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The Grand Accomplishment 
of Virginia Tech Students 
The DARPA Grand Challenge Competition 
written by Sarah Lewis 

Every accompli shment in life is a challenge. We to the team who crosses the finish line in the shortest amount of 

challenge our minds, bodies, and morals each morning time, under the maximum ten-hour limit. 

we wake. What makes the DARPA Grand Challenge so 

different? Imagine finding time in busy schedules to 

work with a large team (thirty mechanical engineering 

students and six geography students), modify a ground 

vehicle to operate without a driver, and complete a 

course across the Mojave Desert, from Los Angeles to 

Las Vegas. One group of Virginia Tech students, along 

with 24 other teams around the country, did just that on 

March 13, 2004. DARPA (Defense Advanced Research 

Projects Agency) announced the prize at $ 1,000,000.00 

The DARPA team with Cliff their vehicle. 
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The Defense Advanced Research Projects Agency provides the 

primary research and development for the national Department of 

Defense (DoD). Competitions like The Grand Challenge provide 

a way to increase interest and find new talent and technologies 

that the military can use. DARPA research is responsible for 

many of the military technologies in use today. One of the more 

well-known autonomous vehicle examples is the drone airplane 

the mjlitary uses today. 



T he G rand C ha ll e nge is th e so luti on to findin g the bes t 

techn ology fo r inte llige nt a ll -terra in autono mous vehicl es. The 

vehicle must complete a course fro m Los Ange les, CA to Las 

Vegas. NY (approx imate ly 250 mil es) . The course takes the 

vehi cles across the Mojave Desert, th rough multipl e te rrain types, 

both ri gorous and mundane . It is no t an easy chall enge. It is the 

Grand Cha ll enge. The ve hi c les must be able to maneuver paved 

hi ghway. paved side roads, sand. brush, and othe r obstacles. It 

can not, however, just plow though anythin g that stands in its way. 

The competiti on is lookin g fo r grace and prec is io n. 

The vehi c les must no t onl y be graceful , but it must be able to 

trave l the 250-mile course wi thout any human direction o r 

inte rfe rence. Once it crosses the starting line, it becomes a taboo 

and must complete the rest of the I 0-hour minimum journey on 

its own. It must fin d its way ac ross vari ous terrain , as we ll as 

created and natu ra ll y occurring obstacles. Some of these po tenti al 

obstac les encompass water, barbed wire, and other obstacles 

commonl y found in military situati ons. All the obstac les do occur 

w ith in reason, however. A standard 4X4 pick-up truck may avo id 

the tested obstac les . Each tea m vehi c le must perform these 

req uired skill s on a trac k that team me mbers cann ot see more then 

two hours before the compe ti tion sta rt time. 

Virg ini a Tec h's team e nte red thi s competiti on along w ith 24 

di ffe rent teams from around the co untry. A fte r the qu a lifying 

roun d, 15 tea ms (inc luding Virg ini a Tech) went on to the fin als 

and a chance to w in $ 1,000,000.00 and be the first w inners to 

complete a 250-mil e cross-desert track. The 15 qualified teams 

fo r the fina l round incl ude: 

The Red Team from Pittsburgh. PA 

The Sc iAutoni cs II from T housand Oaks, CA 

Team Caltec h from Pasadena, CA 

Digita l Auto Drive (DAD) from Morgan Hill , CA 

Our own Virgini a Tech team from Blacksburg. VA 

Ax ion Rac ing from Westla ke Vill age, C A 

Team CajunBot fro m Lafayette, LA 

Team ENSCO fro m Fa ll s Church. VA 

Team CI M AR fro m Gainesv ill e FL and Logan, UT 

Palos Verdes High School RoadWaffiors from Palos Verdes fatates, CA 

T he Sc iAutoni cs I from T housand Oaks, CA 

Team Tc rraMax from Oshkosh. WI 

Team TerraHawk from Gardena, CA 

The Go le m Group from Santa M onica. CA 

The Blue Team fro m Berke ley, CA 

The vari ati on in entries from each schoo l ranged from middle

income affordabilit y to milli ons of do llars. According to The 

Reg iste r, the Red Team fro m Pittsburgh, PA spent over three 

million do ll ars on a hummer, and the Blue team from Berke ley, 

CA used a motorcycle paid for by a graduate student. The 

variation demonstrates that the amount of money ava ilable fo r a 

project does not a lways make a difference in the qu ality of the 

fin a l product. The race has begun. 

The Virginia Tech team 's vehi c le, chri stened Cliff, is a modifi ed 

off-road utility ca rt. According to Li z C rumbl ey. C lu b Car 

donated thi s four-wheel-drive cart to the Tech tea m in orde r to 

sati sfy the competiti on 's requirements. lmagine a GX620 twenty

horsepower engine from a Honda and seven computers insta ll ed 

on one mobile mac hine . Four computers fo r sensor interfac ing, 

one for mapping, one fo r local mapping and dete rmining vari ous 

path s, and one fo r monito ring movement and statu s. Bes ides 

several compute rs. the team a lso insta ll ed rada r. a therm al 

imaging camera, lase r rangefind ers, and then they c reated 

so ftware that attaches GIS (Geographi ca l In form ati on System) 

in fo rmati o n to th e inte rconnected seven-compute r sys te m. 

Imagine a ll of these parts togethe r, and it does not c reate an image 

o f the 2001 Space Odyssey ship, but of C liff the Virg inia Tech 

autonomous ground vehi c le. 

/ 
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The Virginia Tech team and car have multiple sponsors and 

support. Labview National Instruments, Honeywell , Club Car, 

Genera l Moto rs, Virg ini a Tech Mechanical Engi neering 

Departme nt , Labview Technical Resources, Virginia Tech 

College o f Engineering. Bodine Electric Company, lntermap 

Technologies, Power-One, Advanced Motion Controls, 

Sensytech, Goodyear Tires, Novatel , Quicksi lver Technology, 

orth American Signal Corp., and Enercorp all support them. 

These companies provided both monetary and moral support by 

reali zing the potential o f thi s group of Vi rginia Tech students. 

Charles Reinholtz, not the least of wh ich, provided support and 

guidance to the team. The Virg inia Tech Alumni Distinguished 

Professor of mechanical e ng ineering served as the Grand 

Challenge team's lead advisor. 

The morning of the race, the teams began to assemble at the 

starting line. At the staring line, each car left in a set sequential 

order, instead of all at once. Whi le on the course, the official rules 

allow passing. One vehic le cannot hinder another vehicle from 

passing. Once the Vi rg inia Tech team left the starting line, 

however, Cli ff began to experience some technical problems. At 

7:00 am, the team had to shutdown C liff. According to Dr. 

