contents

Preface dialog %85 %3 5%

01

The Role of Universities in Industry Academia Collaboration
Universities as the core of the merging of different fields

Kazuro Kageyama & Yoshihiro Suda
EFEETKENRI-THREILIZ
ENHFMEDKELTOKRE

I BB & HA FK

oung researchers shouldering the future RE %185 EFHEE

Yo i iz %
%Precl!eattitude control system for a nano astronomy satellite

BNEUEBRNBEILL T3 SREESHERICET SHR

10 Development of a new récycling method for rare metals
(particularly nickel)
ML PAINERKMTORRE (= 7L Z2FlI)

Activity report GEENIR &

08 GMSI-COSM-UT2 Workshop
GMSI-COSM-UT2 7—2> 397 _

11 GMSIBK21MAE ~E
GMSISBK21MAE ﬂviimr\neor cam - SRS

- h £/

13 5t TU-SNU-UT Symposium 0‘@'
885 TU-SNU-UT & >R LI e

14 GMSI course: Engineering L erac{/l

GMSIB#E& : T2V T7>—1

o

p

Mechanical Systems Innovation  /

v
I. Clobal Center of Excellence for

Newsletter




Preface dialog

The Role of Universities in Industry Academia Collaboration
Universities as the core of the merging of different fields

Kazuro Kageyama, Prof., School of Engineering, Department of Technology Management for Innovation

Director of Research into Artifacts, Center for Engineering

Yoshihiro Suda, Prof., Institute of Industrial Science
Director of the Chiba Experiment Station
Director of the Advanced Mobility Research Center
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Prof. Kageyama has contributed to the development of new
materials that have been used for ships, airplanes and automobiles
by evaluating of the toughness of carbon fiber reinforced plastics,
and developing advanced composite materials and fiber-optic
sensors. Prof. Suda developed a revolutionary radial track, which
improved railroad speed and increased steering performance, and
additionally led transportation mobility engineering through the
development of a driving simulator, among other technologies.
We interviewed these two Professors, who are working on the
front line of Industry Academia Collaboration.
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Kazuro Kageyama & Yoshihiro Suda

@ Preface dialog

Kazuro Kageyama

Kazuro Kageyama received his Master of Engineering degree in 1978 from the Department
of Precision Machinery Engineering, the University of Tokyo. In 1981, he received his
Doctor of Engineering degree from the Department of Mechanical Engineering, also at
the University of Tokyo. That same year, he became a research official in the Mechanical
Engineering Laboratory, Agency of Industrial Science and Technology, Ministry of
International Trade and Industry. In 1988, Dr. Kageyama became Associate Professor in the
Department of Naval Architecture and Ocean Engineering at the University of Tokyo and
then Professor in the Department of Environmental & Ocean Engineering in 1997. In 2006,
he accepted a professorship in the Department of Technology Management for Innovation
and became the Director of Research into Artifacts, Center for Engineering in 2008. He is a
former Vice Dean at the School of Engineering and former Director General in the Division
of University Corporate Relations. He specializes in composite material engineering, smart
materials and structural systems, fiber-optic sensing technology and its application,
technology development and technology road mapping theory.
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Yoshihiro Suda

Yoshihiro Suda attained his Doctor of Engineering degree at the University of Tokyo in
1987. He has served in a variety of prestigious positions, including as Lecturer followed by
Associate Professor at Hosei University in the Faculty of Engineering, Associate Professor
at the Institute of Industrial Science, the University of Tokyo, as well as Visiting Associate
Professor at Queens University, in Ontario, Canada. In 2000 he became Professor at the
Institute of Industrial Science, the University of Tokyo. Additional positions served/serving
include Director of the Chiba Experiment Station, Director of the Advanced Mobility
Research Center, Project Professor at Mobility and Field Science (TAKARA TOMY), and
Professor at the School of Engineering and Interfaculty Initiative Information Studies,
Graduate School of Interdisciplinary Information Studies, the University of Tokyo. Prof. Suda
is researching next-generation transportation and logistics systems of trains, automobiles,
personal mobility, and ITS,among others.
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Their backgrounds come from different areas of expertise.
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— Please describe your background and your current research.

