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PROBLEM SOLVING. FUTURE BUILDING.

That's GTRI — the Georgia Tech Research Institute — a

leading university-affiliated applied research center.

Our world-class scientists and engineers turn complex
challenges into creative, real-world solutions for gov-
ernment and industry. . .transferring knowledge...and

solving tomorrow’s problems today.

Proactive and collaborative. GTRI uses an interdisciplin-
ary, team approach to solve problems with unmatched
expertise. Our people turn fresh ideas into practical
and effective solutions and then put those solutions

into action.

Since 1934, GTRI has served as a trusted partner to gov-
ernment and industry, solving challenging technical

problems and serving as a source of true innovation.
Welcome to GTRI.

Problem. Solved.



Genuine Innovation

,1’ Genuine innovation takes place when unique ideas and

g inventions are put into action. Our researchers drive in-
f“ novation beyond the basics to prototyping, field test-
P ing and real-time, real-scenario performance.

in everything we do. Government and industry rely(on usto
provide quality solutions with the objectivity that com\Qs fro
being a nonprofit research organization. More than jué\ (

sultants or contractors, we're trusted partners who seamlessh
integrate with our customers, anticipate their needs and so
their problems quickly and creatively. y.

Real Value

We have a nearly 75-year history of serving the

e
.
‘ ‘(.* 1 | research needs of our customers by combining
-L/ interdisciplinary expertise, creative thinking and
L real world practicality. From ideas to impact, the
complex becomes simple and tough problems
AT ' are solved — the right way — the first time. J .
Institutional Leverage
‘ Working with GTRI helps government and industry
‘ customers open the door to the vast intellectual
resources of the Georgia Institute of Technology,
one of the nation’s top research universities. GTRI
Sb) §

and Georgia Tech are complementary world-class
institutions, collaborating to solve the innovation
equation for clients.

www.gtri.gatech.edu



» FROM THE DIRECTOR

Genuine Innovation.

Innovation seems to be an overused term these days. But at GTR, it is real and it plays a vital role in all
of our work. Innovation is our passion, and it is genuine.

Innovation has been the driving force behind GTRI since its creation in 1934. It therefore seems
appropriate to introduce our 2007 annual report by defining what innovation means at GTRI. To
summarize our culture and way of work, we have been using the tagline “solutions through innovation,”
which we have now restated as simply: “Problem. Solved.” Anyone who knows us knows we can be
counted on for innovative solutions.

During the past year, we have had visits from the president of Ireland, heads of major corporations,

high-ranking government officials, and, most important, clients with difficult problems they needed

solved. As you read through this annual report, you will see stories of genuine innovation in different

market areas, and you will learn about some of the amazing people who made this possible. You will see three attributes reflected in all of
our work that allow us to make a bold statement that GTRI drives genuine innovation.

GTRI drives innovation through three key attributes:

TRUSTED PARTNERSHIPS
The insight and invention used to define innovation is predicated on our reputation as an “honest broker” and our relationship with
government and industry clients.

REAL VALUE
The implemented solutions we deliver as “problems solved” are repeatedly cited by our stakeholders for their impact on their
organizations.

INSTITUTIONAL LEVERAGE
Our role as an integral part of the Georgia Institute of Technology, one of the world’s great global research universities, ensures that our
research and problem solving will stay at the leading edge.

In summary, what is genuine innovation? The Georgia Tech Research Institute - GTRI!' Thank you for taking the time to review our 2007
annual report. Please feel free to contact me at any time.

Sincerely,

Stephen E. Cross

-
Vice President, Georgia Institute of Technology Georg Ia @@@@@T@I}‘D
Director, Georgia Tech Research Institute Tech Dm@ﬁﬁﬁuﬂﬁ@

www.gtri.gatech.edu




® RESEARCH AT GTRI

Research at GTRI solves problems for government and industry. We are uniquely

positioned to transfer expertise and innovation from one market to another, which

amplifies the positive impact of our work and increases the value to our customers.
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Information and
communication

Defense and
Security

GTRI has a strong reputation
for meeting the mission-critical
needs of the U.S. military and
other federal agencies supporting
defense and homeland security.
GTRI proudly serves the nation

by providing expert solutions to
tough technical problems, creating
a strategic advantage and helping

nd

protect our nation.

ent
* Test and Evaluation * Systems Engineering * Command & Control * Threat Simulation & Data Analysis
* Vehicle Survivability * Electro-Optical/Infrared Systems * Technology Insertion * Counter-IED
* Integrated Air & Missile Defense * Radar Systems * Logistics * Modeling and Simulation
* Integrated Sensing * Unmanned Vehicles * Human Systems Integration
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Upgrading G130 Defensive Capability *

GTRl is helping to modernize the defensive avionics of the C-130 aircraft, shown here.

TRIis helping the U.S. Air Force improve the

defensive electronic warfare technology

onboard some of its largest and most
widely used aircraft.

Today's military aircraft often have both a suite of
advanced sensors and connections to tactical data
networks. For these aircraft, net-centric warfare is
today’s reality. Threat information can be pushed
into the cockpit from these varied sources and can
change rapidly as location and conditions change
across the battlefield.

GTRI's Integrated Defensive Avionics Software
(IDAS) provides a proven correlation and threat
response capability, complementing the core
electronic warfare functions of the radar warning,
missile warning and countermeasures systems.
IDAS has been used on fixed-wing fighters and
cargo aircraft, as well as rotary-wing platforms.

“IDAS supports rapid threat display and response
and it helps present accurate and usable informa-

tion to the aircrew,” said Joe Brooks, a GTRI princi-
pal research engineer.

IDAS was developed in conjunction with the
542" Combat Sustainment Squadron at Robins
Air Force Base. IDAS includes a multi-hypothesis
threat data correlator that fuses information from
onboard sensors and data links, and it provides
real-time threat response management functions
required to counter radio frequency and infrared
threats. It includes automated chaff and flare
countermeasures.

“The IDAS design incorporates a threat response
scripting language that is used by the mission data
writer to build individual threat responses,” said
Linda Viney, a GTRI principal research engineer. “It
is this flexibility that enables IDAS to be deployed
across various missions and platform types.”

GTRI has worked with the Air Force Research
Laboratory for the past five years in developing
displays to enhance situational awareness. These

user interface designs are used for applications of
the IDAS system.

IDAS incorporates the Virtual Electronic Combat
Training System (VECTS) functioninits operational
flight program. VECTS provides in-flight aircrew
tactics training that simulates training threats,
off-board contact reports, and Blue Force reports
based on the VECTS Mission Data File.

Several training missions can exist in a single trainer
scenariofilelist, each defining a training area and set
of pseudo-threats and reports. VECTS also supports
a mission debriefing capability.

Working with the Boeing Co., GTRI is currently
updating the IDAS software under the G130
Avionics Modernization Program (AMP) to add
capability and update to open-systems standards.



mproving Anthrax Decontamination
with Optimized Phosphors

i




n October 2001, anthrax spores delivered in letters killed five people and infected 17
others. Clearing the Senate office building of the spores cost $27 million, according
to the Government Accountability Office. Cleaning the Brentwood postal facility

outside Washington, D.C., cost $130 million and took 26 months.

——

GTRI researchers, in collaboration with Austin-based Stellar Micro Devices, Inc.
(SMD), have developed prototypes of a rapid, non-disruptive and less expensive
method that could be used to decontaminate future bioterrorism hazards.

Using flat panel modules that produce X-rays and ultraviolet-C (UV-C) light
simultaneously, the researchers can kill anthrax spores in two to three hours without
any lingering effects. The system also has the ability to kill hidden anthrax spores
without causing damage. The current decontamination standard, chlorine dioxide
gas, cannot reach hidden spores and people cannot enter the affected spaces until
the gas is neutralized and vented from the building.

“This is certainly an improvement over previous techniques,” said Brent Wagner,
GTRI principal research scientist and director of its Phosphor Technology Center of
Excellence (PTCOE). “The UV-C attacks spores on surfaces and the X-rays penetrate
through materials to kill spores in cracks and crevices.”

GTRIbecame involved in SMD'’s project, which was funded by the Air Force Research
Laboratory’s Small Business Innovation Research program, because the PTCOE
housed UV-C phosphors created and patented by Sarnoff Corporation in the mid-
1970s.

“We knew Georgia Tech had experts in powder phosphors with regard to flat
panel displays and we approached them to develop new phosphors for our
decontamination purpose,” said Mark Eaton, president and CEO of SMD. '

Wagner and senior research scientist Hisham Menkara optimized a phosphor that \
emits UV-C, which destroys an organism’s DNA. They hope to develop more efficient
UV-C phosphors for sterilizing medical equipment or purifying water. \

“We may be able to use UV-C panels to clean wastewater, which would be better than
the lamps currently used. In the environment where the lamps must operate, they
are very difficult to clean, whereas flat panels could be cleaned with a squeegee,”
added Eaton.

R Researchers are using improved
phosphors in a combination X-ray/
UV-C system to kill anthrax spores.

wwwgtrigatech edi- S
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Building

an Autonomous Vehicle

for Urban Environments

e blue Porsche Cayenne pulls up to a four-
way intersection and stops. It waits for other
traffic to pass, then proceeds through the

intersection. This scene may sound normal enough,
but this is no ordinary Porsche Cayenne—it thinks
for itself and requires no driver.

The autonomous vehicle was designed by
researchersfrom three Georgia Tech units—GTRI, the
College of Computing and College of Engineering
- along with Science Applications International
Corporation (SAIC). Dubbed Sting 1, the vehicle was
entered in the Defense Advanced Research Projects
Agency’s (DARPA) Urban Challenge competition
during fall 2007.

The Urban Challenge is the third in a series of
DARPA-sponsored competitions aimed at fostering
the development of robotic ground vehicle
technology. Safe operation in traffic is essential
to US. military plans to use autonomous ground
vehicles to conduct important missions and keep
American personnel out of harm’s way.

Sting 1 was designed to drive without any human
intervention and obey California traffic laws while
performing maneuvers such as merging into
moving traffic, navigating traffic circles and avoiding
moving obstacles.

“The car needed to detect obstacles in its path and
then plan and execute a different route around the
obstacles,” said Tom Collins, electronics lead for the
project and a GTRI principal research engineer.

Eight computers were networked together through
two high speed networks and programmed to
know the rules of the road. This included knowing
how to stay in a lane, how to overtake another
vehicle, how to make turns in city traffic, how to
maneuver the waiting patterns at an intersection,
how to merge into traffic and how to behave in a
parking lot.

On marked paved roads, a camera kept the carin its
lane by detecting the typical white and yellow lines

that mark a driving lane. If the vision system was

®

unable to find a lane, the car used lasers to follow
the curb. Ten range finders sent out infrared laser
beams that constantly scanned to provide Sting 1
with an accurate measurement of the distance to
obstacles such as curbs and other vehicles.

Sting 1 competed against 34 other teams in the
National Qualifying Event held in October 2007 at
the former George Air Force Base in Victorville, Calif.
Though they did not make it to the final challenge,
GTRI researchers are already thinking about how
the technology could take on other tasks.

“We're also looking forward to using the
technologies in applications such as autonomous
lane striping for the Department of Transportation,”
said Vince Camp, hardware lead and a GTRI senior
research engineer.



Tracking Soldiers during
Testing Exercises

he 21st century battlefield has moved pre-

dominantly from open environments to

cities, towns and villages. Military Opera-
tions on Urban Terrain (MOUT) testing facilities
on bases around the country allow the services
to prepare to fight in these surroundings.

While soldiers test equipment, tactics and proce-
dures for clearing buildings and patrolling urban
streets, videos capture their movement in se-
lected MOUT structures. However, the cameras
are not able to capture every decision made and
action taken during the test.

Ateam led by GTRI senior research engineer Dinal
Andreasen aims to change that. The team is de-
veloping a wideband local positioning system to
track the location of soldiers every second during
an exercise, even when they're inside buildings.

“You can't just hand each soldier a global posi-
tioning system (GPS) device and track his or her
movement,” said Barry Sharp, a GTRI senior re-
search engineer. “GPS loses accuracy and track-
ing ability in buildings, so it's not helpful if you're
monitoring inside structures.”

So Sharp, Andreasen and senior research en-
gineers Mike Baden and Andre Lovas chose to
transmit radio frequency waveforms that de-

AN ==
A local positioning system developed by GTRI tracks soldier locations
during training exercises.

gtrigatech.edu

grade more slowly as they pass through build-
ings. With four transmitters located up to a foot-
ball field length away from the buildings, the
GTRI researchers plan to demonstrate that they
can locate a receiver-carrying soldier to within six
inches.

To track the soldier, each transmitter will send
out very long signals at two wavelengths — 915
megahertz (MHz) and 5.49 gigahertz (GHz). Since
the higher 549 GHz signal can avoid most inter-
ference, including wireless networks, microwaves
and walkie-talkies, it would be optimal to find a
soldier’s position with that signal alone. However,
the Federal Communications Commission (FCC)
limits the power that can be transmitted with the
5.49 GHz signal to 0.1 milliwatts.

“If the receiver searched for the 549 GHz signal,
it would take almost 10 minutes to find its posi-
tion,” noted Baden.

Alternatively, the lower 915 MHz signal can be
transmitted at a much higher power, allowing
for better penetration through walls. The use of
two frequencies is necessary to overcome the
limitations of each. The researchers divide the 915
MHz signal into 128 different segments so they
can quickly find an approximate position of the

receiver.

@

Then they search that approximate location in
the 549 GHz signal to find the receiver’s exact
location, reducing the search time to approxi-
mately five seconds. Once the receiver knows
its distance from four transmitters, trilateration
— similar to triangulation — determines the exact
location.

Beyond tracking soldiers, the GTRI researchers
believe their positioning system could be helpful
in tracking firefighters inside burning buildings.
If four emergency vehicles arriving at a fire had
GPS and a transmitter, the local positioning sys-
tem could automatically configure itself to track
the firefighters inside the building.

“If a firefighter is in distress and not moving, our
system could guide another firefighter to the dis-
tressed firefighter’s location to save him or her,”
explained Sharp.

GTRI researchers are collaborating with James Bux-
ton at the Aberdeen Test Center in Maryland and
local company Research Network, Inc. on this proj-
ect. This research was funded by the Test Resource
Management Center’s Test and Evaluation/Science
and Technology Program through Naval Undersea
Warfare Center contract N66604-06-C2335.