Re inholtz on the team website, ·'We were attempting to make a 

slow, controlled ex it from the spectator area, and we believe a 

software bug caused the contro ller to apply excessive braking 

force. As a result, our continuously variable transmission began 

to slip . . . " 

Vi rg inia Tech 's team was not the only team to experience 

problems that day. Of the 1 S teams in the race, no one was able 

to complete the course (offic ially altered to 142 miles) or qualify 

for the $ 1,000,000.00. They all made an excellent attempt, 

however. The Virginia Tech team made a show of what it is to be 

a Hokie. They made it into the fina l round with only 15 other 

teams, and d id their best. Since this is onl y the first competition 

of a now annual event, good luck to everyone competing next 

year, and congratulations for everything that you accomplished 

thi s year. There is also going to be another chance to win the 

$ 1,000.000.00 in September without government involvement. 
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Landon Down Under 
A First-Hand Perspective on the Study Abroad Experience 
A Forum Staff Interview with Landon Fraser 

Last semester I participated in a study abroad program in 

Australia. It was the experience of a li fet ime. I had a wonderful 

time, met some great people, and got to see many places, in 

Australia. Mary, Sarah, and Sunny asked me some questions 

about my experience down under. Participating in a study abroad 

program, you get to travel to a country, li ve there for, in my case, 

five mo nths, and become complete ly immersed into the cul ture. 

lt is a comple te ly different experie nce to actua lly li ve in a 

location instead of just visit to a country. I feel that you learn a lot 

more about the country, and you get exposed to a lot of e lements 

that you would not be exposed to just traveling around the 

country. Additionally, it is a great opportunity to travel - which is 

the main thing I did when I was not in school. A lso, s ince my 

fore ig n language skills are not great. I did not have to worry about 

a language barrier traveling there. 

Sarah: Why did you choose to visit Australia? 

Landon: For the longest time, I had been interested in trave ling 

to Australi a to see, among other things, the G reat Barrie r Reef 

and the Outback. 

Sunny: What kind of preparation did getting ready to go to 

Australia involve? 

Landon: First I had to decide what country to go to and what 

uni versity I wanted to attend. After that I chose the study abroad 

program to which I wanted to apply. After getting accepted, there 

was some paper work that I had to complete. For Virginia Tech, 

there was the transfer cou rse approval form. The on ly 

other thing I had to do was reme mber to not register for 

classes, fo r the semester I would be gone, and then 

remember to register for c lasses. for the semester that I 

was planning to come back. It 's that easy. l also had to 

apply for a Visa to enter the country. purchase my plane 

tickets, and then pack. Almost any person who has done 

study abroad wi ll tell you to pack light. and despite that 

advice, I believe that most people will still over pack. I 

know I did . 

Sarah: What program did you go through. in order to go 

to Australia? 

Landon: I went through a program cal led the Center for 

Education Abroad affiliated with Arcadia Uni versi ty, in 

Pennsylvania. 

Sarah: Which uni versity did you go to, and where is it 

located? 

Landon: I went to the University of ew South Wales 

(UNSW). It is located about a 20-minute bus ride from 

downtown Sydney, and about a 30-minute walk from the 

Pacific Ocean. From my flat in Sydney. I could see the 

Pac ific Ocean. 

Sarah: Did you li ve in a dorm or an apartment? 

Landon: I actually li ved in a house, with a total of nine 
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other people. Housing at the univers ity was varied from on

campus si ng le dorm rooms to apartments to houses . Some were 

reall y gorgeous houses, on the beach. Some uni versities will 

require students to li ve o n campus, at others you can choose. T 

personall y lived with a ll Americans, which was nice, but it would 

have been nice to live with some nonAmericans to learn from 

the m. As some of the Germans I met there said, ··1 didn ' t come to 

Australia to hang out with Germans," and I didn ' t come to 

Australia to hang o ut with exclusively Americans. I rather 

e njoyed living in my house, but wish it was a little more diverse. 

Sarah: How much did it cost? 

Landon: It was about the same cost that someone would pay for 

o ut-of-state tuition. housing, and food here at VT, maybe slightly 

more expensive depending on what university and where that 

uni vers ity was located. Also, going through a US program, 

affiliated with un iversi ties in another country, is more expensive 

than apply ing directl y to the uni vers ity itself for study abroad. 

Additionally. how much it costs also depends on how much 

traveling you do while you are there. 

Sarah: How long did you spend there? 

Landon: I spent a li ttle over fi ve months in Australi a, from the 

middle o r Jul y unt il the end o f December, although classes only 

went from the end o f Jul y to the end of November. I spent about 

a mo nth. a fte r c lasses ended. trave ling around Australia, 

including two weeks in cw Zealand. 

8 Engineers' Forum 

-
Univers ity o f New South Wales (UNSW) 

Sarah: What classes did you take? 

Landon: I took two computer science classes: Human Computer 

Interaction; and Databases. and two sociology classes: Australian 

Society, and Crime and Punishment, with a Historical Perspective. 

Sarah: What were some of the more notable classes o ffered? 

Landon: I noticed that they had a much larger variety of classes, 

compared to Virginia Tech, though, as with classes here at Tech, 

they are not always o ffered every semeste r. So me of the more 

popular classes included a class on Western Sports, a c lass called 

Pornography, Art, & Po litics, a c lass called Murders and Medical 

Doctors; basically fro m what I can see viewing their o nline 

handbook, they had classes on anything and everything that 

someone could ever want to learn about. I am only sorry that I 

was limited to taking four classes. There are so many interesting 

classes that I would have loved to take. 

Sunny: How long were you in class each week? 

Landon: I was in class for about 1 S hours a week, though they 

schedule classes quite differently in Australia. They did not have the 

regular MWF or TR classes, instead they might schedule a class for 

Monday at 2:00 in one location for two hours, and then that same 

class would meet on Tuesday at 4:00 for one hour in a differelll 

location. Most classes also have a tutorial associated with them, in 

which an instructor or teaching assistant would facili tate discussion 

about the issues mentioned in class, or they would have a lab similar 

to a science lab or a computer class lab here at VT. 



Sarah: What were some of the o the r major d ifferences between 

schools in Australi a verses schools in the US that you observed ? 

Landon: The g rading system is what really stands out in my 

mind as the ma in way in which the Australian uni versities were 

harder. The grading system invo lves 5 possible g rades that 

someone can receive on assessments. The highest g rade you can 

achieve is a high dist inc tion (HD). which eq ua ls an A in the US 

syste m and corresponds to an 85-1 00% . The nex t grade is a 

d istinction (D). which is an A- and corresponds to a 75-85%. 

ext there is a c redit (C), which is a B and corresponds to a 65-

75%. Then there is a pass (P). which is a C and corresponds to a 

50-65% . and lastly there is a fail , which is anything 49% and 

below. HD's are a lmost imposs ible to get, and very few people 

actua ll y achieve the m. Distinctions are a little bit easie r to obtain. 

but no t by very much. Passes and cred its are what the majority of 

the students receive. From my observations, teache rs tend to 

g rade with the be ll curve in mind, which is why the maj o rity of 

the grades te11d to be passes and credits. 

