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Dedicated to my oldest daughter who is soon about to embark on her own
college career and to all those GIST College students who have inspired—and
challenged—me to become a better teacher, mentor, and person.
May you find success in all of your endeavors!
모든 노력에서 성공을 찾길 바랍니다!
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Introduction: Welcome to GIST!

http://www.lawnb.com/lawinfo/link_view.asp?cid=1B3D6C5265DF46A3BDE07FB3AF629A69|L

The Gwangju Institute of Science and Technology (GIST) was formally established in
1993 by the Republic of Korea to help ensure the future prosperity of Korea. If you read the
law that created GIST (광주과학기술원법), you will notice that the main purpose for creating
GIST is for the future economic benefit of Korea: “제1조 (목적) 이 법은 첨단과학기술의 혁신을
선도할 고급과학기술인재를 양 성하고 산업계와의 협동연구 및 외국과 의 교육·연구교류를
촉진함으로써 국가 과학기술발전에 이바지하기 위하여 광 주과학기술원을 설립함을 목적으로 한다.”

Korea does not have many natural resources to export to other countries, such as oil
or iron. Instead, Korea’s economy is dependent on exporting manufactured goods. Therefore,
the people of Korea are Korea’s most important natural resource. This is the reason why the
Korean government created GIST, and it is also the reason why the Korean government is
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using people’s taxes to invest in your education: If you fail, then Korea will eventually fail.
당신이 the
실패하면
한국은
실패 part
할 것입니다.
media.
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(미래창조과학부
), these will be the ten most serious issues facing Korea by the year 2025:
Top 10 Issues
Among the issues that are considered to be the most important issues after
a decade, Low Fertility & Super-Aging Society, Social Inequality, Unstable
Life of Future Generations ranked 1st, 2nd, and 3rd respectively. Other than
the three issues, there are economic issues such as Job Insecurity and Low
Growth & Shift in Growth Strategies, environmental issues such as Growing Cross-Border Environmental Impact and Climate Change, and political
issues including the North and South Korean Problems. (see Table 2)
Table 2: Top 10 Issues
No.
1

Issues
Low Fertility
Aging Society

&

Super-

No.

Issues

6

Cyber Crime

2

Social Inequality

7

3

Unstable Life of Future
Generations

8

4

Job Insecurity

9

5

Growing Cross-Border Environmental Impact

10

Energy Shortage & Resource Depletion
National Security and Unification
Climate Change & Natural
Disasters
Low Growth & Shift in
Growth Strategies

Excerpt from “(English Summary) Korea Future Issues 2015” published on August 25, 2015, by the
Future Preparatory Committee of the Ministry of Science, ICT and Future Planning (page 3)

Perception Gap on the Issues
All of these serious issues have either a direct or ancillary economic impact on every Korean,
There
significant
between
generations
the impor-Korea’s
and you
are awas
veryno
important
partperception
of Korea’s gap
solution
to these
problems.on
Korea—and
tance of the 28 issues. However, a gender gap was recognizable. Women
future—is depending on you to be successful. This is why I also want you to be successful.
tended to believe that some issues like Multiculturalism and change of traI truly believe that GIST College students are some of the best and smartest students
ditional family were more important than others while men didn't.
in all of Korea. If you think about it, not many students in Korea can do well if they came to

study science at GIST College. So I feel very privileged to be your teacher, and that is why I
wrote this guidebook: to help you become a more
3 successful student at GIST College!
Ellis I. Lee
January 2017
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안녕! 나는 2 년 선배니까 말 편하게 해도 되겠지?
이걸 읽고 있는 너희들은 갓 기숙사에 입사해서 모든 것이 낯설고, 한편으로는 지긋지긋한
수험생 생활을 끝내고 신나는 대학 생활을 즐길 생각에 설렐 거야. 어떤 친구들은 벌써 다른 지방,
다른 학교에서 온 친구들과 사귀었을 것이고, 또 다른 친구들은 같은 학교에서 온 친구들과 옹기종기
모여 수다를 떨겠지. 전국 각지에서, 또 일반계고, 과고, 외고, 검정고시, 외국 학교 등 다양한
배경에서 온 친구들은 말투나 특성이 다르고 영어 실력 또한 천차만별이겠지. 각종 공인영어시험이
만점인 애들도 있겠고 반면에 영어라면 질색이고 실력이 형편 없는 애들도 있을 거야. 영어캠프에서
여러 수업에 참여하다 보면 학생들 간의 실력 차이를 확연히 느낄 텐데, 그때 ‘와, 쟤는 영어를 정말
잘하는구나. 나도 열심히 해야지.’라는 학생도 있겠고 ‘쟤는 어릴 때 영어 공부를 많이 했나 보다. 난
물리를 할건데, 혹은 화학을 할건데 영어가 중요하겠어?’ 라는 학생도 있을 것이라고 생각해. 그래서
난 후자의 생각을 가진 학생에게 대학 생활에서 영어가 꽤 중요하고 필요하다는 것을 알려주고 싶어.
우선 난 영어를 싫어하고 굉장히 못해. 구체적으로 말하면 토익은 500 점을 겨우 넘고,
텝스는 내 신발 사이즈까지 나온 적이 있어. 이렇게 영어를 못해서 지난 2 년의 대학 생활 동안
힘들었던 적이 몇 번 있지. 내 경험을 들어 왜 영어가 “지스트 대학 생활”에서 중요한지 말하고 싶어.
첫 번째로, 우리가 배우는 수학 및 과학 교과서는 모두 영어로 쓰여진 원서이고, 강의는
영어로 진행 되는 점이야. 이 점은 너희들이 입학 하기 전부터 잘 알고 있는 사실이야. 그래서 많은
학생들이 영어 강의에 대해 걱정하고 있다고 생각해. 학기 시작 후 그렇게 걱정을 하던 학생들이 일반
물리, 일반 화학 등의 수업을 들으면서 ‘에이 영어 강의 별 거 아니네.’ 라고 할 거야. 생각보다 수업을
따라가기 쉽기 때문이지. 하지만, 너희들이 분명 알아두어야 할 것은 1 학년 과목은 고등학교 내용의
반복이 대부분이고, 한글 번역이 잘 된 책이 많다는 거야. 학년이 올라갈수록, 수준이 높아질수록
익숙하지 않은 내용이기 때문에 공부하는 데 힘들 거야. 전공 책의 번역판은 없거나 형편 없기 때문에
원서를 볼 수 밖에 없었고, 내용을 숙지하지 못하면 영어 강의 또한 따라가기 힘들었어. 나도 1 학년
때는 고등학교 때 배운 게 많았던 터라 무난했지만, 2 학년 때 전공 과목을 배우기 시작하면서, 수업을
따라가는 데에 무지 힘이 들었지. 내가 원서를 1 장 읽는 동안 영어 잘하는 친구들은 3~4 장 읽었을
정도였고, 난 거의 포기하고 싶었지.
두 번째로, 영어가 대외 활동, 인턴십, 대학생 봉사단, 교환 학생, 공모전, 장학생 선발 등 대학
생활을 하는 데 쓰이지 않는 곳이 없다는 점이야. 대학 4 년 동안 난 학교 밖에서 하는 대학생 대외
활동, 봉사단, 공모전을 꼭 해보고 싶었어. 그래서 지난 2 년 동안 기업에서 후원하는 봉사단, 홍보
대사, 공모전 등에 여러 차례 응모했지. 근데 매번 지원서에 영어 공인 점수 기입 해야만 했어. 그
놈의 영어 점수가 뭐가 그리 중요하다고… 나는 번번히 떨어졌어. 물론 내 어설픈 글쓰기 실력
탓이기도 하겠지만, 나의 하찮은 영어 점수 탓에 많이 낙방해온 것 같아. 그리고 나와 먼 얘기지만,
우리 학교 교환 학생 프로그램에도 토플 점수가 필요해. 아무리 학점이 높아도, 상을 많이 받아도
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영어 점수가 없으면 지원조차 못하지. 너희들은 토익이든, 토플이든 점수를 따놔서 다양한 곳에
지원이라도 해보았으면 좋겠어.
세 번째로, 대학 졸업 후 대학원 진학 및 취업에 반드시 필요한 것이 영어. 이런 얘기는
중고등학교 때부터 귀가 따갑게 들은 흔한 얘기겠지만, 다시 한 번 되새겼으면 좋겠어. 많은 학생들이
대학원 진학을 고려할 텐데, 대학원 가서 영어가 필요한지에 대해 의문이 생길 거야. 우리 학교에서
제공하는 프로그램 중 G-SURF(GIST Summer Undergraduate Research Fellowships)라는 하계
연구 프로그램이 있어. 학생들이 여름 방학 동안 대학원 실험실에서 미리 체험해보는 프로그램이지.
나는 작년 여름 방학 때 G-SURF 에 참여해서 2 달 여간 실험실 생활을 했었어. 실험실에 들어가서
어떤 걸 연구하려면 선행 연구를 조사해야겠지? 담당 교수님께서는 자신이 할 연구와 관련된 논문을
주실 거야. 우리 교수님은 주시면서 주변에 여러 도움을 구하면 할만 하다고 하셨지. 하지만
알파벳으로 빽빽한 논문은 내가 이해하기에는 너무나 어려웠어. 물론 논문에 대한 나의 전공지식이
없었던 탓도 있겠지만. 이렇게 나는 또 한 번 내 부족한 영어 실력에 대한 원망을 하면서 나중에
대학원에 진학하면 영어로 된 수 많은 논문들을 어떻게 읽어나갈까 걱정을 했어.
지난 2 년 동안 내 낮은 영어 실력 때문에 힘들었던 적이 많았어. 학기 중에 전공 교과서를
보는 데 너무나 힘들어 휴학해서 영어공부를 할까라는 생각을 한적도 있지. 너희들은 나처럼 시간
지나서 후회하면서 빌빌대지 않고 지금부터 조금씩 중요성을 깨닫고 흥미를 붙여보길 바래. 영어
공부는 학기 중에도 조금씩 관심을 가지고 해보도록 해. 그게 어렵다면 방학 동안이라도 열심히 하고.
되돌아보면 별게 아니라고 생각한 것이 중요했었던 것 같아. 우선 지금 참가하는 영어 캠프도 빠지지
않고 충실히 참여하고, 학기 후의 영어 수업 또한 열심히 해. 나중에 반드시 너에게 피가 되고 살이 될
테니깐.

This letter was actually written by a very good student who is also very modest, so I
will just call him 홍길동. He used the actual experiences of his friends and classmates at GIST
College to write this letter for you. 홍길동 graduated from GIST College in 2015, and he is
now pursuing a Ph.D. at the California Institute of Technology—better known as Caltech—in
the United States. He was a successful student because he worked very hard and took
advantage of the opportunities at GIST College, and many of those opportunities require
good English. 홍길동 had an amazing journey while he was at GIST College, and there is so
much more that I can tell you about him.
As a second year college student, he participated in the G-SURF research program for
undergraduate students and was required by his professor to read—and understand—the
following paper from the Proceedings of the National Academy of Sciences of the Unites
States of America (PNAS) entitled X-ray Cross Correlation Analysis Uncovers Hidden Local
Symmetries in Disordered Matter:
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ABSTRACT: We explore the different local symmetries in colloidal glasses
beyond the standard pair correlation analysis. Using our newly developed Xray cross correlation analysis (XCCA) concept together with brilliant coherent
X-ray sources, we have been able to access and classify the otherwise hidden
local order within disorder. The emerging local symmetries are coupled to
distinct momentum transfer (Q) values, which do not coincide with the
maxima of the amorphous structure factor. Four-, 6-, 10- and, most
prevalently, 5-fold symmetries are observed. The observation of dynamical
evolution

of

these

symmetries

forms

a

connection

to

dynamical

heterogeneities in glasses, which is far beyond conventional diffraction
analysis. The XCCA concept opens up a fascinating view into the world of
disorder and will definitely allow, with the advent of free electron X-ray
lasers, an accurate and systematic experimental characterization of the
structure of the liquid and glass states.
Wochner, P., Gutt, C., Autenrieth, T., Demmer, T., Bugaev, V., Ortiz, A.D., Duri, A.,
Zontone, F., Grübel, and Dosch, H. (2009). X-ray cross correlation analysis uncovers hidden
local symmetries in disordered matter. PNAS, 106 (28): 11511-11514.
To read the full paper, visit http://www.pnas.org/content/106/28/11511.full.
홍길동

successfully completed his G-SURF research project, and then the following

summer he participated in Caltech SURF. Here is a brief timeline of his activities during his
four years at GIST College:
2011

Enters GIST College
Berkeley Summer Session

2012

G-SURF

2013

Caltech SURF
Caltech Study Abroad Program (SAP)

2014

Caltech SURF

2015

Graduates from GIST College
Enters Caltech as a Graduate Student

홍길동

was a successful student because he worked very diligently and understood the

importance of English for his future. But why is English so important for science?
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NASA Quest: Highlighting People and Professions related to NASA and its Exploration Mission

Professor
How I first became interested in this profession
I became interested in this while growing up in Huntsville, Alabama. I just happened to grow up in one of
the big space centers in the US. My father was working for General Electric, which was subcontracting for
NASA. This was back during the time when the US space program was first getting going with the Mercury,
Gemini, and Apollo spacecraft. Many of the engines for these spacecraft were developed at Redstone
Arsenal in Huntsville, so I think I knew from a very early age that I was interested in space, and I wanted to
do something related it.
What helped prepare me for this job
What helps to prepare you is to work hard on your academic studies. I've been involved in this field for a
long time now. I got my Ph.D. at Michigan and did two post docs, one at the National Center for
Atmospheric Research and one at NASA Ames Research Center. I worked in the space science division at
NASA Ames for about five more years and then I came to Penn State. So if you go into academics or
space research, you can expect to spend many years learning what's useful to the discipline.
My role models or inspirations

Jim Kasting
Professor, Penn State
University and Co-chair of
NASA's TPFC Science and
Technology Definition Team
NASA Ames Research Center

I am a professor at Penn State University,
but my job for NASA right now is as the
co-chair of NASA's TPFC Science and
Technology Definition Team. TPFC is
the Coronagraphic version of NASA's
Terrestrial Planet finder mission. This is
one of two missions that NASA hopes to
send space-based telescopes to look for
Earth-sized planets around other stars.
The Coronagraph will look in the
invisible and near infrared light using a
big 8 x 3.5 meter mirror.
My areas of expertise

One of the first ones was my Ph.D. Academic advisor at Michigan, Tom Donahue. He was the planetary
scientist who was very involved in the Pioneer Venus mission and also later in the Galileo mission to
Jupiter. Also, Jim Walker inspired me, who wrote a book on the evolution of the atmosphere more than 25
years ago. Then I worked with Jim Pollack at NASA Ames, who was a very well-respected planetary
scientist. He was Carl Sagan's first graduate student. Both Jim and Carl have passed away now, which is
unfortunate. The other person who's been a real mentor to me is Dick Holland of Harvard, who has
worked for many years on questions such as the rise of oxygen in the Earth's atmosphere. So I've been
fortunate to learn from some very good scientists.
My education and training
•
•
•
•

Degree in Chemistry and Physics at Harvard University
Graduate work in atmospheric sciences at University of Michigan
Two-year post doc at the National Center for Atmospheric Research in Boulder, Colorado
Two-year post doc at NASA Ames Research Center
My career path

• Five years in the Space Science division at Ames
• Sixteen-and-a-half years at Penn State in the department of Geosciences
What I like about my job

• Math
• Physics
• Chemistry

I like it when I have enough time to work hard on a research project. I also enjoy it when I've got a good
class on a subject that I like to teach. This semester is Spring '05. It is one of my favorite semesters,
because I have a graduate-level class in Astrobiology with 10 students from all sorts of different disciplines.
I have another class in Numerical Modeling with about eight or 10 students where I get to work one-onone with them on programming.
What I don’t like about my job
We've got too many things that we would like to do, and there's not enough time to do all of them as well
as one would like. If you're a professor, you're trying to research, and you're trying to teach classes in the
same time you're trying to perform some kind of service for other organizations such as editing journals.
I've got at least three different bosses, and it's hard to do everything well.
My advice to anyone interested in this occupation
My advice would to be to work hard as an undergraduate. Get yourself a good technical background, but
also don't just restrict yourself to getting a technical background. Some of the courses that have been the
most useful to me were English and Speech, because if you're a successful scientist you'll end up giving
talks. Learning how to give talks is a plus. Also, if you're any kind of practicing scientist, you have to write
up your research in research papers, and people will read those more if you write them well.

Career Fact Sheet

quest.nasa.gov

E0-ARC

Used with permission from Professor Kasting who, in his e-mail reply to me, wrote:
“You are most welcome to reprint my NASA Career Fact Sheet. I hadn’t seen that in almost
10 years, but I’m happy with what I wrote back then. I agree that speech and writing in
English are essential to success as a scientist. I’m glad you are choosing to emphasize these
points to young Koreans.”
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Finding Her Smile in Space
Andrea Galvez (Gwangju News: January 13, 2012)
http://www.gwangjunewsgic.com/online/finding-her-smile-in-space/

A Scientist and a Woman: Yi So-Yeon, Korea’s first astronaut
Clicking heels echo through the museum at the Korean Aerospace Research Institute
(KARI). Just inside the doors is a life-size model of Korea’s first astronaut, a woman, Yi Soyeon. Only two other countries (Iran and the U.K.) have had a female as their first space
traveler, and the KARI Space Travel Museum highlights Yi with smiling photos next to star
charts and historical rockets.
The real Yi turns the corner, sporting funky green-striped heels expertly coordinated
with a red and white, cape-style jacket. She smiles as she approaches and jokingly poses
beside the model of herself. Some people call her a star, but she balks at that title. If you ask
her, she’s a scientist, a woman, a daughter. After spending months in training and 10 days in
space to become the first Korean to ever ride a rocket away from earth, most people would
call her an astronaut. She’d agree with that, too.
Yi So-yeon was born in Gwangju and spent the first 15 years of her life living among
the people of the city. When she began studying at Gwangju Science High School, she also
began nurturing what has been a life-long passion for science and learning.
Throughout undergraduate and post-graduate course work at the renowned Korea
Advanced Institute of Science and Technology (KAIST), Yi lived in the lab. It wasn’t until
she had become burnt out from sleeping in “clean rooms” that she learned about the Korean
government’s competition to send someone to space.
After an exhaustive nationwide selection process and 15 months of training in Russia,
Yi was selected to represent Korea aboard the Russian Soyuz TMA-12 along with two
Russian cosmonauts for a 10-day space mission. They launched on April 8, 2008.
Yi settles into a comfortable chair and bats away a prepared list of questions before
beginning to recall her time in space fondly. While living in the International Space Station,
she performed 18 different experiments, including studying the effects of gravity on the
pressure in her eyes and the shape of her face. She comments on the value of image in Korea
as she described taking daily photos of herself. She encourages women to not let concerns for
image get in the way of doing their job.
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“It was hard, but I don’t have to worry about (my) puffy face at all. Even though I
had a puffy face and pony tail, I could smile in front of the camera.
“There was one great role model of mine in Russia, a female astronaut, Peggy
Whitson. Thanks to her, I learned when I should be a woman, when I should be a scientist,
when I should be an astronaut, when I should be a teacher, and when I should be a good
daughter. Women should not confuse the right time. In your office, you don’t have to be a
woman. You should be a good worker. But after your work, you should be a pretty and sexy
woman. You have enough time, even more than enough. So, I learned that timing is
important,” said the accomplished astronaut and woman.
It’s clear that Yi puts to practice the value of a balanced life. While traveling in space
was a “really cool” experience, her real goal in becoming an astronaut was for science.
“The only reason I applied for the astronaut position was to go to space for the
experiments, not to be a star,” she says. Now as a Senior Researcher at KARI, she continues
to work on aerospace research, and was recently named one of the 15 Asian Scientists to
Watch by Asian Scientist Magazine.
She describes her current research using worms to study the effects of long-term zerogravity. “I’m working with small, small worms we call ‘C. Elegans’. We try to simulate
space environments with worms to try to expect what will happen to people when we stay in
space for more than two years. Nowadays, if we want to go to Mars, to do that, we have to
stay outside of earth for more than two years.”
Although she lives so much of her life in the lab with worms for company, she smiles
easily and laughs often. “When I was up there, I could see the earth and think, ‘Wow, that’s
where I was.’ I’m an engineer, so I think about the probability to be born in a place, and it’s
a really, really low probability to be born in Korea. And I realize how lucky it is. Because if
you were born in Africa, you cannot be sure if you will survive or not. Compared to those
kinds of huge land space, Korea is too small. But compared to maybe 200 countries on Earth,
Korea is maybe in the top 90 percent. I realized I should appreciate that type of huge luck.”
She believes in making your own luck, too. She encourages young people and adults
to examine themselves first, and complain later. “It’s so surprising. The person who did their
best, they are very easy to blame themselves. But the person who didn’t do their best, they
very easily complain or blame other people. Before complaining, you should think about
yourself first. You should think about whether you did your best or not first, and then if you
didn’t do your best, you should do first and then complain.”
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As time and questions run on, Yi folds her hands and patiently, even passionately,
tells of being surprised and honored to be invited as adjunct professor at her alma mater,
KAIST. She admits to thinking she’s not smart enough to be a professor there. She confides
that she learned English through the first-generation online messaging service ICQ, and
challenges young people to first find their passion in life and then use English study as a tool
to get there, if it applies.
“To do my own job, I need English. But so many people try to do English first. That’s
not good. I think you have your own object; you have your own dream. To make it, if you
need English, you should do that. Then it’s easy to learn English, I think. … Language is a
kind of potential or something to support yourself, not the main job.”
She seems surprised when time runs out and says her goodbyes amid quips about
sending her photos to cute single men. The staccato of her heels fades across the KARI
campus as she returns to her lab and her worms.
© Copyright 2012 Gwangju News. Used with permission.