SUSTAININg a Variet
oLfJDefensegSystemsy

USTAIN, a GTRI software suite used by the U.S.

military to support aircraft maintenance by

tracking obsolete parts, has added support
for conventional aircraft-related maintenance and
sustainability tasks.

GTRI scientists have developed new modules
that offer in-depth supply chain management
analysis. SUSTAIN decision aid tools can now keep
managers current on everyday maintenance and
sustainment by addressing such critical issues as
reliability, procurability and serviceable versus
unserviceable equipment.

The new modules expand the program’s
which centers on mission-
that

forecast obsolescence issues on older systems

original  focus,

degradation analyses help managers

and acquire obsolete components.

“By using SUSTAIN, many managers find that
component obsolescence isn't such a major
problem for them - that they can resolve
issues by employing part-substitution and sub-
assembly redesign,” said Powers Garmon, a
GTRI principal research scientist who leads the
SUSTAIN program. “What concerns them most is

being sure they can meet mission requirements,
and that includes monitoring the reliability of
their key assemblies and the necessity of keeping
a certain number of items serviceable.”

SUSTAIN includes decision-aid modules for sup-
portability, mission degradation and technology
insertion. Each module allows managers to look
at maintenance and sustainability from different
perspectives, ranging from high-level overviews
to detailed parts-level information.

GTRI began SUSTAIN by custom developing
software for specific Air Force programs. In a
typical SUSTAIN project, GTRI scientists extract
and analyze maintenance data. Then they transfer
that work to SUSTAIN software, which analyzes
and models the data and allows managers to
track their maintenance situation more clearly.

SUSTAIN's designers have increasingly automated
the software over the years. They have found that
extensive automation can allow a small staff to
support an entire sustainment program, while
limiting the need to use commercial databases
to obtain maintenance-related information.

SUSTAIN can be used for an array of defense

maintenance tasks. For example, it is currently
supporting an extensive GTRI technology-
insertion project involving a large number of

military air traffic control radios. (See page 39)

Garmon believes SUSTAIN can be used effectively
for most defense-related maintenance and
sustainment tasks. Moreover, he adds, SUSTAIN
is cost-effective, typically offering a 20-to-one
return on investment. “SUSTAIN can analyze the
procurability status of essentially any type of
component,” he said.

SUSTAIN  currently includes seven modules:
mission degradation, supportability assessment,
technology insertion, depot repair assessment,
inventory assessment, reliability assessment and
repair and cost assessment.



Fnabling a New Generation of

Munitions

For the Naval Surface Warfare Center, GTRI researchers have developed an improved technique for
fabricating an explosive precursor material based on copper.

iny copper structures with pores at both

the nanometer- and micron-size scales

could play a key role in the next generation
of detonators used to improve the reliability,
reduce the size and lower the cost of certain
military munitions.

Developed by a team of scientists from GTRI
and the
Surface Warfare Center, the highly uniform

Indian Head Division of the Naval

copper structures  will be incorporated into
integrated circuits — then chemically converted
to millimeter-diameter explosives. Because they
can be integrated into standard microelectronics
fabrication processes, the copper materials will
enable micro-electromechanical systems (MEMS)
fuzes for military munitions to be mass-produced

like computer chips.

“An ability to tailor the porosity and structural
integrity of the explosive precursor material is a

combination we've never had before,” said Jason
Nadler, a GTRI research engineer. “We can start with
the Navy's requirements for the material and design
structures able to meet those requirements. We
can have an integrated design tool able to develop
a whole range of explosive precursors on different

size scales.”

Nadler uses a variety of templates, including
microspheres and woven fabrics, to create regular
patterns in copper oxide paste whose viscosity is
controlled by the addition of polymers. He then
thermochemically removes the template and
converts the resulting copper oxide structures to
pure metal, retaining the patterns imparted by the
template. The size of the pores can be controlled
by using different templates and by varying the
processing conditions. So far, he’s made copper
structures with channel sizes as small as a few
microns — with structural components that have
nanoscale pores.

Based on feedback from the Navy scientists, Nadler
can tweak the structures to help optimize the
overall device — known as a fuze — which controls
when and where a munition will explode.

The copper precursor is a significant improvement
over the copper foam material that Indian Head
scientists had previously been evaluating. Produced
with a sintered powder process, the foam was fragile
and non-uniform, meaning Navy scientists couldn’t
precisely predict reliability or how much explosive
would be created in each micro-detonator.

"GTRI has been able to provide us with material that
has well-controlled and well-known characteristics,”
said Michael Beggans, a scientist in the Energetics
Technology Department of the Indian Head
Division. "Having this material allows us to determine
the amount of explosive that can be formed in the
MEMS Fuze. The size of that charge also determines
the size and operation of the other components.”



Improving Reliability of
Radar Warning Recéivers

TRI researchers have patented a discovery

that could significantly increase the
reliability and reduce the cost of equipment

that helps protect U.S. military aircraft from attack.

The patent covers a device called a digital crystal
video receiver, a vital part of the radar warning
receiver system that alerts an aircraft crew to
enemy ground-radar activity. GTRI researchers
Michael Willis and Michael McGuire, working with
Air Force scientist Charlie Clark, have patented
a way to use digital circuitry to perform many
functions formerly allotted to more problematic
analog chips.

Specifically, the researchers have moved a critical
operation — the logarithmic transfer function
- from the analog to digital domain. The
logarithmic transfer function coordinates the
input and output of a radar warning receiver’s
signal processing system.

“Electronic analog technologies have a number of
error sources and limitations when subjected to
the extended temperature range that our military
requires,” said Willis, a GTRI principal research
engineer. “By moving the logarithmic transfer
function into the digital signal processing domain,
we've improved the stability of the circuit.”

Analog circuits, traditionally used to detect real-
world phenomena such as sound or temperature,
hold a multitude of continuous values across any
given range. By contrast, digital circuits process
information in discrete steps governed by the
binary code that computers use.

In radar warning receivers, Willis explained, the
continuous-scale analog implementation has been
difficult to calibrate and maintain. By contrast, the
digital domain needs no calibration and is more
robust. The digital version is also far less expensive
to manufacture.

D

“Moving the logarithmic transfer function from
analog to digital probably reduces production
costs of a radar warning receiver by a factor
of between five and 10" he said. “The cost of
the digital video portion could become nearly
insignificant in comparison to the cost of the
remainder of the system.”

The new digital crystal video receiver is com-
posed of an analog-to-digital converter and pro-
grammable logic component. Together, they're
able to transfer most received analog signals to
the more reliable digital domain.

Commercial applications are also possible for the
technology. The discovery could be applied to
any receiver that requires a logarithmic transfer
function, including many types of radios and other
devices that involve signal receiving and processing
capabilities. GTRI is currently studying how to
implement the new technology, Willis added.

In collaboration with the Air Force, GTRI researchers have patented a digital crystal video receiver to improve operation of radar warning systems.




Improving Missil

with Genetic

TRI researchers are using genetic algo-

rithms to improve the missile warning

systems that alert pilots to approaching
threats.

Senior research engineer Greg Rohling is opti-
mizing the detection software that distinguishes
missiles from background signals. Many constants
in the code are good candidates for optimiza-
tion, according to Rohling, who aims to detect all
threats not identified by existing software — while
not increasing the number of false alarms.

“The code might say ‘if X is greater than three, then
do something. That three is a magic constant,” said
Rohling. “Would changing the constant to 3.1 or 2.5
allow the program to detect more missiles?”

With funding from Warner Robins Air Logistics
Center and Naval Air Systems Command (NAV-
AIR) Tactical Aircraft Protection Systems (PMA-
272), Rohling found hundreds of these constants
in the software.

“Think of each constant as a knob. I can turn the
hundreds of knobs a little bit and every time |
might get a different detection rate,” said Roh-
ling. “But evaluating all of the knob combina-
tions would take years, and we don't have that
kind of time.”

www.gtri.gatech.edu

e \Warning Systems
Algorithms

GTRl s helping improve missile warning systems. An Air Force technician, left, loads a chaff dispenser

while an AC-130H Gunship, above, jettisons flares to distract missiles.

To evaluate the best value for each constant, Roh-
ling uses a computing concept called genetic al-
gorithms to speed up the optimization process.
By mimicking the same processes Mother Nature
uses, such as selection, mating and mutation, ge-
netic algorithms evolve solutions to problems to
find the best one.

He begins with many different sets of knob com-
binations; each set is called an individual. Princi-
pal research scientist Ed Patterson creates missile
data that allows each individual to be tested us-
ing computer simulations.

After a round of simulations, poor performing
combinations of constants are thrown out and
remaining individuals can be selected, mated
or mutated. Individuals that performed well are
selected to move on to the next round. Then,
based on their performance, the remaining in-
dividuals have a certain probability of mating
and a new individual is created by selecting half
of the constants from one individual and half of
the constants from another individual. Mutation
involves tweaking a few knobs in one individual
to create a new individual.

New individuals are tested until the detection
rate no longer improves. The team tested more
than one million different constant combinations

to find the best. “This optimization provides a
quantitative way of measuring the success or fail-
ure of the computer program that detects mis-
siles,” explained Rohling.

Principal research engineer Jeff Hallman and re-
search engineer Garth Girman verified that the
optimized software remained compatible with
the system hardware by testing thousands of re-
corded test range files and synthetic missile shots.

“We found that the optimized program improved
the hardware’s missile detection rate and did not
increase the false alarm rate compared to the cur-
rent software,” said Hallman.

The optimized software will be submitted to Al-
liant Techsystems, which subcontracted GTRI for
the testing part of the project. Later, it will be
tested by the U.S. Navy.

The GTRI researchers working on this project are
among more than 50 teams performing research
and development activities through SENSIAC,
the Military Sensing Information Analysis Center.
SENSIAC is operated by the Georgia Institute of
Technology and provides information and re-
search services to all defense-related elements of
the U.S. government.



Manufacturing

Health and
Human Systems

GTRI develops solutions for
government and industry that
address accessibility and point-
of-care needs. Our ability to

deliver innovative technologies
through interdisciplinary teams of
scientists, engineers and clinicians
provides systems-based, real-world
solutions to complex health-related

problems.
* Accessibility/Assistive Technologies » Health Information Technologies » Workplace Safety/OSHA
*» Medical Device Technologies » (Clinical Performance Systems » Air/Water Quality
*» Dental Technologies » Community Clinic Technologies
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Investigating the Causes of
Attacks

Astnma

TRI researchers have developed a sen-

sor system that continuously monitors

the air around people prone to asthma
attacks. Worn in the pockets of a vest, the new
system could help researchers understand the
causes of asthma attacks.

“We are investigating whether we can go back
after an asthma attack and see what was going
on environmentally when the attack started,”
said Charlene Bayer, a GTRI principal research
scientist. The research was supported by the U.S.
Department of Housing and Urban Development
and initial funding from the GTRI Independent
Research and Development (IRAD) program.

The battery-powered system fits into the pocket

of a vest and contains commercially available
sensors that were integrated into a single system
by Mark Jones, chief executive officer of Keehi
Technologies.

wiww.gtri.gatech.edu
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A new wearable sensor system will help researchers better understand the causes of asthma attacks.

“The device weighs less than one pound
including batteries. It takes a measurement of air
every two minutes, stores the data in on-board
memory and then sleeps to conserve battery
power," noted Jones.

The sensors measure airborne exposure to
formaldehyde, carbon dioxide, ozone, nitrogen
dioxide, temperature, relative humidity and total
volatile organic compounds. In addition, a special
mesh filter collects particles that are counted and
analyzed at the end of the sampling period.

Bayer and GTRI research scientist Robert Hendry
calibrated and tested the sensors in a large
room-sized chamber that simulates real-world
conditions inside

environmental buildings.

Coupled with sensitive mass spectrometers, the
chamber allows changing indoor air chemistry to
be studied in detail.
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Six adult volunteers have tested the vest for
comfort and the effectiveness of the sensor
system under actual use conditions. And that
has already brought benefits for one volunteer,
whose vest detected higher volatile organic
exposures in his home than anywhere else. That
led researchers to discover a pollutant pathway
from the volunteer’'s basement garage into the
living areas that was allowing automobile exhaust
and gasoline fumes to invade the house.

With future funding, Bayer hopes to develop a
smaller and more sensitive sensor system, test the
current vest in population studies of asthmatic
children, and develop software to process the
sensor data as they are collected.
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Detecting, Avian Influenza Virus
More Rapidly

uick identification of avian influenza
infection in poultry is critical to controlling
outbreaks, but current detection methods

can require several days to produce results.

A new biosensor developed at GTRI can detect
avian influenza in just minutes. In addition to being
a rapid test, the biosensor is economical, field-
deployable, sensitive to different viral strains and
requires no labels or reagents.

“We can do real-time monitoring of avian influenza
infections on the farm, in live-bird markets or in
poultry processing facilities,” said Jie Xu, a GTRI
research scientist.

Outbreaks of the disease — primarily spread by
migratory aquatic birds — have plagued the poultry
industry for decades, with millions of dollars in
losses. The only way to stop the spread of the
disease is to destroy all poultry that may have been
exposed to the virus.

Avirulent strain of avian influenza (H5N1) has begun
to threaten not only birds but also humans, with
more than 300 infections and 200 deaths reported

to the World Health Organization since 2003. Of
concern is the threat of a pandemic, such as the
1918 Spanish flu that killed about 40 million people,
health officials say.

“With so many different virus subtypes, our
biosensor’s ability to detect multiple strains of avian
influenza at the same time is critical,” noted Xu.

The work was funded by the US. Department
of Agriculture’s (USDA) Agricultural Research
Service (ARS), the Georgia Research Alliance
and the USDA's Cooperative State Research,
Education and Extension Service program titled
“Prevention and Control of Avian Influenza in the
U.S" It was reported in the journal Analytical and
Bioanalytical Chemistry.

“The technology that Georgia Tech developed
with our help has many advantages over
commercially available tests: improved sensitivity,
rapid testing and the ability to identify different
strains of the influenza virus simultaneously,” said
David Suarez, a collaborator on the project and
research leader of exotic and emerging avian
viral diseases in ARS" Southeast Poultry Research

Laboratory in Athens, Ga. Suarez is providing
antibodies and test samples for GTRI's research.