The professors expect a very hi gh level of work and e ffo rt to be 

put into all ass ignments. They expect the ir students to go above 

and beyond the basic requirements of an assignment. Going 

above and beyond is how you would get the Dor the HD. 

After talking to the Australians who went to UNSW, third year 

c lasses were counted three times as much in your calculated QCA, 

so that if, by chance. you happen to screw up a few classes your 

freshman year, you can make up for it in your upper-level classes. 

In te rms of the difficulty level, I be lieve that the c lasses were on

par w ith the classes that I have taken at Virgi ni a Tech. 

Academicall y the other main diffe rence I noticed was the amount 

of pa pe rs that l had to write. Many of the c lasses required the 

students to write severa l papers instead of having in c lass te . t. or 

homework as the majority o f the ir g rade. It is a lso not uncommon 

for a final to count for 50-60% of the total g rade you would 

receive in the class . 

When you ente r uni versity in Australia you have to take a test to 

get in. which dete rmines what majo rs in which you are e lig ible to 

get a degree. From the very beg inning you concentrate on your 

major. only taking one, maybe two. c lasses a semeste r not 

spec ifically in you r major. They don't have very many general 

education req uire ments . Most of the degrees that you can get in 

Australi a require three years of college, though some majors w ill 

require four o r five years. 

From my talki ng to people. inter-collegiate sporting events d id 

not happen that often. and when they did they were not a big 

spectacle - nothing like American football 111 the b igger US 

unive rs ities. Actually, if a person going to an Australian 

university reall y wanted to play a sport. it was more li kely that 

they would be o n a professional team. Austral ians in general tend 

to be quite sports-centered. From a very early age they learn and 

play a variety o f sports. At UNSW the re were several students 

who played for the Sydney Swans. the Sydney Aussie Rules 

footba ll team. 

Mary: What are some of the political diffe rences that you saw. if any? 

Landon: The Austra lian po litical system is one of the strangest 

political systems that I have ever encounte red. Americans might 

have one of the most complicated legal systems. but Australia has 

a complicated po li tical system. In my Australian Society c lass I 

At Honda R&D Americas. Inc., you'll be involved in projects that not only 
excite you. but also turn the heads of an entire industry. Our engineers are 
designing, testing and using their talents to create the motorcycles/ATVs. 
automobiles and power equipment concepts of the future. And in the process 
they rediscover why they chose this profession - the power to tu rn today's 
dreams into tomorrow's products. It's a high-performance. highly rewarding 
opportunity and we invite you to come along for the ride of your life. 

Our success is built with a hands-on approach beginning with concept 
generation and cont inuing through the finished vel1 1c le. Al l this is 
made easier by our proximity and accessibility to Honda's manufac
turing facil ity. 

Be part of the exc itement. If you are interested in a career at Honda, 
send your resume to: Human Resources, Honda R&D Americas, Inc., 
21001 State Route 739, Raymond, OH 43067-9705. Fax: 937-645-
6337. Email : emp@oh.hra.com. An equal opportunity employer. 

Honda R&D Americas, Inc. 
www.honda research.com 
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tried to learn as much as possible about the political system, and 

still it confuses me. Their political system is a mixture of the 

American political and the British political systems. They call it 

the Wash Minster system. and they combine what they determine 

are the best elements from the two afore mentioned systems. It is 

a more socialist country than America, more on-par with Europe. 

In Australia. the people have a large amount of say into how their 

government runs. They have referendums for everything. Voting 

is compulsory. or you get fined. The prime minister is the head of 

the majority party, as-per the British Parliament, and can call for 

re-election at any time within a three-year period s ince the 

previous e lection . I was informed that thi s usually happens about 

every 2.5 years. and that there is a process that they must go 

through before they hold an e lection. I am not even going to 

pretend that I understand much about the Australian political 

system even now. 

Mary: What are some of the oddest things you ate there? What 

foods are considered to be Australian? 

Landon: Probably the oddest thing I ate was Kangaroo. To be 

honest, it was actually very good. l like trying new foods, but not 

necessarily new meats. I'm picky about my meats, and T think a 
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kangaroo filet is as good as, if not better than, a top quality steak. 

They had a good supply of European and Asian restaurants, not 

as much Mexican. What I think of as typical Australian food are 

meat pies and sausage rolls, or just sausages in general. Of 

course, this is also typical of British food. Meat pies can have 

pretty much anything inside them, and sausage rolls are pretty 

much that, a sausage in a roll. A typical Australian barbeque 

would be sausages and onions on bread and maybe with a salad. 

Probably the most Australian food that you will ever encounter is 

a black substance called Vegemite. It is a yeast-based, brown 

paste that they spread on bread and biscuits. sometimes with a 

little bit of butter. 

Mary: What was one thing you saw there and thought was 

completely over-rated? 

Landon: There were a few cities that I was expecting something 

different than what I found , and I was disappointed in them. I 

can't really think of anything that I saw that I thought was 

Island Kangaroos. 

actually completely over-rated, though. 

Mary: What are some of the American 

influences that you saw? 

Landon: Music and TY are where I 

noticed the largest amount of American 

influence. Over half of the TV shows, on 

the basic channels that Australians get 

nationwide (of which there are 5), are 

American shows. Additionally, most of the 

music that I heard in Australia was 

identical to what I would hear on the radio 

in America, with the occasional Australian 

or British artist who wasn't known in 

America played. Another influence that is 

getting bigger in Australia is American fast 

food. They had McDonalds, which they 

called Maccers, Hungry Jacks a.k.a Burger 

King, KFC, Dorninos, and Subway, just to 

name a few. 

Mary: How do you think Australia would be different if there 

weren't any American influences? 

Landon: If there weren't any American influences, I would think 

that it would be predominantly influenced by Britai n, and the 



other countri es where its immigrants come from, predo minate ly 

the As ian cultures . From my observati ons, I noti ced th at Austra li a 

is just a mi xture of many of the other cultures that are out there. 

In that respect I guess it is like America, just with diffe rent 

dominatin g cultures . At least in c iti es , where the majority of the 

populati on li ves, there is not much th at is di stinctl y Australi an. It 

is the country, in my opinio n, that makes 

Austra li a, Austra li a. 

Mary: Wh at a re so me of the major 

diffe rences you noti ced between here and 

there? 

