resolution infrared sensors and large aperture 

optics, which together provide a clearer view of the area, day and 

night and in all weather conditions, and extend the visual reach of 

the operator, thereby enhancing situational awareness.  Additionally, 

the increased sensor size widens the field-of-view, allowing for fewer 

aircraft to complete required missions.

Airborne targeting pods also utilize IR sensor technologies with 

advanced thermal-seeking capabilities to provide critical long-range, 

positive identification of targets, enabling pinpoint target acquisition 

for munitions delivery and missile guidance.  This advanced capability 

also enables pilots to lock-on targets at longer stand-off ranges, and 

provides the means for effective fire-and-forget threat deterrence with 

a high hit probability.

As these targeting pods have evolved over the years, they have 

seen the insertion of additional technologies to meet mission require-

ments and progress to a multi-role function, with the ability to link 

ISR data to other ground and air assets in real time.  This provides 

rapid target coordination and gives the warfighter the ability to detect 

and analyze ground targets while dramatically decreasing the risks 

posed by enemy air defenses.

In the air, infrared sensors are again called upon for situational 

awareness.  L-3 Communications Cincinnati Electronics (CE) pro-

vides sensors for the F-35 Joint Strike Fighter (JSF) Distributed 

Aperture System (DAS), which provides the pilot warning of hostile 

fire, missile launch detection, tracking of aircraft, and fire-control 

capability.  Designed by Northrop Grumman, the DAS includes six 

electro-optical cameras mounted on the surface of the aircraft in 

various positions to provide a 360-degree, spherical situational aware-

ness system.  The imagery is displayed on the pilot’s helmet-mounted 

display to give a complete view around the aircraft.

MARITIME

Electro-optical/infrared (EO/IR) systems are deployed in a num-

ber of maritime applications, from protecting shipping lanes to ensur-

ing the safety of navies around the world.  For a warship or submarine 

on operations, seeing without being seen presents a tactical advantage 

and greatly increases survivability.  As such, in today’s navies, EO/IR 

systems are found in all types of warships, from aircraft carriers, to 

destroyers/frigates, down to submarines.  These sensors help deter 

and detect threats at sea, increase the ship’s operational effectiveness, 

and provide improved mission success.  It’s no wonder that they are in 

increasing demand and proving popular with a wide range of ships.

There are a wide variety of advanced infrared sensors that are 

deployed in maritime applications to improve both offensive and 

defensive capabilities and maintain control of the world’s oceans.  

Surveillance, search, and tracking systems, as well as fire control 

applications, are among the most critical.

The thermal imaging systems provided today for naval applica-

tions are designed to provide advanced sensor technology for the new, 

next-generation warships, but also for rapid integration as upgrades 

for legacy platforms.  As part of these imaging systems, which incor-

porate state-of-the-art sensors and other features to provide new 

capabilities, the thermal imaging module provides high resolution 

nighttime and daytime viewing for surveillance, reconnaissance, and 

target acquisition, even in adverse weather conditions.

Industry Partner
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These electronically-advanced EO/IR systems, all with exceptional 

thermal sensitivity and all meeting full naval specifications, can be 

installed in vibration-isolated gyro-stabilized gimbals.  The cooled 

MWIR sensor delivers long-range, high-resolution imagery with a 

360! field-of-view for improved visual acuity and around-the-clock 

surveillance capability.

What is making the general utility of these EO/IR systems more 

significant are the developments in these technologies and the 

improved capabilities that these systems provide.  The systems pro-

vided today are more reliable, have far superior resolution and clarity, 

and are capable of reaching out to longer ranges than the systems 

used a decade ago.

MWIR imagers can also be combined with conventional LWIR 

systems to provide a dual-band capability.  Additionally, dual-mode 

laser/thermal imaging sensors enable the ship’s fire control officer 

to view the laser designator and the high definition thermal image.  

This allows for rapid and accurate location of targets, coupled with 

enhanced precision delivery of lethal laser-guided munitions directly 

onto the target.

In addition to surface fleets, navies need to give submarines 

greater situational awareness for safer navigation and tactical advan-

tage. Submarines are increasingly operating in dangerous environ-

ments and often must navigate dense shipping traffic, fishing fleets, 

as well as tight straits, ports, and channels, making them vulnerable 

to collisions with surface ships.

The state-of-the-art EO/IR sensors deployed on submarines 

provide new capabilities and greatly increase clarity and image 

resolution, especially in adverse conditions.  They provide long-range, 

high-resolution imagery with a 360-degree field-of-view, providing 

better target acquisition and battlespace awareness.  Additionally, by 

installing the module directly on the non-penetrating optronic mast, 

it eliminates the need for a periscope, which facilitates a rapid, safer 

surfacing of the submarine for improved stealth.