The biosensor is coated with antibodies specifically
designed to capture a protein located on the
surface of the viral particle. The sensor utilizes
the interference of light waves, a concept called
interferometry, to precisely determine how many
virus particles attach to the sensor’s surface.

Beyond the waveguide sensor, field-testing
the GTRI biosensor requires a sample-delivery
device, a laptop computer for data collection and
a swab taken from a potentially infected bird. The
waveguides can be cleaned and reused dozens
of times, decreasing the per-test cost of the chip
fabrication.

“We are continuing our collaboration and have
provided additional money to Georgia Tech to
move the project along faster,” added Suarez. “Since
this technology is already set up so that you can use
multiple antibodies to detect different influenza
subtypes, we are going to extend the work to
include the H5 subtype.”
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A GTRI-developed biosensor can detect avian
influenza in minutes.
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Aiming for Intuitive
Prosthetic Control

A peripheral nerve interface being developed at Georgia Tech could lead to more intuitive control of

prosthetic limbs.

rosthetists can fashion artificial limbs that
look remarkably like the real thing. Getting

them to perform like the real thing is the goal
of a National Science Foundation-funded project
conducted by GTRI senior research scientist Dinal
Andreasen along with professor Ravi Bellamkonda
and graduate student Isaac Clements, both of
the Wallace H. Coulter Department of Biomedical
Engineering at Georgia Tech and Emory University.

The research team is working on a peripheral
nerve interface to capture the nerve signals
between the brain and a lost limb, according to
Andreasen. Those signals could be used to oper-
ate a prosthesis.

The device consists of a cap placed over the
stump at the time of amputation. Inside the cap
is a scaffold of parallel polymer nanofibers that
acts as a kind of trellis.

www.gtri.gatech.edu

“The idea is to encourage regeneration of the
neurons into the scaffold, which also contains
electrodes that the neurons grow over and come
into contact with,” Andreasen said.

Nerve signals intended for the lost limb are picked
up by the electrodes and sent to the outside of the
cap, where special receivers enable researchers to
monitor signals transmitted from individual nerve
fibers. The nerve impulses can be converted into
multi-channel electrical signals, which would then
be used to control a prosthetic device.

Bellamkonda illustrates with the example of an
artificial hand. “Right now you would control that
artificial hand through certain muscle groups — by
moving your shoulder, for example,” he says. “It is
very crude and has nothing to do with thinking
about using your hand. If | put this cap on the
nerves that used to control your hand and use

those signals, you will be able to operate that hand

in a much more natural and intuitive way."

Since nerves carry both motor and sensory
information, the technique could also lead to
prosthetics that provide sensory input.

‘A major part of the research involves sending
stimulation signals back into the peripheral nerve,”
Andreasen noted. That would allow the user of a
prosthetic hand, for instance, to also experience
the sensation of the fingers moving through the
air or grasping objects. “Working with information
flowing both ways through the peripheral nerves
is an interesting and challenging part of the
project,” he added.
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Improving School Environment

and Performance

esearch underway at GTRI suggests that
environmental improvements to schools
can raise student scores on standardized
“Green schools” programs, already in
operation in several states, are touted mainly
for saving energy, said Charlene Bayer, a GTRI
principal research scientist.

tests.

Yet Bayer's research indicates that bettering
a school's environment also increases health
and comfort, which in turn promotes increased
attendance, student attentiveness and teaching
effectiveness.

“There is a direct correlation between decreased
absenteeismandincreased testscores,” said Bayer,
a specialist in indoor-air health issues. “Everyone
thinks that being green means primarily energy
saving, butin fact green schools can have a major
productivity impact.”

Test scores in environmentally improved schools
can increase as much as 3 to 5 percent, according
to the National Review for Green Schools: Costs,
Benefits, and Implications for Massachusetts.

GTRI's research indicates that asthma is a major
health issue affecting school attendance. At least
10 percent of Georgia children are asthmatic,
with some urban areas topping 25 percent. The
problem can be triggered by environmental
factors, such as:

- Mold, which is a particular problem in
Georgia because of high humidity. Damp
outside air can seep into buildings,
creating unseen mold inside walls;

- Building materials, which can give off
volatile organic compounds (VOCs),
aggravating asthmaand other respiratory
conditions;

- Diesel school bus emissions, which can
cause significant indoor pollution when
the vehicles are allowed to idle near
school buildings.

GTRI reduce these
problems, often at little cost. Among the
recommendations are careful adjustment of
school heating, ventilation and air conditioning
(HVAC) systems to increase outside air exchange,
reducing mold and other pollutants.

recommends ways to

In other cases, new HVAC components, including
sophisticated control units, can increase air
flow and reduce pollutants. School renovation
can eliminate mold hidden in walls, as well as
construction materials that give off VOCs.

And the simple expedient of turning off school
bus engines until students leave can improve

®

school air quality. Other measures to aid existing
schools include increasing non-glaring daylight
in classrooms and improving cleaning practices
to minimize mold, bacteria and dust.

GTRI recently sent every Georgia school system
a publication titled Green Schools for High
Performance, said Ken Johnson, a GTRI senior
research scientist who is working with Bayer on
school-health issues. The publication details 19
health- and energy-related steps that schools
can take at little or no cost.

Georgia Tech researchers inspect the exterior of a school as part of a project to improve health and

comfort levels for students.
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Helping Seniors “Walk and Roll”

i

e

For a Georgia company, GTRI researchers improved a rolling walker and designed this folding cane.

en a Georgia company’s rolling walker
couldnt be sold in Wal-Mart stores
because the box wouldn't fit on the
shelves, the company care to GTRI for help.

A group led by GTRI senior research scientist Brad
Fain solved the problem. The researchers reduced
the volume of the cardboard box by 51 percent,
while still allowing someone with a disability to
remove the walker from the box and use it without
assistance.

“The carton became much smaller than we thought
it could get,” said Phil Willis, president of the durable
medical division for Alpharetta-based Access
Product Marketing (APM). “We were very impressed
with the way GTRI researchers aggressively and
professionally attacked the problem.”

According to Fain, finding a new way of folding the
walker to fitinside a smaller box was an engineering
challenge. GTRI also kept the cost low with the
changes, allowing APM to sell the rolling walker

www.gtri.gatech.edu

at discount chain Wal-Mart. GTRI's assistance was

instrumental in helping APM market its Hugo®
rolling walker to seniors around the country.

When APM took the next step in elderly mobility
devices from rolling walker to cane, it wasn't a
surprise that the company returned to GTRI for
assistance. This time APM asked Fain and his team
to design a sturdy folding cane from scratch.

GTRI
Michelle Berryman of local design company Echo

research technologist Tedd Toler and

Visualization joined Fain to work on the project.
Since many older persons perceive folding canes to
be weak and unsafe, they designed the new cane
with a tip that could bear heavy loads and be highly
resistive to slipping.

“We chose a dome-shaped design with a convex
interior surface so that it deforms to the floor and
maintains more surface area with the floor as more
pressure is put on it,” explained Fain.

The Hugo folding cane was successfully tested with

550 pounds of weight applied, while competitors
broke at around 250 pounds, according to Willis.
The canes are currently sold in Sam’s Club, Wal-Mart
and Costco warehouse stores.

Once the basic structure of the cane shaft was
designed, Fain's team moved its attention to
the handle. Cane users feel a handle is the most
personal part of the cane, according to Willis. For this
reason, the Hugo folding cane was designed with a
removable handle so that each user’s personality
could be on display.

The personalized handle feature came to the
attention of the producers of the FOX television
show House, M.D. The main character, Dr. Gregory
House, used a Hugo folding cane with a customized
handle in more than eight episodes last season.
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Health and
Human System

Energy and
Environment

GTRIis a top research and
development organization for
energy and environmental solutions.
Working with the U.S. Department of
Energy, NASA, the National Science
Foundation, OSHA and industry,

GTRI researchers are developing

new and alternative energy sources,
improving air and water quality,
enhancing energy efficiencies and
nd improving workplace safety.

* Fuel Cells/Alternative Energy * Food Processing/Agricultural Technologies ® Energy and Environmental Modeling
* Green Technologies/Energy Efficiency * Air/Water Quality ® Severe Storm Research
* Workplace Safety/0SHA
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SolarCells

nique three-dimensional solar cells that capture nearly all of the
light that strikes them could boost the efficiency of photovoltaic

(PV) systems while reducing their size, weight and mechanical
complexity.

GTRI researchers have developed the new 3D solar cells, which capture
photons from sunlight using an array of miniature “tower” structures that
resemble high-rise buildingsin a city street grid. The cells could find near-
term applications for powering spacecraft, and by enabling efficiency
improvements in photovoltaic materials, they could also change the way
solar cells are designed for a broad range of applications.

“Our goalis to harvest every last photon that is available to our cells,” said
Jud Ready, a GTRI senior research engineer. "By capturing more of the
light in our 3D structures, we can use much smaller photovoltaic arrays.
On a satellite or other spacecraft, that would mean less weight and less
space taken up with the PV system.”

The 3D design was described in the journal JOM. The research has been
supported by the Air Force Office of Scientific Research, the Air Force
Research Laboratory, NewCyte, Inc, and Intellectual Property Partners, LLC.

The GTRI photovoltaic cells trap light between tower structures that are
about 100 microns tall, 40 microns by 40 microns square, 10 microns apart
- and built from arrays containing millions of vertically aligned carbon
nanotubes. Conventional flat solar cells reflect a significant portion of
the light that strikes them, reducing the amount of energy they absorb.

Because the tower structures can trap and absorb light received from
many different angles, the new cells remain efficient even when the
sun is not directly overhead. That could allow them to be used on
spacecraft without the mechanical aiming systems that maintain a
constant orientation to the sun, reducing weight and complexity — and
improving reliability.

The ability of the 3D cells to absorb virtually all the light that strikes them
could also enable improvements in the efficiency with which the cells
convert the photons they absorb into electrical current.

Fabrication of the cells begins with a silicon wafer, which serves as the
bottom junction. Using photolithography, the wafer is then coated with
a thin layer of iron in a grid pattern. Carbon nanotubes are then grown
atop the pattern.

Oncethe nanotubesarein place, researchers use molecular beam epitaxy
to coat them with cadmium telluride and cadmium sulfide, which serve
as the p-type and n-type photovoltaic layers. Atop that, a thin coating
of indium tin oxide, a clear conducting material, is added to serve as the
cell's top electrode.

wiww.gtri.gatech.edu

Boosting the Efficiency
of

Three-dimensional solar cells that capture nearly all of the light that strikes
them could boost the efficiency of photovoltaic systems.
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Modeling Energy Systems

Interactively

S energy costs continue to rise, organiza-

tions need to be able to evaluate the eco-

nomic and technical feasibility of energy
technologies for both off-grid and grid-connected
power systems.

Researchers in GTRI and the Aerospace Systems
Design Laboratory (ASDL), part of Georgia Tech'’s
School of Aerospace Engineering, have developed
a new modeling and simulation-based energy
systems analysis tool that allows organizations to
evaluate different energy portfolio strategies before
investing.

“Our interactive tool analyzes thousands of energy
options in seconds, while being easy for anyone to
use,” said Tommer Ender, a research engineer with a
joint appointment in GTRI and ASDL.

With funding from GTRI's independent research
and development (IRAD) program, Ender is collabo-
rating with senior research scientist Kevin Caravati
and senior research engineer Comas Haynes to for-
mulate a process for developing tools that support
decision-making.

The modeling platform begins with a hybrid

energy modeling tool, such as HOMER, a com-

puter energy model developed by the National
Renewable Energy Laboratory. The researchers
expanded the tool into an interactive model that
shows the impacts of decisions immediately. The
platform can also predict how an increase in pric-
es will affect the energy system and how long it
will take to produce savings on energy costs, ac-
cording to Jonathan Murphy, a graduate student
working on the model.

The model analyzes both conventional and renew-
able energy technologies, including solar photovol-
taics, wind turbines, hydropower, fuel cells, electric
utility grid and generators operating on diesel,
gasoline, biogas and alternative fuels.

Theresearchers are collaborating with SkyBuilt Pow-
er, a leading renewable energy systems integration
company located in Virginia, to develop concepts
for maximizing the efficiency of SkyBuilt's mobile
power stations. Skybuilt's solar, wind and genera-
tor systems are designed for disaster relief, backup
power and military use.

Instead of submitting a long report to the military,
the model allowed the researchers to demonstrate
how different energy scenarios would operate in six
different cities throughout an entire year.

GTRl researchers, above and right, are using modeling and simulation techniques to develop an

energy system analysis tool.

“GTRI's modeling capabilities help us to more rap-
idly optimize our products, whether it's solar and
wind systems in a suitcase or larger systems in
trailers and freight containers,” said Dave Muchow,
SkyBuilt’s president and CEQ.

With additional IRAD funding, graduate student
Katherine Yakubisin is developing an energy model
for future facility improvements in Yellowstone Na-
tional Park.

"Yellowstone wants to expand the use of renew-
able energy systems and improve energy efficiency
at their facilities,” noted Caravati. “With this model,
Yellowstone can develop scenarios to evaluate en-
ergy costs under a variety of system combinations.”

The new energy systems modeling tool allows en-
ergy decision-makers to test multiple options and
investigate the implications.

“Decisions are frequently made early on in the de-
sign process with very little information, and only
20 years later do people realize the impacts of the
decision,” added Haynes. “If you use our model to
bring physics in earlier in the process, you can vali-
date your design much earlier.”

trigatech.edu




Improving

Fuel Cell Durability
through Failures

GTRl researchers are studying fuel cell durability to guide the development of new materials.

uel cells can be expensive and typically

don't last as long as their internal combus-

tion counterparts. Tom Fuller, director of
GTRI's Center for Innovative Fuel Cell and Battery
Technologies, believes that understanding how
and why fuel cells fail is the key to both reducing
cost and improving durability.

“By understanding the failure mechanisms, we can
guide the development of new materials or system
approaches to mitigate these failures,” said Fuller,
who is also a professor in Georgia Tech's School of
Chemical and Biomolecular Engineering (ChBE).

Since he joined GTRI three years ago, Fuller has
been trying to solve what he deems the top
three fuel cell durability problems: chemical at-
tack of the membrane, carbon corrosion and
platinum instability.