Landon: The first thing that comes to 

mind is d istances. In a country 

approximate ly the size of the continental 

US, with a populatio n of onl y about 20 

milli o n peopl e and the ir c iti es be ing 

widely spread apart; trave ling 3 or 4 hours 

to do something isn' t such a big deal 

anymore. Some of the people I ta lked to 

wouldn ' t hes itate to dri ve 3 hours to go to 

a party, at one o f their fri end 's houses fo r 

the ni ght. I fl ew over 3000 kil ometers for 

a weekend trip up to Darwin , Kakadu 

Nati onal Park , and the top-end of the 

Northern Territory. 
Sydnev Opera House. 

There are also diffe rences in the foods that you can find ; America 

definite ly has a much bigger range of items that you can choose 

from. The uni versiti es , as I mentioned previously, were diffe rent. 

The attitude is di ffe rent. Austra li a is a much more laid-back 

atmosphere. American's are a lways rush, ru sh, ru sh, and in 

Australi a it 's not that way at a ll. l reme mber during my 

ori entati on l was at a restaurant in Melbourne waiting for food 

that neve r ac tuall y came, so I went to find another place to get 

lunch, but l was go ing to be late for the time which the ori entation 

leaders wanted the bus to leave. I was woITi ed about holding the 

bus up, but the o ri entatio n leader, to ld me to re lax and that the bus 

would not leave until I, and the others at my table, had gotten 

something to eat. Half an hour late r I had my lunch, hopped onto 

the bus, and we took off to the countrys ide. This is quite cliche, 

but the people there are incredibl y fri endl y. Austra li ans are 

wonderful people. 

Terminology is also quite di ffe rent. In the same way that America 

and Britain are two countries di vided by a language. Austra li a is 

di vided fro m America in the same respect. Some slang and 

terminology is easy to pick up. but other phrases. such as "jaffie .. (a 

toasted sandwich) or ·~umpbuck" (a sheep) need some explaining. 

Sarah: What was your favo rite part about yo ur trip ') 

Landon: That 's tough because I think that I would say a ll of it. 

Everywhere l went was so d iffe rent. fro m the tropica l ra info rests 

and beaches of northern Queensland , to the vast. ari d inte ri or that 

makes up the Outback. I honestl y don't think th at I coul d pick one 

thing. Be ing that l li ved in Sydn ey, though, I grew espec ia ll y 

a ttac hed to the 

c ity. I spe nt as 

muc h time as I 

could 

downtown Sydney 

and around the 

harbor. I love the 

Opera House and 

the Harbo ur 

Bridge . Every 

time that would 

AMBERG'S 
NURSERY, Inc. 

F"ELCo 
Original 

~ Tina 
Switzer land 

Your source for the fi nest 
pruning shears and knives. 

3165 W hitney Road 
Stanley, NY 14561 
Tel: 585-526-5405 
Fax: 585-526-6522 
sales(a am bergs.com 
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Arcadia Group. 

almost purple color. Just being near 

the rock, you can feel that there is 

something spiritual about it. I woke up 

at 4:00 the next morning just to take a 

hike around the base of the rock and to 

see the sunri se. Tt was amazi ng . 

The second night we slept in swags 

(canvas bedro lls into which you insert 

a sleepi ng bag) under the stars in the 

middle of nowhere. The sky there is 

supposed to be one of the most 

amazing sites. Unfortunately it was a 

full moon when I was there. so that 

created enough ambient light so that I 

could not get the full effect, though it 

see them, I get thi s happy, giddy feeling inside, almost like "I was still amazing. To find this site we drove along a narrow dirt 

can·t be lieve that I am here in Australia right now." road, and chose a clear area of ground to spend the night that 

ended up being about 50-60 km from the closest sign of 

If I had to choose one thing that I loved most about my time in civilization, which, in the Northern Territory, would most like ly 

Australia I would have to say my trip to the Outback. Some of my be a cattle farm. On the journey of finding this location to camp 

friends wondered why I wanted to go to the outback to see vast for the night, we drove onto some soft ground and actually got 

areas o f nothing-ness and some giant rocks. I think that the whole stuck for over an hour. At one point our guide did not know if we 

point about the outback is how there is nothing there. A huge were going to be able to get ourselves out (though things have 

portion of the country's vast interior is uncharted, and not too come a long way since the explorers. and our guide did have a 

many people choose to venture into thi s outback. f took this trip satellite cell phone just in case of an emergency). 

during study vacation - a week period in between when classes 

ended and exams began - and I had a blast. I took a 3-day tour Another one of reasons why I chose thi s as my favori te part of my 

with 12 other people and a tour guide in a 4WD vehicle. trip is the people that I met on this trip. When you are on a tour 

they can make it wonderful or they can make you wish that you 

We saw Uluru , the largest rock in the world, and several other had not decided to take the tour at all. Overall, in my mind, this 

BLUERIDGE 
FARM CENTER, INC. 

We offer a complete line of 
John Deere farm equipment, 

lawn and garde , 
and commercial lawn equipment, 
as well as Hardy r ary cutters 

U.S.11 SOUTH 
Buchanan, Virginia 24066 

(540) 254-1441 or (540) 992-1442 
800-262-5039 
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notable locations was a true Australian experience. 

in the outback. As 

soon as saw 

Uluru , knew 

exactly why I had 

come to see a giant 

rock. It was an 

a mazing site to 

watch it at sunset, 

c hang ing from a 

brown, to a deep 

red, and then to an 

Sarah: What activities did you pai1icipate in while you were there? 

Landon: I actually did not participate in many activi ties there. 

which I regret. It would have been a great way to immerse myself 

into the Australia univers ity culture. I went to several events 

hosted by the Waterski/Wakeboard club, and some of my fl at 

mates did things with the Underwater (SCUBA) c lub. There were 

many, many associations that you can get involved with, just like 

at VT, and they are very welcoming to new comers. Something 

that does not exist there is the Gree k syste m. The closest thing 

that I saw that resembled sorori ties and fraternities were the 



different colleges (i.e. on-campus residencies) in which everyone 

ate all their meals together and they had a lot of planned acti vities 

that they did together. 

Sarah: Were there any memorable people that you met while you 

were there? 

Landon: There are quite a few memorable people who I met 

while I was there. M ost of them I met while traveling, but a few 

people I met in my classes. Of the people I met in my classes. I 

learned a lot from them about Australia. among other things. In 

regards to the people I mer on my traveling. a few people I still 

keep in touch with. but all of the people made the traveling I did 

very memorable. I don' t think I had one bad experience w ith a 

tour group. 

I think that that helped me learn a lot about myself. and what I 

was capable of. . I think I matured tremendously. I learned that I 

am capable of a lot more than I thought I was. When I left to go 

to A ustralia. I had thought about grad school. then getting a j ob. 

or something along those lines. Now. after meeting all the people 

during my travels. I think I want to travel. I think that my views 

on the world changed. Just to be exposed to a completely 

different culture you get exposed to a completely di fferent way of 

thinking. It was the experience of a life time. and given the choice 

to start it al l over from the beginning again. I don ' t think that I 

would change a single thing. 

