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The end of a semester brings happiness to most students.
With the endless amounts of homework starting to dwindle
and the weather steadi ly improving, it makes it that much
easier to spend an afternoon outside enjoying beautiful
Blacksburg. I encourage you to enjoy the outdoors that
surrounds you while you are here at Tech. There is more to
life than homework and tests, and I hope you take advantage
of all the wonderful outdoor opportunities surrounding
you.
In this issue, we have several interesting articles written by
our staff. Sara Lu has written about Eric Anderson visiting
the College of Engineering and talking about the future
of space exploration. Also in this issue, the Engineering
Leadership Network has been showcased with an article
written by Danielle Willgruber. In addition to these two
articles we have an update on the activities of the Design,
Build, Fly team and a column by the Student Engineers
Counci l.
As the semester comes to a close, I hope that you all have
wonderful luck with your finals and a great summer!

Respectfully,

URL: http://www.elorg. vt.edul

Member of Engineering College Magazine Associated. The opinions expressed in the Engineers'
Forum do not necessarily reflect those of the administration, faculty or student body of Virginia
Tech. Copyright 2008 Engineers' Forum. All rights
reserved. Reproduction in whole or in part without
permission is prohibited.
Printed in the USA.

Kari Adkins
Editor-in-Chief
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or years, the SEC has been granting slush fu nds
to deserving engineering societies fo r emergency
needs. However, the nature of slush fund s does not
allow fo r advanced planning, which is something that is
essenti al for engineerin g design teams as they develop
their proj ects. The SEC recognized this need and created
a Des ign Team Endowment last spring w ith an in itial
contribution of $ 105,000. The endowment was created
w ith an ambitious goal of $500,000 by 2010.

Corporations have taken note of thi s accompli shment.
Last summer, Marc Sheffl er of Boeing and a VT
aerospace & ocean engineering graduate announced
that Boeing would contribute $60,000 to the endowment
in response to the April 16th tragedy. Boeing furth er
chose to support the fu nd because they fe lt our goals
and guidelines for distribution were worthy of thi s
significant donation.

With the $500,000 goa l in mi nd, the SEC decided to
add $ 125,000 to the endowment last fa ll. This amo unt
allowed the SEC to give a significa nt contributi on to the
endowment as well as leave plenty room in the budget
for its other philanthro pic efforts: slush fu nds and the
Bi g Contribution.
With the endowment establ ished, the SEC has begun
to di stribute fund ing to des ign tea ms. When payouts
are made every quarter, the SEC coll ects and considers
appli cations. A ll ocati ons are considered based on other
sources of fundin g available to the team with preference
to greatest outreach. So fa r this year, the SEC awarded
$ 1500 to Team Preve ntion to fu nd a critica l testing
component of their proj ect, $86 l to Baj a SAE for trave l
expenses, $350 to WfN ROBO for fu ndamental electrical
parts and a testing apparatus, $ 180 to Thermal Electric

Continued on page 4

Headquartered at Picatinny Arsenal, New Jersey the Armament Research,
Development and Engineering Center is the U.S. Army's premier researcher,
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package that includes health and life insurance, professional advancement
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Power Generation for new tires after their project was
vandalized, and $1,077.36 to the IEEE Hardware Team
for remaining parts of their project.
So far, $290,000 has been contributed to the endowment.
When the goal of $500,000 is reached, the SEC should
easily be able to provide over $22,000 in funding to
design teams every year.
Not only is this endowment helping design teams, but
it is also benefitting the university. Although the SEC
could likely accrue more interest by investing elsewhere,
they chose to help the university and have the Virginia
Tech Foundation (VTF) handle the endowment.
Contributions to VTF count towards President Steger's
Campaign for Virginia Tech. Moreover, funding design
teams is money well spent; it complements the teams'
efforts as they continue to rank highly at competitions
and work on break-through research. In tum, the teams'
successes increase awareness of Virginia Tech's College
of Engineering.