Questions:
1. What is 이소연’s advice for learning English?
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
2. What are your dreams for the future?
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
3. What are your goals at GIST College?
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Achieving Academic Success at GIST College
– 13 –

Gwangju Institute of Science and Technology

2017 학번 친구들에게,
안녕, 나는 GIST 에 재학중인 물리전공 13 학번 송은선이라고해! 선배니까 말 편하게 해도
괜찮겠지?
아마 힘든 고등학교 생활을 끝내고 왔기에, 학기가 시작하기 전까지는 쉬고 싶지? 새로 만난
친구들도 많아서 놀고 싶기도 하고! 지금 듣고 있는 신입생 영어캠프가 과연 정말 나에게 중요한
것인가 하는 생각도 들겠지? 하지만 학교에 들어오기 전에 한번 쯤 어떤 대학생활을 꾸려나가고
싶은지 고민해봤으면 좋겠어. 그런 의미에서 조금은 부끄럽지만 나는 어떻게 3 년간 학교에서
지냈는지 들려줄게! 특별하게 도움이 될 부분이 없을 것 같기도 하지만 이 글을 읽고 한번 쯤
지스트에서 나는 어떻게 살아가고 싶은지 생각해봤으면 좋겠어!
먼저 첫 번째로는 이야기하고 싶은 부분은 ‘영어’야. 아마 지금 영어캠프를 하면서 옆을 보면,
영어로 솰라솰라 유창하게 말할 수 있는 친구들도 있을거고, 한마디도 입을 열지 않는 친구들이
있을거야. 아마 영어를 잘하는 친구들을 보며 ‘우와... 대단해..’라고 감탄할 수도 있고, ‘뭐 영어 필요
있겠어?’ 하는 친구도 있을거고, ‘나도 영어를 열심히 해야겠어!’ 하는 친구도 있을거야. 근데 나는
너희들 모두가 적어도 지스트에 왔다면, 그리고 앞으로 이공계열에서 살아남고 싶다면 영어를
중요하게 생각했으면 해. 아마 이렇게 말하면 ‘저 선배는 영어를 엄청 잘하니까 저렇게 말하는거
아니야? ’ 라고 생각하는 친구들도 있겠지. 하지만 나는 영어를 무척! 아주 많~~~이 싫어해. ‘
한국어도 잘 모르는데 무슨 영어를... ’ 이 라 는 생각에 나는 영어를 소홀히 했었고, 그랬던 나의
고등학교 2 년간 영어 등급은 만년 6 등급이었지. 처음 본 토익점수는 부끄럽지만 500 을 넘기지
못했어. 그뿐만이 아니라 첫 학기 원서를 보며 첫 장을 읽는데 30 분이 넘는 시간이 걸렸고, 30 분이
넘는 시간을 투자한 결과 내가 이해한 것은 ‘아, 첫 장은 인트로구나!’라는 것이었어. 어떻게 보면
나는 과학고를 졸업했기 때문에 1 학년 때 배우는 과목 대부분이 어디선가 들어봤던 내용이어서
영어의 중요성이 크게 다가오지는 않을 수도 있었고, 대부분의 교재의 번역서를 쉽게 구할 수
있었기에 영어의 중요성은 더더욱 크지 않게 느껴졌을 수도 있었어. 그럼에도 불구하고 내가 첫
중간고사가 있기 전까지 열심히 했던 것 중에 하나는 원서 읽기였어. 내가 지스트에서 살아남으려면
계속 원서를 봐야하는데 처음부터 이렇게 꼼수를 부리면 안 될 것 같다는 생각에 원서만 읽기
시작했어. 그렇게 한 달이 지나니까 조금은 편하게 읽을 수 있고 지금은 번역서를 없이도 큰 무리
없이 읽을 수 있게 되었지.
그럼 교재만 읽을 수 있으면 된건가? 라는 생각을 할 수 있겠지? 지금으로부터는 조금 먼
미래의 일이지만 너희가 나중에 랩에서 인턴을 하고 연구를 하게 되면 다시 마주하게 되는 큰 벽이
하나 있어. 바로 논문이야. 한글로 쓰여진 논문들도 있지만 많은 논문들이 영어로 쓰여 있고, 이를
읽어야하는 순간이 오게 될 거야. 뿐만 아니라 외국인 교수님과 미팅을 하기도 하고, 영어로 발표를
하는 순간도 올거야! 다시말해 ‘영어’는 피할 수 없다는 거야. 그러기 위해서는 지금부터 차근차근
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조금은 힘들지만 나중을 위해서 준비하는 것이 나는 좋다고 생각해. 학교에 있는 영어 수업을 열심히
참여하고, LEC(Language Education Center)를 이용하기도 하는 것도 하나의 방법이 될 수 있어.
나는 이 외에도 모든 보고서를 영어로 쓰는 연습도 했었어. 한글로 써도 되고, 영어로 써도 된다면
나는 무조건 영어를 선택했어. 아마 5 시간이면 쓸 보고서를 8 시간이 넘게 걸려서 써야한 적도
있지만 내가 나중에 수없이 하게 될 일이라 생각해서, 지금부터 연습한다 생각하고 영어로 써왔어.
사실 아직도 영어는 힘들어. 하지만 내가 처음 학교에 입학했을 때를 생각한다면 상상할 수 없을 만큼
많이 발전했다고 생각해. 그리고 앞으로도 발전할 수 있다고 생각하고, 언젠가는 내가 영어가 어렵지
않은 순간이 오길 바라고 있어.
그럼 영어만 해결되면 잘 살아남을 수 있는 것일까? 뭐 그럴 수도 있지만 내가 학교에서 또
열심히 하면 좋다고 생각되는 건 ‘소통’이야. 친구들과 밤새 나누는 연애 이야기, 소소한 일상 이야기
등등이 소통이 될 수 있는데, 나는 그런 소통이 아닌 학업적인 측면에서의 소통을 알려주고 싶어.
다들 지스트의 알다시피 지스트는 소수정예로 수업이 이루어지는 경우가 많아. 교수님들이 학생
하나하나에게 신경을 더 많이 써줄 수도 있지. 또한 교수님 오피스의 문턱이 다른 학교에 비해서는
낮아서 언제든 교수님께 메일을 드리고, 약속을 잡고, 찾아뵐 수 있지. 꼭 약속을 잡지 않더라도
오피스아워 시간을 이용해서 찾아뵐 수도 있어. 수업시간에 이해되지 않은 내용에 대해 여쭤볼 수도
있고, 학업적인 것 이외에 교수님과 상담을 할 수도 있지. ‘교수님께 어떻게 그럴 수 있지?’하고
절레절레 할 수도 있지만 한번쯤은 가보라고 하고 싶어. 고등학교 선생님을 찾아뵙는 것 하고 크게
다를 것 없어. 그래도 어떤 친구들은 ‘ 모 르 는 게 부끄러운데... ’ 라 고 생각할 수 있지만, 우리는
학생이고, 배우기 위해 대학에 왔으니, 궁금한 것이 있으면 여쭤볼 수 있다고 생각해. 많은 방면에서
교수님들은 우리에게 열려있다는 점을 알고 있으면 좋을 것 같아. 나는 아니지만 어떤 친구들은 책
읽는 것을 좋아해서 인문 교수님들과 글에 대해서 이야기를 나누기도 하더라구! 그럼 교수님과의
소통뿐이 다일까? 당연히 친구들, 선배들, 또는 조교들과의 소통도 중요하다고 생각해! 이건 개인적인
생각이지만 내가 가장 좋은 공부법이라고 생각되는 것 중 하나가 친구들과 함께 모여서 토론하며
숙제를 하는 것이라고 생각해! 가끔 다른 길로 빠지는 경우도 있지만 각자 수업시간에 이해한 방법도
다르고, 지식을 받아들이는 방향도 다르고, 문제를 바라보는 관점이 다르기에 이를 공유함으로써
나의 시야를 넓히는 것도 하나의 좋은 공부법이라고 생각해. 선배들한테 학업에 대해 조언을 얻는
것도 큰 도움이 될 수 있어. 너희가 지금 힘들어하는 부분, 고민하는 많은 부분들을 선배들도 겪었던
일이기에 선배들은 어떻게 그 시기를 견뎠는지 듣는 것도 좋은 방법일 것 같아.
마지막으로 내가 강조하고 싶은 것은 많은 것을 도전하는 것에 대한 중요성이야. 학교에서
주어진 많은 것들에, 또 어떤 것이든 관심이 간다면 도전해보는 것은 참 중요한 것 같아. 다양한
프로그램, 봉사활동, 공모전 등등 해보고 싶다는 생각이 들면 언제든지 도전해봐! 이렇게 말하면서도
나도 망설일 때가 많아. 내가 조금은 소심해서 무언가를 지원하고 시작하는 것에 대한 두려움이
크거든. ‘지원했는데 떨어지면?’하면서 아직 일어나지도 않은 것에 대한 걱정을 하곤 하지. 그런
걱정을 하면서도 많은 순간 도전하는 이유는 도전하지 않으면 기회는 사라지기 때문이야. 나에게 온
기회를 잘 쓰는 것도 아주 큰 능력이라고 생각해. 아무나 그 기회를 잡는 것이 아니고 그 기회를
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얻으려 노력하는 자만이 그것을 쟁취할 수 있는 거니까! 너희는 지금부터 항상 준비된 사람이 되도록
노력하고 기회가 왔을 때 그것을 잡을 수 있는 사람이 되는 사람이 되었으면 좋겠어.
솔직히 지난 3 년간 많은 어려움들이 있었고, 여기서 그만둘까 하고 고민했던 적도 많아.
하지만 지금까지 잘 이겨냈고, 아직은 내가 힘든 일보다 즐거운 일이 더 많다고 생각해! 하나하나
겪으면서 알아간 것도 많았고! 지금의 나는 신입생 때의 나에 비하면 아주 많이 발전했다고 생각해.
너희들이 나의 글을 읽고, 또는 읽지 않아도 앞으로의 지스트 생활에 대해 생각해보면 조금 더 수월한
생활을 할 수 있지 않을까해! 적어도 노력은 배신하지 않는다는 걸 꼭 알고 지스트에서 생활할 수
있었으면 좋겠어! 그럼 즐거운 신입생 영어캠프가 되길 바랄게!

송은선

is spending this semester at the University of California at Berkeley because

she was accepted for the Study Abroad Program (SAP).

Questions:
1. What impact does 송은선’s letter have on you?
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
2. If you could ask 송은선 any question, what would you ask her about?
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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Succeeding in Science: Some Rules of Thumb
James Watson
To have success in science, you need some luck. Without it, I would never have
become interested in genetics. I was 17, almost 3 years into college, and after a summer in
the North Woods, I came back to the University of Chicago and spotted the tiny book by the
theoretical physicist Erwin Schrödinger. In that little gem, Schrödinger said the essence of
life was the gene. Up until then, I was interested in birds. But then I thought, well, if the gene
is the essence of life, I want to know more about it. And that was fateful because, otherwise, I
would have spent my life studying birds and no one would have heard of me.
Instead, I became absorbed with one of the defining questions of the twentieth
century: What was the gene? And then I got a second break: I was turned down for graduate
school by Caltech. Why would they be interested in someone whose principal college work
was in birds? So I went to Indiana instead, and my professor was none other than Salvador
Luria. His belief in me gave my early interest in genetics a big boost. And unlike Pasadena,
Bloomington provided girls and basketball.
But to succeed in science, you need a lot more than luck. And it’s not enough to be
smart—lots of people are very bright and get nowhere in life. In my view, you have to
combine intelligence with a willingness not to follow conventions when they block your path
forward. For me, that meant giving up Luria’s way of doing things, even before I had finished
my Ph.D., and searching for my own way. And it meant doing lots of other things a little
differently than most people. And these have become my rules for success.
Learn from the Winners
Take the first rule: To succeed in science, you have to avoid dumb people (here I was
still following Luria’s example). Now, that might sound inexcusably flip, but the fact is that
you must always turn to people who are brighter than yourself. It’s like playing any game—
tag or tennis. Even as a child, I never liked to play tag with anyone who was as bad as I was.
If you win, it gives you no pleasure. And in the game of science—or life—the highest goal
isn’t simply to win, it’s to win at something really difficult. Put another way, it’s to go
somewhere beyond your ability and come out on top.
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Take Risks
Which brings me to my second rule: To make a huge success, a scientist has to be
prepared to get into deep trouble. Sometime or another, people will tell you that you’re not
ready to do something. Take my early career. The zoologist Paul Weiss, from whom I had
learned about invertebrates, had a good brain but he was lacking in vision. That didn’t help
me, because he was in charge of my fellowship in Europe. He took away my stipend when I
decided to move from Copenhagen to Cambridge. In his mind, I was not prepared for
crystallography as a biologist. He was right, of course. But the only way I was going to make
the next breakthrough in genetics was through X-ray diffraction analysis, even though most
of its practitioners thought DNA to be an unrealistic goal. If you are going to make a big
jump in science, you will very likely be unqualified to succeed, by definition. The truth,
however, won’t save you from criticism. Your very willingness to take on a very big goal
will offend some people who will think that you are too big for your britches and crazy to
boot.
Now this act of ignoring the assessments of those who seem to have the power to
control your fate can be traumatic. Often it entails rejecting your mentor, your lab head, or
your department chairman. But to get where you want to go, you even have to be prepared to
give up your second parents. You’ve probably already given up your real parents—that was a
hard one—and now you have to give up your scientific heroes. This can be more than just
personally upsetting. You can, if you’re not careful, develop deep anxieties.
Have a Fallback
And that brings me to my third rule: Be sure you always have someone up your sleeve
who will save you when you find yourself in deep shit.
Francis Crick and I were both in trouble at various times in our careers, but that never
really stopped us because we always found someone who would save us. In Cambridge, both
Max Perutz and John Kendrew stood behind us. John, for example, promised to let me live
for free in his Tennis Court Road house after Paul Weiss had cut off my stipend. But I think
of many bright scientists (our DNA-hunting competitor, Rosalind Franklin, was one) who,
when they found themselves in trouble, had no one who would or could save them.
Luria first saved me when, as a mere graduate student, I outraged a prominent
professor, Ralph Cleland, who wanted to make me take histology. I considered that course a
waste of my time. And I said just that with Cleland in the room as part of my thesis
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committee. Luria was, of course, very upset with my bluntness. But he didn’t join forces with
Cleland and force me to waste my time doing silly drawings when I could be having fun with
phages. So I went out into the world ignorant of histology.
Have Fun and Stay Connected
Which brings up my fourth rule: Never do anything that bores you. My experience in
science is that someone is always telling you to do things that leave you flat. Bad idea. I’m
not good enough to do well something I dislike. In fact, I find it hard enough to do well
something that I like. And that brings up another reason for having people around who care
about you— you have to have people you can go to for intellectual help. Francis frequently
went for assistance to his more-than-bright philosopher/mathematician friend, George
Kreisel, who was noted for not respecting conventions. He seemed to have no close friends
except Francis. But Francis frequently turned to him when the mathematics got difficult.
Constantly exposing your ideas to informed criticism is very important, and I would
venture to say that one reason both of our chief competitors failed to reach the double helix
before us was that each was effectively very isolated. Rosalind Franklin found small talk
awkward and, until it was too late, did not realize how much good advice Francis would
willingly have given her. Had she started to talk to him, Francis would have led her to use her
facts to find the base pairs. And then there’s Linus Pauling. Linus’ fame had got him into a
position where everyone was afraid to disagree with him. The only person he could freely
talk to was his wife, who reinforced his ego, which isn’t what you need in life.
While it is tempting as a young person to dream about going into science because you
think ideas will let you escape dealing with people, once you are a scientist you must change
your attitude. When you are in high school, it can be very comfortable to say to yourself:
Why should I be with those kids that are commonly awful? But here’s the truth: It’s very hard
to succeed in science if you don’t want to be with other scientists—you have to go to key
meetings where you may spot key facts that would have escaped you. And you have to chat
with your competitors, even if you find them objectionable. I did that a lot. I knew almost
everyone I needed to know, no matter whether they exuded goodness or badness. And it paid
off.
So my final rule is: If you can’t stand to be with your real peers, get out of science.
Watson, J.D. (2001). A passion for DNA: genes, genomes, and society. New York: Cold
Spring Harbor Laboratory Press.
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Advice for Young Scientists
Ivan Pavlov
What would I wish for the young people of my motherland who dedicated themselves
to science?
First of all—consistency. Of this very important condition for fruitful scientific work I
cannot speak without emotion. Consistency, consistency and again consistency. Right from
the very beginning inculcate in yourself the habit of strict consistency in acquiring
knowledge.
Learn the ABC of science before you attempt to scale its peaks. Never embark on
what comes after without having mastered what goes before. Never try to cover up the gaps
in your knowledge, even by the boldest guesses and hypotheses. No matter how this bubble
may delight the eye by its profusion of colours, it is bound to burst, and you will be left with
nothing but confusion.
Develop in yourself restraint and patience. Never funk the hard jobs in science. Study,
compare, accumulate facts.
No matter how perfect a bird's wing may be it could never make the bird airborne
without the support of the air. Facts are the air of the scientist. Without them you will never
be able to take off, without them your "theories" will be barren.
But when studying, experimenting and observing, do your best to get beneath the skin
of the facts. Do not become hoarders of the facts. Try to penetrate into the secrets of their
origin. Search persistently for the laws governing them.
The second thing is modesty. Never think that you know everything. No matter in
what high esteem you are held always have the courage to say to yourself: "I am ignorant."
Do not let pride take possession of you. It will result in you being obstinate when you
should be conciliatory. It will lead you to reject useful advice and friendly help. It will
deprive you of the ability to be objective.
In the team of which I am leader, everything depends on the atmosphere. All of us are
harnessed to a common cause and each pulls his weight. With us it is often impossible to
discern what is "mine" and what is "yours," but our common cause only gains thereby.
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The third thing is—passion. Remember, science requires your whole life. And even if
you had two lives to give they would not be enough. Science demands of man the utmost
effort and supreme passion. Be passionate in your work and in your quests.
Our country is opening wide vistas before scientists, and—it must be owned—science
in our country is being fostered with a generous hand.
What is there to say about the status of our young scientist? Here, it would seem,
everything is quite clear. Much is given to him, much is expected from him. For him, as for
us, it is a matter of honour to justify the great trust that our country puts in science.
Pavlov, I.P. (1955). I.P. Pavlov: selected works. Moscow: Foreign Languages Publishing
House.