Professor Dennis Hess and research scientist Galit
Levitin, both from ChBE, collaborated with Fuller

to show that the fuel cell membrane, commonly
made of a synthetic polymer, is prone to attack
by free radicals that create holes in the bar-
rier. Knowing this can guide the creation of new
membranes and degradation testing. This work
was funded by GTRI, ChBE and the Lawrence
Berkeley National Laboratory (LBNL).

Another challenge is that a blockage can occur on
the anode side of the fuel cell, causing carbon to
corrode. This can be catastrophic because without
carbon, the platinum catalyst layer collapses.

“We're building physics-based detailed models to
evaluate different fuel cell designs that will reduce
the susceptibility to this type of corrosion,” said
Fuller, who is working on this project with Toyota's
Norimitsu Takeuchi with funding from Toyota.

The third durability issue is that platinum is
soluble in the acidic membrane, given the high
electrical potential and oxidizing environment at

the cathode. When the platinum layer dissolves,
a band of platinum typically forms inside the
membrane.

Fuller and GTRI senior research engineer Gary
Gray have developed a model to predict where
the platinum band would form to help under-
stand why it forms. This work was funded by
Hyundai Motors Corporation.

A recent gift of $200,000 from the Hartley Foun-
dation will allow Fuller to purchase new research
equipment, continue studying the degradation of
fuel cells and learn how to improve and extend the
life cycle and technology of these energy devices.

The LBNL funding came from the Assistant Secre-
tary for Energy Efficiency and Renewable Energy in
the Office of Hydrogen, Fuel Cell and Infrastructure
Technologies of the U.S. Department of Energy un-
der contract number DE-AC02-05CH11231 through
subcontract 6804755.
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Measuring Qptical Turbulence

to Createa Clear Future

GTRI researchers are using lidars to study the optical turbulence that makes ground-based astronomy difficult.

TRl researchers are laying the foundation

for techniques that could do for ground-

based imaging what the Hubble Space
Telescope did for astronomy.

The matter under study is called optical tur-
bulence, the distortion of light caused by its
passage through the atmosphere. Optical tur-
bulence causes stars to twinkle and a desert ho-
rizon to shimmer — and makes accurate, detailed
ground-based observation of distant objects all
but impossible. The phenomenon also inhibits
long-range “free-space” laser applications — that
is, laser light moving through the air rather than
through a medium such as fiber optic cable.

With a laser radar (lidar) developed at GTRI, “We
can point that system in any direction in the sky
and measure the strength of the turbulence ef-
fect,” said Gary Gimmestad, the Glen Robinson
Chair in Electro-Optics and senior faculty leader
in remote sensing technology. “That has never
been accomplished before.”

The three-year Department of Defense project
represents a crucial step toward controlling the
effects of optical turbulence. But first, “it must
be measured and characterized and monitored,”
Gimmestad noted.

The eventual development of algorithms or other
techniques to compensate for optical turbulence
could provide Earth-based telescopes with
Hubble-like clarity and dramatically improve the
quality of long-distance imaging, particularly for
satellite imaging and surveillance.

Mitigating optical turbulence could also set the
stage for a range of free-space laser applications.
One example cited by Gimmestad involves
laser-beam data links or “free-space optical
communication.” A commercial version already
exists, but atmospheric effects limit its range.

‘At some point when you get enough optical
turbulence, the whole thing becomes totally

inoperative,” he said. “So again, characterizing the
level of turbulence out there becomes an issue.”

Another potential benefit of the work involves
use of ground-based lasers to recharge satellite
batteries by aiming the light at a recharging
panel on an orbiting satellite.

“The big problem is that turbulence is worse by
the ground, right where your transmitter is, and
it tends to spread the laser beam and make it
wander all over the place,” Gimmestad explained.
Compensating for that “spread” either at the
transmission point, the receiving point or both,
could not only have an enormous impact on
satellites, but also open the door to a number of
new laser-operated tasks.

gtrigatech.edu



Preparing Students for Safety in

the Workplace

s part of an effort to increase job safety
training and awareness among younger
Americans, GTRI scientists have joined
with the US. Occupational Safety and Health
(OSHA)
introduce health and safety training to Georgia high

Administration and other groups to

schools.

The aim is to ensure that young workers grasp
job-safety basics before they ever reach the
workplace. The effort stems from a 2006
agreement between OSHA, GTRI, Georgia schools
and other groups to make safety and health
training more available to the state’s students.

“Today, it's an effort for many people in the
workforce to remember safety basics - for
example, to put their safety glasses on when
working with chemicals,” said Michelle Dunham,

a GTRI research scientist. “We want to make it
automatic foryoung people joining the workforce
to take those kinds of precautions — the same way
they always put on a seatbelt in a car because
that's what they've grown up doing.”

Students attend a 10-hour course that is team-
taught by OSHA and Georgia Tech instructors,
as well as industry representatives. The modular
course covers general safety and health
information, as well as instruction pertaining to
students’ areas of work specialization.

“There are lots of different modules, and
depending on the school, they'll vary,” Dunham
said. “We've started out teaching students going
into the construction trades, but the course could
be helpful to students in other study areas, such

as automotive and medical services.”

A GTRI scientist conducts OSHA workplace-safety classes at a metro-Atlanta high school.

Those graduating from the course receive the
OSHA 10-hour card, which can give them an
advantage with employers wanting to comply
with OSHA regulations.

The course is rigorous, Dunham notes, and
missing even a single class means a student will
not receive the card. “We decided that this was
an adult learning process,” she said. “Students
had to learn that this was like being on a job.”

Dunham, an industrial hygienist, explains that
the Georgia Tech Safety and Health Program
also works directly with industry. Georgia Tech
staff members perform on-campus training
and consultation at the OSHA Training Institute
Education Center, and also at job sites throughout
Georgia and the Southeast.
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Measuring the Impact

of Boutique F

hen Atlanta began fueling its vehicles

with reduced-sulfur, low-volatility gas-

olinein 1999, the Environmental Protec-
tion Division of the Georgia Department of Natu-
ral Resources (DNR) needed to evaluate whether
the new gasoline formulation reduced emissions
as promised. Fortunately, since 1993 the Georgia
DNR had been supporting a program in which
Georgia Tech researchers monitored Atlanta area
vehicle emissions to evaluate the state’s vehicle
inspections and maintenance program.

“It would have been difficult, if not impossible, to
have analyzed the effect of the new fuel on vehi-
cle emissions if data hadn't been collected before
the new fuel was required,” said Michael Rodgers,
a GTRI principal research scientist.

The composition of Atlanta’s gasoline, considered
a boutique fuel, is unique compared to the rest of
the country. Its reduced sulfur content helps au-
tomobile catalytic converters operate more effi-
ciently and its lower vapor pressure requirement
reduces emissions of volatile organic compounds
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(VOCs) that contribute to ground-level ozone. At-
lanta must reduce ozone production because
the area has been designated as an ozone non-
attainment area under the federal Clean Air Act.

To examine whether Atlanta's boutique fuel
decreased emissions, Rodgers’ research team
—which included senior research scientist Mikhail
Fogelson and research scientists Olga Kemenova
and Alex Samoylov — compared emissions data
from areas across the state. The emissions of
passing vehicles were measured remotely so that
motorists were minimally aware of the equip-
ment and did not alter their natural driving be-
havior. Rodgers’ team measured hydrocarbons,
carbon monoxide and nitrogen oxides in each
vehicle’s exhaust.

For the first three years, the fuel program ran
from March until October in 25 counties sur-
rounding Atlanta. After the first year, the results
showed an improvement in vehicle emissions of
approximately 9 percent in the counties that sold
the new fuel.
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Researchers collect emissions data from passing vehicles to assess the impact of boutique fuels.

“We found that the reduction in emissions as a
result of repairing vehicles to pass vehicle inspec-
tion is comparable to the reduction we get from
newer vehicles that are operating on cleaner fu-
els,” explained Rodgers, who'is also director of the
Air Quality Laboratory in Georgia Tech’s School of
Civil and Environmental Engineering.

With this information, the Georgia DNR success-
fully petitioned the U.S. Environmental Protec-
tion Agency to allow Georgia to sell the cleaner
fuel year-round in 45 counties surrounding met-
ropolitan Atlanta.

“We were very fortunate to have a long-term
record of Atlanta fleet emissions from the Geor-
gia Tech remote sensing data, which provide a
unique perspective on vehicle emissions that is
not available elsewhere in the country and en-
sure that our programs meet the needs of Geor-
gia residents,” said Tim Smith, former manager of
the motor fuels program and current manager
of the vehicle inspection and maintenance pro-
gram for the Georgia DNR.

girigatech.edu



Movin
to the

t's not quite “plug-and-play” technology,
but Oculus is designed to come pretty
close.

Oculus is the name for an airborne test platform
under development by GTRI researchers in col-
laboration with West Virginia University. The
project is sponsored by the U.S. Department of
Defense.

“It's used for airborne testing of sensors and high-
speed communications links,” said Bill Robinson,
a GTRI senior research scientist. The platform can
also accommodate testing and evaluation of mis-
sion computers.

The base system consists of two palletized mod-
ules. One is the operator’s station and includes

an Airborne Test Platform
ext Phase

the mission computer, power supplies for pay-
load, command and control modules for pay-
load, and data collection equipment. The other
pallet is a mounting platform for the devices to
be tested.

Recent improvements to Oculus include re-
movable modular electronics enclosures and
a removable modular sensor pod, the addition
of electromagnetic interference shielding and
larger electrical work areas.

Besides its favorable performance-to-cost ratio,
another benefit of Oculus is its ease of use, Rob-
inson says. “It's a roll-on, roll-off platform with no
modifications necessary to the aircraft,” he ex-
plained, meaning that both pallets are designed
to load onto G130E or G-130H models just as

Researchers assess the operation of the Oculus test platform from a C-130.

cargo would be loaded. The process takes fewer
than 45 minutes, and testing can begin within
three minutes after takeoff.

Safety-of-flight testing with an Oculus prototype
was completed in the spring of 2007. The next
tasks are to conduct an operational utilization
evaluation and obtain flight certification approv-
al for an integrated payload.

According to Robinson, future Oculus enhance-
ments might include standardized sensor inter-
faces, a larger operator’s station, satellite commu-
nications and GPS antenna installed in Oculus’
upper hatches, a tracking microwave or optical
high-bandwidth data link and new designs to ac-
commodate Oculus in other G130 models as well
as in other types of aircraft.
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Manufacturing
Technologies

GTRI'is widely known for
innovation in manufacturing
technologies — particularly in the
food processing industry. From
helping manufacturers design
and build better products to
streamlining logistics, enhancing
efficiency and solving tough
engineering challenges with high-
tech automation, GTRI is a hub for

and manufacturing innovation.
ystems
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Advancing Disinfection Technology
in Food Processing

Georgia Tech researchers have developed an improved disinfection system for the food and beverage industry.

nvestigators are field testing an advanced

disinfection technology developed at Georgia

Tech that uses ultraviolet (UV) light as an
alternative to thermal pasteurization.

GTRI'is working with two industrial collaborators
to evaluate the effectiveness of this patented UV
disinfection method in the food and beverage
industry. The collaborators are Air Products and
Chemicals, Inc,, a leading supplier of industrial
gases and process technology for various
industrial segments, which is based in Allentown,
Pa. and Atlanta-based Southern Company, one of
the nation’s largest generators of electric power.

Eliminating organisms such as bacteria during the
production of liquid products, which is required
under U.S. Food & Drug Administration (FDA)
rules, can be problematic for the food processing
industry. The traditional thermal approach, which
dates back to the 19™ century, has a number of
drawbacks.

“The
technology — heating and pasteurizing — affects

industry’s current liquid disinfection

taste, appearance and nutritive value,” said John
Pierson, a GTRI principal research engineer.

wiww.gtri.gatech.edu

“We believe the Georgia Tech UV disinfection
system can alleviate or significantly reduce these
problems.”
Developed in collaboration with principal
investigator Larry Forney, an associate professor
in the Georgia Tech School of Chemical and
Biomolecular Engineering, the Georgia Tech
UV disinfection process kills bacteria, mold and
viruses. Of the three types of ultraviolet light,
two types — UV-B and UV-C - can destroy germs,
viruses and other pathogens.

Standard
lamp technology can be used for this kind of

low- and medium-pressure UV
disinfection, but such light effectively penetrates
opaque liquids for only fractions of an inch as
light transmittance decreases. The Georgia Tech
approach provides better disinfection than
similar current UV technologies because its novel
mixing technique ensures a more uniform UV
exposure, while also using less electrical energy.

The Georgia Tech process, which will require
eventual FDA approval, uses a phenomenon
called a Taylor vortex to move liquids through
UV-lighted regions. At the heart of the system are

two nested clear cylinders — a stationary outer
cylinder containing UV lamps and a rotating inner
cylinder. Fluids swirl through the gap between
the cylinders in a way that allows UV light to strike
every particle of the liquid more evenly.

The device was originally used to disinfect rinse
water used for food processing tasks. Georgia
Tech researchers have modified the system so
that even an opaque fluid such as juice or brine
can flow in such a way that it receives full UV
disinfection.

“As a next step in the development of the
technology, the team is planning a pilot-scale field
test to confirm the capability of the technology
in an industrial setting,” Pierson said. “By bringing
companies that need a technology together
with the university that has the technology, we
expect to get this important process out into the
marketplace faster”

The project began six years ago with funding
from Georgia’s Traditional Industries Program for
Food Processing. (FoodPAC). Since then, it has
received support from the Southern Company
and Air Products.
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Developing a “Washable” Robot for

Poultry Processing

ven a hard-working robot needs a good

bath at the end of the day. That was the

issue facing GTRI researchers as they
delved into one of the big challenges in food-
processing automation.

Robots have begun to be deployed in many areas
of food production, but their use for handling
fresh meat has been hampered because such
machines would also have to withstand cleaning
with high-pressure water spray and corrosive
sanitizing chemicals.

At GTRI's Food Processing Technology Division,
research engineer Jonathan Holmes led a project
to develop a robot that packs fresh meat into
trays, but with a design and construction that
withstands the harsh conditions created by
routine washing in a way that is more consistent
with the rest of the machines.