Mary: Do you have any regrets about going to A ustralia? 

Landon: I wish I had participated in more of the acti vities. but 

there isn' t anything I did that I regret. It was the experience of a 

Sarah: What 's your favorite picture that you took while you were lifetime, and I recommend that everyone should consider 

over there? participating in the study abroad experience. Everyone else I have 

Landon: I probably took more pictures of the Opera House than talked to says that it is one of the best experiences of their college 

I did of anything else. I love the way some of the pictures turned career. and after experiencing it myself. I would whole-heartedly 

out. but I would have to say that my favorite picture would be the agree. I f I had the whole trip to do over again. I th ink that I would 

series of pictures that I took of U luru at sunset. and then the next want it to happen exactl y as it did. I would not change anything that 

morning at sunrise. I did or anything that I experienced while I was there. Less than 4 9c 

of students choose to participate in the study abroad experience. so 

Sunny: What did you learn about yourself from the trip? How did 

you change between leaving the US 

and arriving back home at the end of 

the semester? 

Landon: Before Australia. I had 

never actually traveled by myself. I 

had done a rew trips with my 

friends. but just packing up to travel 

to another country. in the opposite 

hemisphere. and 10.000 miles away 

was a whole different matter. In my 

time in Australia. I spent about 2 of 

the 5 months physically traveling. 

Any time that I wasn' t in class, or I 

didn't have a lot of schoolwork to 

do. I trave led. I got to see most of 

the country. Of the 8 states and 

territories there. the only one I didn't 

make it to was Western Australia. I 

did all the traveling on my own. and 
U /11r11 s1111se1. 

participating in it will set you apart. from your peers. 

continued on page 23 
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VA Tech Biosensor Research 
Protecting our water resources with the help of some "little" friends 
written by Sunny Chang 

A person can live without food for a while. The body 

wi ll use its stores of fats and proteins to survive. 

However, a person can on ly survive 2 or 3 days without 

water, illustrating the substance 's essentiality magnitude. 

Even though 80% of the world is covered in water, only 

3% is drinkable. A resource of such importance and 

scarc ity should have a paramount amount of protection. 

Unfortunately it is in a relatively vulnerable state. On top 

of a small suppl y. there is waste, immense pollution, and 

the threat of contami nation through biological and 

chem ica l warfare . 

However. there is a more imminent problem, which 

plagues the limited suppli es of water. The problem is that 

some waste-water plants that treat domestic wastes are 

susceptible to tox ins that can harm or even destroy the 

targeted plant. lssues that are reported to the public tend 

to revolve around biological concerns. However, at 

times indust ry waste waters contai n chemical 

compounds that biodegrade slowly, which makes 

sufficient removal a difficult task for the waste-water 

plant. 

Waste-water treatment plants receive waste water 

discharged from industries and cleanse the waste in 

order to return the water back to nature. in a healthy, 

14 Engineers' Forum 

environmentally safe condition. The processes of sanitization and 

decontamination target both chemical and biological 

components. A hea lthy plant utilizes bacteri a as an agent of 

decontamination, using aerobic (and sometimes anaerobic) 

processes. 

Plant workers add oxygen to the water that allows bacteri a to 

breathe while consuming the toxic waste water components. 

An excess amount of foam is one of many signals that tox ins have 

killed the essential bacteria. If a tox in damages the biological 

waste water treatment process, the water di scharged from the 

pl ant can become turbid , opaque, and dirty looking. 

Unfortunately, a plant over-run by chemical devastation (referred 

to as a toxic upset event) cannot stop the water or sewage from 

continuing through the cleansing process and leav ing the system 

to return back to nature. Most toxic upset events occur with no 

warning signs and can happen in a short amount of time. By the 

time operators notice the drastic change in the treatment plant 

processes' characteristics, it is often too late for the plant to 

correct the problem, and nonsanitized water may have already 

been released. 

Regardless of whether or not a problem in a waste-water plant has 

been caught, few plants can store the incoming waste water; 

therefore, there is an inability to stop water from being released 

back into nature. The on ly consequences for a plant are that a fine 



is usuall y paid, and in the worst-case scenarios, it is shut down 

until the problem is fixed. However, during the downtime, water 

dependents do not stop us ing it, po isoning the environment, 

wildlife, and humans. Up until recentl y, there has been no way to 

prevent a waste-water plant from undergo ing chemica l attack. 

Stress is a mentally or emotiona ll y di sruptive or upsettin g 

conditi on that occurs in response to adverse ex te rnal influences. 

It is an a ilment a ll humans endure capable of affecting physical 

health . It is usu a ll y characteri zed by increased heart rate, blood 

pressure, muscul ar tension, irritability, and depress ion. Physica ls 

signs such as heavy breathin g or sweaty palms serve as indicators 

that a person is suffe ring from stress. Much like humans, bacteria 

a lso exhibit responses when exposed to stressfu l situati ons. 

When bacte ri a encounter toxins. dead ly chemica l compounds, 

they re lease a series of reacti ons that combat the danger; thi s is 

known as a stress response. These chem ica l reactions can serve as 

pre-emptive warning signs indicating water problems. 

Currentl y there is a biosensor. which will provide fo r predicti on 

of toxins in th e water. offer tox ic ity in fo rmation , and a id in waste

water plant protection, be ing developed at Virg inia Tech. A team 

of professors, Dr. Nancy Love, Associate Professor of Civil and 

Environme ntal E ng inee rin g ; Dr. Bri an J. Love , Associate 

Professo r of Materials Science and Engineering; and Dr. 

Kathleen Meehan, Assistant Professor of Computer and Electrical 

Enginee ring ; dedicate the ir research to perfec ting the biosensor. 

Through inte rdi sc iplinary studi es of biochemistry, optics, and 

mate ri a l sc ience, the team's objective is to place a biosensor 

upstream, before the waste water reaches the p lant, and 

downstream to catch any differences in the water. A s li ght 

difference will act as a notifi cation to the plant operators. 

Dr. Nancy Love's research primarily foc uses on the biochemical 

aspect of the biosensor. For one known class of tox ic industrial 

che micals (ox idative toxins) , bacteri a ex posed to a toxic shock 

event re lease potass ium as a defense mechani sm. Oxidative 

tox ins attack bacterial DNA and proteins. In order to protect 

itse lf, bacteri a generate an anti ox idant called g lutathione, which 

reacts with the oxidative tox in . Thi s reaction causes the 

potassium, a sign ifi cant cati on in the ce ll s, to be re leased from 

within the ce ll s. Therefore , a noteworthy change in the 

concentration of potassium in wastewater should s ignify a 

conflict between bacteria and che mica l pollutants. 