Questions:
1. Both James Watson and Ivan Pavlov won the Nobel Prize. Whose advice do you like
more: Watson’s or Pavlov’s? Which advice was your favorite? Please explain why.
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
2. What was the best advice from your family or friends before you came to GIST College?
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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Excerpt from Letters to a Young Scientist
Edward O. Wilson
I arrived at the University of Alabama shortly after my seventeenth birthday, the first
member of my family on either side to attend college. I had by this time shifted from snakes
and flies to ants. Now determined to be an entomologist and work in the outdoors as much as
possible, I kept up enough effort to make A’s. I found that not very difficult (it is, I'm told,
very different today), but soaked up all the elementary and intermediate chemistry and
biology-available.
Harvard University was similarly tolerant when I arrived as a Ph.D. student in 1951. I
was considered a prodigy in field biology and entomology, and was allowed to make up the
many gaps in general biology left from my happy days in Alabama. The momentum I built up
in my southern childhood and at Harvard carried through to an appointment at Harvard as
assistant professor. There followed more than six decades of fruitful work at this greatuniversity.
I’ve told you my Pushmataha-to-Harvard story not to recommend my kind of
eccentricity (although in the right circumstances it could be of advantage); and I disavow my
casual approach to early formal education. I grew up in a different age. You, in contrast, are
well into a different era, where opportunity is broader but more demanding.
My confessional instead is intended to illustrate an important principle I've seen
unfold in the careers of many successful scientists. It is quite simple: put passion ahead of
training. Feel out in any way you can what you most want to do in science, or technology, or
some other-science-related profession. Obey that passion as long as it lasts. Feed it with the
knowledge the mind needs to grow. Sample other subjects, acquire a general education in
science, and be smart enough to switch to a greater love if one appears. But don't just drift
through courses in science hoping that love will come to you. Maybe it will, but don’t take
the chance. As in other big choices in your life, there is too much at stake. Decision and hard
work based on enduring passion will never fail you.
Wilson, E.O. (2013). Letters to a Young Scientist. New York: Liveright Publishing
Corporation.
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GIST College Students Talk with a Nobel Laureate
Thomas Südhof

Professor Thomas Südhof won the 2013 Nobel Prize in Physiology or Medicine. This
is a transcript of the discussion he had with GIST College students who visited his Institute
for Stem Cell Biology and Regenerative Medicine lab at Stanford University on July 24,
2015. GIST Professor Steve Cho (조경래) took the students to meet Professor Südhof because
Professor Südhof was one of his mentors in graduate school.
GIST Student (한귀동):
Our college only started five years ago and what would be your advice to
second year college students like us?
Professor Südhof:
Well, my advice in general would be to focus on what you are interested in
and not on where you think the jobs are or the opportunities are or the money is. You
know, I think in our world people think too much about money, and the thing is
that—you know you only have one life. And in the end, you are going to die, okay? It
is important to do something that you actually believe in and enjoy for its own sake
and not just for making money. And so I think it is important to study things that you
Achieving Academic Success at GIST College
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really think are interesting and important and not things that you are not really
interested in, okay?
In fact, I find it kind of amazing that people who are already incredibly rich
mostly spend their time to get richer, so there is never an end. It seems pointless. So
as long as you have a good life, and most people in our society have a reasonably
good life, especially when you are college educated. It is more important to spend
your time on something that you actually like. You know you also get better at it. It is
very difficult to be good at doing something you don't like doing because your brain
does not want to do it.
GIST Student (김아린):
I have heard that you are German, but now you are studying and working in
America. What is the biggest obstacle when you are studying or researching abroad?
Professor Südhof:
Oh, I am German. I am also by now an American, and I have lived in the
United States for a long time because my family is from here. So I feel that I am both
at this point. I think that the United States is a good country to be in because it is
diverse ethnically. There are many different types of people around here. I think that
it is very important to be able to express yourself—if you are in America—in English.
That is crucial. It is really not that important to have no accent, so it is perfectly fine
to have an accent. I have an accent. I will always have an accent even though I have
lived most of my life here. And it is more important to learn how to communicate,
and this is particularly important in the United States.
Working over the years with many people from Asia--whether it is Chinese,
Koreans, Japanese—I think one of the biggest problems that people from Asia—from
different countries—have is the ability to communicate. So that is probably the most
important, and it is usually much easier for women to communicate than for men, so
men have more problems generally.
Everyone: [Laughter].
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한국어...

GIST Student (한귀동):
우리 학교는 이제 개교한 지 이제 5 년밖에 안되었습니다. 박사님은 우리 같은
(신생학교의) 대학 2 학년들에게 어떤 조언을 해주실 수 있을까요?

Professor Südhof:
음, 제가 드릴 수 있는 일반적인 조언은 일자리가 어디 있는지, 어떤 기회가 올지
또는 돈에 욕심내지 말고 자기가 좋아하는 것이 무엇인지에 초점을 맞추는 것입니다.
아시겠지만, 세상 사람들은 돈에 너무 집착하는 것 같습니다. 하지만 인생은 한 번뿐이고,
결국 우린 다 죽잖아요? 단지 돈을 벌기 위함이 아닌 자신이 실제로 믿고 즐길 수 있는 일을
하는 것이 중요합니다. 그래서, 별로 관심 없는 공부보단 정말 관심 있고 중요하다고
생각하는 공부를 해야 한다고 생각합니다. 그렇죠?
사실 놀라운 것은, 이미 부유한 사람들은 대부분 더 많은 돈을 모으는 데 시간을
투자한다는 것입니다. 그래서 끝도 없고 무의미하죠. 대부분 사람들, 특히 대학 교육을 받은
사람들은 꽤 괜찮은 삶을 살고 있죠? 그래서 더더욱 자신의 시간을 자신이 원하는 것에 쓰는
것이 중요 합니다. 자신이 좋아하고 원하는 것을 하다 보면 더 잘하게 되지요. 자신이
좋아하지 않는 일을 잘하기란 정말 어렵습니다. 왜냐하면, 여러분의 뇌가 하기 싫어하기
때문이죠.

GIST Student (김아린):
박사님이 독일인인 것을 들었습니다만 미국에서 공부하고 연구를 하시죠. 외국에서
(외국인으로서) 공부나 연구를 하실 때 어떤 것이 가장 큰 걸림돌이 인가요?

Professor Südhof:
아 네, 독일인 맞습니다. 지금은 독일계 미국인입니다. 그래서, 제 가족들은
미국인이고, 저는 미국에서 산 지 오래됐습니다. 제 생각에 미국은 다양한 민족들이 살기에
좋습니다. (일단) 여기엔 다양한 사람들이 (아주) 많습니다. 저는 미국에 산다면.. 영어로..
(영어를 사용하여) 자신을 표현할 줄 알고, 그렇게 되도록 노력하는 것이 매우 중요하다고
생각합니다. 영어는 아주 중요합니다. 그러나 발음이 그렇게 중요하지는 않은 것 같습니다.
저도 (독일어) 악센트가 있습니다. 미국에 오래 살았어도 악센트는 어쩔 수 없어요. 그렇다고
(발음이 서툴다고) 말하고, 의사소통하는 훈련을 등한시하면 안됩니다. 발음보다 더 중요한
것은 의사소통입니다. 특히 미국에선 더 중요하죠.
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중국인이든, 한국인이든, 일본인이든 많은 아시아인과 일을 해 왔는데, 아시아인의
가장 큰 문제점은 (발음이 서툴다고 의기소침하여) 의사소통하는 것을 최소화하고, (시간을
들여서 훈련을) 하지 않는 것 같습니다. 아마도 (연구활동에서 가장 중요한 것은 연구자들
사이의) 의사소통이라고 봅니다. 일반적으로 아시아 여성이 아시아 남성보다 의사소통을 (더
많이 신경 쓰고 훈련하여) 훨씬 더 쉽게 합니다. 아시아 남성들이 더욱 분발해야 할 점이라고
봅니다.

Everyone: [Laughter].
조교수와 모든 학생, 특히 남학생들이 (아시아 남성들이 더욱 분발해야 할 점이라는
말에) 웃었습니다.

Questions:
1. Professor Südhof said it was important for students from Asia (and Korea) to learn how to
communicate better. He did not say it was important for them to speak with perfect English.
What is the difference between communication versus perfect language speaking ability?
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
2. Why is communication more important than perfect speaking ability?
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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Success Really Depends on Being Different
Kin Choong Yow
Hello, and welcome to GIST!
My name is Kin Choong Yow, and I am a professor at GIST College. I teach
computer science, programming, data structures, and artificial intelligence. Personally, I am
someone who likes to do more things than just what I am required to do, and I think that this
attitude will also help you be a more successful student at GIST College.
I would like to tell you a story about one of my college students at GIST. He was an
ordinary college student, and ordinary college students are expected to go to class, attend
lectures, finish homework, pass the exams, get good grades, graduate, and then go to graduate
school. This is the life for typical college students at GIST.
But this particular college student of mine did not want to be just another ordinary
college student. So he decided to do an unpaid internship with me. Some professors have
funding or their own labs, but his main priority was not to earn money or to join a lab after
graduating. Instead, he wanted to do an internship with me because he was interested in my
particular area of research. So he came to me.
He started his internship with me in his junior year. I gave him a research project, and
he started to work with me during his vacation when he had more free time. He worked very
diligently, and he managed to get some very good results after working for about one and a
half semesters. So he wrote a paper in English and submitted it to an international conference
in Europe. His paper was accepted, and so therefore, of course, that was very good news: He
published a paper as the first author while he was still just a college student!
After another year, he graduated from GIST College, and he decided to apply to
various graduate schools: GIST, KAIST, and POSTECH. He applied to all three, but his GPA
was not fantastic. He had a good GPA, but it was not like 4.5. He seemed like an ordinary
college student who goes to class and graduates, but he did something very different from
other college students. He published a paper because he followed his passion for research and
worked very hard to achieve good results. That is the most important lesson!
Therefore, when he applied to graduate school, his grades were not the best. But in
the end, he was accepted by POSTECH, he was accepted by KAIST, and he was accepted by
GIST. All three graduate schools accepted him. GIST even offered him the President's
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Scholarship, the 총장 장학금 which is worth six million won a year. And when he graduated
from GIST College, he even received the 미래인재상 award.
This student is a success story because he was not satisfied with being just another
ordinary college student. He wanted to be more than just another ordinary college student, so
he worked very hard using his own free time—even during his vacation—to follow his
passion and achieve his goal. Because of that, he was a very successful student!
So this is the message that I have for you today as you start college: Do something
different at GIST College, and that difference will help you in the next stage of your life. You
need to do something more than just studying, going to class, and getting good grades. Then
you can include that information on your CV or résumé to demonstrate how you are
different—and better—than other college students. Success really depends on being different.
Good luck at GIST College, and I look forward to seeing you in my classes!
Professor Kin Choong Yow
January 2017
Professor Yow believes that you have to take advantage of your opportunities to be
successful. Because, by taking advantage of the opportunities at GIST College, you will be
very different from other college students—and not just from other students at GIST but from
other college students from around the world. Do not be ordinary; be exceptional!
As an example of a student who did something different at GIST College, Professor
Yow told you the story about a student named Insu Kim (김인수). Insu Kim researched and
wrote this paper with Professor Yow, which was published by the Ninth International
Conference on Mobile Ubiquitous Computing, Systems, Services and Technologies:
Kim, I. «김인수» and Yow, K.C. «
». (2015). Object location estimation from a single
flying camera. UBICOMM Ninth International Conference on Mobile Ubiquitous Computing,
Systems, Services and Technologies: 82-88.
The International Academy, Research, and Industry Association (IARIA) holds the
copyright to the paper, but it is reprinted here under IARIA’s policy guidelines that
discourage any access restrictions. Please take a look at his paper (can you write—and
publish—a scientific paper like this?), and then you can read a GIST news article about
Professor Yow’s research projects with his college students.
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UBICOMM 2015 : The Ninth International Conference on Mobile Ubiquitous Computing, Systems, Services and Technologies

O bject Location Estimation from a Single F lying C amera
Insu Kim and Kin Choong Yow
GIST College, Gwangju Institute of Science and Technology
Gwangju, Republic of Korea
e-mail: ahinsutime@gist.ac.kr, kcyow@gist.ac.kr
Abstract W ith the recent popularity and ubiquity of drones,
there had been an increasing demand to deploy drones for the
detection, localization and tracking of objects in a scene (e.g.,
pedestrians, cars, etc.). T he problem with a single camera
drone is that it is impossible to estimate distances from a single
image. A lthough the drone can fly to another position to take a
second image, the object that we are tracking may have moved
during that time interval, rendering traditional stereo-vision
algorithms useless. In this paper, we propose a novel system
that instructs the drone to fly in a specific pattern so as to
achieve a large baseline, and use three images (instead of the
traditional two) to recover the distance to the object that is
moving. T he experimental results show that our algorithm can
estimate depth with better or equal accuracy than other stateof-the-art methods. T his algorithm would have great
significance for small or low cost drones which are unable to
car ry additional devices (apart from the built-in camera), thus
enhancing their ubiquity of use.
Keywords - computer vision; drone; stereo-vision; distance
extraction; object detection; location mapping.

I.

INTRODUCTION

With the recent popularity and ubiquity of drones or
Unmanned Aerial Vehicles (UAV), they have been
increasingly deployed in various tasks such as object
localization and tracking. Drones often carry a highdefinition camera and it can be used for surveillance,
expedition guidance, search and rescue, etc. However, with a
single image of an object, it is usually impossible to obtain
the distance of the object from the camera because we
usually do not know the size of the object.
Traditionally, such a problem can be solved with stereovision, i.e., putting a second camera some distance away and
computing the disparity of the object in the two images.
However, existing stereo-vision algorithms require that the
distance between the two cameras (i.e., the baseline) be fixed
because the image disparity is a function of the object
distance and the baseline.
Drones can be and have been fitted with two cameras for
their mission. Carrillo et al. [1] showed the possibility of
using stereo vision with inertial navigation system which can
d two
separated fixed camera on the drone. Knoppe [2] also
proposed a system for a drone carrying a stereo camera to get
ground surface scanning data. Schauwecker and Zell [3]
introduced more sophisticated method for navigating Micro
Aerial Vehicles (MAV) using four cameras. They performed
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stereo matching separately for the downward and forward of
the MAV.
Certainly, the use of additional cameras could generate
problems for a drone such as increased payload, insufficient
power, reduced duration of flight, instability, etc. However, a
more important problem is that the baseline between the two
cameras is short relative to the distance of the object,
resulting in very large errors in distance estimation. Since the
drone can fly to any location with little or no restrictions, the
obvious solution is to carry a single camera and fly as far as
the environment allows (i.e., without losing sight of the
object or crashing into an obstacle) so as to maximize the
baseline. Traditional stereo-vision algorithms will still work,
and it does not matter whether the two images are taken from
two separate cameras, or from a single camera that had
moved. This, however, works only if the target object
remains stationary between the two views.
Hence, in this paper, we propose a novel algorithm that
enables a drone carrying a single camera to produce an
accurate estimate of the distance of a stationary or moving
object. Our algorithm works by instructing the drone to fly in
a specific pattern so as to achieve a large baseline, and use
three images (instead of the traditional two) to recover the
distance to the (moving) object.
Our proposed system is very effective for small or low
cost drones (e.g., Parrot rolling spider [4]) which are unable
to carry additional devices (apart from the built-in camera).
This increases the ubiquity of using drones for object
localization and tracking. Once the distance of the object
from the drone is known (and angle, which can be obtained
from a magnetic compass), we can map the object location to
any global coordinate system (assuming that we know the
, through Global Positioning System
(GPS)).
The rest of the paper is organized as follows: Section II
discusses some related work, and Section III describes the
proposed algorithm. Section IV discusses the implementation
details and Section V provides the experimental results.
Section VI concludes the paper.
II.

RELATED WORK

Similar work has been done by Zhang and Liu [5]. They
proposed a system where a drone estimates relative altitude
from a ground object with (or without) movement if the size
of the object is known. In our system, we do not make the
assumption that we know the size of the object. This means
that our algorithm is more generic and can be extended to
locate and track any kind of objects. Sereewattana et al. [6]
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did depth estimation of color markers for automatic landing
control of UAV using stereo vision with a single camera. In
their work, the color markers are static (i.e., not moving) and
are close to the drone (below 3 meters). Kendall et al. [7]
also proposed novel system for UAV which tracking an
object of known color and size to get the depth information.
For our case, our objects can be any size, moving and can be
arbitrarily far (limited by the accuracy of the object detection
algorithm).
A moving camera can also be compared to a Pan-TiltZoom (PTZ) camera. Wan and Zhou [8] introduced a novel
stereo rectification method for a dual-fixed-PTZ-camera
system that can recover distance accurately. However, their
PTZ camera pair is fixed so the object may disappear from
different positions to avoid occlusion, as well as choosing the
length of the baseline. Tran et al. [9] proposed a system that
performed face detection using dual fixed PTZ cameras for
large area security system. They showed good result for the
detection rate (99.92%) with indoor detection range (5 to
20m). However, their work is concerned about object
recognition rather than to estimate the distance of the object
from the camera.
III.

PROPOSED ALGORITHM

A. System Overview
Figure 1 shows an overview of our system. Our system
consists of a drone mounted with a single camera at position
(xd, yd). Using the algorithm described later in this section,
the drone will compute the distance Z and angle of an
object (e.g., pedestrian) relative to itself, and then use this
distance to compute the position of the object (x, y) in global
coordinates. We assume that the position of the drone is
always known (e.g., through GPS, or WiFi positioning, or
from Inertial Navigation System (INS), if available).

After calculating the position of the object, the drone
will compute a new position for it to fly to (if the object has
moved) so that it will continue to have the object in its view.
This process can be repeated as often as necessary. Figure 2
gives a flowchart of the system.
Take off
Object detection
Center the object in the view
Flying sideways & Taking images
Compute distance and angle
Convert to global coordinates
Fly to a new position

Land
Figure 2. System flowchart

B. Object detection
Our system is not restricted to work on only one class of
objects. It can be extended to work on any class of objects,
but we need to have a reliable object detection algorithm for
it. In this paper, we demonstrate our system on pedestrians,
and we make use of the Histogram of Oriented Gradients
(HOG) pedestrian descriptor from the OpenCV 2.4.10 library
ure 3 shows an example of the
pedestrian detection algorithm in OpenCV, which displays a
bounding box over the detected pedestrian.

!
!

!"
!

Figure 1. Overview of the localization system
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Figure 3. Example of pedestrian detection from the drone
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The pedestrian detector from OpenCV can detect more
than one person in a scene. Like with any other tracking
algorithm, we need to make use of additional information
(e.g., color, size, motion vectors, etc.) to correctly match the
object in different scenes. However, our experiment shows

P ( c m)

camera, the false detection rate becomes significantly
increased. Thus in our experiments, we restrict our study to
detect pedestrians at depths below 11 meters. The design of a
more accurate pedestrian detector is not in the scope of our
work.

Z (cm)

C. Camera Calibration
In order to obtain an accurate estimation of the depth of
an object, the camera needs to be calibrated. The basic
concept of the classical structure-from-motion algorithm is
from the geometry shown in Figure 4.

p (pix)

Figure 5. Geometry of view angle calibration

We can obtain this value by placing an object at various
ure 6) and
measuring the image offset p and the angle subtended

Figure 6. Images of an object taken at various positions

Table I shows the data measured from Figure 6. While the
/p ratio is not constant throughout the entire image, the
variation was found to be quite small (0.001 /pixel) between
the two cases where the object is in the image center and at
the image edge.