Georgia Tech researchers have teamed with
CAMotion, Inc. of Atlanta and are working in
collaboration with Cargill Meat Solutions of
Newnan, Ga.

The robot's job is to grasp raw meat products from
a conveyor and place them onto foam packaging
trays. The task requires considerable dexterity to
pick up the products without causing damage,
place them within the boundaries of the trays in
an aesthetically pleasing manner, and provide one
more visual inspection. And it has to be done fast
- one per second.

But that was the easy part, relatively speaking.

“We're used to building automated machines, so
the automation side was something we're accus-
tomed to,” Holmes explained. “The wash-down
side of it was brand new for us — it's new for most
people — and that was very challenging. We had to

)

go through a lot of component testing initially just
to find components we could use.”

The current prototype uses special protective coat-
ings and plating on its metal parts, shaft seals on its
motors and other moving parts, and special water-
tight bearings that are little affected by the wash-
down process.

The tray-filling stage of the poultry processing line
may require up to a half-dozen human workers and
often results in a bottleneck to the process. The
hope is that automation of this type would result
in increased throughput and lower costs for the
industry. In addition, the wash-down technologies
devised in this project could find their way into
other areas untouched by automation because of
cleaning requirements.

This project was funded in part by Georgia's
Traditional Industries Program for Food Processing.
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A GTRI researcher studies operation of components in a new “washable” robot designed for use in poultry processing.

www.gtri.gatech.edu



Taking Aim at Worker Injuries

"

New technology for tracking the movement of poultry processing workers could help reduce the potential for injury.

ew technology is positioning an old injury-
prevention program at the cutting edge of
the poultry industry.

Nearly 10 years ago, GTRI collaborated with
Georgia Tech's School of Applied Physiology
to create an Ergonomic Work Assessment
System (EWAS) to track the positioning and arm
movements of workers as they deboned poultry.
The idea was to identify and then avoid the
factors leading to repetitive stress injuries.

The improved EWAS, developed in cooperation
with the poultry industry, provides a more
accurate and detailed assessment by taking
advantage of technology that wasn't available in
the "90s — namely position-tracking technology
typically used to create computer animation.

“It measures arm position in three dimensions,”
said GTRI research engineer Jonathan Holmes.

tri.gatech.edu

“You strap the system onto your arm and move
your arm around, and you can watch it moving
on a screen beside you."

The system measures forearm and wrist orienta-
tion as well as upper arm and shoulder activity.
Separate modules provide a global reference for
the position sensors. Muscle response is moni-
tored through electromyography, a procedure
for determining the level of electrical activity in
muscles. Grip force on the knife is calculated by a
technique developed by Liberty Mutual Research
Institute for Safety, which is teaming up with the
Georgia Tech design team for that part of the sys-
tem development.

The aggregate data of shoulder and arm position,
muscle response and grip force of a worker
cutting poultry are transmitted wirelessly to a
computer for analysis. EWAS will be used in field
studies to assess the dynamics of muscle group

interactions in job rotation schemes designed to
reduce repetitive motion disorders such as carpal
tunnel syndrome.

“By monitoring these forces and positions, you
can put numbers to physical motions and get
a better idea of what is good and what is risky,”
said Holmes. “You can hopefully determine if
someone is using certain muscles too often, or if
they are bending their wrists too far. This opens
the door for studies that can eventually help us
determine which risk factors are more likely to
lead to injuries.”

The group is also investigating the development
of a second system to monitor the back. They
ultimately hope to pursue studies that can
help reduce back injuries resulting from back
instability conditions.
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Improving the Lifetimes of OLEDs

rganic light emitting diodes (OLEDs) are promising for the
next generation of displays and solid state lighting because
they use less power and can be more efficiently manufac-
tured than current technology. However, the intrusion of moisture
into the displays can damage or destroy an OLED’s organic material.

L “OLEDs have better color and flexibility and the capability of larger
displays, but companies still need an inexpensive encapsulation
method that can be used to mass produce organic electronics that
don't allow moisture in,” said Wusheng Tong, a GTRI senior research
scientist.

Tong and his collaborators - senior research scientist Hisham

Menkara and principal research scientist Brent Wagner - have
developed an improved OLED sealing process to reduce moisture
intrusion and improve device lifetime.

Manufacturers now seal displays in an inert atmosphere or in a vacu-
um environment. They glue a glass lid on top of the display substrate
with a powder inside the display to absorb moisture that diffuses
through the glue. These seals are expensive and labor-intensive to
assemble.

With funding from GTRI’s independent research and development
program, the researchers have replaced the glass enclosure with a
thin-film barrier formed by a less expensive conventional deposition




method. “We chose a passivation coating process that could be per-
formed at room temperature so that the organic material remained
intact,” said Tong.

The researchers selected advanced ion assisted deposition, which
utilizes reactive ions to deposit a high-density, pinhole-free thin
silicon oxynitride (SiON) film on the OLED surface. “Ideally, the film
should be as thin as possible, but if it's too thin, a pinhole or other
defect could appear and cause a problem,” explained Tong. “We
found that a film of 50-200 nanometer thickness was perfect.”

During testing, the SiON-encapsulated OLEDs showed no sign of
degradation after seven months in an open-air environment, while

A new technique developed by GTRI
researchers for encapsulating OLEDs

improves device lifetimes.

»

the OLEDs without the coating degraded completely in less than
two weeks under the same conditions.

When Tong conducted accelerating aging tests in an environmental
chamber that maintained a temperature of 50 degrees Celsius and
50 percent relative humidity, the OLEDs encapsulated with SiON
films showed little degradation for at least two weeks. The OLEDs
without encapsulation, however, decomposed immediately.

“We've demonstrated that this deposition process improves the
lifetime of the OLEDs by blocking the intrusion of moisture, so now
we're hoping to work with industry partners to develop a mass pro-
duction process for our encapsulation technique,” added Tong.

-
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simulation, GTRI's world-class
scientists and engineers help
customers find practical and effective
solutions to tough information
technology problems. These
solutions improve productivity,
performance and reliability — while
accelerating delivery, lowering costs

and and reducing risks.
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Maintaining Air Traffic Radios

with Redesigned Modules

TRI engineers are helping keep air traffic control radios on the

job until newer designs can replace them. The radios — known

as AN/GRT-21 and AN/GRT-22 transmitters and AN/GRR-23 and
AN/GRR-24 receivers — first went into service in 1968, and about 7,500 are
still on the job.

“Many parts now unavailable were originally manufactured by hand, and
would be very expensive to reproduce today because of the manual labor
involved,” said Russell S. McCrory, a GTRI senior research engineer. “Even
more challenging are semiconductor components, such as transistors
and diodes, that are no longer manufactured.”

Eventually, all Department of Defense radios are due to be replaced by a
reprogrammable software-based technology known as the Joint Tactical
Radio System (JTRS). Under current timetables, however, the GRT/GRR
ground radios will wait for replacement until 2020-2025.

In 1999, engineering responsibility for the radios was moved to the Warner
Robins Air Logistics Center in Georgia. Currently, GTRI has a contract to
redesign five major assemblies within the GRT/GRR. A $750,000 award
is funding the first redesign -- the system'’s 10-watt dual-band power
amplifier unit.

Instead of trying to reproduce the original technology, GTRI engineers
are designing replacement units that use only modern off-the-shelf parts.
The aim is to provide a readily available replacement module that is plug-
compatible with the original unit and does exactly the same job.

GTRI's approach enables the military to ask for competitive bids from
numerous manufacturers ratherthan relying on a sole source. “This should
result in major savings for the Air Force, versus trying to remanufacture
the original components,” McCrory said.

If GTRI redesigns all five GRT/GRR units listed in the current contract,
overall funding is expected to total $5.4 million. In addition to the dual-
band power amplifier, the contract covers redesign of an IF amplifier, a
mixer-multiplier, a power supply unit and a synthesizer.

In many cases, McCrory said, his team'’s redesigns may allow radios to not
only keep working but also to operate more effectively. For example, a
redesigned synthesizer unit could dramatically reduce the complexity of
tuning GRT/GRR radios, which currently are retuned through laborious
settings changes. In addition, the new dual-band power amplifier is
expected to replace three older models, easing parts inventory tasks.

One of GTRI's top goals is to make it cheaper for the Air Force to simply
plug in a new module than to repair an old one. The difference could
save not only money and man-hours, but also bring broken units back
online faster.

GTRlresearchers are-using-modern off-the-shelf components to replace

obsolete parts in vital military air traffic control radios.
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GTRI has opened the Secure Collaborative Visualization Environment (SCoVE) on its Atlanta campus.

rom homeland security to power and energy

to industrial automation, researchers at GTRI

are addressing some of the nation’s most
pressing problems. Their solutions often involve
complex designs with highly integrated systems
— which can be difficult to present to stakeholders
due to the enormous amounts of data inherent in
these designs.

In June 2007, GTRI opened the Secure Collaborative
Visualization Environment (SCoVE) - a unique
environmentwhere systems engineers,analystsand
decision-makers can discuss sensitive projects and
view all the information associated with solutions in
a highly comprehensible way.

The SCoVE features a 7x24-foot, high-resolution
display wall and seats up to 30 individuals. Its state-
of-the-art computer network and audio-visual
system supports:

« Almost unlimited video feeds

+ Remote video inputs and cameras

- DVD, VHS, satellite and CATV

- TCP/IP and UDP encoded video feeds

What's more, the SCoVE features secure real-time
connectivity, which will link the Georgia Tech
campus with GTRI field offices and government
facilities across the country.

“The Secure CoVE enables GTRI to develop robust
system solutions for government customers at an
unprecedented rate,” said Allan Williams, a GTRI
senior research engineer. “Instead of going from lab
tolab, customers and researchers now can assemble
in one room and access all of GTRI's tools.”

The SCoVE was modeled after CoVE, launched
in 2004 at Georgia Tech's Aerospace Systems
Design Lab (ASDL). Both environments signal
a dramatic change in design reviews. Instead
of crowding around a single computer or
using static PowerPoint presentations where a
limited amount of information can be displayed,
decision-makers can view Georgia Tech system
solutions in their entirety.

CoVE and SCoVE manipulate data on the spot so
decision-makers can ask what-if questions and

ironment
and Prototypingd

see — in real time — how altering parameters will
affect various aspects of a design. The end result:
a dynamic environment where participants can
interact with data to make faster, better decisions
about systems designs.

In the SCoVE, researchers can apply techniques
developed by ASDL and other Georgia Tech
departments along with GTRI's extensive portfolio
of network-centric and visualization tools. In
addition to providing collaborative visualization for
systems design, modeling and optimization, SCOVE
can also be configured to provide a command-and-
control center environment.

“This allows us to provide real-world testing of
solutions before they're delivered to customers,”
explained Williams. For example, GTRI's FalconView
(@ mapping system for flight-planning software) and
GTVC (which allows law enforcement, emergency
services and other agencies to collaborate online
and respond to events) are available at the SCoVE.

trigatech.edu




Crafting a Robust Interoperable

Network

orking with the Georgia Emergency Management Agency (GEMA) -

Homeland Security, GTRI engineers are helping develop a statewide

system that will connect existing radio communications systems
in each Georgia county — along with selected state agencies and the city of
Atlanta - to an Internet-Protocol (IP)-based network.

When the network is complete, Georgia public safety personnel will be able
to contact colleagues in other counties almost instantly using their own native
radio systems. The network will link the radios of different counties regardless of
their technology, which could be VHF, UHF, 800 megahertz, iDEN or others.

Sponsored by the U.S. Department of Homeland Security, through the Law
Enforcement Terrorism Prevention Program (LETPP), the Statewide Gateway
Interoperability Project will also reach into the neighboring states of Alabama,
Florida, South Carolina and Tennessee.

As part of a team that includes GEMA, the Georgia State Patrol, Motorola, the
Georgia Technology Authority, AT&T and SpaceNet, GTRI engineers have been
supplying technical project management, organizational design and testing
services to the venture since it began in 2005.

"By the time we finish Phase Four in mid-2009, our GTRI team will have met
and worked with nearly all of Georgia's 159 counties in one way or another,”
said Douglas Cobb, a GTRI principal research engineer who leads the Georgia
Tech team.

While communication between neighboring locales is usually the most vital,
Cobb explains, a major emergency could demand extensive conferencing
among field and headquarters personnel in various counties. For example,
police and fire/rescue personnel along an interstate hurricane-evacuation
route should be able to talk to their counterparts to check conditions, set up
detours or call in aid.

The Georgia-based system doesn't upgrade existing public safety
communications. Rather, it's an add-on that connects existing radio
equipment to an adaptable P backbone statewide. Using Microsoft
Windows-based custom software, county and municipal dispatchers will
employ a familiar interface to seamlessly connect wide-ranging wired and
wireless users whenever needed.

GTRIis serving as the technical systems integrator for the Gateway Interoper-
ability Project. GTRI's job includes major responsibilities in site, network and
satellite communication design; simulation and testing; facilitating meetings
and information exchange, and extensive system trouble-shooting.

The federal government is paying most of the system'’s installation cost. The
state is currently paying for the recurring connectivity and maintenance costs
for the network, and the completed system will be managed by the Georgia
State Patrol.

GTRl researchers are helping develop a network connecting all Georgia
public-safetyradio systems via a wired Internet-protocol backbone.

4



Tracking the Location and Availability
of Emergency Resources

acking the location and availability of

resources such as hospitals, transportation

equipment and water during an emergency
situation can be life-saving. A collaborative mapping
tool developed by GTRI is helping emergency
management officials better coordinate event and
incident planning — and real-time response.

GTRI has teamed with Atlanta-based company

mapping
capabilities for a resource database the firm

Emergency Visions to provide

developed to identify, activate, track and
coordinate response assets. The tools were
selected by the Florida Division of Emergency
Management in June 2007 as part of a solution
that combines these comprehensive technology
tools with the training and management
expertise of a team led by the International City/
County Management Association (ICMA).

“A lot of mapping systems are pretty complex to
operate. Our system was deliberately designed to

be easy to use for people who are not mapping
experts,” said Kirk Pennywitt, a GTRI senior
research engineer.