The SEC is anything but a self-serving organization.
The organization does not receive funding from the
university, but instead gives funding back to the Co llege.
The SEC raises most of its income by devoting hundreds
of hours of time to host its annual Engineering Expo.
Furthermore, the SEC funds are carefully budgeted so
that they can be put to use efficiently towards all of its
philanthropic efforts.
Although reading proposals and listening to
presentations for Design Team Endowment allocations
takes additional time, to everyone in the SEC, this
is time well spent. The SEC is proud to sup port the
design teams to ensure that each team has a chance to
succeed.
Anyone interested in donating to the endowment
should contact Becky Wiggins, Director of Relations,
at bwiggins@vt.edu. Design teams who could use
additional funding would need to contact Christine
Toole, Director of Philanthropy, at ctoo le@vt.edu.

Becky Wiggins is the Director of Relations for the
Student Engineers ' Council.

CONSIDER A CAREER
WITH 0
OF AMERICA'S
LEADING
COMPANIES
ces throughout the
Appalachian Basin!
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The Future of Space
O
n Wednesday, March 19, 2008, Eric Anderson of
Space Adventures came to Virginia Tech to talk
to students about the future of space travel. His speech
was sponsored by the Student Engineers' Council.

Eric Anderson co-founded Space Adventures, Ltd.
in 1998 with several former astronauts and leading
visionaries from the aerospace, adventure travels,
and entertainment industries. He has served as Space
Adventures' President and CEO since the company's
founding, and has led the world's premier space
tourism company through several successful years.
The company has earned more than $150 million in
spaceflights, including those taken by the first and
on ly five private space explorers who have actually
flown to space.
Moreover, Space Adventures
recently acquired ZeroGravity, a company that
specializes in replicating zero gravity environments.
This company has worked with NASA using this
technology to train future astronauts for space flight.
Under Mr. Anderson's direction, Space Adventures
remains the leader of the space tourism industry

Enpirion Inc.

through the continuous launches of commercial
passengers to the International Space Station,
the recent offering of a circumlunar m1ss1on,
and through future suborbital spaceflights and
a deployment of global commercial spaceports.
At the presentation addressing the future of space
exploration, Anderson emphasized four reasons why
space travel is important:
1. Humanity will need resources outside of earth
to live well. Naturally energy consumption will
increase due to the growing population and
longer life expectancies. Earth's resources will
be stretched thin in order to sustain life as we
know it today. Since humankind is faced with
the dilemma of having finite resources such
as oil and coal, humankind will need to look
for alternatives elsewhere to power not only
households, butalsotopowertheeconomyas we! 1.

Continued on page I 0
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Job Title: Entry Level Electrical Engineer
Area of concentration: RF design, Elcctromagnetics
Background: Circuits and Systems
Job Description:
An entry level EE with under 2 yea rs of working
experience. Wi ll work with senior engineering
personnel in the design of power management
components operating at state of the art higher
frequencies relati ve the current industrial norms.
Responsible for device characterization, data collection
and analysis utilizing various instruments such as
impedance and network analyzers as well as assist in
building specialty custom measurement apparatus to
accommodate higher power level s. Must be interested in
the electromagnetic aspects of passive components and
the high frequency behavior of printed circuit boards.
Job located in Bridgewater NJ with En pirion, the leading
d vcloper of highly integrated power management IC
solutions.
Please send your CV to careers@enpirion.com
high lighting your coursework relevant to the above
requirements, names of references and a phone and
cmaiI contact.
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ou are driving in heavy traffic. The brake lights on
the car in front of you come on. Is the car slowing
or is it going to stop? It slows to 25 mph and the lights
go off. You drop back. The car in front of you stops
suddenly! You stop just in time. The car behind you
collects your rear bumper.