The biosensor itself cons ists of two components, the physical 

design and the detection mechanism. Dr. Brian Love concen trates 

on the materials the sensor cons ists of. The main e lements of the 

sensor are made completely of plastic because waste-water plants 

conta in many corros ive e lemen ts in the su lli ed water that wo ul d 

damage and even destroy other vari ous materials. wh ich cou ld be 

used. The sensor spec ifi cal ly is made of a piece of plast ic with a 

laser blade cut microfl uidi c channel. 30 micrometers (µm ) wide. 

A fluorescent film-based opt ical nanosensor (optode) then detects 

the responses of stressed bacteria and is being deve loped by Dr. 

Kathleen Meehan. 

Meehan researches the opti ca l detection e lement. aid ing in 

enhancing noticeable potass ium levels released by the bacteria. 

The team is diligently conti nuin g to in vesti gate a ll possibilities 

and so lutions regarding the advancement of biosensor 

techno log ies that utili ze ce llul ar stress responses and its 

advantageous uses in waste-water treatment systems. 

continued on page 23 
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Pseudomonas aeru gi nosa (P. aerug inosa) bacterial ce ll s 
The rati o of viable ce ll s to dead ones determines which 
techniques can be used to incorporate th is stra in into a biosensor. 
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Excerps from: 

http://ccshsto8.cs .uoguelph.ca/-gnasby/engineeringjokes.html 

THEBOYANDTHEFROG 

A boy was cross ing the road one day when a frog called 

out to him and said , " If you kiss me, I' ll turn into a 

beautiful princess." He bent over. picked up the frog and 

put it in hi s pocket. 

you donft know the answer, you pay me $5. and if I donft know 

the answer, Ifll pay you $50! " 

This catches the engineerfs attention. and he sees no end to thi s 

torment unless he plays, so he ag rees to the game. The 

programmer asks the first question: " What is the distance from 

the Earth to the moon?" 

The engineer doesnft say a word , but simply reaches into hi s 

The frog spoke up again and said. " If you ki ss me and wallet, pulls out a fi ve-dollar bill, and hands it to the programmer. 

turn me back into a beautiful Princess, I will stay with Now, itfs the engineerfs turn . He asks the programmer, "What 

yo u fo r one week." The boy took the frog out of his goes up a hill with three legs, and comes down on four?" 

pocket. smiled at it and returned it to hi s pocket. 

The frog then cri ed out, " If you ki ss me and turn me back 

into a beautiful Princess, I ' ll stay with you and do 

*Anything* you want. " Again the boy took the frog out, 

smiled at it and put it back into hi s pocket. Finally the 

frog as ked. "What is it? I' ve told you I'm a beautiful 

Princess. that I' ll stay with you for a week and do 

*Anything* you want. Why won't you kiss me?" 

The boy said. "Look, I' m an engineering major. I don 't have 

time for girlf1iends, but a talking frog is real ly cool." 

A Programmer and an Engineer 

A programmer and an Engineer are sitting next to each 

other on a long fli ght from Los Angelos to New York. 

The Programmer leans over to the Engineer and asks if 

he would like to play a fun game. The Engineer just 

wants to take a nap, so he politely declines and rolls over 

to the window to catch a few winks. 

The Programmer persists and ex plains that the game is 

rea l easy and a lotta fun. He explains, " T ask you a 

question. and if you donft know the answer, you pay me 

$5. Then you ask me a question, and if I donft know the 

answer. I pay you $5." 

The programmer looks up at him with a puzzled look. He takes 

out his laptop computer and searches all of hi s references. He taps 

into the Airphone with the modem and searches the net and the 

library of Congress. Frustrated, he sends e-mail to hi s coworkers 

all to no avail. After about an hour, he wakes the engineer and 

hands him $50. He politely takes the $50 and turns away to try to 

get back to sleep. 

The programmer, more than a little miffed, shakes the eng ineer 

and asks, "Well, so whatfs the answer?" Without a word, the 

engineer reaches into his wallet, hands the programmer $5, and 

turns away to get back to sleep. 

Engineering Pick-up Lines 

-You fascinate me more than the Fundamental Theorem of Calculus. 

-My love for you is like a concave up function because it is 

always increasing. 

-Let's convert our potential energy to kinetic energy. 

-Wanna come back to my room? ... and see my lCXXl Mhz Pentium VIl? 

-How about you and I go back to my place and form a covalent bond? 

-You and I would add up better than a Riemann sum. 

-You're sweeter than glucose. 

-We ' re as compatible as two similar Power Macintoshes. 

-Why don't we measure the coefficient of stati c friction between 

you and me? 

-Wanna see the programs in my HP-48GX? 

Again the Engineer politely declines and tries to get to sleep. -Your body has the nicest arc length I've ever seen. 

-Isn ' t your e-mail address beautifulgirl @mydreams.com 

The Programmer. now somewhat agitated, says "Ok, if -You 're hotter than a bunsen burner set to full power! 
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Drivers, Start Your Engines ... 
SAE is on the way 
written by Sunny Chang 

The team starts from scratch. There is absolutely nothing to aid the 

team except for the knowledge they have accumulated after four 

long years. a few sponsors. and the deep dedication, sweat, and 

blood poured into the project. It is not a li fe-or-death situation, but 

for all 25 seniors and 25 volunteers, it comes very close. 

What kind of endeavor is be ing taken on at Virginia Tech? The 

Formula S.A.E. (Society of Automoti ve Engineers) team spends 

an entire year dedicated to envisioning. designing. constructing, 

and contending a fully working, effic ient, and stunning looking 

formula race car. ·'Each senior member of the team contri butes at 

least forty hours a week, gives up breaks, and comes back earl y 

in order to work on the car." Mike Caval ieri , the team's publicist 

and Body Team Leader, says. 

The race car is then entered into the Annual Formula SAE 

Competition. Not only is it difficult to complete an entire race car 

within 8 or 9 months; the car is j udged on rigorous standards and 

performances. " Normally, in the real market it takes years just to 

formulate and test out a new design, but we are doing it less than 

a year." Cavalieri explains further. 

Although, time constrdints w-e not a dete1Tent because every yew· about 140 

teams 1-egister to compete, but only about 120 teams actually finish 

building a cw· w1d show up. The competition comp1ises of teams from 

count:Iies all over the world including Japwi. Aust111.lia, wid Italy. ot only 

w-e the 1-equirements 1igid, they w-e also relatively challenging to achieve. 

The objective assigned to the team is to assume that a 

mwrnfactu1i ng forn is commissioning the mw1ufacnire of a 

racecw· prototype, for evaluation a5 w1 intended sales product. 