The Geographic Tool for Visualization and
Collaboration (GTVC) can track chemical or
smoke plumes and help management personnel
plan evacuation routes for emergencies such
as hurricanes, fires or flooding. To do this, the
system tracks resources including the locations
of hospitals, fire stations, schools, nursing homes,
sand bags, dump trucks, water, personnel and
supplies in an affected region. The map can also
indicate the status of those assets, such as the
number of beds available in a specific hospital.

Emergency planners can immediately get a
snapshot of what is going on without relying
solely on traditional voice communications.
The symbols displayed on the map are the
Department of Homeland Security's official
emergency management icons.

GTRI's mapping tool, GTVC, can identify, track and coordinate emergency response assets.

During an event, electronic feeds can alert users
to new incidents and display the location of the
events live on the map. Also, GTVC records every
user's actions so that those in command can
review them after the event to improve planning
for future events.

The combined mapping and database system
provides Florida with a robust networked
emergency management system that it plans to

implement in all 67 of the state’s counties.

The Georgia Emergency Management Agency
has been using the system since 2005 to track
forest fires and hurricanes. Hillsborough County,
Fla. and Dakota County, Minn. have also licensed
the emergency management software for their
incident preparedness plans.

“We've also had interest from more than 100
other cities, counties and local agencies,” added

Pennywitt.

tri.gatech.edu
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youngsters find new ways of looking at

been helping Atlanta-area

their world.

Summer Extravaganza, a science-oriented day
camp, brought budding scientists and engineers
from DeKalb County schools to the Georgia Tech
campus for an intensive daily round of activities
during the summer of 2007. The program,
administered by GTRI research staff, enabled 72
fourth- and fifth-grade youngsters and 17 teachers
to focus full-time on the STEM disciplines -- science,
technology, engineering and mathematics.

“Kids should continue to have learning experiences
in the summer, and that's also a prime time for
professional development for teachers,” said Claudia
Huff, a GTRI principal research associate.

The campers spent six hours daily at Georgia
Tech, tackling subjects that included unmanned
aerial vehicles, solar power, podcasting, fuel cells,

gtrigatech.edu

Youn

Minds
Ology

environmental studies, digital photography and
“claymation.”

Divided into groups of 18 with four teachers and
two assistants, students attended demonstrations
by Georgia Tech professors and graduate students,
and also toured facilities that included GTRI's
recording facility, a fish hatchery, and Georgia Tech'’s
Interactive Media Technology Center.

Funded by the DeKalb County School System,
the program sought out capable boys and girls
of varying backgrounds rather than focusing on
youngsters deemed particularly gifted in science.

As important as the science education, Huff
believes, was the experience of being on a college
campus. “This program is as much about inspiring
and building students’ confidence as it is about
direct learning,” she said. “It says to them, "You
belong here - study hard and you can come to

rn

Georgia Tech.

Campersand teachers spent two weeks on campus,
with a third pre-camp week just for teachers.

The daily lunch hour at Georgia Tech was also
something of an education for campers. Tech’s
Student Center Food Court, with its many types of
domestic and international cuisine, was a different
experience for the youngsters than the average
school cafeteria.

This was the sixth summer that Georgia Tech
and GTRI have hosted DeKalb K-12 students and
teachers at education programs focused on science
and engineering.
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» GTRI AROUND THE WORLD

The Georgia Tech Research Institute (GTRI) is headquartered on the Georgia Tech campus in Midtown Atlanta. The toughest engineering
problems of our customers are solved in seven dynamic research laboratories found on and off the main campus, in 12 field offices located
around the nation and in our newest location in Athlone, Ireland.

GTRI Headquarters
Centennial Research Building
400 10th Street, N.W.
Atlanta, GA 30332-0801
404.407.7280
comminfo@gtri.gatech.edu

Cobb County Research Facility
7220 Richardson Road
Smyrna, GA 30080
770.528.7000

Albuquerque Field Office
Albuquerque, NM
Joseph S. Accetta, Manager
505.246.0058
joe.accetta@gtri.gatech.edu

Washington, D.C. Field Office
Arlington, VA
Bob Beasley, Manager
703.528.0883
bob.beasley@gtri.gatech.edu

Dayton Field Office
Fairborn, OH
David G. Erickson, Manager
937.427.0125
dave.erickson@gtri.gatech.edu

Eglin Field Office
Shalimar, FL
A. Neil Christianson, Manager
850.609.0955
neil.christianson@gtri.gatech.edu

Huntsville Research Laboratory
and Field Office
Huntsville, AL
Barry Bullard, Lab Director
256.876.1301
barry.bullard@gtri.gatech.edu
Chuck Nickey, Field Office Manager
256.716.2142
chuck.nickey@gtri.gatech.edu

Jacksonville Field Office
Jacksonville, FL
Lee Simonetta, Manager
904.226.4832
lee.simonetta@gtri.gatech.edu

Orlando Field Office
Orlando, FL
Steve Gordon, Manager
407482.1423
steven.gordon@gtri.gatech.edu

Panama City Field Office
Panama City, FL
Andrew Dykes, Manager
850.890.2020
andrew.dykes@gtri.gatech.edu

Quantico Field Office
Quantico, VA
Ron Smith, Manager
703.630.2400
ron.smith@gtri.gatech.edu

San Diego Field Office
San Diego, CA
Dayne Gardner, Manager
760.728.1702
dayne.gardner@gtri.gatech.edu

Tucson Field Office
Tucson, AZ
Ken Pullen, Manager
520.295.6903
ken.pullen@gtri.gatech.edu

Warner Robins Field Office
Warner Robins, GA
Lee Evans, Manager
478.953.5004
lee.evans@gtri.gatech.edu

Georgia Tech Ireland
Athlone, Co Westmeath

(See page 48 for details and contact information)




» GTRI INTERDISCIPLINARY RESEARCH CENTERS

The Military Sensing
Information Analysis Center
(SENSIAC)

www.sensiac.gatech.edu

SENSIAC is an information analysis center
(IAC) serving the U.S. Department of Defense.
[treplacesIRIA, a center that focused primarily
on infrared technologies. SENSIAC has broad
mission and scope, providing information
on all sensing-based technologies related to
defense activities, including infrared, laser, ra-
dar, acoustic, electro-optical, aroma, chemi-
cal and other sensors. In addition to being a
clearinghouse for information, SENSIAC con-
ducts research projects and educational pro-
grams. The Center draws upon experts across
the Georgia Tech campus, as well as seven
other universities that serve as SENSIAC team
members.

Center for Innovative Fuel Cell
and Battery Technologies
www.fcbt.gatech.edu

The Center for Innovative Fuel Cell and Bat-
tery Technologies takes a multi-disciplinary
approach to fuel cell and battery research. It
serves as a catalyst for development of revolu-
tionary advances through world-class research
integrated across disciplines and ranging from
fundamental discovery to application-specific
prototypes.

Commercial Product Realization Office

www.gtri.gatech.edu/cpro

The Commercial Product Realization Office (CPRO) assists compa-
nies across both technical and business domains in getting new
technology products to market. CPRO also connects research cus-
tomers to a broad array of services including advice on technology
selection, product design, prototyping, production preparation,
product data documentation, and testing assistance.

Environmental Health and
Occupational Safety Center
http:/maven.gtri.gatech.edu/esoh/about.html
The Environmental Health and Occupational
Safety Center oversees programs in compli-
ance, environmental emergency response
and occupational safety and health issues. It
bridges the communications gap between
constantly updated government regulations
and Georgia business, industry, community
organizations, and individuals.

Test & Evaluation Research
and Education Center
www.terec.gatech.edu

The Test & Evaluation Research and Educa-
tion Center (TEREC) serves as a focal point for
solving the problems of the test and evalua-
tion community. Leveraging the Georgia Tech
academic environment and decades of T&E
experience, TEREC is defining the future of test
and evaluation by advancing knowledge, edu-
cation and training.

Dental Technology Center
www.dentec.gatech.edu

The Dental Technology Center — DenTeC@
Georgia Tech — is a multi-disciplinary re-
search center focused on advancing dental
and craniofacial science and technology. By in-
tegrating engineering knowledge and dental
science, DenTeC is introducing new products
and technologies for dentistry and craniofacial
medicine via research, testing and education.

Logistics and Maintenance
Applied Research Center
landmarc.gtri.gatech.edu

The Logistics and Maintenance Applied Re-
search Center (LandMARC) provides commer-
cial and government organizations the means
to enhance performance of their existing
systems and processes, while reducing total
operating costs. LandMARC develops perfor-
mance-centered systems that deliver quality
information to decision makers in all parts of
the supply chain.

Severe Storms Research Center
www.gtri.gatech.edu/seal/radar/facil_ssrc.html
The Severe Storms Research Center (SSRQC) is a
focal point for severe storm research in Geor-
gia. The Center also serves the state by pro-
viding quick response information to weather
and emergency agencies.

Center for International
Development and
Cooperation
www.gtri.gatech.edu/seal/cidc.html

The Center for International Development and
Cooperation (CIDC) develops low-cost radar
and phased-array concepts through joint in-
ternational research activities. CIDC also pro-
vides an international forum for technical in-
terchange and seeks dual-use applications for
foreign radar technologies.

Office of Policy Analysis and Research

www.opar.gtri.gatech.edu

The Office of Policy Analysis and Research (OPAR) integrates public
policy considerations into GTRI's technical research and facilitates
GTRI's input into the science and technology policy debate. Spe-
cifically, OPAR supports the Georgia General Assembly with policy
analysis and subject matter expertise in science and technology is-
sues such as nanotechnology for economic development, health

information technology, and stem cell research.

\
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®» RESEARCH LABORATORIES OF GTRI

Aerospace, Transportation and Advanced Systems Laboratory (ATAS)

James M. McMichael lll, Ph.D., Director

7220 Richardson Road

Smyrna, GA 30080

404.407.7827

james.mcmichael@gtri.gatech.edu
ATAS develops advanced systems concepts and performs research
on technologies related to aerospace, transportation, power and
energy, threat systems, food processing and system sustainability.
Research areasinclude aerodynamics, flow control, aero-acoustics,

aero-elasticity, flight dynamics, smart projectiles, unmanned
aerial vehicles, structural analysis, rotorcraft, fuel cell and battery
technologies, bio-fuels, and complex energy and power system modeling. To enhance the productivity
of Georgia's agribusiness and the competitiveness of Georgia's food processing industry, ATAS conducts
significant research on food quality and safety, along with research aimed at minimizing environmental
impacts by applying computer vision, robotics, plant ergonomics, biosensors and wearable computer
technologies.

The lab conducts air quality and transportation research related to monitoring and reducing the
environmental impact of vehicular emissions. It also conducts modeling and simulation of complex
dynamic systems. A current example is an integrated model capturing interactions between air, rail,
highway and maritime shipping modalities. ATAS researchers conduct applied research and development
of radar-related technologies in support of national defense preparedness that spans the spectrum from
mechanical and electronic system design and fabrication to full-scale system integration, including
embedded computing and control. ATAS has a national reputation for its expertise in threat systems,
advanced transmitter technology, and weapon systems interpretation.

Electronic Systems Laboratory (ELSYS)

Terry Tibbitts, Director

400 10th Street, N.W.

Atlanta, GA 30332-0840

4044077121

terry.tibbitts@gtri.gatech.edu
ELSYS focuses on systems engineering solutions in the areas
of electronic defense and human systems integration. Current
projects include research in modeling, simulation and analysis;
countermeasures technique development; sensors performance

analysis; systems integration; flight test support; missile warning;
tactics development and evaluation; mission data development;
technology insertion; command and control; network-centric warfare; data links; and C4ISR.

ELSYS researchers are nationally recognized for their contributions to national defense in countermeasures
technique development, employing an end-to-end approach to countermeasures development. ELSYS
also provides operational embedded software and has designed hardware modifications for several
production systems that are fielded on military aircraft worldwide.

ELSYS human systems research includes support to key U.S. government agencies in the areas of aircraft
and ship crew station design, traffic management and first responder actions. These researchers also
run the Georgia consultation program and provide training as an OSHA Training Institute Education

Center for the U.S. Department of Labor. ELSYS performs commercial product evaluations to determine
their accessibility to the widest user community. ELSYS sensor performance analysis includes intercept
receiver analysis, advanced radar concepts analysis, electronic countermeasures analysis, specialized
instrumentation and real-time simulation. Over the past decade, ELSYS has supported flight tests covering
all aspects of airborne testing.

Electro-Optical Systems Laboratory (EOSL)

Gisele Bennett, Ph.D., Director

925 Dalney Street

Atlanta, GA 30332-0834

404.407.6155

gisele.bennett@gtri.gatech.edu
The Electro-Optical Systems Laboratory (EOSL) conducts
research in broad areas in electro-optical Systems including
remote sensing, modeling and analysis, integrated sensing
systems, optical device technology, LIDAR system design and

measurement, microelectronics, nanotechnology, solid state
lighting, performance support systems, sensor data collection and
analysis. Technology areas of pre-eminence include LIDAR systems development; multispectral imaging;
EO countermeasures technology and analysis; wide band-gap semiconductors; and advanced packaging
for transmit/receive modules used in active phased array radars. The lab performs applied research in
the growth and application of carbon nanotubes, multi-functional materials, RFID and optical tagging,
and chem-bio sensors. It also operates the Medical Device Test Center, which examines the interactions
between medical devices and security and logistical systems.

EOSL has specially configured research centers: Sensors and Sensing Systems Information and Analysis
Center (SENSIAC), serving the military sensorcommunity as arepository ofinformation; LandMARCResearch
Center, formed to provide solutions for mobile, wireless and performance-based tasks; Environmental
Radiation Center performing radiation monitoring; Environmental Health and Occupational Safety Center
(EOSH), providing compliance oversight for environmental emergency response, and occupational safety
and health issues; Phosphor Technology Center of Excellence; and the Center for Optimization of Simulated
Multiple Objective Systems (COSMOS).