"The problem is that brake lights are yes and no - on
and off," according to John Hennage of Montross, Va.,
a Ph.D. mechanical engineering student in Virginia
Tech 's College of Engineering (http://www.eng.vt.edu/
main/ index.php). "The driver behind does not know the
speed at which the car in front is slowing or stopping.
The only other signal would be the smoke off the
tires."
The solution is an intelligent brake light system that
communicates slowing and urgent stopping - rather

than simply that the brake pedal is being touched. "A
driver could be tapping his foot in time to music and the
brake lights would blink. Or, a driver can rest her foot
on the pedal and the lights would glow. It's not enough
information for the following driver," said Hennage.
With the support of Manassas, Va., businessman
Meade Gwinn, Hennage and Virginia Tech Mechanical
Engineering Professor Mehdi Ahmadian have invented
an intelligent brake light system, which they will show
off at the Mid-America Trucking Show at the Kentucky
Fair and Exposition Center in Louisville on March
27-29, 2008.
Gwinn came up with the idea for communicating
braking speed after being rear ended on Rt. 66 in
Northern Virginia. "It was part of a chain reaction
accident," he said. Afterward, he walked down the line
of cars to make sure others were okay. "Two cars back
was a young woman with a child in the car. They were
okay but she kept saying, 'I couldn't tell how fast he
was stopping.' I thought, wouldn't it be a good idea if
rear tail lights communicated better and the following
driver knew how fast you were stopping so they could
take appropriate action?"
Years later, his youngest daughter, a student at Virginia
Tech, suggested Gwinn try and get in touch with one
of the engineering departments at the university. In
2000, Gwinn wrote to the university president, which
led to a meeting with Walter O'Brien, professor and
then head of the mechanical engineering department.
"He was very helpful and encouraging, saying that this
concept had the potential of great application at a very
low cost," Gwinn said. "He subsequently introduced
me to Dr. Mehdi Ahmadian, who was able to develop
this project into a teaching/research curriculum over
the next several years ."
Ahmadian contacted Hennage to help the group
of students who were assigned the problem. "I
know electricity and had experience programming
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microcontrollers," said Hennage, who had previously
developed LED lights for commercial trucks, which
Ahmadian knew.
The students developed a horizontal light bar. Lights
in the middle glow amber for slowing. When stopping
speed crosses a threshold to urgent, red lights flash on
either side of the amber lights. If deceleration is rapid,
all of the lights flash red.
"The draw backs are that the light bar would be an
additional brake light because the law forbids altering
original equipment," said John Talerico, a licensing
associate with Virginia Tech Intellectual Properties Inc.
(VTIP). But the biggest obstacle is that the light bars
cost $50 each to produce. "
So in fall of 2007, Ahmadian and Talerico approached
Hennage about developing a cheaper unit that does the
same thing by tapping into existing lights. " It would be
for commercial trucks rather than private cars because
commercial vehicles typically have redundant lights,"
Hennage said. "Private cars are 10 to 15 years behind
commercial vehicles in terms of LED lighting."
Hennage developed a gravity or deceleration sensor
control. Under normal braking - to slow or to stop
slowly - the tail lights work in the normal fashion. But
under heavy braking, extra lights flash .

students to have made significant contributions to the
concept.
"The real reward to all of us, however, is to know that if
this venture works out, millions of drivers will find the
roads a much safer place to drive," Gwinn said. "In the
end, we are all winners!"
Formoreinformation,contactTalerico(mailto:jtalerico@
vtip.org) at (540) 951-9376.

Staff Reports.

There is no -=--stitute.
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submarines. arguably the most complex machines made by man. You will have a
hand in shaping the technology of the next generation of submarines as well as other
advanced systems.

Engineering Opportunities
•
•
•
•

Acoustics
Civil/Structural
Electric/Power
Electronics

Marine/Mechanical
Shock & Vibration
Software CM/QA
Software Engineering

We require a Bachelors or Master's degree 1n Civil. Electrical, Mechanical. Structural.
Acoustics Engineering, or Computer Science/Engineering.