CE provides a variety of specialized thermal imaging systems for 

naval surface fleets, and our advanced infrared technology provides 

greatly improved image resolution.  These high-tech systems offer 

unmatched performance for the open sea, and greatly improve naviga-

tional and operational tasks, surveillance, port/harbor security, search 

and rescue missions, and naval training and exercises, maneuvers, 

tactics, and fleet operations.  Our thermal imaging systems have been 

integrated aboard many surface ships and submarine fleets around 

the world, including the U.S. Navy next-generation Virginia class 

attack submarine, the U.S. Navy Los Angeles class attack submarine, 

and the U.K. Royal Navy Astute class fast attack nuclear submarines.
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contact Chad Samuels at  

contact@tacticaldefensemedia.com.
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In October 2009, the Office of the Assis-

tant Secretary of the Army for Acquisi-

tion, Logistics & Technology (ASA/AL&T), 

in coordination with Natick Soldier Systems 

(NSS), Natick, Ma, began an initiative called 

the Future Soldier Initiative (FSI) directed 

at analyzing the Army’s long term strategy 

for balancing warfighter capabilities needs 

with science and technology trends through 

the use of hi-tech war gaming and simula-

tion using actual input from ‘soldiers on the 

ground’.  

In an effort to ‘tighten the loop’ in the 

area of capabilities testing, historically a 

task of U.S. Army Training and Doctrine 

Command (TRADOC), NSS is examining 

the performance of individual body armor 

equipment in trying to get a feel for what 

types of capabilities soldiers are likely to 

need to perform future missions at the pla-

toon and company combat unit level. 

Using real-time information gleaned 

from actual combat experiences today, NSS 

is providing the Army with actionable infor-

mation on documented and potential future 

anomalies or ‘gaps’ regarding specific sys-

tems used today so that DOD can direct sci-

ence and industry in particular evolutionary 

directions that are most likely to eliminate 

these gaps.

One of the areas FSI researchers have 

found to exhibit wide gaps in consistency 

is in the simulated testing and evaluation 

of body armor technology. Modern tactical 

body armor is heavy, hot, chafes the wearer, restricts movement 

and it smells after prolonged use. Soldiers typically dislike wearing 

it until they witness its effectiveness in preventing lethal injuries, 

and then it is worth its weight in gold.  

“Using information that we gain from simulation and war 

game testing, we are able to predicate likely outcomes across par-

ticular systems in implementation and development in the face of 

environmental factors that already exist or are yet to exist,” said 

Dr. Jason Augustyn, Cell Lead for the Army’s Future Soldier Initia-

tive.  “The results we produce can be compared with work being 

done at Army TRADOC to help give the service a clearer indication 

as to how to invest in future capabilities such as body armor.” 

Within a controlled test environment, NSS scientists and 

researchers conduct simulated war game 

scenarios for specific real world tactical 

situations.  Particular scenarios involve 

conditional factors such as terrain, climate, 

urban vs rural, and demographic make-up.  

Actual warfighters are asked to be role 

players on a virtual battlefield compris-

ing various color-coded cells representing 

combatant and non-combatant groups. The 

tactical scenario is at first broken down 

into a series of fragmentary orders, each 

informing the role players the conditions 

within a given situational scenario at a 

specific time.  

“Through the interactions of each cell 

group, NSS researchers gather data from 

actual resultant actions to predict likely 

reactions from the command level down 

to the individual soldier system level,” said 

Augustyn. “The researchers work directly 

with the role players to determine where 

the capability gaps exist from the command 

level down to the individual soldier system 

level.”

To reduce the aforementioned failings, 

and also to increase performance, KDH 

Defense Systems, a Johnstown PA based 

company with a product line of tactical 

armor, was contracted by the U.S. Air Force 

to develop advances in all aspects of body 

armor application. KDH approached EDGE 

Product Development, a product develop-

ment consultancy with offices in both PA 

and CA and asked EDGE to examine body 

armor vest design with a focus on human factors engineering. 

“Our goal was to develop a design based from the get gooutset on 

the needs of the wearer,” says Jeff Payne, who is responsible for 

managing the program for KDH, “so we pulled together a develop-

ment team combining our personnel and HFE and engineering 

specialists”.  

CHALLENGES AND TRADEOFFS  
IN BODY ARMOR DESIGN

According to Edge, Vest design requires a fine balancing act 

between several factors which are all related and often directly 

opposed (see Fig 1). For example, ideal armor will feature 

Last Line of Defense
 As part of its new Future 
Soldier Initiative, the U.S. 
Army is collaborating with 
industry to develop the 
next generation in smarter 
tactical body armor.

DoD’s Future Force Warrior design concept is one of a series of 
late model body armor systems in line for fielding in 2010.

Figure 1- Inherent tradeoffs in body armor design. Courtesy of 
Edge Product Development Inc.

By Contributing Writers
Daniel Massam
Director, Industrial Design
EDGE Product Development Corporation
and
Jeffrey Payne
Project Manager
KDH Defense Systems

By Chad Samuels
A&M Editor
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improved ballistic performance but 

be of a lighter weight than current 

systems. Increased coverage for pro-

tection negatively affects heat dissi-

pation properties, the wearers’ range 

of motion and overall system weight. 

The program is focused on over-

coming these tradeoffs as much as 

possible through good design and 

use of materials. Additionally, the 

decision was made by Edge to try to 

keep development focused on sys-

tems that were “offensively focused”. 

As Eric Kemner, a program manager 

at EDGE with 5 years of active duty 

service explains: “The value of an armor system is diminished 

the instant that it compromises the ability of a soldier to engage 

a threat. Body armor that negatively affects marksmanship is of 

no use – we don’t want to negate the soldier’s ability to react to 

enemy contact.”