Figure 4. Classical disparity formula diagram

From Figure 4, using similar triangles, the following
relation for depth, Z, can be derived easily:

(1)
where f is the focal length, T is the baseline, and
is
the image disparity. The camera needs to be calibrated to
find f in order to be able to obtain Z based on the image
disparity.
However, in our formulation (discussed in the next
section), we need another important parameter which maps
the image offset p (position of the object in the image from
the image center) to the angle subtended by the object
from the image center (see Figure 5). As the image offset p
is dependent entirely on the focal length, we choose to
calibrate for /p instead of the focal length f.
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TABLE I.

CALIBRATION OF THE DRONE S CAMERA

Z (cm)

P (cm)

arctan(Z/P) ( )

p (pixels)

92

57

31.78

320

/p ( /pixels)
0.099

At the image edge of 320 pixels (for a 640x480 pixel image),
the /p ratio is found to be 0.099
.

D. Baseline calibration
Another important parameter to calibrate is the distance
between the drone positions at each successive image
capture. This represents the baseline between the images. To
obtain these distances, the drone is instructed to take a
sequence of images at constant rate while flying with a preset
speed to the left (or right). To reduce the error in estimating
depth, the length of the baseline should be as long as possible.
In our calibration experiments, we allow the drone to
takeoff and hover for a few seconds until it has stabilized,
and then we send an instruction to the drone to fly to the left
on) at the maximum
speed (i.e., roll angle phi = -1.0, normalized), while taking
images at 500ms interval for a total of 11 images. These
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values were chosen after numerous tries to give the best
tradeoff between distance flown and the time taken to
complete, as the object (pedestrian) may have moved during
that time interval.
To measure the length of the baselines, we placed
numerous markers on a wall, and made the drone fly parallel
to the wall, taking images as mentioned above. From the
images, we can determine the positions of the drone where
the images were taken. We observe that the first image (i.e.,
at position 0) was exactly the same as the image at hovering
(i.e., it was taken before the drone has even started to rotate
(roll)), and the second image (i.e., at position 1) was taken
just after the drone has completed its rotation (roll) to the left
(but before any horizontal translation takes place so no
change in its position). The rest of the images (at positions 2
to 10) were of increasing distances between each other,
which is due to the inertial and the acceleration of the drone,
which needed some time to accelerate to the desired speed.
We repeated the experiment three times, and averaged
the results of the four experiments to produce the baselines
shown in Table II.
TABLE II.
position
0
1
2
3
4
5
6
7
8
9
10

ELINE CALIBRATION

Average distance from previous
position (cm)
- (Hover)
0 (Rotate)
47.50
51.75
75.75
91.25
100.5
108.75
126.75
146.50
189.25

The baseline between any two images is simply the sum
of the values between them. For example, the baseline
between image 0 and image 5 is 47.50+51.75+75.75+91.25
= 266.25(cm).

E. Depth estimation
We now present our formulation for estimating the depth
We will divide our discussion into 3 parts (1) stationary
object, (2) moving object in a direction parallel to the
moving object in a direction
For a moving object in an
arbitrary direction, a similar analysis has been performed but
the result is not shown here due to the lack of space.

1) Stationary Object
If the object is stationary, then our problem reduces itself
to the classical case of stereo-vision. Figure 7 illustrates the
geometry needed for the computation of depth Z in this case.
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Z
T
Figure 7. Classical stereo vision method for the stationary pedestrian

We will first instruct the drone to takeoff, and then hover
for a few seconds for it to stabilize itself. Then, we will call
the object detector function to find any objects within its
view. For the ease of discussion, let us use the example of
pedestrian detection. After the drone is stabilized, we call the
HOG pedestrian detector from the OpenCV library. If more
than one pedestrian is found, we need to choose which
pedestrian is the one that we are trying to localize. After we
have found the pedestrian, we rotate the drone (yaw) so that
the pedestrian (i.e., the centroid of the bounding box) is in
the center of the image (see Figure 2 for an overview of the
system).
The next step is the most important step of the algorithm.
The drone is instructed to fly left and take 11 images using
the same parameters as in the baseline calibration. After the
images are taken, the drone will return to its hovering state
and then examine whether the pedestrian is detected in each
image. For example, if the pedestrian disappears at image 6,
then the drone will use image 0 and image 5 to calculate the
baseline (otherwise use the last image so as to obtain the
largest baseline). From the image offset p of the pedestrian in
image 5, we can also use our calibrated /p to find the angle
at image 5.
From Figure 7 we can obtain the equation:

(2)
from which we can compute the depth Z.

2)
Here, we assume that the object (pedestrian) is moving at a
constant speed in a straight line. If he is not, we can
approximate the pedestrian movement as piecewise linear.
The loop in Figure 2 needs to be repeated for more accurate
localization results. Figure 8 illustrates the geometry needed
for the computation of depth Z in this case.
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C
!"
Z

Z
T

T
Figure 8. Geometry for pedestrian moving parallel to the baseline

Figure 9. Geometry for pedestrian moving perpendicular to the baseline

The key idea here is that we now need three images, at
position 0, 1 and n (the last image where the pedestrian can
still be seen) to compute the depth Z. Due to the fact that at
position 1 the drone has just completed its rotation (roll) to
the left, the drone has not moved yet but the pedestrian had
moved by a distance C. This gives us the very important
image offset p1 that allows us to calculate 1. At the nth
position, at angle 2, we know that the pedestrian has moved
by an additional distance of
. So from the
geometry, we can generate the following relation:

F. Transformation to global coordinates
After we have obtained the depth Z and angle , we can
use them together with the drone position to calculate the
global coordinates of the pedestrian. Figure 10 shows the
geometry for calculating the coordinate transformation for
each of the 3 cases.

(3)
(4)
Eliminating

(5)
from which we obtain the depth Z.
If the pedestrian moves to the right instead, equation (5)
is still valid. In that case, the pedestrian may disappear from
the image much sooner. To overcome this, we can simply
make the drone fly to the right for a second computation.

3)
In the case of a pedestrian moving perpendicular to the
baseline of the drone, the computation is very simple. Figure
9 illustrates the geometry needed for the computation of
depth Z in this case. Assuming that the pedestrian starts
from a distance of
from position 0, after n images,
he would be at a distance Z away from position 0. This is
the same as the stationary case and we simply need equation
(2) to obtain the depth Z.
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Figure 10. Coordinate transformation

In Figure 10,
refers the
positions of the drone (which is assumed to be known).
are the positions of the pedestrian
in each of the three cases of stationary, moving parallel, or
moving perpendicular (vertical) to the baseline, respectively.
Note that the initial coordinate of the drone
is
vital which is used as boundary condition for coordinate
transformation. From this geometry, we can directly
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using one of
the three following equations.

stationary) are shown in Figure 12. Notice that between the
first and second image, there is only a rotation of the drone
and there is no horizontal movement.

(6)
(
(7)
F irst image

Second image (rotate)

nth image

Last detected image

(
(8)
IV.

IMPLEMENTATION

A. Hardware
The drone used in this study is the Parrot AR.Drone2
GPS edition [10]. It has a forward-looking 720p HD camera
and a vertical QVGA camera. The drone is controlled from
an Intel i5 laptop running Windows 8.1 with 4GB of RAM.

Figure 12. Examples of Image Sequence and pedestrian detection (5.5m,
stationary pedestrian)

For each of the experiments, we compute depth error
(9)
where Z refers to the actual depth while
indicates
measured depth. Also, since we compute the pedestrian
position in global coordinates, we also compute the position
error using the following equation:
(10)
Here,

Figure 11. Parrot AR.Drone2.0

B. Software
The software we used to control the drone is
CV
Drone
which is available from Github [11]. The
image processing routines were from the OpenCV 2.4.10
library, and the entire system was developed in Microsoft
Visual Studio 2013.
V.

EXPERMENTAL RESULTS

A. Experiments
To evaluate our proposed algorithm, we conduct
experiments for each of the three cases of stationary,
moving parallel and moving perpendicular pedestrians. For
each case, we perform the experiment four times with the
pedestrian at 2.75, 5.5, 7.25, and 9 meters from the drone.
As the HOG pedestrian detection from the OpenCV library
did not work well from 11 meters and beyond, we stopped
the experiment at 9 meters.
For the moving cases, the pedestrian was asked to move
in the required direction at a speed of 0.6 m/s, covering a
distance of about 3m in the 11 images that was captured.
Examples of the images captured by the drone (at 5.5m,

Copyright (c) IARIA, 2015.

refers the actual position of a pedestrian while
indicates the measured position. The results are
shown in Tables III to V.
TABLE III.
Actual depth,
Z(m)
2.75
5.50
7.25
9.00

TABLE IV.

Depth error
rate (%)
14.5
9.3
3.6
0.4

Position error
rate (%)
16.5
18.0
12.2
7.2

PERPENDICULARLY MOVING PEDESTRIAN

Actual depth,
Z(m)
4.50
7.60
5.45
6.90

Measured
depth, Z
4.08
6.69
5.33
6.75

TABLE V.
Actual
depth, Z(m)
2.75
5.50
7.25
9.00

STATIONARY PEDESTRIAN

Measured
depth, Z
2.35
6.01
7.51
8.96

Depth error
rate (%)
9.3
12.0
2.2
2.2

Position error
rate (%)
9.4
12.9
5.86
2.2

PARALLELLY MOVING PEDESTRIANS

Measured
depth, Z
3.43
6.20
8.28
9.82
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We can see from the tables that with the exception for the
parallel case at the nearest distance (i.e., 2.75), all the
experiments yield good results at < 15% depth error rate.

B. Comparison with other techniques
In this section, we compare our algorithm with the
classical stereo-vision technique of computing image
disparity and then calculating the distance using equation
(1). Table VI shows the results.
TABLE VI.

COMPARISON WITH THE CLASSICAL METHOD
(STATIONARY PEDESTRIAN)
Classical method

Actual
depth,
Z(m)
2.75
5.50
7.25
9.00

Our method

Measured
depth, Z

Depth error
rate (%)

Measured
depth, Z

Depth error
rate (%)

2.45
7.18
8.79
10.01

11.0
31.4
21.2
11.2

2.35
6.01
7.51
8.96

14.5
9.3
3.6
0.4

While our method performs worse at short depth (2.75m),
it actually works better than the classical method for the
larger depths. We further compare our method with the
method proposed by Sereewattana et al. [6], which is only
evaluated for stationary objects less than 3m in depth. Table
VII shows the results.
TABLE VII.

COMPARISON WITH OTHER SYSTEMS (STATIONARY CASE)

System

Accuracy (%)

M. Sereewattana et al. [6]
(Only for stationary object below 3m)

3.9 ~ 12.4

Classical stereo vision depth extraction

11.0 ~ 31.4

O ur system

0.4 ~ 14.5

CONCLUSION AND FUTURE WORKS

This paper proposed a novel system to estimate the
location of an object from a single moving camera mounted
on a drone. The proposed algorithm instructs the drone to fly
in a specific pattern, which allows us to estimate the
baselines between images so as to obtain depth. The
algorithm is not restricted to any particular class of objects
and can be easily extended to any class of objects. In
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analysis of a pedestrian moving in an arbitrary direction, and
our future work will be directed to complete the experiments
for it. In addition, we will expand the capability of the
system to cope with non-linear and non-constant pedestrian
motion, and also occlusion (e.g., the pedestrian had turned
round the corner of a building).
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드론, 지능형 CCTV, 환자 행동 감지 카메라…
GIST 대학생들, 생활 밀착형 연구로 해외 논문 발표
- 전기전산 전공 대학 3~4 학년생 3 명, 외국인 교수와 함께 1 년여 연구
- 컴퓨팅 분야 국제 컨퍼런스서 발표…대학생 연구 참여 프로그램 성과

(왼쪽부터) GIST 대학 채승, 김인수, 구유리 학생과 기초교육학부 킨 충 야우 교수

□ GIST(광주과학기술원)의 학사과정인 GIST 대학(GIST College) 학생 3 명이 외국인 교수와 함께
연구한 드론, 지능형 CCTV, 환자 감지용 카메라 관련 연구 성과가 해외에서 논문으로 발표됐다.
∘ GIST 대학 김인수(21·4 학년·전기전산 전공) 씨와 구유리(24·4 학년·전기전산 전공) 씨는 지난 7 월
19~26 일 프랑스 니스(Nice)에서 열린 모바일 컴퓨팅과 시스템 및 기술 분야 국제 컨퍼런스인 에서
제 1 저자로 참여한 드론 및 지능형 CCTV 관련 연구 논문을 각각 발표했다.
∘ 채승(21·3 학년·전기전산 전공) 씨가 입원 환자의 이상 행동을 감지하기 위해 개발한 알고리즘도
같은 기간 진행된 앰비언트 컴퓨팅(Ambient Computing) 관련 응용 기술 분야의 국제 컨퍼런스인
에서 발표됐다.
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∘ 3 명의 학생들은 지난 1 년여 동안 GIST 대학 기초교육학부 킨 충 야우(Kin Choong Yow) 교수와
함께 관심 분야에 대한 연구를 진행해 왔다. 싱가포르 출신인 야우 교수는 영국 케임브리지
대학교에서 박사학위를 받은 뒤 싱가포르 난양기술대학(NTU)과 중국 선전(

) 첨단기술연구소를

거쳐 지난 2013 년부터 GIST 대학에서 학생들을 가르치고 있다.
□ 국제 컨퍼런스 발표자로는 드물게 대학생(undergraduate student) 자격으로 참가한 GIST 대학
학생들은 일상생활과 매우 밀접한 내용의 연구 성과로 해외 연구자들의 많은 관심을 받았다.
① 김인수 씨는 카메라 1 대만을 탑재한 무인항공기(드론)가 일정한 비행 패턴을 통해 확보한 영상
정보만으로 특정 물체와의 거리를 산출할 수 있는 알고리즘에 대해 논문을 발표했다.
∘ 일반적으로 드론이 촬영한 영상 정보로 거리를 산출하는 알고리즘은 2 대 이상의 카메라가 동시에
확보한 이미지들을 이용해 물체까지의 거리를 파악한다. 하지만 드론에 탑재된 카메라 2 대 사이의
거리가 짧을수록 거리 산출의 오차가 증가하기 때문에, 보다 정확한 결과를 얻기 위해서는 카메라
사이의 거리를 증가시켜야 한다.
∘ 김 씨는 오차를 줄이기 위해 1 대의 카메라를 탑재한 드론이 지상 1m 높이에서 수평으로 이동하며
지상에 서 있는 보행자를 시간차를 두고 촬영하는 방법을 이용했다.

(그림 1) 드론이 수평으로 이동하며 보행자를 촬영한 사진들

∘ 이러한 방법으로 드론이 촬영한 사진 가운데 처음 두 개의 사진(위 사진 1 번‧2 번)과 마지막
사진(4 번)에서 각 사진의 화소(畫素), 드론과 보행자가 이루는 각도의 차이, 사진 촬영 지점까지
드론이 이동한 거리 등의 값을 확보해 드론에서 보행자까지의 거리를 측정하는 알고리즘을 개발했다.
∘ 기존 알고리즘이 카메라 여러 대를 필요로 하는 것과 달리, 김씨가 제안한 알고리즘은 저가형
드론에 단일 카메라만 탑재해 특정 패턴으로 비행시킴으로써 시스템을 단순화하고 이륙 중량을
감소시킬 수 있다. 특히 이번에 발표한 수학적 알고리즘은 보행자뿐만 아니라 차량과 동물을 비롯한
다양한 종류의 물체에도 응용할 수 있다.
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② 구유리 씨는 추적 차량이 CCTV 에 포착될 경우 어떤 모습으로 보일지 예측할 수 있는 지능형
CCTV 알고리즘에 대해 논문을 발표했다.
∘ 우선 추적 차량이 CCTV 에 포착된 뒤 사라졌다고 가정하고, 촬영된 이미지에서 차량의 핵심
특징(ex. 스티커 등 차체 무늬, 차종, 색깔)을 추출한다. 이어 추출된 특징을 활용한 UVW
맵핑*(mapping)으로 해당 차량의 3D 모델을 제작하고, 알고리즘에 따라 차량의 3D 모델을
회전시키며 임의의 CCTV 시야에서 차량이 어떻게 보일지 계산했다.
* UVW mapping : 3 차원의 좌표를 2 차원 평면에 구현할 때 3 차원의 X-Y-Z 축을 2 차원
이미지에서는 평면상의 U-V-W 축에 대응시키는 방법으로, 2 차원의 UVW 좌표에 3 차원 상에
나타난 재질을 구현하는 컴퓨터 그래픽의 한 방법이다.

(그림 2) 실제 CCTV 로 촬영된 자동차 모습(좌상)과 3D 모델로 재구성된 자동차의 모습(우상). 그리고 기존
이미지와는 다른 각도에서 CCTV 로 촬영했을 경우 예상할 수 있는 자동차 이미지를 만든모습(좌하‧우하)

∘ 이 알고리즘을 적용하면 다른 곳에 있는 CCTV 가 미리 차량의 모습을 예측할 수 있고, 이를
이용하면 CCTV 시야각에 차량이 들어왔을 때 이미지 매칭을 통해 해당 차량을 탐지할 수 있을
것으로 기대된다.
③ 채승 씨는 ICT(정보통신기술)를 활용해 고령자나 환자, 장애인들의 의료 서비스를 지원하는
AAL(Ambient Assisted Living*) 환경을 구축할 수 있는 입원 환자 이상 행동(abnormal behavior)
감지 알고리즘을 제시했다.
∘ 기존 동작인식 기술은 RGB(적‧녹‧청) 센서로 얻은 영상데이터만을 활용하는데, 채 씨는 여기에
적외선 센서로 피사체와의 거리(depth)를 측정할 수 있는 키넥트*(Kinect)를 추가로 이용해 침대 위
환자의 이상 행동을 감지하는 알고리즘을 개발했다.
* Ambient Assisted Living : 고령자나 장애인 등 활동이 불편한 이들의 일상생활을 보조하는 기술
중 하나로서, 신체에 직접 센서를 부착하지 않더라도 대상을 모니터링 해 긴급 상황에 대처할 수
있다.
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* 키넥트(Kinect): 마이크로소프트사의 동작인식 센서로, 별도의 컨트롤러 없이도 사용자의 위치나
움직임을 감지하여 3 차원 데이터를 활용할 수 있다.

(그림 3) 기숙사 침대에서 표준 데이터를 만들기 위해 모의실험을 하는 모습

∘ 채씨는 먼저 자신의 학교 기숙사 침대에서 모의실험을 진행해 표준 데이터로서 △환자가 가만히
누워 있는 자세 △기침하는 동작 △침대에 누워 발버둥치는 동작 △침대에서 바닥으로 떨어지는 동작
등 일상 행동과 이상 행동을 가정한 6 개 동작의 영상을 키넥트로 촬영했다.
∘ 이어 해리스 코너 감지법*을 통해 영상 속 각 동작의 특징을 추출하고, 이후 키넥트로 촬영한 다른
영상에서 이상 행동을 감지할 수 있는 방법을 설계하였다.
* Harris Corner 감지법 : 크리스 해리스가 처음 제시한 개념으로, 영상에서 대상을 추적하거나
인식할 때 필요한 특징 점을 찾기 위해 사용된다.
∘ 기존 알고리즘은 입원 환자의 이상 징후를 감지하기 위해 환자 신체에 특정 센서를 부착해야 하는
불편이 있지만, 채 씨가 제안한 알고리즘은 몸에 센서를 부착하지 않아도 환자의 이상 행동을 정확히
감지할 수 있다.
□ 야우 교수는 “학생들의 작은 질문도 놓치지 않고 구체적인 연구 설계로 이어질 수 있도록 이끈
것이 좋은 연구 결과로 이어질 수 있었다”며 “GIST 에서는 학사과정 학생들도 호기심과 열정만
있으면 지도교수와 함께 원하는 분야의 연구를 진행할 수 있는 시스템과 문화가 정착돼 있다”고
말했다.