We offer competifoe nages and benefits including:
• Medical/Dental/Life Insurance • Excellent 401 K Plan
• Relocation Assistance
•

"We also have the ability to connect other sensors to
the microcontroller, such as from the automatic braking
system, the automatic traction control, and the collision
avoidance system," said Hennage. " If any of these
systems are activated, lights could flash to alert drivers
of nearby vehicles."
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• Paid Vacation
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"There are various ways for this invention to work
and we have a working prototype," said
Talerico. "A manufacturer can take the
specifications and produce this circuit in
mass quantities ."
lntelliDyne, LLC with locations in Northern VA, WV, DC , TX , CA and CD, is a rapidly growing

@1ntelliDyne

Gwinn said, "Not only is this concept
approaching potential commercialization,
which will be most gratifying; but the
educational benefit derived by numerous
mechanical engineering students over the
years is very heartwarming to me as well. I
have met so many talented and enthusiastic

and highly respected consulting company. lntelliDyne currently has contracts with DOD , DOJ ,
USDA, OHS, local government and commercial entities

lntelliOyne offers a competitive salary and an impressive benefits package that includes
company paid employee medical, vision and dental plan, 401 (K) match, Lite and Short/Long
Term Disability Insurance, tuition assistance, plus personal leave.
Please visit our web site for detailed job opportunities at:
www.intellidyne -llc.com

Positions require U.S. citizenship and May require ability to obtain and maintain a clearance
lntelliDyne is an equal opportunity employer
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t's springtime, and that means the skies above Virginia
Tech 's Kentland Farm near the New River are busier
than usual. Airspace usually reserved for crows is being
invaded by the new creation of Design Build Fly, the
Quadrilateral Collateral. An ungainly beast, it has the body
of a cargo plane and the wings of a WWI biplane. Don't let
its appearances fool you though; this plane can really fly.
The Design Build Fly (DBF) team is one of the groups
housed in the VT Ware Lab. The team is composed
entirely of volunteers; there are no applications, no entrance
requirements, not even a major restriction. Anyone who is
willing to help may join. As of March, there are approx .
60 members on the team ranging from freshmen to grad
students and they hail from majors such as Aerospace
Engineering,
Mechanical
Engineering,
Electrical
Engineering, Engineering Science and Mechanics, General
Engineering, and even the occasional Psychology or
Animal Sciences major. The way they figure it, the more
diverse the team is the more solutions they can dream up.
The DBF competition is sponsored by AIAA, Cessna, and
Raytheon Missile Systems to provide engineering students
with real world experience in aircraft design by encouraging
them to imp lement skills learned in the classroom. This is
Virginia Tech 's twelfth year of competition and our team
hopes to continue building on the success of previous

years, which have included
This year's competition wi ll
Wichita, KS assemb ly plantj
Tech DBF will be taking 2 ,

This year 's mission is uniqu
Instead of designing for a un i
must design a plane to sin;
of carrying many different r
of "passengers" (O.SL wate1
(1 /2 size bricks) . The bottle
may be anywhere up to 4" x·
square. There are five possi1
passengers to 3 cargo palle1
between . The team wil l be
the payload into the plane, w
for the score to count. To 1
teams wi ll not be in fonned c
until a moment before they
two missions: an unloaded
endurance of the craft and ti
mission score depends on tht
complete, the weight of the
planes must use electric pror
batteries), and the loading tit
in a ground box of 5' x 4' and
The final score is the multipl

F
2"d, 4'1', and 7'h place finishes.
be hosted by Cessna at their
from April I 8-20 1h. Virginia
} students to the competition.
e in the competition 's history.
que payload, this year's teams
tulate a cargo hauler capable
ayloads. Payloads are a mix
bottles) and "cargo pallets"
.s have collars attached which
4" and can be either round or
le payloads, ranging from 14
s with three combinations in
timed on how fast it can load
ith a successful flight required
nake matters complicated, the
Jf the payload they must cany
must load it. Teams must fly
mission which measures the
le payload mission. The final
~ number of laps the plane can
plane, the battery weight (all
>ulsion and cannot use lithium
ne. Finally, the plane must fit
must take off in 75 feet or less.
e of the mission score and the
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grade of a technical report which is submitted in early March .
Right now, the Design Build Fly team is in the final stage of
flight testing and construction of the competition aircraft is
underway. The team hopes to fly 2-3 times per week , but the
temperamental Blacksburg winds experienced during this
time of year tend to put a damper on activities. When actual
flight testing is not possible, the team makes use of facilities
such as the open-jet wind tunnel in the Randolph basement
in order to optimize the propulsion system and perform flow
visualization experiments on the entire craft. Taxi tests
are also performed in order to verify the configuration of
the landing gear and steerage mechanisms to prevent the
plane from veering off the runway on takeoff or landing.
Quality is always an important goal for the DBF team. They
feel that an important aspect of the competition is to build a
sound, quality aircraft that is well-built and easy for a pilot to
fly. Many teams build aircraft that are barely within the limits
of stability in order to minimize size and weight. However,
the Virginia Tech team has developed a reputation for wellflying aircraft and they intend to keep it. As one professor
from a competing school said last spring, "You all should sell
your plane as a kit; you would never have to fundraise again!"