WEIGHT WATCHING

The major complaint that users have about current systems is 

weight. A typical current issue large Improved Outer Tactical Vest 

(IOTV) weighs approximately 35 lbs, with the vast majority of that 

weight coming from the armor components. 

Kemner says aAll effective vests rely on Small Arms Protective 

Insert (SAPI) hard ceramic plates for rifle round protection. While 

there have been advances in these plates over the years the weight 

of a large chest plate is still close to 5 lbs. Full coverage vests will 

carry two large plates and additionally two smaller side plates, with 

a plate weight of around 15 lbs. 

In addition to the plates, vests feature soft armor made from 

dozens of layers of woven aramid fiber, such as Kevlar.  Soft armor 

typically protects against handgun rounds and fragmentation, and 

weight of this component varies with the type of coverage offered 

by a specific vest. Full coverage vests, 

such as the IOTV, will offer much 

more protection than a lightweight 

plate carrier. The desired level of 

coverage varies for different groups 

and sometimes for different missions. 

Covert operatives tend to prefer a 

lightweight plate carrier to retain 

speed and mobility, whereas troops 

visibly patrolling a known hostile 

environment will be better served 

with a full coverage vest.

In addition to the weight of 

the armor, users attach a variety of 

pouches containing equipment such 

as ammunition and grenades, radios, flashlights, water and first 

aid kits to their vests (commonly referred to as “battle rattle”) with 

a typical combat load weighing around 30 lbs. 

The team considered two options when looking to reduce the 

load on the wearer. 

The first option examined was to reduce the weight of the car-

rier as much as possible, using lightweight webbing, minimizing 

double layers of Cordura wherever possible and examining every 

element of the carriage for weight reduction. Ultimately this 

focused approach began to create more problems than it solved 

as the vest was less resistant to wear and user comfort began to 

suffer. Shaving ounces from the vest carriage when it can be safely 

assumed that the wearer will strap over twenty five pounds of gear 

on top of it makes minute weight reductions imperceptible. In 

addition to this, armor will get lighter over time but it is unlikely 

that large gains will be made in the near future. The large amount 

of kinetic energy in a speeding rifle bullet that needs to be dis-

sipated in a very small distance has to be accommodated through 

material that requires density and toughness, both to absorb the 

energy of the round and to keep backface deformation down to a 

minimum. The decision was made to design around the weight of 

today’s hard armor.  While under KDH guidance another team at 

Current body armor systems offer effective protection but the 
additional load from the armor and accessories have lead 
to a variety of reported injuries.  Injuries include abrasions, 
muscle pain, heat injury, and significant nerve, vascular, 
and musculoskeletal injuries (1-4).  The injuries caused by 
wearing armor in the short-term may result in reduced soldier 
effectiveness in the field.  In the long term, the repetitive injury 
can be cumulative and result in mandatory recovery periods 
to prevent permanent disability.  
Research is being done at Philadelphia University to evaluate 
human factors aspects of wearing body armor.  The current 
Marine Tactical Vest (MTV), Improved Outer Tactical Vest 
(IOTV), and prototype armors by KDH Defense Systems, 
Inc. are being evaluated.  Research objectives include 
measurements of vest heat dissipation, protective coverage 
of the vests, and presence of regions of excess pressure 
(pressure points).  Measurements are made during both static 
(sitting, standing, kneeling) and dynamic conditions (e.g. 
crawling, jumping, running).      
Heat load:
One of the physiological measurements being evaluated is 
therefore the heat loading effects of the different armors.  
Philadelphia University researchers are evaluating temperature 
by placing thermal-sensing electrodes directly on the skin or 
between the armor and the army combat uniform (ACU) while 
the subject stands or performs basic exercise (stair-stepping).  
The placement of skin electrodes provides a measure of 
heat generation by the subject.   The measurements taken 
between the ACU and armor approximate the heat dissipation 

or conversely, how much heat is being 
trapped by the armor. 
Static measurements:
To evaluate how the weight of the armor 
is distributed over the body, Philadelphia 
University researchers are using a custom-
built pressure-mapping system (Tactilus: 
Sensor Products Inc.).  The sensor device 
consists of three pads, assembled in a 
vest shape and worn under the body 
armor.  The pressure sensor system 
provides graphical and numerical displays 
of interactions between the body armor 
and the subject (Fig 1).   The settings 
can be adjusted via a software interface 
so that all pressures are visible or only 
pressures reaching a pre-determined 
threshold value are visible.  The latter is 
essential to determine the presence of pressure points and 
the former allows instant feedback that shows the weight 
distribution patterns over the entire trunk. 
Dynamic measurements:
The Tactilus sensor pads are used in the dynamic tests to 
evaluate the weight distributions while subjects walk, crawl, 
reach (overhead, forward and to the sides), jog in place, 
jog up stairs, and sprint.  In many of these conditions, as 
with the static measurements, subjects carry a mock M-4 
weapon to test whether the armor constrains necessary 
motions.  All tests performed have shown that the armors 

have their own characteristic weight 
distributions.  Typically, the pressure 
points are reproducible and have been 
noted in more than one of the dynamic 
tests.  These data have been used to help 
customize and redesign the prototype 
armors. 
Current findings:
The data collected thus far has shown 
clearly the deleterious effects of carrying 
heavy armor.  Even before evaluating the 
data, petechiae (local trauma resulting in 
blood leakage from capillaries) were seen 
on the shoulders of subjects following the 
dynamic tests with both the MTV and IOTV.  
Subjective surveys taken throughout the 
testing procedures led the researchers 
to expect a finding of significant pressure 