<끝>
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아직 20대 밖에 되지 않았지만 주변에 항상 부러운 친구들이 있다. 그들에게는 남들과 다른
어떤 것이 있다. 그것에 대해서 알려주고자 나는 몇 가지 조언을 하고자 한다. 그렇지만 내 조언을
받아드릴지는 개인의 판단이다.
첫 번째, 네가 하고 싶은 게 무엇인지 진지하게 생각해라. 고등학교까지는 우리 앞에 놓여진
것은 공부뿐이었다. 그래서 공부만 열심히 하면 되었다. 그러나 대학교에 입학하면서 우리는
생각해보게 된다. 대학생 때 내가 하고 싶은 일이 무엇인지, 나의 꿈이 무엇인지를 탐색해볼 수 있게
된 것이다. 이때 꿈이란 것이 절대 허황된 이야기를 말하는 것이 아니다. GIST에 입학할 정도의
학생이면 충분히 자신의 꿈을 실현시킬 잠재력을 가지고 있다. 또한 여러분은 아직 젊기 때문에
고민하기 좋은 시기이다. 앞으로 힘든 일 만큼 설렐 일도 많다는 것을 기억해두자.
하지만 꿈을 실현하기 위해서 ‘단순히 열심히 한다’의 시대는 지나갔다. 정보화 시대에 맞게
자신의 꿈을 실현하는 방식이 다양해졌다. 때로는 사소해 보이는 것들이 결정적인 차이를 만든다.
예를 들어 자기가 하고 싶은 분야가 있으면 논문을 검색하거나 해당 기관을 찾아서 전문가의 연락처
email을 찾아낼 수 있다. 전문가에게 e-mail을 보내서 해당 분야에 대해 자세히 알 수 있다. 이런
정보를 토대로 자기가 특정 전략을 취할 수 있게 된다. 공부나 책을 더 읽는다고, ‘열심히’만 한다고
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되기 보다는 이처럼 스스로 정보를 찾아가는 것이 꿈을 이루는 데 더 도움이 된다. 여러분들도 꿈을
대담하게 구상하고 치밀하게 계획하길 바란다.
두 번째, 모르는 것을 다른 사람들에게 물어보라. 이때, 다른 사람과 좋은 관계를 형성하고
유지하는 것이 중요하다. 사람과 사람 사이의 일은 항상 복잡하고 미묘하다. 그래서 사람과의 신뢰를
형성하는 것이 어렵고 복잡해 보일 수 있다. 하지만 두려워하거나 걱정은 필요는 없다. 시간은 조금
걸리겠지만 언제나 진심은 통한다.
GIST만큼 학생과 교수가 밀접한 관계를 맺는 환경이 없다. 지금까지 우리는 지식을 습득하는
경우, 아직까지 대부분 전문 서적을 읽거나 인터넷을 활용했다. 하지만 점점 수준이 높아질 수록
우리가 원하는 정보를 찾기가 어려워진다. 이런 경우엔 교수님에게 질문을 하면 많이 부분이
명쾌해진다. 교수님들은 전문가이기 전에 우리보다 인생을 먼저 살고 계신 선생님이고, 선배님이시기
때문이다. 우리가 선택의 기로, 절망에 빠질 때 우리를 도와주실 수 있는 분이 교수님들이다. 하지만
우리가 먼저 교수님들에게 질문을 하지 않는다면 교수님들은 우리에 대해 적절한 조언을 해줄 수
없다.
세 번째, 여유를 가져라. 여유를 가진다는 것은 균형을 유지한다는 것을 의미한다. 균형에
있어 가장 중요한 것은 건강이다. 건강 없이 그 어떤 것도 의미가 없다. 따라서 생활리듬을 적절하게
유지하는 것이 중요하다. 누구나 다른 가치관을 가지듯 사람마다 다른 밸런스를 가지고 있다. 자신의
밸런스에 맞추어 자신의 생활리듬을 조절을 할 수 있는 것이 필요하다. 대학생 생활의 시행착오가
앞으로의 삶을 대하는 방식을 바꿀 것이다.
절대 열등감을 가지고 삶에 임하지 말아달라. 자신의 잠재력을 충분히 믿으면서 여유를
가져라. 실패해도 잃을 것이 없고, 실패하더라도 다시 일어설 수 있는 시기이다. 또 시간은
쪼개질수록 시간이 생긴다. 열등감으로 인해 삶을 망치기 보다는 취미생활을 가지고, 충분한
스트레스 탈출구를 만들어야 한다. 건강한 정신력과 적절한 생활리듬은 우리의 삶을 건강하게 한다.
둘 중에 하나를 포기한다기보다 균형을 통해 둘 다를 확보하도록 노력해보자.
솔직히 말해서 나는 원론적인 이야기밖에 담아내지 못했다. 세부적인 이야기는 선배나
교수님을 찾아가서 이야기를 마저 완성하길 바란다.

Question:
이상준

is now a Ph.D. student at Caltech. Why do you think good social skills are important?

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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A Brief Introduction to CVʼs and Résumés
In his letter to you on page 33, Professor Kin Choong Yow mentioned CV’s (커리큘럼
바이티)

and résumés (이력서). CV’s and résumés are both very important for your future, but

most Korean GIST students are not familiar with either one of them. When I ask international
graduate students at GIST, all of them have a CV. When I ask Korean graduate students at
GIST, most of them do not have a CV or even know anything about CV’s. Not having a
current, up to date CV is very shortsighted for any graduate student, especially for those who
are studying science or performing research.
The word curriculum vitae is Latin for “course of life.” So a curriculum vitae is a
comprehensive history of your academic and professional achievements. The word résumé is
French for “resumed” or “to do again.” So a résumé is basically a recapitulation (재현부) or
summary of your academic and professional achievements.
CV’s and résumés are important for when you apply for jobs, especially for good jobs.
Companies, businesses, research labs, and universities will make important decisions about
you based on your CV or résumé. If they are impressed by your CV or résumé, they will offer
you a job interview. If they are not impressed by your CV or résumé, then you have have lost
your chance of working for them. Here is a comparison between CV’s and résumés:

Résumé

Curriculum Vitae

이력서

커리큘럼 바이티
Scientists, researchers,
or professors

Required for...

Most jobs

Especially important if
you are applying for a
university or research
position
Research grants and
funding

Length...

Usually just 1 page

As long as necessary to
include all of your
relevant information

Content...

Summary of your important
academic or professional
achievements

Complete history of your
academic and professional
achievements

Content begins from...

When you start college

When you start college
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As new GIST College students, knowing the differences between CV’s and résumés is
not as important as keeping a current record of your academic activities. Potentially
everything you do during college can be used on either a CV or résumé, but the problem is
that most Korean students at GIST will not think about CV’s or résumés until it is too late.
Here is a timeline example of this problem:

2017

You enter GIST College

2021

You graduate from GIST College and enter graduate school

2023

You receive your Master’s degree

One semester before graduation you realize you need a CV (헐!)
2029

You receive your Ph.D.
You need to find a good job

Most Korean students at GIST will only realize that they need a CV right before they
receive their Ph.D. when they start thinking about life after graduate school and realize that
they need to find a good job. The problem for them is how can they accurately remember the
past decade of all of their academic activities? Because if you do not include something on
your CV, then the reviewer will simply assume that you did not do anything.
So being complete and accurate are very important qualities of a good CV, and it is
better to be more accurate and specific in your CV rather than general. For example, if you
attended a science conference ten yeas ago, can you remember the name of the conference?
Who sponsored the conference? What were the dates and location of the conference? What
did you do during the conference? The more information that you can include, the better!
So my suggestion to you is very simple: Create a document file on your computer,
and include all of the academic activities that you do outside of your regular classes. The
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more activities that you include will make it so much easier when you have to create your
very own résumé or CV.

Maintain accurate records with information about: the activity, dates, names, and results.
Keep the document current and up to date so that you do not forget to include something.
Résumés are basically short, one page summaries of a curriculum vitae. On the
following pages, I have included three examples of résumés. CV’s are just more extensive.
The first résumé was made by Y.S. Choi who has just graduate from GIST College.
Even though he was a very good science student, Y.S. Choi did not want to go to graduate
school because he was not interested in science as a career. So he used his résumé to get a
very good job with Deloitte, which is a global consulting firm. He is proof that a good GIST
College education can take you anywhere in the world!
The second résumé was also made by a student who has also just graduated from
GIST College. She enjoys computer programing, so she used her résumé to get an internship
with Naver Corporation (네이버 주식회사), which is a Korean internet content service
operator. She is now planning to attend graduate school at POSTECH.
The third résumé was made by me for a friend who received an Australian Student
Visa that allowed him to work while he was studying English in Australia. He wanted to get a
job as a waiter in a restaurant, so I helped him with his résumé. He later told me that the
businesses he applied to were all impressed by his résumé, so it was easy for him to find a
job. The information—and how it is presented—on a CV or résumé is very important.
The point of showing you these résumés is to help you realize that résumés and CV’s
should be personalized to suit your personality and the job for which you are applying. There
is no standard format, but there are general guidelines. The most important guideline is to
never lie on your CV or résumé. That is the worst mistake you can make on one.
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KiTae Kim
; NSW Australia
@gmail.com

Education
Sung Kyun Kwan University; Seoul, Korea — 2008 to Present
• Majoring in Business Administration and in Physical Education

K i m

• Candidate for a Bachelor's of Science degree in 2015, Spring semester

Experience
Operations Chief, Camp Korea; Jochiwon, Korea — February to August 2012
• Responsible for the logistical management of English language camps operated
by Camp Korea, including the Teach and Learn in Korea (TaLK) Orientation under
the joint directive of Korea's National Institute for International Education and the
Ministry of Education, Science & Technology
• Supervised a staff of three
Soccer Coach, SKKU Sports Club; Suwon, Korea — April to December 2011
• Developed an age-appropriate soccer training program for children
• Taught soccer to kindergarten and elementary school students
Army Sergeant, Korea — February 2009 to December 2010

K i T a e

• Field Artillery Specialist, including fire-control and communications management
• Platoon leader, non-commissioned officer
Actor; Seoul, Korea — 2007 to 2008
• Appeared in Portrait, an independent Korean film directed by Taeheon Lee
• Appeared as an extra in Korean television dramas, including "Beethoven Virus"
• Musical stagehand for various small productions

Skills & Activities
• Member of the National Korean Cricket Team from 2008 to 2011
• Certified to teach cardiopulmonary resuscitation (CPR) and first-aid
• Physical training and weight management advisor
• Experienced heavy equipment driver
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Editorial

Ten Simple Rules for Doing Your Best
Research, According to Hamming
Thomas C. Erren*, Paul Cullen, Michael Erren, Philip E. Bourne

T

his editorial can be considered
the preface to the ‘‘Ten Simple
Rules’’ series [1–7]. The rules
presented here are somewhat
philosophical and behavioural rather
than concrete suggestions for how to
tackle a particular scientific
professional activity such as writing a
paper or a grant. The thoughts
presented are not our own; rather, we
condense and annotate some excellent
and timeless suggestions made by the
mathematician Richard Hamming two
decades ago on how to do ‘‘first-class
research’’ [8]. As far as we know, the
transcript of the Bell Communications
Research Colloquium Seminar
provided by Dr. Kaiser [8] was never
formally published, so that Dr.
Hamming’s thoughts are not as widely
known as they deserve to be. By
distilling these thoughts into something
that can be thought of as ‘‘Ten Simple
Rules,’’ we hope to bring these ideas to
broader attention.
Hamming’s 1986 talk was
remarkable. In ‘‘You and Your
Research,’’ he addressed the question:
How can scientists do great research,
i.e., Nobel-Prize-type work? His
insights were based on more than forty
years of research as a pioneer of
computer science and
telecommunications who had the
privilege of interacting with such
luminaries as the physicists Richard
Feynman, Enrico Fermi, Edward
Teller, Robert Oppenheimer, Hans
Bethe, and Walter Brattain, with
Claude Shannon, ‘‘the father of
information theory,’’ and with the
statistician John Tukey. Hamming
‘‘became very interested in the
difference between those who do and
those who might have done,’’ and he
offered a number of answers to the
question ‘‘why . . . so few scientists
make significant contributions and so
many are forgotten in the long run?’’
We have condensed Hamming’s talk
into the ten rules listed below:

Rule 1: Drop Modesty
To quote Hamming: ‘‘Say to yourself:
‘Yes, I would like to do first-class work.’
Our society frowns on people who set
out to do really good work. But you
should say to yourself: ‘Yes, I would like
to do something significant.’’’

Rule 2: Prepare Your Mind
Many think that great science is the
result of good luck, but luck is nothing
but the marriage of opportunity and
preparation. Hamming cites Pasteur’s
adage that ‘‘luck favours the prepared
mind.’’

Rule 3: Age Is Important
Einstein did things very early, and all
the ‘‘quantum mechanic fellows,’’ as
well as most mathematicians and
astrophysicists, were, as Hamming
notes, ‘‘disgustingly young’’ when they
did their best work. On the other hand,
in the fields of music, politics, and
literature, the protagonists often
produce what we consider their best
work late in life.

Rule 4: Brains Are Not Enough,
You Also Need Courage
Great scientists have more than just
brainpower. To again cite Hamming:
‘‘Once you get your courage up and
believe that you can do important
things, then you can. If you think you
can’t, almost surely you are not going
to. Great scientists will go forward
under incredible circumstances; they
think and continue to think.’’

Rule 5: Make the Best of Your
Working Conditions
To paraphrase Hamming, what most
people think are the best working
conditions clearly are not, because
people are often most productive when
working conditions are bad. One of the
better times of the Cambridge Physical
Laboratories was when they worked
practically in shacks—they did some of
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the best physics ever. By turning the
problem around a bit, great scientists
often transform an apparent defect
into an asset. ‘‘It is a poor workman
who blames his tools—the good man
gets on with the job, given what he’s
got, and gets the best answer he can.’’

Rule 6: Work Hard and Effectively
Most great scientists have
tremendous drive, and most of us
would be surprised how much we
would know if we worked as hard as
some great scientists did for many
years. As Hamming says: ‘‘Knowledge
and productivity are like compound
interest. Given two people with exactly
the same ability, the one person who
manages day in and day out to get in
one more hour of thinking will be
tremendously more productive over a
lifetime.’’ But, Hamming notes, hard
work alone is not enough—it must be
applied sensibly.

Rule 7: Believe and Doubt Your
Hypothesis at the Same Time
Great scientists tolerate ambiguity.
They believe the theory enough to go
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Lindenthal, Germany. Paul Cullen is with the
Medizinisches Versorgungszentrum für
Laboratoriumsmedizin Dr. Löer, Dr.Treder, Münster,
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ahead; they doubt it enough to notice
the errors and faults so they can step
forward and create the new
replacement theory. As Hamming says:
‘‘When you find apparent flaws, you’ve
got to be sensitive and keep track of
those things, and keep an eye out for
how they can be explained or how the
theory can be changed to fit them.
Those are often the great scientific
contributions.’’

Rule 8: Work on the Important
Problems in Your Field
It is surprising but true that the
average scientist spends almost all his
time working on problems that he
believes not to be important and not to
be likely to lead to important results.
By contrast, those seeking to do great
work must ask: ‘‘What are the
important problems of my field? What
important problems am I working on?’’
Hamming again: ‘‘It’s that simple. If
you want to do great work, you clearly
must work on important problems. . . . I
finally adopted what I called ‘Great
Thoughts Time.’ When I went to lunch
Friday noon, I would only discuss great
thoughts after that. By great thoughts I
mean ones like: ‘What will be the
impact of computers on science and
how can I change it?’’’

Rule 9: Be Committed to Your
Problem
Scientists who are not fully
committed to their problem seldom
produce first-class work. To a large
extent, creativity comes out of the
subconscious. If you are deeply

immersed in and committed to a topic,
day after day, your subconscious has
nothing to do but work on your
problem. Hamming says it best: ‘‘So the
way to manage yourself is that when
you have a real important problem you
don’t let anything else get the center of
your attention—you keep your
thoughts on the problem. Keep your
subconscious starved so it has to work
on your problem, so you can sleep
peacefully and get the answer in the
morning, free.’’

Rule 10: Leave Your Door Open
Keeping the door to your office
closed makes you more productive in
the short term. But ten years later,
somehow you may not quite know what
problems are worth working on, and all
the hard work you do will be ‘‘sort of
tangential’’ in importance. He (or she)
who leaves the door open gets all kinds
of interruptions, but he (or she) also
occasionally gets clues as to what the
world is and what might be important.
Again, Hamming deserves to be quoted
verbatim: ‘‘There is a pretty good
correlation between those who work
with the doors open and those who
ultimately do important things,
although people who work with doors
closed often work harder. Somehow
they seem to work on slightly the wrong
thing—not much, but enough that they
miss fame.’’
In our view, Rule 10 may be the key to
getting the best research done because
it will help you to obey Rules 1–9, and,
most importantly, it will foster group
creativity [9]. A discussion over lunch
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with your colleagues is often worth
much more than a trip to the library.
However, when choosing your
lunchmates (and, by implication, your
institution), be on your toes. As
Hamming says: ‘‘When you talk to other
people, you want to get rid of those
sound absorbers who are nice people
but merely say ‘Oh yes,’ and to find
those who will stimulate you right back.’’
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Editorial

Ten Simple Rules for Graduate Students
Jenny Gu, Philip E. Bourne*

C

hoosing to go to graduate
school is a major life decision.
Whether you have already
made that decision or are about to,
now it is time to consider how best to
be a successful graduate student. Here
are some thoughts from someone who
holds these memories fresh in her mind
(JG) and from someone who has had a
whole career to reflect back on the
decisions made in graduate school,
both good and bad (PEB). These
thoughts taken together, from former
student and mentor, represent
experiences spanning some 25 or more
years. For ease, these experiences are
presented as ten simple rules, in
approximate order of priority as
defined by a number of graduate
students we have consulted here in the
US; but we hope the rules are more
globally applicable, even though length,
method of evaluation, and institutional
structure of graduate education varies
widely. These rules are intended as a
companion to earlier editorials
covering other areas of professional
development [1–7].

Rule 1: Let Passion Be the Driving
Force of Your Success
As with so many other things in life,
your heart and then your head should
dictate what thesis project makes sense
to embark on. Doing your best work
requires that you are passionate about
what you are doing. Graduate school is
an investment of up to a seven-year
commitment, a significant chunk of
your life. Use the time wisely. The
educational system provides a variety
of failsafe mechanisms depending on
the part of the world where you study.
Laboratory rotations and other forms
of apprenticeship should not be
overlooked, for they are opportunities
to test the waters and measure your
passion in a given subject area. It is also
a chance to test your aptitude for
research. Take advantage of it!
Research is very different from simply
taking courses. If you do not feel
excited about doing research and the
project selected, do not do it;
reevaluate your career decisions.

Rule 2: Select the Right Mentor,
Project, and Laboratory
Finding the right mentor can be hard
since it is not always possible to know
the kind of mentoring that is going to
work best for you until you actually start
doing research. Some of us like to work
independently, others like significant
feedback and supervision. Talk to other
students in the laboratory and get their
impressions of how the principle
investigator’s mentoring works for
them. In a large laboratory, chances are
you will get less direct mentoring from
the principle investigator. In that case,
other senior scientists in the laboratory
become important. What mentoring are
they likely to offer? Judge, as best you
can, if the overall environment will
work for you. A key element is the
standing of your mentor in his or her
scientific field. When you graduate, the
laboratory you graduate from is going
to play a role in determining what
opportunities exist for your
postdoctoral work, either in academia,
industry, or other sectors. Your
proposed mentor should be very
enthusiastic about the project you
discuss. If he or she is not, you have the
wrong mentor and/or project. At the
same time, beware that such
enthusiasm, however senior the mentor,
may be misplaced as far as your
interests are concerned. Gauge the
novelty of the research project and
potential for high-quality publications
by doing your own background check
through reading previously published
research and talking to other scientists
in related areas. Also consider if the
project can be reasonably completed in
the allocated time for graduation. To
propel your career, you want to come
out of a higher degree as a recognized
individual having made a significant
scientific contribution. Thus, it is
absolutely critical that you do take the
time to find the project and mentor that
is going to fulfill this goal.

mentor (Rule 2), eventually you will
have to be more independent than
when you started graduate school. The
earlier you start on that path to
independence the better. Independence
will play a critical part in your career as
an innovative scientist. As much as
possible define your own research
project with a view to make a significant
and unique scientific contribution.