Aaron Oberste is a junior in Mechanical Engineering and
serves as the program manager/or Design, Build, F(v.

Continued from page 5
2. The earth is subject to catastrophic events.
Catastrophic events can fall under one of two
categories: manmade events and natural events.
Manmade catastrophic events can range from
using/deploying weapons of mass destruction
to simply disregarding Mother Nature and
the planet we take for granted . Ignoring the
state of the environment by increasing carbon
dioxide emission will lead to an overall
increase in global temperatures and will bring
about devastating weather phenomena. Natural
catastrophic events, on the other hand, include
the extinction of land-roving dinosaurs. The
likelihood of a natural catastrophic event of
the same magnitude to occur again is highly
likely since the solar system is teeming with
asteroids .

3. Space applications are vital to our lives
on earth. Almost everything is powered by
sate I lites which include GPS navigating systems,
cell phones, internet, weather forecasts, and
even DirecTV.
4. Humans have innate need to explore. This
innate need attributed to discovering the
New World and the advancements of space
exploration in the 1960s. In 1961 the Soviets put
the first person in space and by 1969 the United
States put the first man on the moon . Within the
span of those eight years, great progress was
made in space travel, and there is no doubt that
the same progress can be made towards space
travel now in the present. Naturally there is the
need for humans wanting to go to space, the last
frontier for mankind. When Anderson asked
the audience who wants to go to space, almost
everyone in the auditorium raised their hand
(please note that this sample may have been
biased seeing everyone in attendance knew
prior that the presentation was about space
exploration , so evidently these individuals
already had interest in the matter) .
Steven Hawking, who was recently sent up to space
through Space Adventures, has stated that, "life on
Earth is at the ever increasing risk of being wiped out
by a disaster. . . r think the human race doesn't have
a future if it doesn't go into space." The legendary
physicist has clearly set an example for others to follow
emphasizing the need to invest time and money towards
space exploration. So how will the space frontier be
opened in the future ? Anderson states that there are four
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Student Becky Wiggins, Director of Relations for
the SEC, and Eric Anderson, CEO of Space Adventures, prior to the lecture in Burruss Auditorium.

methods: commercial human space flight, space solar
power, asteroid mining, and national space programs.
First Anderson discussed the power of commercial
human space flight. Currently, sending someone to
space from the United States can cost up to $1 billion/
flight. In Russia, although less expensive, the cost is still
staggering, at $100 million/flight. Unbelievably, the cost
of sending a person into space has not changed much
since the 1960s. It costs $10,000 to send a kilogram into
space. Space flight is expensive simply because there
have been very few launches. Space exploration is yet an
industry, but rather a curiosity at the moment. However
putting more individuals who are interested into space
is a market yet to be explored. Using this near market
can radically decrease the cost of going into space.
Space solar power is one of the major ways that the
world can work to end the energy crisis that is plaguing
our planet. The wave of the future foresees sending solar
photo-voltaic (PY) arrays into space to collect energy.
Although this technology does not yet exist, the growing
demand of energy to power cities cannot be ignored.
Within the next 50 years it is envisioned that the PY a1Tay
technology will be developed so enough power can be
generated to run a large metropolis like New York City.