Team Leader and Engine Team Exhaust member. Ronnie Cress 

fwther elaborates. "We design and build the race car from the 

ground up wid it's completely done in the shop (Ww·elab). so we 

have to understw1d al l aspects of the cm· w1d the market it 

belongs in." The race cw· must also appeal to the demographic 

of the pseudo-market is the nonprofessional weekend autocross 

racer, which mew1s these d1ivers demw1d high pe1fo1111wice in 

acceleration, brnking rn1d handling abi lities. On top of excellent 

pe1formwice. the prototype should cost below $25,000 so the 

cw· could be sold at a relatively low cost. 
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When marketing any product, nontechni ca l but imperative 

standards are also taken into consideration. The car must be easy 

to maintai n and use common and interchangeable parts. Comfort 

for the dri ver is also a must, and of course appealing aesthetics 

adds to va lue. 

The car entered is judged on a series of categories that include: 

technical inspection. cost, presentation, engineering design, solo 

performance tri als, and high performance track endurance. Categories 

the manufacturing fi rm assigns break down in the fo llowing manner: 

Dynamic Events Static Events 

Acce lerati on 7S pts. Presentati on 

Sk id- Pad SO pts. Engineering Design 

Autocross ISO pts. Cost Analys is 

Fue l Economy SO pts. 

Endu rance Track 3SO pts. 

Total Scoring 1000 pts. 

source: 11' \\ 'W. vtmotorsports.com 

7S pts. 

ISO pts . 

100 pts 

If the limi ta ti on of cost to fabricate a great car was not restrictive 

The seniors, the project be ing the Mechanical Engineering Senior 

Design project, are broken into sub teams, which spec iali ze in 

each aspect of the fo rmula racecar. There is a team leader, 

chassis/suspension team, drive train team, engine team, and body 

team; each as important as the other. 

The automobile in question is not just any fac tory, off-the-line car 

that can be driven by the Average-Joe consumer. It is a quality 

machine that embodies both power and prowess. An effi c ient 

driver can make or break a winning time on the track as well as 

handle a car that goes 0-60 mph in 3.S seconds. The average 

sedan can make 0-60 mph in about 8 seconds, and the new Toyota 

Scion can reach 0-60 in IS seconds. 

Together the team has taken one of the top I 0 spots for the las t 3 

years and ranked in the top SO since Virg inia Tech first entered the 

competition and debuted at number 10. The VT Formula SA E 

team strives to rank in the top 3, not just fo r the pride and 

bragging rights, but the top 10 placing teams receive money for 

the next year 's project. 

enough. in order to ensure knowledge implementation, the engine How does a team make a high performing, pro fessional formul a 

must be under 6 10 cc and lOO horsepower, and the frame is racecar? Materials come fro m money the team earns, but also 

restr ic ted as we ll . The team must demonstrate mechanical sponsorship from companies such as Goodyear, Ingersoll Rand , 

e ng ineeri ng inte lligence, creati vity, and imag inati on. Thi s project Honeywell , Nationa l Instruments, Was hington Group 

is no job fo r an indi vidua l. It requires communication , International, and a plethora of national and local companies. 

cooperati on. and teamwork. 
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Ever wondered what the students are doing at the Commuter 

Parking Lot, by the Duck Pond, on weekends? It is the Formula 

SAE team converting the lot into a racetrack for ensuring 

excellence in dri ving perfo rmance. The Annual Formula SAE 

Competition occurs thi s year on May 18th , where the team gets 

to put their car to the fin al test. The feat of creating a racecar is 

amazing, considering it takes years for a commercia l car to be 

developed, tested , and be class ified as ready for the market, and 

the Virginia Tech team can accompli sh it in a year. 



2002 - 2003 Virginia Tech 
Formula SAE Team 

Ronnie Cress 
Team Leader & Engine Team 
Exhaust 

Rob Prins 
Fac ulty Advisor 

Chassis \ Suspension Team 
Tim Wil son 
Suspension Team Leader 

Adam Gravitt 
Suspension Team 
Suspension 

Tuan Nguyen 
Suspension Team 
Suspension 

Frank Sweet 
Suspension Team 
Chass is 

Orion Wilkinson 
Suspension Team 

Drivetrain Team 
Brad Graham 
Drivetrain Team Leader 
Steering 

Les lie Baynes 
Drivetrai n 
Differenti al 

Ben Beshore 
Drivetrain 
Bearing Blocks 

Brian Kirby 
Drivetrain 
Top Hats 

Bryan Kowalinski 
Drivetrain 
Brakes 

Len McCreary 
Dri vetrain 
Front Uprights 

Ryan Parker 
Drivetrain 
Half Shaft s 

Luke Rains 
Drivetrain 
Aluminu m Differen ti al 

Seth Terry 
Drivetrain 
Rear Upri ghts 

Engine Team 
Mark Thompson 
Engine Team Leader 
Shifting 

Todd Andresen 
Engine 
Cooling 

Uri ah Baet 
Engine 
Fuel 

Noah Bailey 
Engine 
Oil 

Brian Barlow 
Engine 
Restrictor 

2004 Vir inia Tech Formula SAE S ecification Overview 

e 

Jason Hogue 
Engine 
Electri ca l System 

Brian Keefe 
Engine 
Intake 

Brian Richards 
Engine 
Throttle 

Jedd Skibo 
Engine 
Di splay/Gages 

Tom Swanson 
Engine 
Tuning 

Doug Temple 
Engine 
Traction Control 

Body Team 
Mike Cava lieri 

Body Team Leader 
Body 

AMTI is the leader in providing 
multi-axis force/torque measurement 
and wear testing technology, as well 
as research and development in heat 

and combustion, to many of the 
world's foremost industrial, 
research, educational, and 
government institutions 

wwwamtiweb.com 

ADVANCED MECHANICAL TECHNOLOGY. INC 
176 WALTHA'v1 S"fFlEET WATER"'."QWN Mt. 02.::1 72- ..:BOQ 
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What did you do 
for Spring Break? 
Meet students from around campus who are asked questions pertaining 
to a different theme each issue. 

Richard Howell 
Sophmore 
Undecided 
Worked 

Marissa Deangelas 
Freshman 
Biology 
Went to Tampa, FL for crew training 

Patrick Starling 
Junior 
Computer Science/ Theater 
Went Home, slept and bummed around 

Tony Atkins 
Graduate Student 
Educational Tech I ISE 
Upgraded Servers 

Adam Shrader 
Senior 
Electrical and Computer Engineering 
Went to Miami, FL 

Amanda Southall 
Senior 
Communications 
Went to look at the Graduate 
program at the University of 
Illinois 



David Weidenharner 
Junior 
Wildlife 

Ryan Misjan 
Freshman 
Mechanical Engineering 

Carolyn Wine 
Senior 
Computer Science 

Went to Tampa, FL - did a bit of everything Visited friends at ECU and Appalachia State Went to NY to visit a friend in the Naval Academy 

Jennnifer Price 
Senior 
Economics 
Went home, did school work, relaxed 

Melanie Bond 
Sociology - Criminal and deviant behavior 
Daytona Beach, FL - Laid out on the beach 

Stephen Ross 
Junior 
ESM 
Went to New York City 



Mysteries of the Orient 
uncovered right here at Virginia Tech 
written by Sarah Lewis 

Omni fine initium novum 
(At Every End Comes a New Beginning) 

As a junior, the annual Virginia Tech Ring Dance 
tradition held extra meaning for me this year, 
compared to other years. The Ring dance is an 
event that the entire school looks forward to each 
year. Though predominantly juniors attend the 
weekend 's events , it is traditionally open to the 
entire student body. The weekend celebrations 
consist of three events, the banquet, dance, and 
fireworks. The fireworks , however, seemed to be 
the most popular event. When the show began, 
when I looked around the drill field , not only 
juniors peppered the grass with their presence, 
but everyone from freshmen to seniors and 
graduate students also attended . 