Rule 4: Remember, Life Is All about
Balance
Take the time to meet your own
needs. Graduate school is highly
demanding, both mentally and
physically. Your health comes first,
spend the time being healthy or else
you might find yourself spending more
time being sick. Hard work should be
balanced with other activities that you
enjoy and give you a break. These
activities can often become important
in your future scientific career.
Collaborations sometimes start not
because of a shared scientific interest
initially, but because you share the
same hobby or other interest.

Rule 5: Think Ahead and Develop
Your Professional Career Early
There are two parts to this. The
first part relates to professional
development. Being a successful
scientist is more involved than just
doing good science. You need to be able
to write good papers, submit
compelling scholarship and grant
applications, make powerful
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presentations, and communicate and
collaborate with other researchers. The
other Ten Simple Rules editorials are a
start here [1–7], but you need to work on
developing these skills at the same time
as you work on your thesis. The second
part involves using these emergent skills
to figure out what to do with the higher
postgraduate degree. Do not wait until
you graduate to take the next step. Have
a position and a fellowship, if possible,
lined up ahead of time.

Rule 6: Remain Focused on Your
Hypothesis While Avoiding Being
Held Back
Formulation of the hypothesis is the
first thing you’ll learn in Science 101,
and yet somehow it seems to get
occasionally thrown out the window.
When you find yourself lost in the details
of your research, take a step back and
remind yourself of the big picture.
Revaluate your hypothesis from time to
time to see if it still makes sense, because
you may find yourself needing a new one.
Always keep this in mind in discussions
with your mentor. As you have these
discussions, remember you are cheap
labor, and, if you are a good student, a
source of success to your mentor. The
temptation is that your mentor will want
to keep you around as long as possible.
Define the scope of your project early
with your mentor and agree that this is
what you will attempt to complete in
order to receive the degree. A career
awaits you beyond the laboratory of your
graduate student days. Do not prolong
moving on to new challenges.

Rule 7: Address Problems Earlier
Rather Than Later
If graduate school wasn’t quite what
you thought it would be, be it
scientifically or otherwise, find out
what your options are to address the
problem. Discuss these problems with
your mentors. A good mentor is there
not just to guide you scientifically, but
also in your personal development.
Remember, they have been there
themselves and have likely seen similar
issues with earlier students. Take time
off to reflect on your future if this is

needed. A good mentor will understand
that you come first.

Rule 8: Share Your Scientific Success
with the World
Being recognized by your peers as
someone who does good science is
important both within your institution,
nationally, and internationally. When
opportunities arise to give seminars
and presentations to other groups, take
them. Before starting with a mentor,
come to an agreement as to when and
what meetings you can attend locally
and globally. Scientific meetings are a
fun and fruitful venue for exchange. Be
sure to venture beyond the comfort
zone of familiar faces, because it is
important to meet other colleagues in
your field. These people may become
your future collaborators, friends,
advocates, and employers.

Rule 9: Build Confidence and a Thick
Skin
As you pave the road to scientific
fame with Rule 8, expect your work to
be criticized and scoffed at, for that is
part of the scientific process of
challenging new ideas. The best way to
build self-confidence for these
otherwise defensive moments is to be
prepared and to present your work
clearly with a confident display of your
expansive knowledgebase of the
relevant related work. Do not be
intimidated by big names who question
your work; counter knowledge with
knowledge. Another reason to have a
thick skin is that the path to success will
not be without setbacks—setbacks such
as experiments that fail, and
experiments that succeed but do not
yield a useful result causing you to have
wasted significant time. Undergraduate
training is usually much more
structured and does not prepare you
for such setbacks. Learn as much as you
can from these situations both about
the science and yourself and move on.

Rule 10: Help Select and
Subsequently Engage Your Thesis
Committee
This rule depends somewhat on how
your institution is structured. Some
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institutions do not convene a thesis
committee until near the end of your
work. For those institutions that
require a thesis committee to be
convened early, talk with your mentor
and be involved in the selection
process. The committee is there to
work for you as secondary mentors.
Consider people whose own research
experience will be valuable to you or
who have a reputation for ongoing
mentoring in all areas of professional
development. Make a point of talking
to members of the committee from
time to time and keep them abreast of
what you are doing. On occasion, you
and your primary mentor may have
disagreements; committee members
can be invaluable here. &
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Editorial

Ten Simple Rules for Getting Published
Philip E. Bourne

T

he student council (http://www.
iscbsc.org/) of the International
Society for Computational
Biology asked me to present my
thoughts on getting published in the
field of computational biology at the
Intelligent Systems in Molecular
Biology conference held in Detroit in
late June of 2005. Close to 200 bright
young souls (and a few not so young)
crammed into a small room for what
proved to be a wonderful interchange
among a group of whom approximately
one-half had yet to publish their first
paper. The advice I gave that day I have
modified and present as ten rules for
getting published.

Rule 1: Read many papers, and learn
from both the good and the bad
work of others.
It is never too early to become a
critic. Journal clubs, where you critique
a paper as a group, are excellent for
having this kind of dialogue. Reading at
least two papers a day in detail (not just
in your area of research) and thinking
about their quality will also help. Being
well read has another potential major
benefit—it facilitates a more objective
view of one’s own work. It is too easy
after many late nights spent in front of
a computer screen and/or laboratory
bench to convince yourself that your
work is the best invention since sliced
bread. More than likely it is not, and
your mentor is prone to falling into the
same trap, hence rule 2.

Rule 2: The more objective you can
be about your work, the better that
work will ultimately become.
Alas, some scientists will never be
objective about their own work, and
will never make the best scientists—
learn objectivity early, the editors and
reviewers have.

Rule 3: Good editors and reviewers
will be objective about your work.
The quality of the editorial board is
an early indicator of the review
process. Look at the masthead of the

journal in which you plan to publish.
Outstanding editors demand and get
outstanding reviews. Put your energy
into improving the quality of the
manuscript before submission. Ideally,
the reviews will improve your paper.
But they will not get to imparting
that advice if there are fundamental
flaws.

Rule 4: If you do not write well in the
English language, take lessons early;
it will be invaluable later.
This is not just about grammar, but
more importantly comprehension. The
best papers are those in which complex
ideas are expressed in a way that those
who are less than immersed in the field
can understand. Have you noticed that
the most renowned scientists often give
the most logical and simply stated yet
stimulating lectures? This extends to
their written work as well. Note that
writing clearly is valuable, even if your
ultimate career does not hinge on
producing good scientific papers in
English language journals. Submitted
papers that are not clearly written in
good English, unless the science is truly
outstanding, are often rejected or at
best slow to publish since they require
extensive copyediting.

Rule 5: Learn to live with rejection.
A failure to be objective can make
rejection harder to take, and you will
be rejected. Scientific careers are full of
rejection, even for the best scientists.
The correct response to a paper being
rejected or requiring major revision is
to listen to the reviewers and respond
in an objective, not subjective, manner.
Reviews reflect how your paper is being
judged—learn to live with it. If
reviewers are unanimous about the
poor quality of the paper, move on—in
virtually all cases, they are right. If they
request a major revision, do it and
address every point they raise both in
your cover letter and through obvious
revisions to the text. Multiple rounds of
revision are painful for all those
concerned and slow the publishing
process.
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Rule 6: The ingredients of good
science are obvious—novelty of
research topic, comprehensive
coverage of the relevant literature,
good data, good analysis including
strong statistical support, and a
thought-provoking discussion. The
ingredients of good science
reporting are obvious—good
organization, the appropriate use of
tables and figures, the right length,
writing to the intended audience—
do not ignore the obvious.
Be objective about these ingredients
when you review the first draft, and do
not rely on your mentor. Get a candid
opinion by having the paper read by
colleagues without a vested interest in
the work, including those not directly
involved in the topic area.

Rule 7: Start writing the paper the
day you have the idea of what
questions to pursue.
Some would argue that this places
too much emphasis on publishing, but
it could also be argued that it helps
define scope and facilitates hypothesisdriven science. The temptation of
novice authors is to try to include
everything they know in a paper. Your
thesis is/was your kitchen sink. Your
papers should be concise, and impart as
much information as possible in the
least number of words. Be familiar with
the guide to authors and follow it, the
editors and reviewers do. Maintain a
good bibliographic database as you go,
and read the papers in it.
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Rule 8: Become a reviewer early in
your career.
Reviewing other papers will help you
write better papers. To start, work with
your mentors; have them give you
papers they are reviewing and do the
first cut at the review (most mentors
will be happy to do this). Then, go
through the final review that gets sent
in by your mentor, and where allowed,
as is true of this journal, look at the
reviews others have written. This will
provide an important perspective on
the quality of your reviews and,
hopefully, allow you to see your own
work in a more objective way. You will
also come to understand the review
process and the quality of reviews,

which is an important ingredient in
deciding where to send your paper.

Rule 9: Decide early on where to try
to publish your paper.
This will define the form and level of
detail and assumed novelty of the work
you are doing. Many journals have a
presubmission enquiry system
available—use it. Even before the paper
is written, get a sense of the novelty of
the work, and whether a specific
journal will be interested.

Rule 10: Quality is everything.
It is better to publish one paper in a
quality journal than multiple papers in
lesser journals. Increasingly, it is harder
to hide the impact of your papers; tools
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like Google Scholar and the ISI Web of
Science are being used by tenure
committees and employers to define
metrics for the quality of your work. It
used to be that just the journal name
was used as a metric. In the digital
world, everyone knows if a paper has
little impact. Try to publish in journals
that have high impact factors; chances
are your paper will have high impact,
too, if accepted.
When you are long gone, your
scientific legacy is, in large part, the
literature you left behind and the
impact it represents. I hope these ten
simple rules can help you leave behind
something future generations of
scientists will admire. &
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Editorial

Ten Simple Rules for Making Good Oral
Presentations
Philip E. Bourne

C

ontinuing our ‘‘Ten Simple
Rules’’ series [1–5], we consider
here what it takes to make a
good oral presentation. While the rules
apply broadly across disciplines, they
are certainly important from the
perspective of this readership. Clear
and logical delivery of your ideas and
scientific results is an important
component of a successful scientific
career. Presentations encourage
broader dissemination of your work
and highlight work that may not
receive attention in written form.

Rule 1: Talk to the Audience
We do not mean face the audience,
although gaining eye contact with as
many people as possible when you
present is important since it adds a
level of intimacy and comfort to the
presentation. We mean prepare
presentations that address the target
audience. Be sure you know who your
audience is—what are their
backgrounds and knowledge level of
the material you are presenting and
what they are hoping to get out of the
presentation? Off-topic presentations
are usually boring and will not endear
you to the audience. Deliver what the
audience wants to hear.

Rule 2: Less is More
A common mistake of
inexperienced presenters is to try to
say too much. They feel the need to
prove themselves by proving to the
audience that they know a lot. As a
result, the main message is often lost,
and valuable question time is usually
curtailed. Your knowledge of the
subject is best expressed through a
clear and concise presentation that is
provocative and leads to a dialog
during the question-and-answer
session when the audience becomes
active participants. At that point, your
knowledge of the material will likely
become clear. If you do not get any
questions, then you have not been
following the other rules. Most likely,

your presentation was either
incomprehensible or trite. A side
effect of too much material is that you
talk too quickly, another ingredient of
a lost message.

Rule 3: Only Talk When You Have
Something to Say
Do not be overzealous about what
you think you will have available to
present when the time comes. Research
never goes as fast as you would like.
Remember the audience’s time is
precious and should not be abused by
presentation of uninteresting
preliminary material.

Rule 4: Make the Take-Home
Message Persistent
A good rule of thumb would seem to
be that if you ask a member of the
audience a week later about your
presentation, they should be able to
remember three points. If these are the
key points you were trying to get
across, you have done a good job. If
they can remember any three points,
but not the key points, then your
emphasis was wrong. It is obvious what
it means if they cannot recall three
points!

Rule 5: Be Logical
Think of the presentation as a story.
There is a logical flow—a clear
beginning, middle, and an end. You set
the stage (beginning), you tell the story
(middle), and you have a big finish (the
end) where the take-home message is
clearly understood.

Rule 6: Treat the Floor as a Stage
Presentations should be
entertaining, but do not overdo it and
do know your limits. If you are not
humorous by nature, do not try and be
humorous. If you are not good at
telling anecdotes, do not try and tell
anecdotes, and so on. A good
entertainer will captivate the audience
and increase the likelihood of obeying
Rule 4.
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Rule 7: Practice and Time Your
Presentation
This is particularly important for
inexperienced presenters. Even more
important, when you give the
presentation, stick to what you
practice. It is common to deviate, and
even worse to start presenting material
that you know less about than the
audience does. The more you practice,
the less likely you will be to go off on
tangents. Visual cues help here. The
more presentations you give, the better
you are going to get. In a scientific
environment, take every opportunity to
do journal club and become a teaching
assistant if it allows you to present. An
important talk should not be given for
the first time to an audience of peers.
You should have delivered it to your
research collaborators who will be
kinder and gentler but still point out
obvious discrepancies. Laboratory
group meetings are a fine forum for
this.

Rule 8: Use Visuals Sparingly but
Effectively
Presenters have different styles of
presenting. Some can captivate the
audience with no visuals (rare); others
require visual cues and in addition,
depending on the material, may not be
able to present a particular topic well
without the appropriate visuals such as
graphs and charts. Preparing good
visual materials will be the subject of a
further Ten Simple Rules. Rule 7 will
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help you to define the right number of
visuals for a particular presentation. A
useful rule of thumb for us is if you
have more than one visual for each
minute you are talking, you have too
many and you will run over time.
Obviously some visuals are quick,
others take time to get the message
across; again Rule 7 will help. Avoid
reading the visual unless you wish to
emphasize the point explicitly, the
audience can read, too! The visual
should support what you are saying
either for emphasis or with data to
prove the verbal point. Finally, do not
overload the visual. Make the points
few and clear.

Rule 9: Review Audio and/or Video of
Your Presentations
There is nothing more effective than
listening to, or listening to and
viewing, a presentation you have
made. Violations of the other rules will
become obvious. Seeing what is wrong
is easy, correcting it the next time
around is not. You will likely need to
break bad habits that lead to the

violation of the other rules. Work hard
on breaking bad habits; it is
important.

Rule 10: Provide Appropriate
Acknowledgments
People love to be acknowledged for
their contributions. Having many
gratuitous acknowledgements degrades
the people who actually contributed. If
you defy Rule 7, then you will not be
able to acknowledge people and
organizations appropriately, as you will
run out of time. It is often appropriate
to acknowledge people at the
beginning or at the point of their
contribution so that their
contributions are very clear.
As a final word of caution, we have
found that even in following the Ten
Simple Rules (or perhaps thinking we
are following them), the outcome of a
presentation is not always guaranteed.
Audience–presenter dynamics are hard
to predict even though the metric of
depth and intensity of questions and
off-line followup provide excellent
indicators. Sometimes you are sure a
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presentation will go well, and
afterward you feel it did not go well.
Other times you dread what the
audience will think, and you come
away pleased as punch. Such is life. As
always, we welcome your comments on
these Ten Simple Rules by Reader
Response. &
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How to Address Foreign Faculty

“Piled Higher and Deeper” by Jorge Cham
http://www.phdcomics.com

Korean students have a reputation around the world for their passion for learning and
for their respectful attitude towards teachers. But sometimes Korean students do not know
how to properly address foreign faculty. This is important because how you address foreign
faculty, especially Westerners, is the easiest way to show them respect. Addressing foreign
faculty by their first name—whether you are speaking to them or writing to them—is
considered very impolite and rude. So always address foreign faculty by their last names,
especially in e-mails.
Although English instructors are part of the faculty, they should not be called
professors because professor is a specific title given by a university or college to someone. So
if the English instructor has a Ph.D. but is not a professor, they should be addressed as Doctor
(Dr.) [Last Name]. If the English instructor does not have a Ph.D., then a man should be
addressed as Mister (Mr.) [Last Name], and a woman should be addressed as Misses (Mrs.)
[Last Name] if she is married or Miss (Ms.) [Last Name] if she is not married or if you do not
know whether she is married or not.
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Who is the foreigner?

Man

Woman

외국인은 누구인가?

남자

여자

Professor (교수)...

Professor [Last Name (성)]

Professor [Last Name (성)]

Ph.D. (박사) but is not a
professor...

Dr. [Last Name (성)]

Dr. [Last Name (성)]

Medical doctor (의사)...

Dr. [Last Name (성)]

Dr. [Last Name (성)]
Ms. [Last Name (성)]

Does not have a Ph.D.
(박사가 아니다)...

or

Mr. [Last Name (성)]

Mrs. [Last Name (성)]
if you know she is married

All of this might sound very confusing for Koreans. But if you are not sure what to
call someone, the best thing to do is to simply ask them: “What should I call you?” This is
important to do because everyone has different preferences. Do not assume that if you can
call one person by their first name that you can call everyone by their first name. Calling
someone by their first name, especially in an academic setting, is the exception rather than
the rule. As the “Piled Higher and Deeper” comic by Jorge Cham demonstrates, some people
from California may prefer to be called by their first name. However, this is not the normal
custom for most Americans (or Westerners) who—fortunately—are not from California.
Some of your foreign faculty have very difficult last names to pronounce. For
examples, Professor Corneliu Sochichiu teaches physics, and many students simply call him
“Corneliu” or “Professor Corneliu.” But would you ever call a Korean professor by their first

name? 예병억 교수님 teaches biology. But would you ever call him “병억,” or “병억 교수님,”
or even “Michael”? Probably not. If you would never be that disrespectful to Korean faculty,
then do not be that disrespectful to foreign faculty.
By properly addressing foreign faculty, you demonstrate that you are educated
(교육받은), cultured (세련된), and respectful (예의 바른). So this is an important lesson to
learn, especially if you ever study overseas or if you ever e-mail foreigners. Plus, the person
you properly address will like you more!
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How to Spell Your Name in English
Of all the things that you will ever write at GIST, your name is the most important
because your name represents your academic and professional identity. So how you spell
your name in English becomes a very important matter, especially if you want to publish
papers in scinetific journals.
But this can be a tricky problem for many GIST students. For example, my name in
Korean (이인대) can be spelled many different ways in English:
Indae Lee

In-Dae Lee

Indae Yi

In-Dae Yi

This is important because it affects how my name is referenced in academic journals:
Lee, I.

Lee, I.D.

Yi, I.

Yi, I.D.