In addition to solar power, asteroid mining is another
way for scientists to find ways to alleviate the energy
crisis on our planet. Asteroids are filled with valuable
materials which include platinum.
It has been
estimated that $I 0 billion worth of minerals can be
extracted from a 40 meter wide asteroid. Anderson
noted that the future trillionaires will be made through
finding ways to extract materials from asteroids.
Lastly, Anderson discussed the importance of national
space programs to the success of space exploration in
the future. The fact of the matter is that the federal
government can afford to do what private companies
cannot do. It is important that money is invested into the
rightprograms in order to decrease the cost ofspace travel.
So what can you do to be part of space exploration? As
a student you should do your best in school so perhaps
you could one day design and develop the technologies
needed to advance space travel. In fact, whether you are
an engineer working for NASA or Space Adventures,
you can always support the industry in one way or
another- for example electing politicians who promote
space travel or choosing to travel to space yourself.

Sara Lu is a junior in Industria/ and Systems
Engineering.

BIG-COMPANY REACH,
SMALL-COMPANY AnlTUDE.
AAI Corporation's innovative technologies include unmanned aircraft,
training systems, automated test and maintenance equipment, armament
systems, aviation ground support equipment, and cutting -edge service
solutions.
Headquartered in Hunt Valley, Md .. AAI offers rewarding career opportunities for engineers and business professionals in all disciplines, including:
• Varied, employee-driven advancement tracks
• Full tuition reimbursement for continuing education
• In-house professional development courses
Voted one of Baltimore Business Journal's
"Best Places to Work" in 2006 & 2007, AAI provides
an exceptional benefits package for full-time employees.
Visit www.aaicorp.com to apply. EOEM/F/DN

TlXTnOH Systems

INNOVATION THAT WORKS.
aaicorp.com
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Engineering Leadership N etworl~
Sponsors Bil~e-Building Contest

T

hi s year during Engineers' Week, Virginia Tech 's
Engineering Leadership Network (ELN) helped
to organize a bike-building contest for local kids
from the Roanoke Boys and Girls Club. The event
was also sponsored by Washington Group-URS and
a local bike shop. Faculty members , undergraduate
students, and several people from the Washington
Group all participated in the Saturday event. The
event was part of the ELN's outreach program, and
a chance for both the students and kids to learn a lot.
The ELN was started two years ago by a gift from
Bi ll & Rennie McAllister (ESM '65) to the College
of Engineering for the development of an engineering
leadership effort at Virginia Tech. Since then, Dr. Jack
Lesko of the Engineering Science and Mechanics
Department and Dr. Lisa McNair of the Department
of Engineerin g Ed ucation have been partnering with a
broad ra nge of engineering majors to explore the current

and potential terrain of leadership in Eng ineering. Their
efforts consist of a balance of focused activities and
forums that mimics the Servant Leadership program
and those supported through the American Leadership
Forum, Dr. McNair explained. She said that as a
faculty member she was interested in ways to " provide
opportunities for students to practice leadership and
to take responsible ownership of their ro les at the
University, in our community, and in their professions. "
According to Dr. McNair, there were plenty of reasons
for choosing the bike-building competition. "The ELN
members are very interested in both sides of these sorts
of events-participating in the experience and also
learning about leadership roles in how the experience
is delivered. We are interested in the principles behind
the message and ways of encouraging those principles
through our work," she said . The important part of the
event was that "the kids we were building the bikes for

AmerCable is the global engineering innovation
leader in mining cable solutions that deliver
greater safety and productivity.

GO HOKIES!
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Students from the ELN built bikes for members of the
Roanoke Boys' and Girls' Clubs.

built the bikes with us as part of each team. This mix
of people with different perspectives joining together
was quite fun , and I know that we all are inspired to
work harder with different communities both on and
off campus." Other past outreach events have included
participating in ropes courses and some students have
working with the Appalachia Service Project helping to
repair and construct building in poverty-stricken areas.
According to the ELN website (http://www.vtecc.eng.
vt.edu/ELN/index.htm), the program is designed to
develop leaders who can lead technology development
and its implementation in the 21 st century. This means
that in addition to having technical skills, these leaders
focus on critical thinking, collaboration with other
people, a spirit of innovation, and communication. A
variety of activities are used in order to achieve this
goal, including discussions of reading on relevant
topics, activities to build leadership skills, workshops,
and lecture by speakers who are leaders from politics,
engineering, and business. ELN alumni also come back
a few times during the semester to help the new fellows.
Up to ten students are selected each year for the program.