points on the shoulders but the visual effect of fresh bruising 
made evident the reality of the complaints we had noted.  
The sensor pad data provided quantifiable evidence of the 
burdensome shoulder pressures.
Heat loading experiments also showed clear advantages of 
the internal frame/hip belt prototype.  The sweating manikin 
data in particular showed decreased thermal resistance 
meaning the armor allowed for more heat dissipation.  The 
presence of the semi-rigid internal frame likely provided 
pathways for heat to escape and in practice, would allow the 
wearer of the armor to stay cooler.

Human Factors Testing of Military Body Armor By Evan Goldman, PhD, Philadelphia University

Evan Goldman

Figure 2 – Early development of prototype boday armor systems by KDH Defense 
and Edge Product Development
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Nanomech Inc. in Springdale, Arkansas   is working on developing 

lighter ballistic material with improved antimicrobial properties 

using a variety of nanotechnology based materials and manufac-

turing processes.

For the second approach, the EDGE team looked at mecha-

nisms to effectively distribute the load away from “hotspots” on the 

wearer – typically the tops of the shoulders and around the neck.  

Existing vests accomplish this to some degree using internal and 

external cummerbunds, yet user injuries still prove that additional 

support and control is desirable. EDGE started out by developing 

dozens of prototypes incorporating diverse mechanisms including 

interior skeletons, elastic elements and webbing arrangements of 

original design and pulled from existing products such as hiking 

backpacks. Over time and through many reviews and refinements 

some approaches became front runners but the development team 

was still relying on personal experience and subjective perception 

to evaluate the system. 

SYSTEM TESTING

It is easy to quantify the total load an armor system places 

on the soldier, it is simply weighed. It is not as easy to determine 

exactly what makes one armor system more balanced and comfort-

able than another. This information was vital to proving the worth 

of the experimental load management systems. While the team felt 

they had an improved armor system design, the only real number 

available at that time was total system weight. 

Hard data was needed to prove the benefit of the systems. 

“We were getting a lot of positive feedback and we could feel the 

improvements in the systems when we put them on”, says Payne, 

“but we wanted to quantify the systems and when we looked 

around it became apparent that we would have to develop a test 

plan of our own to get data”. KDH Defense engaged Dr Evan Gold-

man, an Assistant Biology Professor at Philadelphia University. Dr 

Goldman developed a test plan and started evaluating the body 

armor prototypes for thermal resistance, pressure points, peak and 

overall forces, protective coverage, maneuverability, and range of 

motion. (additional info in sidebar).

Initial pressure and comfort testing relied on the opinion of 

test subjects. It rapidly became apparent that what was needed 

was hard data – load cells on the shoulders were considered but 

even the smallest cells would create pressure points of their own 

and would not provide adequate resolution. After some searching, 

KDH approached Sensor Products Inc., a New Jersey company that 

specializes in making surface pressure measurement equipment 

including the Tactilus Body Mapping system, a modular, scalable 

pressure sensing system with the ability to measure pressures 

from 0.1 PSI to 500 PSI.  

Jason Blume, an engineer at Sensor Products Inc., discovered 

new uses for the Tactilus electronic sensor system specified for the 

project when he suggested the sensors could work in a new con-

figuration to fit the size and shape of the vest and carriage. 

Previously Sensor Product Inc.’s systems had supported square 

or rectangular designs, such as mattresses for ergonomic testing. 

While they were optimistic, there were questions about whether 

the sensors’ electronic lines could be cut and reconfigured to the 

vest. Three separate sensor pads needed to be used for the chest, 

back and waist, and clear color-coded body mapping images and 

precise statistics had to be produced without signal interference.

“The challenge for us in sensor technology was to modify our 

sensors and software to conform to the dimensions of a vest, while 

providing full three-dimensional pressure distribution visibility of 

the chest, back and neck,” notes Blume.  

Sensor Products Inc. split up the sensing points; rows of sen-

sors were distributed into two connecting L patterns, with one L 

inverted to face the other to provide coverage for the neck, shoul-

ders and trunk. A third sensor pad was configured to wrap around 

the soldier’s waist. The software was broken up into multiple 

pieces for full system functionality. The sensors were then melded 

into the vest to serve as a guide for future prototypes.  

Testing began in earnest. For true “apples to apples” compari-

son, prototype vests with the exact same amount of coverage as 

currently issued IOTV and MTV systems were built, using identical 

weight and shape armor components as those deployed

From an Army perspective, the concept of body mapping in 

body armor development has clear potential from an immediate 

and long-term standpoint.  “In the short term, the capability to 

measure improvement in performance as a function of individual 

warfighter needs through the use of condition-based data, specific 

to both wearer and wearer environment is a key part of FSI,” said 

Augustyn.  “With this soldier-to-soldier information, we can better 

analyze how certain capabilities impact the greater combat unit as 

a whole, hence enabling the Army to make more educated technol-

ogy investment decisions down the road.”  