If you want to be recognized as an expert in a particular field, you must consistently
use the same name and the same spelling to help develop your reputation. Remember the first
advice that Ivan Pavlov (1955) gave on page 20: “Consistency, consistency and again
consistency.” This also applies to how you spell your name.
Most Westerners do not understand Korean naming conventions, so they could look at
all of the different English spellings of my Korean name and think that they are all different
people. Adding to this confusion is the relatively few family names (성) used by Koreans.
For example, John Kim is a popular name for many Korean-Americans, and I have
known several John Kim’s in my lifetime. If John Kim were to write a paper for an academic
publication, his name would be referenced as: Kim, J.
If your name would also be referenced as commonly as Kim, J., you may want to
consider spelling your name in English in such a way that a second initial (or letter) is used to
help differentiate your identity from other people with similar names. For example: Kim,
J.H., but the second initial (or letter) is determined by how you write you name in English. So
think about how you want to write your name in English.
I have also seen students spell their names in English two or three different ways, and
then the GIST administration office would spell their names yet another completely different
way. So for these students, I had three or four different ways to spell their names in English.
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This can be confusing and frustrating for instructors who have to track your assignments,
grades, and e-mails through multiple different spellings.
You can help reduce this confusion by always spelling your name only one way in
English. The best solution might be to simply spell your name in English as it appears in your
passport to avoid any unintentional confusion. However you decide to spell your name in
English, please do so consistently.
Westerners and Koreans also have different conventions for arranging a person’s
name. Let me use my English and Korean names as an example:
In Korean, I would spell my name:

이인대

(성)(이름)
In English, I would spell my name: Indae Lee
(이름) (성)
And my name would correctly appear as Lee, I., in scientific journals.
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
If I spelled my name:

Lee Indae

Westerners would mistakenly think: (이름) (성)
And my name would incorrectly appear as Indae, L., in scientific journals.
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
If I want to spell my name:

Lee Indae
(성) (이름)

then I need to use a comma [,] between the (성) and (이름) to show that Lee is my (성).
For example, my e-mail signature might look like this:
이인대

Lee, Indae
College Building A, Room 307
Office Phone: (+82) 62-715-3652
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And Westerners will correctly know: Lee, Indae
(성), (이름)
Never spell your name:

Indae, Lee

This is always wrong:

(이름), (성)

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Just remember to spell your name the following ways:
In Korean:

(성)(이름)

In English:

(이름) (성)

Or:

(성), (이름)

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
One final note: Do not feel pressured to adopt an Americanized name. If Westerners
have difficulty pronouncing your name, then let them practice and learn. If people really care
about you, they will learn to pronounce your name correctly. Your name is that important
because your name is your identity!
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How to send E-mails and Attachments
E-mail was invented by Ray Tomlinson in 1971 when he successfully sent a message
between two computers in the same room that were connected to the Advanced Research
Projects Agency Network (ARPANET). 1 Since that time, e-mail usage has increased
dramatically with an estimated 206 billion e-mails sent every day in 2015.2 Basically, over
seventy-five trillion (75,190,000,000,000) e-mails are now sent around the world every year.
Unfortunately, the majority of these e-mails are spam (or junk e-mail).
E-mail has become so popular because it is much faster and cheaper than traditional
mail. Almost anyone can send an e-mail instantly to another person anywhere in the world
for free if they have access to a computer that is connected to the internet. This is the
advantage of e-mail, but it is also the biggest problem with e-mail: People receive so many emails that spam filters are now commonly used.
To avoid having your e-mail ignored or being marked as spam, please follow these
simple suggestions:
1. Create an e-mail address that is appropriate for professional correspondences.
Good: hong_gildong@gist.ac.kr
Bad: gangnam_style@gist.ac.kr
Worst: Some students will create a GIST e-mail account using the Korean
character positions on the keyboard. One student told me that his e-mail was
made by typing Choco Pie in Korean, but the English characters looked like:
chzhvkdl@gist.ac.kr. This looks like a virus or netbot e-mail account!

2. Use the subject line effectively to explain the content or purpose of the e-mail.
Good: I need help with the GS1604-06 class assignment.
Bad: Hi!

3. Make sure you properly address the e-mail, especially to the foreign faculty. Please
see page 62 for guidelines on how to properly address foreigners.
1

Tomlinson, R. (2011). The first network email [PDF Document]. Retrieved from
http://raytheon.com/news/rtnwcm/groups/public/documents/content/rtn12_tomlinson_email.pdf
2

The Radicati Group, Inc. (2015). Email statistics report, 2015-2019 [PDF document]. Retrieved from
http://radicati.com/wp/wp-content/uploads/2015/02/Email-Statistics-Report-2015-2019-Executive-Summary.pdf
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4.. When you send e-mail attachments, name the file so that they are easy to recognize
after being downloaded. Here is a confusing list of actual files sent to me:

I cannot tell who sent me what assignment unless I open each and every one of the
files. If I am looking for one particular paper written by one particular student, this
can be a very time consuming process.
Try to name your e-mail attachments so they make some logical consistent sense:
Your Name - Assignment Name - Title
This makes it much easier to recognize and find your work:

Please remember that you are not the only student sending e-mails and attachments.
Can you imagine if 30 students e-mailed you their homework all at the same time?
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5. When you want to schedule an appointment, make sure you give enough time for
the other person to answer and respond.
Good: Can I see you tomorrow or sometime later this week?
Bad: Can I see you in 20 minutes?!!
6. Make sure you keep your appointments. If you have to cancel an appointment,
make sure you give the other person enough warning. Try to cancel at least one
day ahead.
Good: I need to cancel tomorrow’s appointment because I am sick today.
Bad: I have to make a new appointment because I forgot to go yesterday.
If you have to cancel an appointment on short-notice (less than 12 hours), it is
better to call the person instead of sending an e-mail.

7. If you need to send an urgent message, it is better to call the person instead of
sending an e-mail.

8. Remember: Just because you send an e-mail does not mean the other person has
read it.
9. Remember that once you send an email, it is permanent. Your email could possibly
exist forever. So be very careful that you do not write anything that is inappropriate
or that you will later regret sending.
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How to Manage Your Time at GIST
The first rule that Ivan Pavlov (1955) stressed on page 20 to young scientists was
consistency. He wrote that you should “inculcate in yourself the habit of strict consistency in
acquiring knowledge.” One important way to develop consistency as a student is to create a
schedule of how you will organize your time and when you will study.
Creating a study schedule is much easier to make and follow if you think of being a
student as your full-time job. If you have a real job working in an office or at a restaurant,
you have to follow a schedule of when you will be at work. If you are not working when you
are scheduled to work, then you will eventually lose your job. As a student, you have to
study. That is the reason you are here at GIST.
From my experience, it is much easier to study in small blocks of time. You should
not try to study for more than 3 hours at a time. For example, if you create a study schedule
where you have to study for 8 or 10 hours straight on Saturday, you will not learn as
effectively and might easily become discouraged by your lack of progress.
Think about eating an extra-large pizza. If you have to eat an extra-large pizza all by
yourself at one time, that might be very difficult. But if you divide that extra-large pizza into
smaller parts and eat it for breakfast, lunch, and dinner, then it becomes easier to finish eating
the pizza.
In the same way, it is easier to learn difficult concepts in physics or calculus by
breaking them into smaller parts and studying them over a longer period of time. This is why
I discourage the Korean tradition of 벼락치기. Waiting until the last minute and cramming to
learn something is very stressful and is not a very effective way to learn.
Try to create a weekly study schedule: Be reasonable and be realistic. Most
importantly, make sure your schedule is balanced so that you have enough time to relax and
have fun with your friends. Find time to exercise to help stay healthy and reduce stress while
you socialize and experience new adventures at GIST. But take studying very seriously and
try to find a nice, quiet place to study where your friends and neighbors will not disturb you,
such as somewhere in the library.
After you create a weekly schedule, you should create a monthly semester schedule so
that you know when all of your important assignments are due and when you have to take
exams. Doing this will help you avoid 벼락치기 by giving you enough time to prepare.
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Balance your schedule: Make studying your priority, but plan time to relax and have fun with your friends!

Study

—

Dinner
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4:00 - 5:15
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2:30 - 3:45

7:00 - 8:00

Study

1:00 - 2:15
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Study

10:30 - 11:45
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—
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9:00 - 10:15

Breakfast

Time

Gwangju Institute of Science and Technology
Weekly Class and Study Schedule – SAMPLE
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Gwangju Institute of Science and Technology

The most important thing you can learn about at GIST is your potential to succeed as

a student, and having a good schedule will help you realize that potential.

Gwangju Institute of Science and Technology

Proper time management will help determine your academic success at GIST College:

우수한 지스트 학생들은
벼락치기를 하지 않습니다!
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"

Cornell
Notes
Re:!Using
!
!
!
!

Date: January 12, 2013

____________________________________________________________
The Cornell note-taking method is quite simple:
Use this section to comment ____________________________________________________________
on your lecture notes:
Divide your notes into three sections.
____________________________________________________________
* ask questions
____________________________________________________________
* provide examples
* express your thoughts

#

Use this section to write down your lecture notes.
____________________________________________________________
____________________________________________________________
____________________________________________________________

* cross-reference points

____________________________________________________________

* develop new ideas

____________________________________________________________
____________________________________________________________

* etc.

____________________________________________________________
Use this section to gauge
how well you understand
your lecture notes.
Use this section to help
develop your critical
thinking skills.

____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________

Use this section to supplement your notes. For example, you can:

!

* summarize your lecture notes
* write down homework assignments
* remind yourself of test dates or other tasks
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Wikipedia Founder Discourages Academic Use of His Creation
Jeffrey R. Young (The Chronicle of Higher Education: June 12, 2006)
http://www.chronicle.com/blogs/wiredcampus/wikipedia-founder-discourages-academic-use-of-his-creation/2305

Wikipedia, an online encyclopedia compiled by a distributed network of volunteers,
has often come under attack by academics as being shoddy and full of inaccuracies. Even
Wikipedia’s founder, Jimmy Wales, says he wants to get the message out to college students
that they shouldn’t use it for class projects or serious research.
Speaking at a conference at the University of Pennsylvania on Friday called “The
Hyperlinked Society,” Mr. Wales said that he gets about 10 e-mail messages a week from
students who complain that Wikipedia has gotten them into academic hot water. “They say,
‘Please help me. I got an F on my paper because I cited Wikipedia’” and the information
turned out to be wrong, he says. But he said he has no sympathy for their plight, noting that
he thinks to himself: “For God sake, you’re in college; don’t cite the encyclopedia.”
Mr. Wales said that leaders of Wikipedia have considered putting together a fact sheet
that professors could give out to students explaining what Wikipedia is and that it is not
always a definitive source. “It is pretty good, but you have to be careful with it,” he said. “It’s
good enough knowledge, depending on what your purpose is.”
In an interview, Mr. Wales said that Wikipedia is ideal for many uses. If you are
reading a novel that mentions the Battle of the Bulge, for instance, you could use Wikipedia
to get a quick basic overview of the historical event to understand the context. But students
writing a paper about the battle should hit the history books.
© Copyright 2006 The Chronicle of Higher Education.

Jimmy Wales, Wikipedia’s founder, said:
“맙소사, 너는 대학생이야; 백과 사전을
인용하지 마십시오.”
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How to Avoid Plagiarism
Plagiarism (표절) is using another person’s words or ideas without giving proper
citations and references. It is basically stealing someone else’s work because no credit is
given to the other person, and people will think that those plagiarized words or ideas are
yours.
Plagiarism applies to everything you do as a student that has your name on it (papers,
PowerPoint® presentations, posters, etc.). Plagiarism is a very serious form of academic
dishonesty, and you must be very careful about avoiding it because the consequences can be
very serious, including failing a course or even being expelled from school.
Anytime you borrow or use another person’s words or ideas (including pictures,
tables, graphs, charts, diagrams, music, videos, etc.), you must be very careful to provide
proper citations and references, otherwise you will be stealing and committing plagiarism.
The most important suggestion I can give to you regarding plagiarism is to think
about proper citation and referencing as you are conducting your research. Writing your
paper is much easier if you know what information is important to remember from your
research.
If you only think about citation and referencing after you have finished writing your
paper, then it becomes much more difficult and time-consuming to go back and correctly add
all of the citations and references. You would basically have to reconstruct your entire
research to properly include all of the citations and references. Plagiarism is easier to avoid
than it is to fix.
To avoid plagiarism, you must: ➊ Borrow, ➋ Cite, and ➌ Reference.

➊ Borrow (빌리다)
According to the New Oxford American Dictionary (2005), borrowing means to “take
and use (something that belongs to someone else) with the intention of returning it.” 3
Borrowing is different from stealing because the borrowed item will be returned to the owner.

3

For dictionaries or encyclopedias with no apparent authors, there is no requirement to list them in the
references if the title and publication date are mentioned in the in-text citation.
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In an academic sense, providing proper citations and references is how you return
something that you have borrowed from another person. That is how you avoid stealing
someone else’s words or ideas; that is how you avoid plagiarism.
The reason I have included borrowing as the first step to avoiding plagiarism is
because that is the necessary mindset you must have anytime you are working with another
person’s words or ideas.
If you realize that you are borrowing something from another person, then you should
have more appreciation for your ethical obligations and responsibilities to return what you
have borrowed by providing the proper citations and references whenever you use another
person’s words or idea.
There are two ways to borrow indirectly (간접 인용): either by summarizing or by
paraphrasing. According to the New Oxford American Dictionary (2005), summarizing is to
“give a brief statement of the main points of (something)” and paraphrasing is to “express the
meaning of (the writer or speaker or something written or spoken) using different words, esp.
to achieve greater clarity.”
There is one way to borrow directly (직접 인용), and that is by quoting the original
source. According to the New Oxford American Dictionary (2005), quoting is to “repeat or
copy out (a group of words from a text or speech), typically with an indication that one is not
the original author or speaker.” This requires the use of quotation marks.
The most important consideration whenever you borrow someone else’s words or
ideas is the three-word rule:
*The Three-Word Rule* If you use three or more consecutive words verbatim (축어적으로)
from a source, you must put those words in quotations otherwise it is plagiarism. You cannot
simply change a few words to avoid the three-word rule.!! If you simply change a few words in
a sentence to avoid the three-word rule but the meaning is essentially the same as the original,
then that is still plagiarism. You must put the original words in “quotation marks” to avoid
plagiarism.
Whenever you summarize or paraphrase, you must use your own words. If you cannot use
your own words, just remember to use quotation marks.
After you have borrowed someone else’s words or ideas, the next thing you have to
do is provide a proper in-text citation and reference.
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➋ Cite (인용하다)
Providing an in-text citation gives notice (통지) to other people that you have
borrowed someone else’s words or ideas and makes it clear that those words or ideas are not
yours. The citation always provides enough information to correspond with a source in the
references. The Harvard system uses the author’s name and date for the in-text the citation,
and the numerical system simply uses a number for the in-text citation that corresponds to the
same numbered reference. The system you use for citation will determine how you organize
your references.

➌ Reference (참고 문헌)
Providing a reference gives other people enough information to find the actual source
that you have used or borrowed. The format and structure of the references will be the same
whether you use the Harvard system or the numerical system. However, the references are
ordered differently between the two systems. Under the Harvard system, the references are
listed in alphabetical order. Under the numerical system, the references are listed numerically
by the order of their appearance in your paper.

This was just a basic overview of how to avoid plagiarism, and you will learn more
about how to avoid plagiarism in your classes. However, the main points you should alway
remember are
1. Citations point to references, and references point to the actual source. Both are
necessary because good academic scholarship (학문) depends upon proper citations
and references.
2. Your responsibility as a student is to demonstrate what you have learned from your
studies (학문), and that is almost impossible to accomplish without providing proper
citations and references.

Achieving Academic Success at GIST College
– 77 –

Gwangju Institute of Science and Technology

Referencing Science Journal Articles
Regardless of whether you use the Harvard system or the numerical system, the actual
references will include the same information. The only difference between the Harvard
system and the numerical system is how the references are listed. Under the Harvard system,
references are listed in alphabetical order. Under the numerical system, references are listed
in the same order they first appear in your paper.
Remember: A good reference should provide enough information so that other people
can also find the actual source that you cited.
For science journal articles, this means that you should always include:
1. The surname (성) and initials (이름 약자) of the authors
2. The year (년도) of publication in parenthesis (소괄호)
3. The title (제목) of the article
4. The name of the journal (저널) in its abbreviated form in italics (사체)
5. The volume number (권) of the journal in bold (강 조 )
6. The issue number (발행물) in parenthesis (소괄호)
7. The complete page numbers (쪽) of the article
The references should follow this format:

성, 이름 약자. (년도). 제목. 저널, 권 (발행물): 쪽.
Examples:
Schwartz, M.A. (2008). The importance of stupidity in scientific research. Journal of Cell
Science, 121: 1771.
Sharp, D. (2001). Formal structure of scientific journals and types of scientific papers.
Treballs de la SCB, 51: 109-117.
Wochner, P., Gutt, C., Autenrieth, T., Demmer, T., Bugaev, V., Ortiz, A.D., Duri, A.,
Zontone, F., Grübel, and Dosch, H. (2009). X-ray cross correlation analysis uncovers hidden
local symmetries in disordered matter. PNAS, 106 (28): 11511-11514.
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GIST Honor Code
Preamble

As a leading scientific research and educational university, the Gwangju Institute of Science
and Technology is dedicated to the pursuit of knowledge that will benefit the welfare of all
people from all nations. As a community of teachers and students, we recognize that scientific
progress depends on prior achievements. In the words of Sir Isaac Newton: “If I have seen
further it is by standing on the shoulders of giants.”†

To honor and respect those we have learned from and upon whose shoulders we now stand,
the faculty and students of the Gwangju Institute of Science and Technology adopt the GIST
Honor Code.

Article I — GIST Honor Code

The faculty and students of the Gwangju Institute of Science and Technology will strive to
maintain the highest level of intellectual integrity and scholarship by avoiding any form of
academic dishonesty.

Article II — Definitions

Academic dishonesty shall consist of, inter alia:

Cheating: Using, copying, stealing, or hiding information to gain an unfair academic
advantage that is not authorized by the course or the instructor.

Fraud: Committing any type of deception or misrepresentation related to one's work
that is not authorized by the course or the instructor.

Fabrication: Falsifying, altering, or misrepresenting any information or experimental
data that is not authorized by the course or the instructor.

†

From a letter written to Robert Hooke dated February 15, 1676.
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Plagiarism: Using someone else's words or ideas without proper citation and
references.

Facilitating Academic Dishonesty: Intentionally helping others to commit any form
of academic dishonesty.

Any attempt to commit academic dishonesty—even if the attempt is unsuccessful—is also
considered a violation of the GIST Honor Code.

Article III — Exceptions

It shall not be considered a violation of the GIST Honor Code to seek help or advice from
faculty members to avoid committing academic dishonesty. Students are hereby encouraged
to seek faculty assistance to prevent any form academic dishonesty, especially with issues
related to plagiarism.

Article IV — Punishment

Any violation of the GIST Honor Code shall be punished by the rules and regulations as set
forth by the Gwangju Institute of Science and Technology.
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서문

과학 연구와 대학 교육을 선도하는 기관으로서, 광주과학기술원은 전인류의 복지에 기여하는
학문을 추고하고자 헌신하고 있습니다. 교육자와 학생의 공동체로서, 우리는 과학적인
진보가 선행 업적에 의지하고 있다는 점을 인식하고 있습니다. 아이작 뉴턴은 다음과 같이
언급한 바 있습니다 “만약 내가 더 멀리 볼 수 있었다면, 그것은 거인들의 어깨에 올라서
있기 때문이다.”

†

광주과학기술원 교수와 학생들은 현재 우리가 토대하고 있는 학문적 성과에 대한 존경의
뜻을 담아 지스트 명예 규약을 선정합니다.

조항 I 지스트 명예 규약

광주과학기술원 교수와 학생들은 지성적 진실성을 수호하고 최고의 학문적 수준을 유지하기
위해서, 어떠한 부정행위도 용납하지 않을 것입니다.

조항 II 정의

‘학문적 부정 행위’는 특히 다음과 같은 내용을 포괄합니다.

부정행위: 교육과정에서나 담당교수에게서 허가되지 않은 행위로, 부당한 이득을
취하기 위하여 특정 정보를 이용하거나, 베끼거나, 훔치거나, 숨기는 행위.

사기:

교육과정에서나

담당교수에게서

허가되지

않은

행위로,

특정

저작을

기만하거나 그것에 대해 허위로 진술하는 유형의 행위.

위조: 교육과정에서나 담당교수에게서 허가되지 않은 행위로, 특정 정보 및 실험
데이터를 변조하거나, 왜곡하거나, 허위로 진술하는 행위.

표절: 출처에 대한 적절한 언급 없이, 타인의 말이나 생각을 이용하는 행위.

학문적 부정행위 이용: 타인이 학문적 부정을 범하는 것을 고의적으로 도와주는
†

아이작 뉴턴 경이 1676년 2월15일에 로버트 훅에게 썼던 편지.
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행위.

이 밖에도 학문적 부정을 꾀하는 모든 시도는 지스트 명예 규약을 위반한 것으로 간주합니다.