The ELN fellows themselves have also been involved
in shaping the program. Dr. McNair has said that "we
have stellar students who are admired for their work
ethic and for their desire to extend their skills beyond
themselves to positively affect their world. The
students, through previous experiences and talking
through different approaches, have adopted the concept
of " servant leadership" as our base. From there, we
are all engaged with envisioning the kinds of lives
we want to lead and to reali ze our potential impacts."
The ELN fellows come from all engmeenng
departments and all years in the curriculum. All
students in the College are welcome to apply. Any
students who are interested can contact Dr. McNair, Dr.
Lesko, or one of the ELN students. The ELN website
also provides additional information about the program
and submitting an application to be an ELN fellow.

Danielle Willgruber is a senior in Materials Science
Engineering.
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Virginia Tech receives Petty Enterprises
donation for Illotor sports research
V
irginia Tech received a donation of two retired No.
43 Nextel Cup race cars from Petty Enterprises
to use as research tools at the Virginia Institute for
Performance Engineering and Research.

Richard Petty and son Kyle have donated the race cars
to the foundation for use by mechanical engineering
graduate students pursuing degrees at the premier
motor sports research facility, the Virginia Institute for
Performance Engineering and Research, commonly
known as VIPER. The facility is located at Virginia
International Raceway in Halifax County.
The VIPER is one of four mechanical engineering/motor
sports-related research labs affiliated with the Institute
for Advanced Leaming and Research in Danville, an
outreach effort of Virginia Tech in partnership with the
local community.
Virginia Tech Foundation Chief Operating Officer
Ray Smoot noted, "Petty Enterprises has been a great
economic engine for the region for a long time. This
donation to the Virginia Tech Foundation for the VIPER
motor sports lab in Southside advances a research
program that will further strengthen the area's economic
development. We are delighted."
The Petty's decision was prompted by the Nextel Cup's
move to the "Car of Tomorrow" in 2008, necessitating
the retirement of standard-model race cars following
the final Ford 400 Nextel Cup Series race in November
2007. As a result, most of the cup cars were relegated
to driver-development programs or were sold to
Automobile Racing Club of America teams for pennies
on the dollar. However, Petty Enterprises chose to
donate some of their cars to engineering programs
designed to produce future racing engineers.
Petty Enterprises General Manager Robbie Loomis
noted in an ESPN.com article that the first donation
would be to Virginia Tech for use at VIPER, primarily
due to the research already underway there with a
well-known motor sports team. Said Loomis, "In this
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sport we need an area where we can groom and shape
engineers to really fit the racing model. There always
seems to be a disconnect between the book engineer
and the actual applications engineer at the racetrack. So
we hope we can bring that together for the future."
VIPER Director Steve Southward couldn't agree more.
Said Southward, "We are thrilled to have the race cars
in the lab for hands-on experience. Working with these
cars on our eight-post shaker rig allows our students to
put what they learned about chassis engineering in class
into practice in a way that leads to real know-how."
The institute's eight-post shaker rig, known as VIPER
8 post, tests vehicular suspension systems and is the
only one of its kind in North America for commercial
testing.
The VIPER program in mechanical engineering has
attracted thirteen graduate students to its Southside
location since the program began in fall 2005. There
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is also a graduate student connection between the
institute and Petty Enterprises. Two former Virginia
Tech mechanical engineering students have worked
for Petty Enterprises in the past, according to Team
Manager Jerry Freeze. Freeze said he hopes that Petty
Enterprises, "will be able to benefit from more talent
[from Virginia Tech] in the future." Southward says
he is counting on Petty and other racing teams to hire
graduates from the program he and his colleagues are
building in the region.
In addition to the VIPER 8 post, the institute offers
cutting-edge test equipment including a shock
dynamometer, and a driving simulator. The institute
is uniquely positioned to provide the latest in vehicle
performance
engineering
through
technology
advancements with its research partners: Virginia Tech,
focusing on suspensions and drivers; Old Dominion
University, focusing on aerodynamics and power train
systems; and the Virginia International Raceway, a
leading vehicle performance center.