 The body armor program is an ongoing effort and products 

are only now beginning to spin out of the research. Prototypes are 

being fielded with front line operatives and multiple patents have 

been filed as a result of the work

Dr. Goldman attests that the armor being created has techno-

logical advantages. “While one of the armor prototypes excelled 

in some of our design goals, we could tell through the full-torso 

sensors that it limited the wearer’s range of motion. Thanks to the 

Tactilus sensor technology, the superb new armor we are creating 

has tremendous measurable enhancements compared to current 

military armors.”

CONCEPT GOING FORWARD

 From an Army perspective, the concept of body mapping in 

body armor development has clear potential from an immediate 

and long-term standpoint.  “In the short term, the capability to 

measure improvement in performance as a function of individual 

warfighter needs through the use of condition-based data, specific 

to both wearer and wearer environment is a key part of FSI,” said 

Augustyn.  “With this soldier-to-soldier information, we can better 

analyze how certain capabilities impact the greater combat unit as 

a whole, hence enabling the Army to make more educated technol-

ogy investment decisions down the road.”  

 The body armor program is an ongoing effort and products 

are only now beginning to spin out of the research. Prototypes are 

being fielded with front line operatives and multiple patents have 

been filed as a result of the work

For more information, contact Chad Samuels at  

contact@tacticaldefensemedia.com.

For information about Tacilus sensor technology, please visit 

www.sensorproducts.com.
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The U.S. Army established a signal train-

ing camp at what is now known as Fort 

Monmouth , N.J. , in June 1917, just a 

few months after Congress declared war on 

Germany during World War I.  The site was 

known as the “Home of the Signal Corps” for 

many years.  In 1962, reorganizations within 

the Army resulted in the establishment of the 

Electronics Command at Fort Monmouth .  

This U.S. Army Communications-Electronics 

Command (CECOM) predecessor, a subordi-

nate element of the U.S. Army Materiel Com-

mand (AMC), was charged with managing 

Signal research, development, acquisition 

and logistics support.

For almost a century, the dedicated mili-

tary and civilian personnel of Fort Mon-

mouth have made groundbreaking advances 

in developing, fielding, and sustaining com-

munications and electronics systems. “These 

breakthroughs have included the develop-

ment of the first U.S. aircraft detection radar 

in the 1930s, bouncing the first electronic 

signals off the moon in 1946, and work on 

the first communications satellite in the late 

1950s,” said Edward Thomas, Deputy to the 

Commanding General of the CECOM Life 

Cycle Management Command (LCMC). “The 

capabilities provided by these systems and 

technologies contributed to saving count-

less lives from World War I through today’s 

overseas contingency operations.”

More recently, the technical organiza-

tions at Fort Monmouth have formed an 

alliance referred to as Army Team C4ISR 

(Command, Control, Communications, 

Computers, Intelligence, Surveillance and 

Reconnaissance).  This consists of three Pro-

gram Executive Offices (PEOs) responsible 

for life cycle management of their respec-

tive programs (PEOs for Command, Con-

trol and Communications Tactical [C3T]; for 

Intelligence, Electronic Warfare and Sensors 

[IEW&S]; and for Enterprise Information 

Systems [EIS]) and Army Material Com-

mand organizations responsible for provid-

ing overall Army logistics integration and 

technical expertise to support the PEOs in 

their life cycle missions (the CECOM LCMC; 

the Communications-Electronics Research, 

Development and Engineering Center [CER-

DEC]; and the CECOM Contracting Center).

“The CECOM LCMC and its Army Team 

C4ISR partners are responsible for devel-

oping, acquiring, fielding, and supporting 

C4ISR capabilities for the Army and for the 

Joint community,” said Thomas.  “If a Soldier 

sees, hears, communicates, commands or 

protects the force with it, Army Team C4ISR 

provides it.”  

CECOM LCMC ELEMENTS

-- The CECOM LCMC Logistics and 

Readiness Center (LRC) provides mainte-

nance and sustainment support, managing 

spares, repair part inventories and depot 

interface.  The LRC manages approximately 

55,000 National Stock Numbered items – 

almost half the total Army inventory.  Its 

Logistics Assistance Representatives are for-

ward deployed in several nations providing 

technical assistance to war fighters.

 -- The CECOM LCMC Software Engi-

neering Center (SEC) provides a wide array 

of software engineering support to the PEOs 

as well as field support to war fighting units, 

and is also heavily involved in information 

assurance of tactical C4ISR systems.  Over 

the course of the past year, the SEC sup-

ported 194 systems and produced 171 soft-

ware releases satisfying 5,886 requirements.

 -- The CECOM LCMC’s Tobyhanna Army 

Depot in Pennsylvania, with an annual budget 

of well over $900 million, is DoD’s only joint 

C4ISR depot, supporting the war fighter and 

providing depot maintenance and repair sup-

port to Army, Air Force, Navy and Marine 

Corps C4ISR systems. 

-- The CECOM LCMC Information Sys-

tems Engineering Command (ISEC), based at 

Fort Huachuca , Ariz. , designs the IT infra-

structure for posts, camps, and stations in 

support of PEO EIS.   Every phone call, email 

and official message transmitted or received 

on an Army Installation travels on a system 

or network that ISEC designed, engineered, 

installed or upgraded.