Kageyama: To be honest, my background is not my current specialty. It is
precision engineering. If you say precision engineering, people normally
think of learning about the manufacturing of watches or cameras, or in
industrial engineering, the mechanics of materials. However, | studied
fracture mechanics, which was popular at that time, in Prof. Miyamoto
Hiroshi's laboratory. | then did my PhD in mechanical engineering and
| learned about elasto-plastic fracture mechanics under Prof. Hiroyuki
Okamura. During my PhD, | passed the examination to be a government
official and | joined the Agency of Industrial Science and Technology,
Ministry of International Trade and Industry. Then, my boss suddenly asked
me if | was interested in carbon fiber reinforced polymers (CFRP). | was
aware of CFRP at that time since it was a very new material which had
been around commercially for only 10 years. CFRP was very expensive
at the time and difficult for universities to obtain so | was very lucky to
be a part of a National Research Institute. | moved back to the University
of Tokyo after this, however, and CFRP has been my primary research
theme. Thirty years have passed since research on CFRP first began, and its
practical use has improved markedly in the last ten years. Recently, CFRP
comprised more than 50% of Boeing's new high efficiency 787 airplanes.
A typical airplane is composed of aluminum alloy. However, the 787s are
composed of plastic reinforced with carbon fiber to improve strength.
CFRP is light and rigid and has already been used in Toyota's “Lexus LFA”.
CFRP is not only expected to be used in airplanes but also for car bodies,
parts and wind power generation systems(Fig.1). By the way, 70% of CFRP
manufacturing is performed by three Japanese companies. However, it is
still expensive and productivity is not high. For these reasons, since 2008
we have been trying to produce CFRP that is highly efficient and easily
made in order to meet future needs.
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Fig.2: Radial track
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— How is CFRP made?

Kageyama: Carbon fiber is fibrous carbon, or graphite, which is obtained
by baking organic material at high temperatures. The history of carbon
fiber begins with Thomas Edison, when he created the first light bulb using
a filament which was made from carbonized bamboo. The first carbon
fiber was invented using rayon but it was not very strong. Dr. Akio Shindo
at the National Institute of Advanced Industrial Science and Technology
in Osaka then developed a method to create carbon fiber from acrylic
fiber. It was actually discovered by accident. The equipment used at that
time was of poor quality, but coincidently, conditions were perfect for
creating a carbon fiber precursor which had a heat-resistant structure. This
Polyacrylonitrile (PAN) based carbon fiber was developed a half century
ago, but since this summer, we initiated an innovatively different PAN-
based carbon fiber manufacturing process.

Suda:l am currently the Director of the Advanced Mobility Research Center,
and we are researching advanced mobility engineering for use in vehicles
such as cars and trains, on roads, and in information communications, in
addition to others. We have an interdisciplinary environment here; we
work in specialities which are cross-functional, hence my research spans a
variety of fields. My background lies in mechanical engineering, however,
similar to Prof. Kageyama, my major was different than my current
speciality. When | was an undergraduate, | studied in the turbulence and
heat transfer laboratory under Prof. Masaru Hirata and Prof. Nobuhide
Kasagi, and performed experiments on the visualization of turbulent heat
transfer.

During my Masters studies, | joined Prof. Masakazu Iguchi's laboratory
and began researching mobility. Initially my target was trains, however, at
that time, the national railway was nearly completed and high technical
development in Japan was lacking. Technical development overseas, on
the other hand, was very popular. To avoid falling behind in technology,
the Japan Railway Engineers' Association had just initiated a development
project known as “Radial Track” (Fig.2).

| was very lucky to join the project, which had a concrete application to
Industry Academia Collaboration, during the first year of my Masters. In
fact, the result of this work led to successfully obtaining the fastest speed
for a conventional train, which was the Kosei line.

| studied on rail corrugation, which is a condition in which a rail surface
becomes worn wavelikely. | attempted to determine the reason for this
phenomenon using tribology (fiction and lubrication), plasticity, and
vibration control engineering, and ran a trolley on a track terminating in a
curve.The results of this research were later applied to subway systems.

After | obtained my PhD, | became a lecturer at Hosei University. |
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supervised 11 undergraduate students in the first year, so | worked on
a variety research subjects with them. One of these research projects
was a radial track application called the “asymmetric truck fore-and-aft”.
Normally, a railway vehicle is symmetric fore-and-aft. A Shinkansen, for
example, can also move at 300km/h in reverse. However, if we specialize
only in forward movement, we believed that performance could be
improved based on this method. | assigned one of the students to that
research subject, and they came back with the exciting result that it was
possible to maintain stability and improve performance. | produced the
theoretical proof and implemented it.

This technique was used in Central Japan Railway's “Wide view Shinao”
and it shortened the travel time between Nagoya and Nagano by about 10
minutes while also reducing wear on the wheels to a level that was as little
as 1/4 of that seen previously. Additionally, the record for speed at a curve
achieved by this technique has not yet been beaten.

After | joined the Institute of Industry Science at the University of
Tokyo, | began researching automobiles and ITS, and established many
connections with automobile-related companies. At present, | am engaged
in a Energy ITS projects with NEDO as well as in research and development
of automated platoon driving for trucks.