Huntsville Research Laboratory (HRL)

Barry Bullard, Ph.D., Director

P.0.Box 9162

Huntsville, AL 35812

256.876.1301

barry.bullard@gtri.gatech.edu
Located in Huntsville, Alabama, HRL conducts world-class applied
research for several government agencies located at the U.S. Army
Redstone Arsenal and the local Huntsville area, including the U.S.
Army Aviation and Missile Research Development and Engineering

Center, US. Army Program Executive Office Missile and Space,
U.S. Army Program Executive Office Aviation, U.S. Army Aviation
and Missile Command and the Department of Defense Missile Defense Agency. The laboratory’s multi-
disciplinary systems and software research skills include battlefield command and control modeling,
simulation and analysis, analysis and modeling of complete air and missile defense systems and software



development and engineering of rotary-wing aviation mission planning systems. The lab also conducts
applied research in testing and evaluation of air and missile defense and aviation systems including
hardware-in-the-loop, live field testing and system-of-systems interoperability. Other significant research
areas include war gaming and large-scale force-on-force simulations, missile guidance and control, and
safety critical tactical software development.

Information Technology and Telecommunications Laboratory (ITTL)

Randolph M. Case, Director

250 14th Street, N.W.

Atlanta, GA 30318

404.407.8965

randolph.case@gtri.gatech.edu
ITTL conducts a broad range of research in areas of computer
science and information technology and communications and
networking, and develops commercial products from university
research. [TTL conducts research that solves complex problems

involving information processing, storage, representation and
exchange; Internet and database technologies and applications;
information security and assurance; privacy, knowledge management, data visualization, mapping/
geographical information, distributed simulation and enterprise information systems. Researchers work
in broadband telecommunications, wireless access systems, network security, multimedia information
systems, tactical communications, communications surveillance and disruption, information warfare and
assurance, communications networks and network management, technology assessment, application
integration and software radio systems.

In commercial product realization, multi-disciplinary research teams drawn from across GIRI and Georgia
Tech apply product research and development toward product commercialization. Other researchers
provide policy monitoring and assessment to facilitate responsiveness to changes in the technological
research environment. ITTL also provides (4l capabilities and functional requirements analysis to various
service components across the Department of Defense in northern and eastern Virginia.

Sensors and Electromagnetic Applications Laboratory (SEAL)

William Melvin, Ph.D., Director

7220 Richardson Road

Smyrna, GA 30080

404.407.8274

bill. melvin@gtri.gatech.edu
SEAL researchers investigate and develop RF sensor systems,
with particular emphasis on radar systems, electromagnetic
environmental effects, radar system performance modeling
and simulations, signal and array processing, and antenna

technology. Radar programs focus on the development, analysis
and performance evaluation of radar systems; reflectivity and
propagation measurement characterization; electronic attack and protection techniques; avionics integration;
target identification; tracking and sensor fusion; vulnerability analysis; signal processing techniques; space-
time adaptive processing; ground and airborne moving target indication; synthetic aperture radar; and system
sustainment tool development. Antenna-related research programs characterize antenna properties, develop
phased-array antenna concepts, and develop various kinds of reflector-type and lens antennas.

In the field of electromagnetic environmental effects, SEAL researchers analyze, measure and control
the electromagnetic interactions among elements of an electronic system and between the system
and its environment. Additional research areas include sensor development for ballistic missile defense,
physical security, meteorology, space-based surveillance and detection, transportation applications,
and engineering data analysis and modeling for sustainment of complex electronic systems. SEAL also
provides customer-tailored short courses in electronic defense.

Signature Technology Laboratory (STL)

John G. Meadors, Ph.D., Director

400 10th Street, N.W.

Atlanta, GA 30318-5712

404.894.2539

john.meadors@gtri.gatech.edu
STUs main focus is the development of technologies for the
management and control of multi-spectral signatures of
objects under observation by sophisticated sensor systems.
STL conducts research and development over a broad range

of topics, including electromagnetic materials and structures,
electromagnetic apertures and scattering, optical and infrared
physics and phenomenology, secure information systems, signal processing and geo-location of
emitters, passive ranging, advanced waveforms for electronic attack and protection, terahertz sources,
magnetic erasure of high-density data storage media and the integration of quantum information
systems. The laboratory maintains world-class numerical modeling and measurement capabilities
to cover EM phenomena from quasi-static to UV wavelengths. Extensive facilities are devoted to
optical measurements specializing in laser and white-light scatterometry, electromagnetic materials
characterization, radar cross-section measurements, antenna characterization and computational
electromagnetics. These are applied to the design, fabrication and testing of thin, broadband antennas
with tailored performance and controlled impedance surfaces for managementand control of signature
characteristics from the systems level to components. Numerical modeling has recently been extended
to nano- and micro-magnetics phenomena. The lab’s secure information systems work is nationally
recognized for the design, development and deployment of enterprise information systems requiring
state-of-the-art database, platform and Internet security.
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Athlone, Ireland, is home to GTRI's first applied research facility outside the United States.

n the year since opening its doors in

December 2006, Georgia Tech Ireland (GTI) -

GTRI's first applied research facility outside the
United States — has made significant strides and
is months ahead of schedule. Already, GTI has
begun developing research test beds and has
initiated work in each of its four strategic research
markets: Internet protocol television (IPTV), radio
frequency identification (RFID), health care
technologies and sustainable energy.

Enda Connolly, division manager for IDA Ireland,
the Irish Government's economic development
agency, says the organization has been very
pleased with GTI's progress.

“From a strategic perspective, the main reason
we engaged with Georgia Tech and GTRI was
recognition that we needed to increase our
competency level in applied research,” he
said. “We are creating a cluster of collaborative
research in Ireland and Georgia Tech is one of the
key players in this regard.”

Overseeing GTI's efforts is Krishan Ahuja, Regents
Professorin the School of Aerospace Engineering,
whowasappointeddirectorand general manager
of GTI in September 2007. In that role, he is
working with Irish corporations and universities,
the Georgia Tech research community and U.S.
companies to provide businesses on both sides
of the Atlantic with industry-focused research
and development that bridges the gap between

academic discovery and commercial success.

Constituted as an lrish non-profit company, GTI
operates as a partner and collaborator with Irish
universities, research centres and companies with
reach-backinto the research capabilities of Georgia
Tech. Research and development at GTl is funded
primarily by industry and IDA Ireland. However,
contributions from interested donors have been
critical in jump-starting early stage research and
funding student research experiences and will
play an important role in the future.

“GeorgiaTechisvery well-respected here because
oftheintellectual brainpowerwe canaccessacross
the pond in Atlanta,” said Ahuja, who previously
led the Aerospace and Acoustics Technologies
Division of GTRI's Aerospace, Transportation and
Advanced Systems Laboratory. “The goal is to
make Georgia Tech Ireland a huge success.”

GTl's offices are located in a 115-acre industrial
park in the city of Athlone on the Shannon River
in the heart of Ireland. The location is a strategic
one: Athlone is centrally located to Galway, the
Irish center of biomedicine; Cork, the center of the
pharmaceutical industry; and Dublin, the center
for information communication technology.

Over the past year, GTI has worked to develop a
national test bed for IPTV, a fully interactive digital
television service offered to subscribers via an
Internet-based broadband connection, which

will be built upon the new fiber being installed
between all of Ireland’s research universities,
colleges, technical institutes, hospitals and non-
profits. When completed, it will be the largest
IPTV test bed in the world.

According to Steve Cross, director of GTRI and ex-
ecutive director of GTl, a test bed will simultane-
ously be developed in Georgia that can be used
in future digital media efforts with assistance
from the Digital Media Research Program in
Georgia Tech's School of Literature, Communica-
tion and Culture. Cisco, through Scientific Atlanta,
will be donating the equipment.

The second area of research being examined at
GTI deals with RFID and wireless technologies.
The focus here is logistics and supply chains,
automated manufacturing techniques and
authentication and identification technologies.
RFID and wireless technologies can be used to
track factory parts in assembly plants, ensuring
that correct parts are used in the right sequence
and assembled as efficiently as possible.

“GTlis building a unique test bed that will have
the full capabilities of fundamental device and
sensors testing, benchmarking of commercial
products as well as the ability to conduct scale
testing in live test environments. The fact that the
solutions development and associated testing is
done with a factory-wide scale model in mind
distinguishes this test facility from all other

www.gtri.gatech.edu



academic facilities,” said Joe Dalton, GTl research
leader in RFID and wireless technologies. “A
fundamental key differentiator for the Ireland
test bed is the provision of co-location facilities
for commercial vendors involved in the wireless
technologies area to work with GTI to develop
solutions on behalf of either their own product
portfolio or on behalf of a client company. The
goal is to get the optimum solution to market as
quickly as possible for the customer.”

There are also many health care applications
around wireless technologies that are being in-
vestigated at GTI, relating mainly to workflow
optimization, error reduction and inventory
management. Since Ireland is already home to
manufacturing sites for a number of large drug
companies, some of this research targets pill-
tracking accuracy, ensuring authenticity, quality
and dosage.

“There are a lot of worries about counterfeit drugs,
so there is a real need for this kind of research.
We'd like to have some kind of authentification
built into every drug — maybe even down to the
tablet level — so we know there’s quality behind
it and that it was manufactured where they say it
was,” noted Cross. “We're already creating a test
bed that, like the IPTV test bed, is going to be the
authoritative place in the world to test out these
technologies.”

GTlI's third research area — health care technologies
—is focusing on medical devices for preventive and
predictive medicine, and on medical device manu-
facturing. The team in Ireland is leveraging work be-
ing done in Atlanta, both through medical device
companies at the Advanced Technology Develop-
ment Center, Georgia Tech’s nationally-recognized
science and technology incubator, as well as col-
laborations between Georgia Tech biomedical en-
gineering professors and their Irish colleagues.

The final area of research deals with sustainable en-
ergy alternatives, an area of importance to both the
United States and Ireland. It includes research in ef-
ficient wind turbines, ocean wave energy, biofuels,
fuel cells and innovative solar cells. Cross said GTI
will primarily be investigating systems approaches
to integrating alternate forms of energy.

“After our first year of operation, we have initiated
work in each of these areas. These involve some
Georgia-based companies that decided to team
with usin Ireland,” Cross said. “We're also going to

be working with some Irish-based companies to
provide them with an opportunity to locate part
of their operations in Georgia or to have access to
Georgia Tech resources back in Atlanta.”

One such company is IntelliOne Technologies,
the premier traffic information company that
measures roadway speed by instantly analyzing
mobile phone network usage. In October 2007, the
company announced aresearch and development
project with GTI to create an IPTV interface for
the company’s personal traffic guidance system.
IntelliOne Europe is now based in Athlone.

"Georgia Tech Ireland welcomes IntelliOne Eu-
rope as a partner in our digital media research
initiative,” Ahuja said. “We believe live and inter-
active traffic information delivered to consumers
through IPTV is most compelling and we look
forward to collaborating with IntelliOne as we
deploy our national test bed.”

According to Cross, collaborations of this sort are
essential to GTI's future. While he expects the five-
person staff in Athlone to grow to 50 researchers
backed by more than 1,000 multi-disciplinary re-
searchers at Georgia Tech, he says the number of
jobs created will not define GTI's success.

“One of our success metrics is not how many
people we employ, buthow manyjobsare created
in these research markets. | call it the amplifier
effect. We're creating markets and opportunities
for other companies to be successful,” Cross said.
“l am often asked by legislators why we are taking
Georgia Tech to Ireland. It's not about taking
Georgia Techtolreland, it's about bringing Ireland
to Georgia Tech and, by extension, Georgia.”

GTI will not just involve industrial exchanges, but
also academic ones. Two Irish universities have
signed memorandums of understanding with
GTlfor collaborative research and an exchange of
facultyand students.Inaddition, Ahujahasagreed
to serve on the governing board of the Athlone
Institute of Technology to enhance collaboration
with Irish universities and understand more fully
how they operate.

“In five years, we expect a cumulative investment
of €25 million and 50 researchers employed in
Athlone collaborating with corporations,” said
Connolly. “We are looking forward to working
with Georgia Tech during the months and years
ahead.”
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®» GTRI BY THE NUMBERS

Fiscal Year 2007

Total Research Volume $1 30,522,291
Total Research Labor $53,1 62,906
Independent Research and Development Investment $3/49],302
Square Footage Occupied in GTRI Facilities 470/587

Workers Trained by Graduates of GTRI's OSHA Training Institute 30407

Number of GTRI Employees 1,161
New Research Programs Awarded in FYO7 364
Percentage of Georgia Tech Faculty Working at GTRI 25%
GTRI Research Labs 7

GTRI Customers

Air Force — 19%

Army - 17%

Navy — 11%

DoD Other — 13%

Federal Other — 5%
Industry/Federal Subcontract — 21%

State and Local Governments — 10%

Private — 4%




GTRI'and Georgia Tech:
a Great Complement, a Greater Synergy

hen customers work with GTRI, they are getting much more

than the world-class expertise and experience of a leading

research institution. They are also opening the door to the vast
intellectual resources of one of America’s leading research universities,
the Georgia Institute of Technology (Georgia Tech). GTRI and Georgia
Tech are complementary world-class institutions that collaborate to solve
the innovation equation on behalf of clients. This combination provides
unmatched expertise, capabilities, and know-how in solving some of the
toughest problems facing government and industry.

Georgia Tech has the largest voluntary cooperative education program
of any university in the nation. GTRI is the largest employer of Georgia
Tech students, hiring more than 200 each year.

GTRI operates a number of multi-disciplinary research centers
that facilitate research collaboration with Georgia Tech’s academic
colleges (see page 45).

Nearly 40 GTRI researchers hold joint appointments with Georgia Tech'’s
academic colleges.

GTRI researchers hold top-level leadership positions on the Georgia
Tech Faculty Council.

GTRI teaches more than half of the courses offered by Georgia Tech’s
Distance Learning and Professional Education (DLPE).

A GTRl researcher serves as the national security liaison for the Strategic
Partners Office in Georgia Tech’s Enterprise Innovation Institute.
Georgia Tech is consistently the only technological university ranked in
U.S. News & World Report’s listing of America’s top 10 public universities.
In addition, the magazine ranked Georgia Tech's College of Engineering
in the nation’s top five.

For producing African-American engineering graduates, Diverse
Issues in Higher Education ranks Georgia Tech first among U.S.
universities at the bachelor’s level, second at the master’s level, and
first at the doctoral level.

Georgia Tech is home to or partner in 19 federal centers of excellence,

up from six in 1997. They range from photonics to the engineering of
living tissues.

Georgia Tech is second in the nation in engineering research
expenditures, both overall and in federal funding.