The weekend's celebrations began on Friday 
night, with the banquet. Because this year's theme 
was Mystery of the Orient, the Squires ballroom 
received decorations in a predominantly blue and 
silver (the class of 2005 colors) , oriental theme. 
The food also continued the oriental theme, as 
Personal Touch Catering presented several 
eastern-influenced dishes, from fried rice and 
shrimp to pork. It was well received by the 
students who attended. After dinner ended, Keith 
Matheny, a motivational entertainer amazed those 
attending with some magic tricks . 

The next day brought clouds and the threat of 
rain , but that did not stop anyone from getting 
ready for the dance. The actual ring dance began 
at 8:00pm, in Squires Commonwealth Ballroom. 
The class officers and chairmen , who organized 
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the evening, hired both a DJ (DJ Legacy) and a live band 
(The Mustangs Band) for the evening. After a few hours of 
dancing, the Ring Ceremony began at 1 O:OOpm, with the 
Ring Figure, Ring Presentation by the Corps of Cadets, 
and the singing of "Moonlight and V.P.I" by Megan 
McCarthy and Ben Heins. 

After the ceremony finished, there was another two hours 
of dancing. Just before midnight, as the dance ended, 
most of the people began to migrate over to War Memorial 
Chapel to watch the traditional fireworks. 

This is my third year to watch them . Freshman year, I 
remember watching from my window, on the sixth floor of 
Lee hall. This year, I joined the majority of onlookers at 
the Chapel. There is something special about watching 
fireworks with some of the people you care most about. It 
was a magical end , to a wonderful weekend . The 
weekend's festivities officially ended with the playing of 
Silver Taps, following the fireworks . 

At the end, my feet were sore; I was exhausted , and I 
loved every minute of it. It was definitely a great 
experience. To next year's juniors, and everyone else, I 
definitely recommend going to the Ring Dance. It was an 
amazing experience. 



Landon Down Under, continued from page 13 

Sarah: Would you go back? 

Landon: Definitely. In fact I have already, in my head, started 

planning my trip back to Australia. After go ing to Australi a once, 

I know exactl y why people trave l to Austra li a on holiday or 

business and don' t ever leave, or if they can' t stay permanently, 

they keep coming back. I know I am not going to be able to stay 

away for too long. 

Sarah: What are some words of wi sdom that you would pass on 

to others considering studying abroad? 

Landon: First and foremost - if you get the chance, DO IT ! It 

will be one of the best experiences that you will have, and it 's a 

great chance to live in another country without job commitments 

and be able to travel and see other places . If money is a prob lem, 

there are scholarships avail able spec ificall y for people who want 

to do study abroad. It is worth everything, in my opinion, to do 

study abroad. It is an experi ence that you will never fo rget, and 

you learn so much. 

For more information on how you can partic ipate in the study 

abroad ex perience, whether it be to Austra li a, Ecuador, England , 

Denmark, Switzerland, the Czech Republic, or where ever your 

heart des ires, contact the study abroad o ffi ce in Litton Reaves. 

Study Abroad Advising 

1820 Litton Reaves Hall 

540-23 1-5888 

vtabroad @vt.edu 

http://www.oired. vt.edu 

Biosensor Research , continued from page 19 

To advocate more interdi sc iplinary studies . the biosensor and 

protecti on of waste-water plants would be even more effic ient if 

a dec ision support network is developed. The network would be 

able to take the cell ular responses detected by the biosensors and 

create diffe rent alternati ves to help an operator know what 

actions are needed in order to prevent damage to the wastewater 

plant. 

Biosensors not onl y protect downstream drinking water fro m the 

everyday damage of sewage systems, but also from any potenti al 

terrori st acts. Waste water co ll ecti on and treatment systems arc 

very susceptible to destruction with its mi ll ions of unguarded 

manholes. 

Simi larly, drinkjng water treatment systems are susceptible due 

to the number of open water sources ava ilable. Yet, there has not 

been an adequate sensing capability deve loped. There needs to be 

a system of sensors that wil l look at a ll different types of stress 

responses and catch any potential problems that could occur. 
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TAKEN STOCK 
OF YOUR 
CAREER 
POTENTIAL? 

Associate Enqineers - (Various Disciplines) - Do you need blue chip marketability and mobility to achieve your career goals in the 
knowledge economy? vl7f11 you have the o pportunity to leverage your skills into a successful career move? 

You will at CSC. We are seeking talented individuals with a Bachelor's degree in a techincal discipline. who arc ready to put their talent to work on exciting 
projects 111 cutting-cclgc tcclinology in the defense industry. At CSC, we invest in our largest asset -our people. W e provide the resources, t raining and 
opportu111ti0s you'll need to grow your intellectual capital. Ours is a learning enviro nment where your colleagues from around the world share their stock of 
knowledge and best practices driving buS1ncss innovation as well as your success. 

As a leading provider of technology services for clients worldwide, CSC commits to excellence in our client relationships, marketplace performance.products and 
services.A global $10 billion company, we promote a culture of collaboration, innovation and entrepreneurial spirit in a friendly, collegial atmosphere. 

Compound your career equity w ith CSC . You'll see that our investment in our people pays substantial dividends; we o ffer competitive salaries, excellent benefits, 
ongoing tra1111ng. and o ppo rtunity for professional growth and development. Please forward your resume to: Email: federnlsector@ csc.com referencing 
Pettenatti in tile subject line. Fax: (703) 876-1090. Or call Craig Pettenatti at (703) 876-1045 for more information. http://careers.csc.com ,.,.,.Goah d ' 1· . "' \. J \. ea , were 1sterung. 

CO N S ULTIN G SYSTE MS IN TEG RATI ON 

writing, 
business, 
graphics ... 

have fun and use your talents at the Forum 
while gaining a great resume addition! 

forum@vt.edu 

OUTSOURC IN G 
An Equal Opportunity Employer M/F /DIV 
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