 -- The CECOM LCMC Central Technical 

Support Facility at Fort Hood , Texas , pro-

vides Intra-Army interoperability testing of all 

fielded C4ISR systems and software to ensure 

combat reliability of newly fielded capabili-

ties, and configuration management of fielded 

software. 

As the command’s headquarters at Fort 

Monmouth transfers to Aberdeen Proving 

Ground (APG), Md. , as part of the implemen-

tation of 2005 Base Realignment and Closure 

(BRAC) law, the CECOM LCMC and its Army 

Team C4ISR partners will work tirelessly to 

ensure that support to the war fighter contin-

ues uninterrupted, Thomas stressed.

Currently, the CECOM LCMC mission 

focus reflects the four imperatives of Chief of 

Staff of the Army General George W. Casey, 

Jr.---to sustain, prepare, reset and transform 

the Army, Thomas said. 

SUSTAINING THE MISSION

The command is sustaining the overall 

Fort Monmouth community through Army 

Covenants with families and communities 

and by providing support as the entire BRAC 

process unfolds.  The CECOM LCMC is help-

ing to prepare forces for success in current 

conflicts through regularly scheduled update 

briefings with higher headquarters; through 

The U.S. Army Communications and Electronics Command (CECOM) Life Cycle Management 
Command (LCMC) teams with partner organizations to enable soldiers to see, hear, communicate, 
command and protect.
By Edward J. Thomas, Deputy to the Commanding General, CECOM LCMC

Teamwork Supports Warfighters  
Emerging Forecast       CECOM    

Mr. Edward C. Thomas
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Army Force Generation (ARFORGEN) 

Synchronization battlefield update brief-

ings; through CECOM LCMC home-on-

home visits with other Army and joint 

command headquarters and through New 

Equipment Synchronization conferences, 

he said.

Describing the command’s Reset 

mission, Thomas noted that the CECOM 

LCMC and its Army Team C4ISR PEO 

partners have recently reset a total of 

57 Brigade Combat Team equivalent 

units amounting to more than 530,000 

C4ISR items.  This includes support of 

Mine-Resistant Ambush Protected vehicle 

integration with Inter-vehicular communica-

tions, antennas, and force protection systems.  

Another part of the effort involves CECOM 

LCMC Communications- Electronics Equip-

ment Repair Teams that have reset well over 

110,000 night vision devices and more than 

84,000 Single Channel Ground and Airborne 

Radio Systems. 

“Our C4ISR team is supporting the Chief 

of Staff of the Army’s Transformation impera-

tive by building our Army Team C4ISR Center 

of Excellence at APG and by modernizing 

Army forces with the very best net-centric 

C4ISR equipment and capabilities, “Thomas 

said.  This includes the Distributed Common 

Ground System – Army (DCGS-A), the Army’s 

primary system for intelligence, surveillance 

and reconnaissance tasking, posting, and 

processing; and the Warfighter Information 

Network-Tactical which will provide full net-

working on-the-move. 

Central to CECOM LCMC mission success 

are its C4ISR partner organizations, compris-

ing elements located across Fort Monmouth 

and at several other installations. “Our Army 

Team C4ISR partners are responsible for dif-

ferent aspects of the overall C4ISR mission; 

no one part of the team does everything,” he 

said. 

The BRAC decision to close Fort Mon-

mouth and relocate CECOM LCMC and Army 

Team C4ISR elements to Maryland has pro-

vided an opportunity to more closely house 

and coordinate those efforts and improve 

organizational synergy within a new Army 

C4ISR Center of Excellence, Thomas added.

“We refer to ourselves as Army Team 

C4ISR because we’re not one organization 

from a C2 [command and control] perspec-

tive,” he explained. “The team consists of 

the official LCMC command but also the 

three PEOs we support as well as elements of 

RDECOM [U.S. Army Research, Development 

and Engineering Command] and the Army 

Contracting Command as strategic partners---

mainly CERDEC and the CECOM Contracting 

Center (CCC).”

TEAM C4ISR PARTNERS

 -- The CERDEC adopts, adapts or devel-

ops cutting edge C4ISR capabilities that will 

become weapon systems or add additional 

capabilities to existing systems;

-- The PEOs for C3T, IEW&S and EIS 

acquire, field, and provide oversight support-

ing assigned weapon systems and are the 

life cycle managers for their portfolios of 

systems;

 -- PEO C3T develops, fields and provides 

life cycle support for leading edge, survivable, 

secure and interoperable tactical, theater and 

strategic command and control and commu-

nications systems;

-- PEO EIS develops, fields and provides 

life cycle support for infrastructure and infor-

mation management systems for the Army 

and develops, fields and provides life cycle sup-

port for tactical and management information 

technology systems and products;

 -- PEO IEW&S develops, fields and pro-

vides life cycle support for intelligence, elec-

tronic warfare, and target acquisition systems 

and capabilities;

 -- The CECOM Contracting Center part-

ner to the CECOM LCMC provides contract-

ing and procurement support, facilitating over 

$15.4 billion in contract support during FY 

2009.

“These various organizations work 

together to provide – from a materiel develop-

ment and LCMC perspective – the systems, 

equipment and capabilities that make up the 

Army’s LandWarNet,” Thomas said. “We have 

that team in place today, so the team will not 

be a new concept as we move to APG. What 

will be different is the opportunity we 

have to move into a campus environment 

of 2.5 million square feet of state-of-the-

art facilities, compared to today at Fort 

Monmouth, where we’re spread across 

about 60 buildings throughout the instal-

lation and separated by several miles.”