For more information about VIPER, contact Steve
Southward at (434) 766-6794.
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Ensuring security for:
I

mproving the security of cognitive radio
technology is the goal of Virginia Tech College
of Engineering researcher Jung-Min Park, who has
received a $430,000 National Science Foundation
(NSF) Faculty Early Career Development Program
(CAREER) Award to support his research.
The five-year CAREER grant awarded to Park, who
is an assistant professor in the Bradley Department
of Electrical and Computer Engineering, is the NSF's
most prestigious award for creative junior faculty
considered to be future leaders in their academic fields.

The radio (or electromagnetic) spectrum is a limited
natural resource, and the proliferation and success of
wireless devices operating in unlicensed bands has
led to overcrowding of those bands of the spectrum.
A conventional, hardware-based wireless device
can access only one area of the radio spectrum,
but an intelligent cognitive radio device can sense
and identify "white spaces"-or vacant areas- in
the spectrum that can be used for communications.
However, the advantages of this technology
can be offset by new security threats that
been
considered
previously.
have
not

" It is envisioned that cognitive radio technology

will be used for two-way communications in a
wide range of applications, such as communication
systems for tactical military forces and
responders,"
said
Park.
emergency
The other major arena for this technology is
the development of wireless access networks
that can provide Internet services to rural areas,
Park said. The world's first standard (IEEE
802.22) for wireless access networks based
on cognitive radio technology is currently
being developed for rural wireless access.
Conventional
wireless
devices- for
example, cell phones and emergency
services radios- are built with dedicated
hardware that performs signal processmg
for
transmission
and
reception.
A cognitive radio device uses general purpose
computer processors that run radio applications
software to perform signal processing. This
use of software enables the device to readily
change certain characteristics, including
frequency, modulation, and transmission
power. In addition, the software enables
the device to sense and understand its
environment and actively change its mode
of operation based on its observations.
"Cognitive radio networks can be used to
help solve a national problem," Park said.
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"In a civilian cognitive radio network, the motive of
a malicious user might be to simply cause mayhem

I

cognitive

radio

to other users or to receive notoriety," Park said.
"This would be the equi valent of computer hackers."
Malicious users also could try to extort money from
providers who operate cogniti ve radio networks
and services. In a military setting, an adversary
could try to bring down a network or interfere with
its communications to gain a tactical advantage.
" My graduate students and I plan to conduct an indepth investigation of critical security issues in
cognitive radio systems and networks," said Park.
"The distinguishing attributes of these networks raise
new security implications that have not been studied
in a systematic way by the research commun ity."

networks

The network attributes that Park 's research group wiII
investigate include:
•

cooperati ve spectrum sensing, which occurs
when multiple cognitive radio devices work
together to identify vacant radio spectrum
bands;

•

on-demand spectrum contention, or protoco ls
that enable multiple devices to work together
with minimum interference and effic ient sharing
of the radio spectru m;

•

and spectrum etiquette mechanisms, which can
prevent the mali cious use of cogniti ve radio
devices to violate or bypass spectrum policies.

" We hope our fi ndings will help service providers
and manufacturers develop more secure tec hnology,
and also benefit regulators involved in the
standard ization of cognitive radio systems," Park sa id.
Every CA REE R project has an educationa l component.
Park will develop both undergraduate and graduate
courses in cogniti ve radio systems at Virgi nia Tech.
He also plans to initiate a summer internsh ip program
fo r women undergraduates and to disseminate
hi s course materials to educational insti tutions
in Virginia that serve underrepresented students.
Park joined the Virginia Tech fac ulty in 2003 after
receiving hi s Ph.D. fro m Purdue University's School
of Electrica l and Computer Engineeri ng. He earned his
master'sand bac hclor'sdcgrces in electronic engineering
from Yonsei Uni versity in Seoul , South Ko rea. He is
the director of the Laboratory fo r Advanced Research
in Information Assurance and Security (A RI AS),
which is assoc iated with Wireless @ Virgi nia Tech.
Staff Reports.

Dr. Jung-Min Park has been awa rded the CA REER
grant from the National Science Foundation.
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