A wide breadth of curiosity and inspiration lead to industry academia collaboration.
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Kageyama: As with Prof. Suda, | was not planning Industry Academia
Collaboration from the beginning; it was just timing. But even though our
specialties had changed, neither of us wasted our previous experience.
For example, when | was told to study CFRP, it was very useful that | had
learned fracture mechanics of metallic materials while | was a student,
so | was able to expand those applications. By the way, this is a picture
of CFRP (Fig.3), however, this material doesn't have sufficient fracture-
toughness. Composite material is produced by the stacking of thin layers,
so there is a particularly low fracture-toughness. | then published a paper
entitled “Composite Material Fracture Mechanics Property Evaluation
Method”, which received much attention and was used for the JIS and I1SO
international standards. Experiments on composite materials performed
at that time were quite crude, so having the precision of a mechanical
engineer resulted in greatly increased accuracy. The accuracy of composite
materials improved markedly after using a precise mechanical engineering
method. This resulted in improved development of high-toughness CFRP.

Suda: That idea came to you because you had experience in a different

Fig.3: Photo of carbon fiber and ultra
light-weight carbon fiber composite
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field, right?
Kageyama: Actually, | tried some experiments to check whether or not
it would actually work. | mean, whether or not | could apply the theory
of fracture mechanics. | experimented by cracking CFRP to determine
how much force caused it to fracture and it turned out that the force was
inversely proportional to the square root of the length of the crack, so |
was confident that it would work.
Suda: It is important to create by hand the actual product which is borne
from an idea.l would like students to implement this concept.
Kageyama: | agree. Nothing begins with an empty theory. You should
not fear risk and you should try everything with an air of curiosity; maybe
there will be unexpectedly good results. To reflect this point, fiber-optic
sensors, another project of mine, were created by accident. We attempted
to produce a CFRP “nerve” (Fig.4). The sensor uses the Doppler effect,
which is a change of frequency based on speed, and it can determine the
damage and predict the destruction.

At first, the research didn't work well so we didn't pursue it. But one day,
a student bent an optical fiber that was supposed to be stretched straight,
and surprisingly the sensitivity dramatically increased. We didn't know
the reason for this initially, however, we decided to apply for a patent
anyway after discussing it with the TLO at the University of Tokyo. We
finally understood that it was just a simple geometry problem when an
occurrence of the Doppler effect was found at a curved waveguide, but
by the time | finally realized the theory behind it, | had already created a
venture company from the university and had commercialized the sensors.

This sensor has been used by Japan Oil, Gas and Metals National
Corporation at Namikata (Ehime) and Kurashiki (Okayama) to monitor
storage sites which confine LP gas using underground water pressure.
If a regular electric sensor were used, it may short-out and the resulting
fire could cause LP gas to explode, so our explosion-proof sensor was
employed.
Suda: | would like to use this fiber-optic sensor for my research as well. It
is one of the merits of GCOE, that we can use each other's research results.
It is particularly essential for research on trains or automobiles to monitor
the conditions and investigate the ongoing situation and any occurrences.
If we can understand new occurrences, we can come up with new ideas.
Kageyama: The basis of research is “knowing”. Through knowing,
improvements as well as new devices can be created. In other words,
we do not have a goal from the beginning. People think that in Industry
Academia Collaboration, we focus on the goal. But we can start from a
small curiosity and idea, which can then lead to other possibilities. | think
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Universities which function as a “hub”

that when people see research that they're interested in, it will lead to
Industry Academia Collaboration.

NTE LTHET ZKE

BEH—RAFERIT TV 2 REEOHESL. ABBDOADE
DRE>DITTRECREBLEZLOD—DTT, ZHNILE
BHRAOREEZEEMICFTMELE S EWSHRTT, FEY
MORBEEE WD DL, BIAENSYENLRMEREL 13
—LTEBWEWSBERDSHRDIART LT
ZZTH%ZDIIDON, BEODBRETEHTLI, 1& A
IREBEBELETCREONS4ABITOIZORY— D
mE. BA-NAROBEA-NEHOBRAE LB
ICERPBE>TL T, &/ SALPESHZLELD
BRAKCREONET, JNIdH 2R RELEFDIE
EVWZRET, P74—9YADEZAIZEBIEVLDOTTY
P COFEEEREROMABSOBRS T ERHICL
LHEABEMOAIELIZONE > DU &> THERED
BESTDTT, EYROBHBHEDEY 77 v ThH 2L
>TERL, ANBORBEZFMES 2 EANGEEETIL
FRZELELE (M5, COMRBEDBEICEENLZI A
#lrosaoxy—F QB+ 1E) 3. ERICHESB LR
EZENBRICEAINTLE T, 512, BEBEDOI =N
VOEFEEIIDVTHHRAHARSL TV, FILLW— 7
LyYoEBEEZEELTVWET,
ElL—mEAWTTh, EFEEL LS DX RTAIE—A
DADTAT1T7Hb LNEFEAD,. BEEEF—LT—7
THYBEEFRIINIEERTE XA, KKZITRY I L
BRBZDOHN, MEBRROREBPLHNMERE, . BELXED
BYFEWREDBETT, TORICELTE 2471
FIZLT, o560 HOZREAT74—X—>ar%l
FRIINIERY £ A
EH—H->L»%8Y TR, AXORERLEFHIAM
SNZETRIBRE.LWALALETEEIRELHY £T,
EITEBAREL R ZBEIE. A RHEL L,
El—57% 412, FAD WL EEY A TU 2 EHR R
EREMEAREOTOY 27 Mk, BRDREMBBEX —H
—3#AMbo TWET, R MEX—H—EL S DI,
TEBOFEIBLL. Tb 26 ERARBEHL TN
ZERBRDTED, SEIEFF—LZ vy NUEHITRE Z L1
BYE LI, ZNET. BHRAZONFICEERE D > TL
BEVWHZERERBVWET,
BH—Z5 LTlcx—Hh—zRYFeovonfzeno0
I3 BUEEDOZRADOBY T 1,
-7 WAWR, BRDRBELMMEBRIZ V)T TE
NISEERVLDOTY, REOEMCHREEFEZSZ5Z. &
EMTIRIEZMETEZ2RLBNTYT, #F. AMEE