DOMAIN FOCUS

The APG Center of Excellence also is 

allowing Army Team C4ISR to co-locate 

related functional components of the 

team that need to work closely together 

on related projects and programs.

“Rather than locating ourselves by func-

tion – such as buildings that house logistics 

personnel or contracting or R&D [Research 

and Development] labs or project managers 

– as we move to the new APG campus, each 

building will house what we call a domain, 

which is really a grouping of business areas 

or products that are closely linked,” Thomas 

said.

“For example, all of the programs that 

fall into the category of C2 (command and 

control) systems would form a domain. 

What we’re going to do at APG is have a 

building set aside for C2 work, where all 

of the different functional elements of the 

team focused on that will be co-located 

– the project and product managers, the 

C2 directorate of the CERDEC and the 

Software Engineering Center, the logisti-

cians – all those subject matter experts will 

be in the same building. The idea is that 

will create opportunities for tremendously 

enhanced synergy and ultimately provide 

better support to the war fighter.

“We’ve come up with 13 mission 

domains, ranging from C2 systems, navi-

gation, ground-based radars, power and 

cooling, etc.,” Thomas explained. “That is a 

centerpiece of our strategic vision for creat-

ing this Center of Excellence, so we will 

truly be integrated from a materiel life cycle 

perspective within those various domains.”

Only about half of the existing Army 

Team C4ISR is currently located at Fort 

Monmouth, with the remainder at other 

installations across the continental United 

States or forward deployed, including about 

3,500 in the Central Command areas of 

operations, which include Iraq and Afghani-

stan.. Those deployed represent the team’s 

face to the war fighter and will continue in 

that role after the majority of their stateside 

colleagues relocate to APG, Thomas said.

Emerging Forecast       CECOM   

A convoy of future on-the-move platforms for the Warfighter Information 
Network-Tactical (WIN-T) Increment Two Engineering Field test at Fort Huachuca 
, Ariz , in December 2008. [Photo by Richard Mattox]
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RELOCATING FOR SUCCESS

The relocation to APG is being conducted 

in a phased move, with a number of senior 

leaders among approximately 1,800 person-

nel expected to be in temporary facilities at 

Aberdeen by the end of 2009. By the time the 

new Center is fully complete and occupied 

in September 2011, it will house some 7,000 

Department of the Army civilians, military 

personnel and support contractors.

“We leverage a number of systems engi-

neering and technical assistance contracts 

to provide unique subject matter expertise 

in certain areas,” Thomas said. “There will 

always be a need for us to augment our civil-

ian workforce through the use of contractors. 

However, as part of our human capital strat-

egy, we’re looking at areas where, for various 

reasons over time, we have outsourced a bit 

too much in certain capabilities. Over the next 

several years, we’ll be looking to rebuild some 

of those capabilities in-house.

“The skill sets we continue to review and 

refine, looking out to the 2015 timeframe, are 

skills and capabilities we’ll need to remain 

relevant and effective. For example, the notion 

of system of systems engineering is a skill 

set that is in high demand and that demand 

continues to grow, but the supply is short. 

It takes time to grow the type of engineering 

talent and expertise it takes to be effective and 

look at things from a more enterprise level 

perspective. So that is a focus area for us in 

terms of our human capital strategy.”

 “We also have a lot of unique equipment 

in labs at Fort Monmouth and to disassemble, 

move and recertify that equipment and those 

labs will be a major effort,” Thomas said. 

“We’ve assessed each of those individually. 

Some we really need to have up and running 

24/7. 

“A good example of that is the work we do 

in the counter-IED area.  As new methods of 

remote detonation are discovered, we have to 

quickly analyze those in our lab and develop 

a counter to them. That is an ongoing effort 

for which the war fighter cannot afford any 

downtime. So before we shut down operations 

at Fort Monmouth, we will build a redundant 

capability at APG.”

Such duplication of effort will not be done 

in all cases; only those critical to day-to-day 

war fighter needs. Others, which are subject 

to peaks and valleys of need, will be timed for 

movement when enough downtime is avail-

able to make the move to APG with minimal 

risk or impact, Thomas said..

“We continue to rely on forward-deployed 

personnel for day-to-day support for the war 

fighter,” he added. “From a human resource 

perspective, we are now really a split-based 

operation as we transition our workforce 

incrementally. From an equipment capability 

perspective, we’re looking at each individually 

and assessing them to develop the appropri-

ate start to minimize the risk.”

The closure of Fort Monmouth and move 

to APG is part of an overall Department of 

Defense (DoD) strategic plan that has pro-

vided CECOM LCMC and Army Team C4ISR 

a unique opportunity.

“Given a once-in-a-century opportunity 

to work with a clean sheet of paper and design 

a complex in a way to take full advantage 

and physically locate people in a way that 

makes most sense for effective operations is 

something most people don’t get an oppor-

tunity to do in their careers,” Thomas said. 

“We would never have been able to do that 

at Fort Monmouth, due to the nature of the 

infrastructure here.”