조항 III —예외

학문적 부정 행위를 예방하기 위해 교수진의 도움이나 조언을 얻는 것은 지스트 명예 규약을
위반하는 것이 아닙니다. 학생들은 표절을 비롯한 학문적 부정 행위에 관해 교수들에게
조언을 받기를 권장합니다.

조항 IV — 처벌

지스트 명예 규약을 위반하는 행위는 광주과학기술원이 정한 규칙과 규정에 의해 처벌을 받습니다.
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Final Thoughts

Academic success at GIST College depends on one thing: It depends entirely on you.
The GIST faculty is here to support you. If you need help, please ask.
We want to see you succeed at GIST College!
Because Korea is depending on you to be successful!
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Problems for the Final Exam (General Physics I)
(Dated: June 18, 2014)
This is a closed book exam. No pc, calculator, phone or other electronic device allowed. For
a full score don’t limit to answers only, but give detailed steps of your solution.
You can use the following data.
• The speed of light is c ≈ 3.0 × 108m/s. 1ly≈ 1016m.
• The gravitational constant is G ≈ 6.67 × 10−11N·(m/kg)2.
• The universal gas constant is R ≈ 8.3J/(K·mol).
• Avogadro number NA ≈ 6.0 × 1023.
For more physical constants or a calculation ask the exam proctor.

[1] (35pts) Studies of the relationship of the Sun to its galaxy—the Milky Way—have revealed that
the Sun is located near the outer edge of the galactic disk, about 30 000 ly from the center. The Sun
has an orbital speed of approximately 250 km/s around the galactic center. (a) What is the period
of the Sun’s galactic motion? (b) What is the order of magnitude of the mass of the Milky Way
galaxy? (c) Find the order of magnitude of the Sun’s total mechanical energy? The mass of the
Sun is ≈ 2.0 × 1030kg. (d) The Sun is made mostly (> 90%) of hydrogen ions, at the average
temperature of about 10 million K. Assuming the monoatomic ideal gas model, estimate the
order of magnitude of the Sun’s internal energy and compare it to the above mechanical energy.
(e) Suppose the galaxy is made mostly of stars of which the Sun is typical. What is the order of
magnitude of the number of stars in the Milky Way? How much is this in moles?
[2] (16pts) The water supply of a building is fed through a main pipe of diameter D. A faucet tap
of diameter d, located at the height h above the main pipe, is observed to fill a container of
volume V in time t. (a) What is the speed at which the water leaves the faucet? (b) What
is the gauge pressure in the diameter D main pipe? (Assume the faucet is the only “leak” in
the building.)
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[3] (24pts) A buoy is a solid wooden cylinder of radius R and mass M. It is weighted at
one end by a little sphere of mass m, and radius r, attached by much lighter string of length ℓ, so
that it floats upright in calm seawater of density ρwater. (See the Figure.) In all questions the water
resistance should be neglected.

(a) Find the fraction of buoy height which protrudes above the surface of water. (b) A passing by
shark touches the buoy and it starts to oscillate. Find the period of small vertical oscillations of the
buoy in the calm water. (c) Find the lowest frequency of the transferal standing wave in the string
if the mass density of the string is µ.
[4] (25pts) n moles of monatomic ideal gas are undergoing a cyclic process consisting of stages I, II
and III, see the Figure below. In I the volume is kept fixed while the pressure goes down
from P1 to P2. In II the gas expands under constant pressure. In III it transforms
adiabatically back to pressure P1 and volume V1.

(a) Find the volume V2. (b) Find work done on the gas in processes I, II and III, as well as the
total work over the cycle. (c) Find heat transferred to the gas in I, II and III and over the cycle.
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Professor Michael Ye's
Biology Exam
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Part I. Multiple-choice Questions (60 Points)
a.
b.
c.
d.
e.

(Questions 1 to 6) Sickle cell anemia is caused by a
mutation in the β-hemoglobin gene.
1.

2.

3.

An individual with the genotype Ss is
a. Homozygous dominant
b. Homozygous recessive
c. Heterozygous
An individual with the genotype ss is
a. Homozygous dominant
b. Homozygous recessive
c. Heterozygous

6.

Codons
Anticodons
Ribosomes
Promoters
Nucleotides

DNA and RNA contain which of the following?
a. Codons
b. Anticodons
c. Ribosomes
d. Promoters
e. Nucleotides

(Questions 7 to 10)

Which sequence would be complementary to the
normal hemoglobin allele shown below
a. 3’-GGAAUGAAACAGGAACCC
b. 3’-CCUUACUUUGUCCUUGGG
c. 3’-GGGUUCCUGUUUCAUUCC
d. 3’-CCCAAGGACAAAGUAAGG

1

3

4

2

5

6

Normal allele: 5’-GGAAUGAAACAGGAACCC
Mutant allele: 5’-GGAAUGAAACAGGUACCC
4.

5.

Using the genetic code below, predict what type of
mutation has occurred in the hemoglobin sickle cell
anemia allele.
a. A point mutation, Glu to Val
b. A point mutation, Val to Glu
c. A frame shift
d. Addition of a new stop codon

Amino acids in the genetic code are determined by
which of the following?

8

9

10

11

7.

Based on the pedigree above you would expect
sickle cell anemia to be what type of disease?
a. Dominant
b. Co-dominant
c. Recessive

8.

Individual 3 has which genotype?
a. SS
b. Ss
c. ss
d. A or B
e. B or C

9.

Individual 9 has which genotype?
a. SS
b. Ss
c. ss
d. A or B
e. B or C

10. Individual 10 has which genotype?
a. SS
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b.
c.
d.
e.

fibers from forming. The chromosomes are then
photographed and viewed as shown above.

Ss
ss
A or B
B or C

(Questions 11 to 15) Patients with sickle cell anemia can
be treated with stem cell therapy. Briefly, their bone
marrow cells (a type of stem cell) are removed and a
good copy of the beta-hemoglobin gene is introduced.
The bone marrow cells are then grown in the lab before
being reintroduced into the patient where they begin to
make normal red blood cells by transcribing and
translating the normal hemoglobin gene.
11. The hemoglobin mRNA contains which of the
following?
a. Start codon
b. Codons for amino acids
c. Stop codon
d. All of the above
12. In translation __ is used as a template to form __.
a. RNA, protein
b. Protein, RNA
c. DNA, RNA
d. DNA, protein
e. RNA, DNA
13. Translation uses which enzyme?
a. Ribosome
b. Ligase
c. DNA polymerase
d. RNA polymerase
e. It doesn't need an enzyme
14. In transcription __ is used as a template to form __.
a. RNA, DNA
b. RNA, protein
c. DNA, RNA
d. DNA, protein
e. Protein, RNA
15. Transcription uses which enzyme?
a. Ribosome
b. Ligase
c. DNA polymerase
d. RNA polymerase
e. It doesn't need an enzyme
(Questions 16 to 20) To test for chromosomal
abnormalities, cells are taken from a patient and
arrested in mitosis using a drug that prevents spindle

21

22

Y

X

16. The chromosomes in the figure above are most
likely from which stage of mitosis?
a. Prophase
b. Metaphase
c. Anaphase
d. Telophase
17. Trisomy is a result of?
a. Segregation
b. Metaphase
c. Mitosis
d. Fertilization
e. Non-disjunction
18. In order for every cell in the body to get an extra
copy of chromosome 21, a mistake must have first
occurred during which of the following steps?
a. Meiosis
b. Mitosis
c. Fertilization
19. Chromatids are held together by…
a. Microtubules
b. Chromatids
c. Centromeres
d. Micromeres
e. Chromomeres
20. Why would the person with the karyotype above be
considered male.
a. Has one X chromosome
b. Has one Y chromosome
c. No X chromosome
d. No Y chromosome
e. A and B
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Part II. Open-ended Questions (150 Points)
1.

(35 Points) The figure below shows a replication bubble.

a.

(3 Points) On the figure, indicate where the origin of replication was located (use “O”).

b.

(6 Points) Label the leading-strand template and the lagging-strand template of the righthand fork [R] as “X” and “Y”, respectively.

c.

(8 Points) Indicate by arrows the direction in which the newly made DNA strands (shown
as dark lines) were synthesized.

d.

(6 Points) Number the Okazaki fragments on each strand as “1”, “2”, and “3” in the order
in which they were synthesized.

e.

(8 Points) Indicate where the most recent DNA synthesis has occurred (use “S”).

f.

(4 Points) Indicate and label the direction of movement of the replication forks with
arrows.
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2.

(45 Points) Draw a picture of the replisome with the location of the following components and
describe the function of each molecule in one sentence.
a.

Topoisomerase

b.

Single-Stranded DNA-Binding Protein

c.

Helicase

d.

RNA Primase

e.

RNA Primer

f.

Okazaki Fragment

g.

DNA Polymerase III

h.

DNA Polymerase I

i.

DNA Ligase
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3.

(30 Points) The following is a short sequence of DNA (wild-type). What DNA mutations and
amino acid changes occur as a result of the following types of gene mutations?
5’ - A T G A C A A A G A G A G G T - 3’
a. (4 Points) What is the wild-type amino acid sequence?

b. (4 Points) If we have a SYNONYMOUS mutation of the underlined nucleotide, what is the
resulting amino acid sequence?
ATGACAAAGAGAGGT
c. (12 Points) If we have a MISSENSE mutation of the underlined nucleotide, what are the
possible resulting amino acid sequences?
ATGACAAAGAGAGGT
d. (4 Points) If we have a NON-SENSE mutation of the underlined nucleotide, what is the
resulting amino acid sequence?
ATGACAAAGAGAGGT
e. (6 Points) A FRAMESHIFT mutation can be caused by an insertion or a deletion. What is
the resulting amino acid sequence if there is an insertion of a GUANINE nucleotide
between the following underlined nucleotides:
ATGACAAAGAGAGGT

Winter Camp Supplementary Materials: GIST College Sample Exams
- 10 -

4.

(30 Points) The figure below shows an mRNA molecule.

i.

(18 Points) Match the labels given in the list below with the label lines (1 to 5).
a.
Ribosome-binding site
b.
Initiator (start) codon
c.
Stop codon
d.
3’ untranslated region (3’ UTR)
e.
5’ untranslated region (5’ UTR)
f.
Protein-coding region (gene)

ii.

(12 Points) Explain whether the mRNA shown above is prokaryotic or eukaryotic.
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5.

(10 Points) Recombination has occurred between the chromosome segments as shown below. The genes
A and B, and the recessive alleles a and b, are used as markers on the maternal and paternal
chromosomes, respectively. After alignment and homologous recombination, the specific arrangements
of A, B, a, and b have changed.

i.

Which of the choices below correctly indicates the gene combination from the replication products of
the maternal chromosome?

a.
b.
c.
d.

ii.

AB and aB
ab and Ab
AB and Ab
aB and Ab

If there is a double crossover between the two genes (A and B), which of the choices below correctly
indicates the gene combination from the replication products of the maternal chromosome?

a.
b.
c.
d.

AB and ab
ab and Ab
AB and Ab
aB and Ab
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6. (12 Bonus Points) The bacterial activator protein CAP and the Lac repressor have been placed in the four
possible combinations on their binding sites in the promoter for the Lac operon. Each combination of gene
regulatory proteins corresponds to a particular mixture of glucose and lactose.
(1) For each of the four combinations, indicate on the left-hand side of the figure which sugars (lactose and/or
glucose) must be present and (2) on the right-hand side, whether the operon is expected to be turned “on” or
“off.”
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Professor Kin Choong Yow's
Computer Programming Exam
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GS1401
Gwangju Institute of Science and Technology College
2016 Fall Final Examination
GS1401 Computer Programming

December 2016

Time Allowed: 2 hours

INSTRUCTIONS:
1.

This paper consists of 2 sections, 8 questions and 8 pages.

2.

Answer ALL questions

3.

Write your answers on the answer sheet provided.

4.

This is an OPEN BOOK exam. You may use any books or notes you like. You may use a
calculator, but not laptops nor other wireless devices.

Section A (40 marks)
This section consists of 4 short questions. All questions in this section carry equal marks.
1. The following program reads in 10 integers and finds the maximum among them. Find three
errors in this program, explain why they are errors and what should be the correct way of
writing the code.
#include <stdio.h>
int findmax(int a[10]);
int main(void) {
int a[10], i, max;
printf("Enter 10 numbers : ");
for (i=1; i<=10; i++)
scanf("%d", a[i]);
max = findmax(a);
printf("The maximum is %d\n", max);
return 0;
}
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int findmax(int a[10]) {
int j, max;
max = a[0];
for (j=1; j<10; j++)
if (a[j] > max)
max = a[j];
}
(10 marks)

2. The following C program reads in a string of less than 80 characters from the user and writes
them to a file. Find three errors in this program, explain why they are errors and what should
be the correct way of writing the code.
#include <stdio.h>
#include <string.h>
int main(void) {
int i;
char filename[20], s[80];
char* fptr;
printf("Enter filename : ");
scanf("%s", filename);
fptr = fopen(filename, 'w');
if (fptr == NULL) {
printf("Error!\n");
return 1;
}
printf("Enter a string of less than 80 characters : ");
fgets(s, 80, stdin);
s[strcspn(s, "\n")] = '\0';
fputs(s, fptr);
fclose(fptr);
return 0;
}
(10 marks)
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3. Describe what the following program does and show the output for SIZE = 7.
#include <stdio.h>
int main(void) {
char matrix[SIZE][SIZE];
int i, j;
for (i=0; i<SIZE; i++)
for (j=0; j<SIZE; j++)
matrix[i][j] = '.';
for (i=0; i<=SIZE/2; i++)
for (j=i; j<SIZE-i; j++) {
if (i%3) continue;
matrix[i][j] = '*';
matrix[j][i] = '*';
matrix[SIZE-1-i][j] = '*';
matrix[j][SIZE-1-i] = '*';
}
for (i=0; i<SIZE; i++) {
for (j=0; j<SIZE; j++)
printf("%c", matrix[i][j]);
printf("\n");
}
return 0;
}
(10 marks)

4. Find any two sets of outputs (by providing your own inputs) from the following program and
describe what the program does.
#include <stdio.h>
void function(int *px, int *py, int *pz);
int main(void) {
int x, y, z;
printf("Enter 3 numbers : ");
scanf("%d %d %d", &x, &y, &z);
function(&x, &y, &z);
printf("%d\t%d\t%d\n", x, y, z);
return 0;
}
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void function(int *px, int *py, int *pz) {
*px = *px + *py + *pz;
*py = *px - (*py + *pz);
*pz = *px - (*py + *pz);
*px = *px - (*py + *pz);
return;
}
(10 marks)

Section B (60 marks)
This section consists of 4 questions. All questions in this section carry equal marks.

5.

Create a Date structure that stores the Year, Month and Day of the current date, all in
integers. Write a C program to ask the user to input the current date into the structure, and
calculate the number of days that has passed since January 1st of the same year (not
including the current day). You may assume that the current year is not a leap year, and you
may also assume that the user will always enter the date with correct values and in the
correct format.
Your output should look something like this:
$ ./a.out
Enter the current date in the yyyy-mm-dd format : 2016-12-13
Number of days passed since January 1st = 346
$
Hint: The number of days in each month of the year is:
January
31 days
February
28 days
March
31 days
April
30 days
May
31 days
June
30 days
July
31 days
August
31 days
September 30 days
October
31 days
November 30 days
December 31 days
(15 marks)
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6.

The file data.txt contains the following data:
x
-2.0
-1.5
-1.0
-0.5
0
0.5
1.0
1.5
2.0

f(x)
-0.977167444
0.077216717
-0.08161504
-0.584129044
-1.047595626
-0.361492454
2.078818435
6.831734597
14.91281691

The data is believed to come from an n-degree polynomial
⋯
where n is unknown. Write a C program to read in these data and find the most
accurate approximation of the definite integral of the function
from x = –1.0 to x = 1.0
using the Trapezoidal rule. The Trapezoidal rule is given by

2

You may assume that the data in the file is always the same and will not change.
(15 marks)

7.

A semordnilap is a word, phrase, or sentence that has the property of forming another word,
phrase, or sentence when its letters are reversed. An example of a semordnilap phrase is
“Stressed rats now sinned” (in reverse it becomes “Dennis won star desserts”). Note that the
phrase “Rats live on no evil star” is not a semordnilap, it is a palindrome.
Write a C program to read in two sentences provided by a user, and check whether the
second sentence is a semordnilap of the first sentence. You can assume that the sentence will
be less than 80 characters long. Your program should not be case-sensitive.
(15 marks)
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8.

Consider an array of integers of size n. Write a function that sorts the elements from the
smallest to the largest value using the insertion sort algorithm. In insertion sort, one will
proceed as follows:
(a) 1st element: Do nothing.
(b) 2nd element: Compare this with the 1st element. If this is smaller than the first element,
swap this with the 1st element (i.e. insert it before the 1st element), else do nothing.
(c) 3rd element: Considering that the first two elements already form a sorted list, we need
to insert the 3rd element in the appropriate position in this sorted list. To achieve this,
first compare the 3rd element with the 2nd element. If the 3rd element is smaller than the
2nd element, swap them. Otherwise, the 3rd element is in the correct position so we
should stop. If the 3rd element was swapped with the 2nd element, compare the now 2nd
element with the 1st element. If it is smaller than the 1st element, swap them. Otherwise,
the 2nd element is in the correct position and so we should stop.
(d) …
(e) k+1th element (i.e. index k): Compare the k+1th element with each preceding element. If
it is smaller than the preceding element, swap it and keep comparing it with the next
preceding element. Otherwise, it is in the correct position so we should stop.
(f) Repeat until the list is sorted.
Write a C program to read in n numbers (n < 100) from a user, and then call the above
function to sort the numbers, and then print out the sorted numbers.
(15 marks)

Section C (25 marks)
This section consists of one question. This section is required only for Honors students.

9.

The genetic code is the set of rules by which information encoded within genetic material
(DNA or mRNA sequences) is translated into proteins by living cells. Translation is
accomplished by the ribosome, which links amino acids in an order specified by mRNA,
using transfer RNA (tRNA) molecules to carry amino acids and to read the mRNA three
nucleotides at a time. Fig Q9(a) illustrates this process.
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Fig. Q9(a)
The genetic code is highly similar among all organisms and can be expressed in a simple
table with 64 entries as shown in Fig. Q9(b). Each set of three nucleotides is called a codon
and each codon is responsible for the synthesis of a particular amino acid.

Fig. Q9(b)
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For example, the codon UUC codes the amino acid Phenylalanine (Phe), and the codon CUC
codes the amino acid Leucine (Leu), and so on. The translation starts with a chain initiation
codon, or start codon, which is most commonly AUG (read as methionine (Met)). There are
three stop codons, which signal the end of the translation, and they are UAA, UAG and
UGA.
You have an input file “input.txt” which contains a sequence of nucleotides of unknown
length. Unfortunately, the start codon is not necessarily at the beginning of the sequence.
Your task is to first find the start codon, and then translate the following nucleotide triplets
one set at a time, and then stop when one of the stop codons is reached. For example, if the
input sequence goes like this:
AGAUGCCGCAAUCUGUUCACGCACUCUGAUUAU
It translates to
AGAUGCCGCAAUCUGUUCACGCACUCUGAUUAU
Met Pro Gin Ser

Val

His

Ala

Leu Stop

To help you, you have been given a function void translatecodon(char* dest,
const char* src) that takes a three-character nucleotide triplet src string (e.g. “CCG”)
and converts it to a dest string (e.g. “Met”, “Pro” or “Stop”). This function is defined in a
“codon.h” file that is in your current project directory.
You are required to write a C program that does the following:
1) Open the file input.txt for reading,
2) Search for the first occurrence of the “Start” codon. You may assume that this codon will
be less than 80 characters away from the beginning of the sequence.
3) Take each nucleotide triplet, pass it to the function translatecodon(), and print out
the corresponding name of the amino acid, or the “Stop” indicator.
4) Terminate when one of the three “Stop” codons has been encountered.

End of Paper
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