The number of patents awarded to Georgia Tech researchers increased
193 percent during the past 10 years, and today Tech ranks among the
top 10 universities in the nation. A total of 365 invention disclosures
were filed in 2006, up more than 200 percent over the past decade.
Georgia Tech launched 75 new companies during the past decade. In
2006 alone, 10 startup companies were launched and another 18 were
in formation.

Global analysis of university biotechnology commercialization by
the Milken Institute ranked Georgia Tech fourth in the number of
biotechnology startup companies and eighth in patents awarded.

Young and Fearless: The Next
Generation of Scientists and Engineers

TRI is the largest employer of bright Georgia Tech graduate

and undergraduate students who work alongside world-class

researchers, making unique contributions to real projects for real
customers.

In fact, many of our highly skilled researchers began their careers as student
employees. Eachyear,as many as a quarter of GTRI's new full-time researchers
emerge from the ranks of student researchers working throughout our
organization. These are fearless young researchers who see no limits, only
possibilities.

vgtri.gatech.edu

GTRI also has relationships with other prominent universities, providing
opportunities for their students to work with Georgia Tech experts to gain
practical engineering experience.

Graduate Research Assistants and Graduate Students. . . .. 33
(in GT's Cooperative Education (Co-Op) program)
Undergraduate Co-Op Students. ........................ 106
Student Assistants/Interns. ................. .. 91
e 17 | P 230
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Supporting Breakthrough Research and

Student

s GTRI prepares to celebrate 75 years of solving tough problems, employees and

customers from around the world have shared stories of people who were not

afraid to push the limits of accepted science and persevere on difficult problems
when others might have given up. Creativity, innovation and hard work are mentioned
time and time again. GTRI is committed to capturing the success of the past, nurturing
the next generation of talent and encouraging breakthrough ideas. That's why we must
ensure that brilliant minds have the intellectual freedom and financial backing to explore
promising technologies, prove their viability, and change the world.

Establishing an Alumni Lab

GTRI alumni (retired and former employees) and customers have shown significant
interest in providing opportunities to mentor and support young researchers and in
serving as catalysts in transforming great ideas into real-world results. In response, GTRI
is creating an alumni laboratory to foster intergenerational learning and collaboration.
Additional plans call for creating opportunities for promising young researchers to
spend extended time on-site with industry and government partners learning firsthand
the problems they are teaming to solve.

Enabling the Next Breakthrough

GTRI researchers have no shortage of new and creative ideas that could become
revolutionary as long as there is funding in place to support their early-stage research.
There is great internal demand for seed funding to explore dual-use technologies.
GTRI experts who are intimately familiar with specific technologies used for defense
applications often see possibilities for using the same technologies to solve problems
for industry, simplify everyday life and make the world a better place. From making it
easier to open jars, to developing wireless captioning devices for the hearing impaired,
to reducing water consumption in the food processing industry, our researchers see
opportunities to transfer technology and make a difference.

Empowering the Next Generation of
Scientists and Engineers

Students are the future. GTRI is already the largest employer of Georgia Tech students,
involving more than 200 of these hard-working young people in research projects each
year. To expand student research opportunities, GTRI plans to create applied research
internships in our field locations around the nation and in our first international research
institute in Athlone, Ireland. (See pages 48-49) GTRI's stakeholders have shown
significant interest in real-world applied research experiences for students — a concept
wholeheartedly supported by GTRI. Students bring energy, different perspectives and

a fearlessness that helps to make us successful.

Philanthropy will help GTRI approach the future aggressively and successfully. For
information about how to make a gift to support the alumni lab, seed funding for great
ideas, or to support students, please contact:

Betsy Plattenburg

Director of Development and Corporate Relations
betsy.plattenburg@gtri.gatech.edu

404.407.7889

Opportunities

Dr. H. Allen Ecker, Executive Vice President, Scientific Atlanta, a
Cisco Company:

“As aformer GTRIresearcher (Engineering Experiment Station from
1966-1976), | experienced firsthand the challenges of transform-
ing ideas into workable solutions. | have many fond memories of
my time at EES. | currently serve on the external advisory board
of GTR], so | stay abreast of current research capabilities and their
potentialimpact. The developing research in IPTV at Georgia Tech
Ireland is an area of special interest to me and thus | was pleased
to make a personal gift to support IPTV research. | would like to
urge others with current and past affiliations to GTRI who see the
value of groundbreaking research and remember how hard it can
be to get new ideas off the ground to consider giving back to sup-
port the next generation of students and young researchers.”

Loraine Williams, community volunteer:

‘I made a gift to support students in Ireland
because | realize that not all students have
the ability to finance work or study abroad
and [ feel strongly that Ireland provides a
unique learning laboratory. Ireland is without
question the most dramatic economic
development success story in the world".



® LEARN FROM THE WORLD’S BEST

GTRI Professional Education

n 2007, approximately 5,100 students took one or more of the 100

GTRI-related professional education courses in areas that included

defense technology, dental technology, and occupational safety and
health. The courses are offered through Georgia Tech’s Department of
Distance Learning and Professional Education (DLPE), and can also be
taught at customer locations and GTRI field offices.

GTRI'smodeling and simulation certificate, whose courses are taught
by GTRI scientists and resident instructors, is geared toward engi-
neers, scientists and technicians who have been out in the work-
force for several years. The new certificate joins seven other defense
technology-related certificates offered by GTRI and DLPE: systems
engineering, test and evaluation, antenna engineering, electronic
warfare technology, radar signal processing and techniques, radar
systems and infrared and electro-optical technology.

Since 1995, GTRI's Test & Evaluation Research and Education Center
(TEREC) has offered academic courses in test and evaluation, includ-
ing courses in software testing, electronic warfare, directed infrared
countermeasures and safety for explosives, among others.

Another area of defense technology professional education in
which GTRI offers a certificate is systems engineering. The certificate
program will soon be augmented by a graduate level certificate and
a professional master's degree program in systems engineering.

The remaining five GTRI defense technology certificates are sensor-
related: antennas, electronic warfare, radar systems and infrared and
electro-optical technology. All are in high demand.

In addition to course offerings in defense technology, GTRI offers
continuing education courses in dental technology and occupa-
tional safety and health standards. Such academic offerings are an
outgrowth of the kind of work being done at GTRI.

Through DenTeC - Georgia Tech’s Dental Technology Center — doc-
tors, clinicians, technicians and industry researchers are introduced
to innovative dental technologies that will increase efficiency and
proficiency, minimize discomfort for patients, reduce the amount of
time required for procedures and lower overall health costs. Courses
and workshops are available in management areas such as finan-
cials and insurance, marketing, scheduling and administration, and
clinical areas such as ceramic restorations and restorative dentistry.
In 2008, a certificate in dental practice management will be avail-
able to professionals via the Internet.

Manufacturers in Georgia and the Southeast are also able to tap into
GTRI's expertise via the Occupational Safety and Health Program.
In addition to offering a certificate, GTRI offers a free, confidential,
on-site consultation service for small companies in Georgia as well
as safety and health courses in more than 20 topics throughout
the Southeast. Additional resources such as Web-based training,
slide presentations, Spanish language training materials and video
guides are also available through the program.

For more information about GTRI's professional education program

visit www.gtri.gatech.edu

Georgia
Tech

Rilesearrchh
Instituite




» THE PEOPLE OF GTRI

Hire the Best, Train the Best,

TRI's scientists and engineers are among
the best problem-solvers in the business.
Our team-based approach to supporting
customers allows our approximately 1,200
dedicated employees the flexibility to be creative
and truly innovative. During the 2007 fiscal year,

Name: Margie Brown

Title: Research Associate

Starting position: Marketing Coordinator

Years with GTRI: 18

What motivates you:
QOur sponsors constantly keep us on our toes and keep
our skills on the cutting-edge. We don't take anything for
granted.

Name: Josh Davis
Title: Research Scientist |
Associate Branch Head
Starting position: Co-op Student
Years with GTRI: 10
What motivates you:
We thrive on solving hard problems — we're focused on
challenges.

Name: Kevin Massey
Title: Senior Research Engineer
Starting position: Student Assistant
Years with GTRI: 17
What motivates you:
My hope is that the work that I'm doing now will help save
the lives of soldiers and help keep us safe from the bad

quys.

Name: Jerry Lett

Title: Senior Research Associate

Starting position: Research Associate |l

Years with GTRI: 23

What motivates you:
It's great knowing that | can provide a service that is
needed and appreciated and realizing that | contribute toa
mission that makes the world better.

Title Equivalencies:

171 new engineers and scientists joined GTRI's
corps of problem solvers.

We provide a challenging work environment,
impressive benefits and great opportunities to
build and advance careers.

Keep the Best

It's no wonder GTRI has built a stellar team that
pairs the vast technical experience of veteran
researchers with the best and brightest young
minds of today. All of them take pride in the fact
they are helping make the world a better place.

Name: Jie Xu

Title: Research Scientist Il

Starting position: Tech Temp

Years with GTRI: 6

What motivates you:
My ultimate goal is to use my knowledge to help society.
Developing new technologies to solve problems in real life
gives me motivation each day.

Name: Lee (Sheiner) Montana
Title: Research Engineer |
Associate Branch Head
Starting Position: Co-op Student
Years with GTRI: 7
What makes GTRI special:
[ believe that the work we do is important, which gives me
asense of purpose that even my children notice.

Name: Bryan Smith

Title: Research Scientist |

Starting Position: Research Scientist |

Years with GTRI: 4

What makes GTRI special:
GIRI helps me expand my knowledge and grow my
expertise, which benefits every customer | work with.

Name: Jeff Kemp

Title: Senior Research Scientist

Starting Position: Co-op Student

Years with GTRI: 18

What makes GTRI special:
We have the chance to be involved with interesting projects from
awide variety of sources on a regular basis. This gives us the abil-
ity to do things that few other organizations have a chance to do.




Name: Jay Sexton

Title: Research Engineer ||

Starting Position: Research Engineer |

Years with GTRI: 8

What motivates you:
I'm motivated to do quality work every day on projects
that make a difference and have a real impact on people’s
lives.

Name: David Roberts
Title: Senior Research Scientist
Starting Position: Graduate Research Assistant
Years with GTRI: 23
What motivates you:
My work is a creative act, and if I'm going to create
something, | want it to be the best | can possibly deliver.

Name: Dennis Brown

Title: Machine Shop Manager

Starting Position: Mechanical Tech |

Years with GTRI: 29

What makes GTRI special:
We solve problems to help people and our environment. |
would like to think that GTRI helps make the world a little
bit better.

Name: Craig Wyvill

Title: Principal Research Engineer

Starting Position: Research Engineer ||

Years with GTRI: 29

What makes GTRI special:
We have the unique ability to span the systems develop-
ment cycle, from basic innovations to applied research to
prototyping to field testing, all of which lets us truly innovate.

Name: Paul Hawley

Title: Administrative Manager Il

Starting Position: Chemical Tech |

Years with GTRI: 30

What motivates you:
I truly enjoy supporting GTRI's researchers and feel good
about helping them make a difference for our customers
and for society.

Name: Tim Strike
Title: Chief Engineer (ELSYS)
Starting Position: Research Technologist |
Years with GTRI: 29
What makes GTRI special:
Alot of our projects help protect people: defense projects
to warn and train soldiers, medical projects for diagnostic
and computer integration for patient care, and accessibility projects for the disabled.

Name: David Schmieder
Title: Principal Research Scientist
Starting Position: Senior Research Scientist
Years with GTRI: 29
What motivates you:
I'learn new things every day in subjects that fascinate me.
[ take great pride in GTRI's reputation.

Name: Martha Farley

Title: Market Support Manager

Starting Position: Clerk Typist

Years with GTRI: 35

What motivates you:
The work our people do makes a real difference and
I've always tried to do whatever | could to help our
scientists and engineers be successful.

Name: Barry Sharp
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vides the time and resources for researchers to study new areas and broaden their knowledge.
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Title: GTRI Fellow

Starting Position: Student Assistant

Years with GTRI: 32

What motivates you:
At GTRI, we experience the excitement that comes from
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GTRI Fellows Council

e GTRI Fellows Council assesses future technological directions and
makes recommendations for GTRI's research program. Composed of
the organization’s most senior and distinguished research faculty, the

council also evaluates proposals for funding through GTRI's independent

research and development program. Members are nominated by their GTRI
colleagues and elected by current fellows and laboratory directors. The
council is also an internal advisory board for GTRI's senior leadership on
research-related issues.

Gary Gimmestad FY08-10 Ron Bohlander FY07 - 09, Chair = Larry Corey FY06 - 08
Electro-Optical Systems Information Technology & Telecommunications Sensors & Electromagnetic Applications

Neil Lareau FY08 - 10 Betty Whitaker FYO07 - 09 Dennis Folds FY06 - 08
Electronic Systems Information Technology & Telecommunications Electronic Systems

Lora Weiss FY08-10 Tom Fuller FYO07 - 09 Lon Pringle FY06 - 08
Aerospace Transportation & Advanced Systems Aerospace Transportation & Advanced Systems Signature Technology

Exploratory

Research at GTRI:

New Frontiers, New Possibilities

TRI's independent research and development program provides
early-stage investments for researchers, encouraging them
to explore new approaches to difficult challenges. Through

this program, GTRI's best and brightest problem solvers truly push the

envelope and test new ideas, concepts and technologies. The results can
be revolutionary and can accelerate entry into new research areas that may
have high payoff for GTRI's current and future customers. During the 2007

fiscal year, GTRI invested more than $3.4 million in this program.

)
h

GTRI's independent research and development program helped fund this research on shrinkage in dental polymers.
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Professor, Stewart School of Industrial &

Tom McDermott
Deputy Director, GTRI
Director, Research
404.407.8240

Systems Engineering tom.mcdermott@gtri.gatech.edu

Professor, College of Computing

404.407.7401
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404.407.7136
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GTRI Communications Office GTRI's seven laboratory directors are also key members of our
400 10th Street, N.W. leadership team. You can find their contact information along
Atlanta, GA 30332-0801 with descriptions of the laboratories they lead on pages 46 & 47.

comminfo@gtri.gatech.edu
www.gtri.gatech.edu




External Advisory Council

omposed of leaders from both government and industry, GTRI's External Advisory Council brings an outside perspective to the organization's management.
The Council helps GTRI stay current with the latest trends and meet the changing needs of both industry and government customers. Council members
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The Hon. Kathy Ashe
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