The final result of that “clean sheet” 

approach is seen as an enhancement to the 

partnership between the acquisition com-

munity under the Assistant Secretary of the 

Army for Acquisition, Logistics and Technol-

ogy [ASA (ALT)] and the Army Materiel Com-

mand to create a materiel enterprise designed 

to better support the ARFORGEN process.

“Our move to APG and this strategy we 

have of moving into these various domain 

areas and co-locating project managers with 

all the functional and support staff they 

need to get the job done is going to enable 

that synergy and partnership and integra-

tion envisioned for the materiel enterprise,” 

Thomas said.

ENTERPRISING EFFORTS

“So, for the C4ISR piece of the overall 

materiel enterprise goal, we will be postured 

for success, given our ability to move into this 

world class facility in such a way that we have 

all the different ASA (ALT) and AMC support 

entities co-located to enable better and more 

rapid collaboration.”

That ability to better communicate and 

coordinate efforts from the labs to the battle-

field also extends beyond the new C4ISR 

Center of Excellence at APG.

“The nature of our particular commodity 

area of C4ISR is such that it is pervasive, not 

only across the Army but across the services, 

our coalition partners, etc.,” Thomas said. “In 

order for our systems and capabilities to be 

effective on the battlefield and really provide 

that enhanced capability for our war fighters, 

we need to be interoperable, both within the 

family of Army systems, with the systems 

and capabilities the other services use and 

with the systems and capabilities our allies 

and coalition partners use. That makes it a 

necessity for us to collaborate with each of 

those groups.

“Many of the systems we manage here at 

Army Team C4ISR are joint in nature – used 

by the Marines, the Air Force and the Navy. 

Many of the systems we’re responsible for 

have already been sold through the FMS 

[Foreign Military Sales] program to many of 

our allies. So that is an area that is critical and 

central to us, working with all those partners 

to assure we’re maintaining and enhancing 

the interoperability of those systems so in 

effect we can share information as appropri-

ate in a seamless way.”

A continuous focus of the Army Team 

C4ISR effort is to improve how to more 

quickly get new technologies out of the labs 

and applied to fielded systems.

“While we’re doing that, we assure that 

we take into consideration the logistics and 

sustainment effects or requirements associ-

ated with that new technology or capability,” 

Thomas said. “Having the logisticians, who 

understand clearly what capabilities we have 

in the field and what it takes to support them, 

co-located with the design engineers in our 

labs can create that synergy and make that 

type of technology application and transi-

tion happen a little more quickly and more 

effectively.”

“Anytime you can bring a team together 

is an asset. Everyone talks about how, with 

information technology we can work in vir-

tual groups, that there is no need to be co-lo-

cated – and there is some truth to that – but it 

also is true that as you put all the team mem-

bers together who are looking at the same 

technological issue through different lenses, 

you will come up with a better answer.”

The war fighter is central to the Army 

Team C4ISR perspective and operations, 

shaping not only how it goes about its busi-

ness, but how what it does is perceived in the 

field, Thomas said.

   Emerging Forecast       CECOM
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providing mounted warfighters 
with critical protection.  

Stories:
M-ATV: Light to the Fight

A smaller, lighter variant 
of DoD’s MRAP, the Mine-
Resistant All-Purpose-All 
Terrain Vehicle (M-ATV) is 
giving warfighters more 
power and maneuverability in 
Afghanistan’s tight spaces. 

Ground Soldier System: 
Infantry-level C4

The Army’s Ground Soldier 
System (GSS), the third 
generation of the Land Warrior 
program, offers warfighters 
advanced body armor 
protection with greater tactical 
awareness, lethality, and 
survivability. 

Add-on Armor: Defeating 
Precision-Guided Threats

Facing asymmetric threats 
from IEDs and explosively-
formed penetrators (EFPs), 
DoD is working with coalition 
partners to develop vehicle 
add-on armor kitting capable of 
protecting warfighters.

MARCH 2010NEXT ISSUE
Commander’s Corner

BG Brian R. Layer 
Commanding General 
U.S. Army 
Transportation Center and School

Emerging Forecast:

The U.S. Marine Corps Combat 
Development Command (MCCDC) 

is DoD’s premier command for 
the development of Marine Corps 

warfighting capabilities.

Industry Partner

Fibers and Composites

BRAC Spotlight 

U.S. Army Fort Bliss, TX
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Simple. Accurate. Fast.

No matter what uniform you wear, the two things  
you need most are: 

SPEED & ACCURACY!

™

Call Abaxis today at  for more information 
or visit us online at www.abaxis.com/military
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  Thousands of units currently in use across government and civil units

  Rugged, portable construction for reliable operation– anywhere, anytime

  Easy-to-use, no special technical skills required

  Provides 90% of the most commonly used tests in medicine

  Wide range of panels available  



When the operational order is given, you must have the ability to view and process vital 

information. At L-3 Ruggedized Command & Control Solutions (RCCS), we provide proven 

displays and computer solutions to military markets worldwide. We offer a broad array of 

hardware products to systems integrators, sheltered, tracked and wheeled vehicles, airborne 

platforms, as well as the dismounted soldier. Offering a family of proven rugged tactical 

displays and computers, RCCS has you covered. L-3 RCCS is building the future while 

supporting the needs of today’s warfighter. For more information, visit L-3com.com/rccs.
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Ruggedized Command & Control Solutions
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