Suda: My current research, which relates to comfort, was actually
developed from an interest outside the University. This particular research
concerns the evaluation of quantifying comfort while riding a train. We
initiated this research because, unfortunately, the level of comfort of a
vehicle is not necessarily proportional to its physical performance.

We monitored the sitting behaviour of passengers. For example, in the
case of a 4 seated cross-seat, people sit in the following order: window seat
— aisle seat which is diagonal to the window seat — aisle seat beside the
window passenger. In the end, only 3 people sit in that seat configuration.
It can be said that this is a comfortable sitting order. It is similar to the idea
of affordance, and | coincidently talked about this with representatives
at the Tokyu Car Corporation at a party | attended. From this meeting, we
initiated a collaborative research and produced a full-scale commuter
train mock up on which we experimented and developed a specific
mathematical model to evaluate human comfort(Fig.5). By applying this
knowledge, 3-seated cross-seats (2+1) were used on the Tokyu lkegami
and Tamagawa lines. Furthermore, we are engaged in collaborative
research on minivan car seat arrangements and are attempting to
commercialize them.

Kageyama: Interesting. Industry Academia Collaboration can be initiated
from individual ideas but requires collaboration in the end to achieve the
goal. However, potential problems need to be considered as well, including
ownership of research results, control of intellectual property, patents and
confidential matters. We need to consider these matters at all times and to
clearly focus on the outcome, while retaining a solid plan to do so.

Suda: That's true. We need to be careful about publishing papers before
patents gain approval. It is particularly difficult to collaborate with foreign
companies.

Fig.5: Full scale mock-up vehicle
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Kageyama: The project | am dealing with is called “Basic R&D for Carbon
Fiber Innovation”, and involves three Japanese carbon fiber companies.
Normally, fiber manufacturers are very competitive and collaboration is
very rare, but this time we were able to gain cooperation from all three
Japanese companies. The reason for this is | believe they all feel a sense of
crisis.

Suda: Coordination with these companies is the result of your hard work.
Kageyama: Thank you. If we can figure out the attributes of the research
results and control the intellectual property then there should not be a
problem. It is quite an attractive selling point that we can use the intellect
and facilities of the University, while sharing the risk. In the end, we
decided to manage the intellectual property at the University of Tokyo.
Suda: Similar to car manufacturers, it is difficult to collaborate because
it is a very competitive area, although for ITS | am aware of some
collaborative research. In this case, the driving simulator at our laboratory
is a useful research tool for Industry Academia Collaboration(Fig.6). A
driving simulator can be used in many fields such as parts, electricity, civil,
infrastructure, and information communications; not only for cars.
Kageyama: It is important to select a research subject for which many
companies would be interested in the results. Just solving one company's
technical problem does not mean it can be used by everyone.

Suda: That means universities are acting essentially as a subcontractor
for companies. It would be better if the university functioned as the core,
which would make it a win-win situation.

Kageyama: Yes, we should be the “hub” of the Industry Academia
Collaboration. We don't have to possess all the technology but just act
as a hub to connect the organizations and aggregate the technologies. |
believe that is one of the most important missions for universities in an
Industry Academia Collaboration.

Fig.6: Driving simulator
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GMSI-COSM-UT2 Workshop is an annual joint workshop (now in its tenth
year) held by the University of Toronto and The University of Tokyo. This is
the second time for GMSI to attend this workshop.

This workshop is alternately hosted by both universities, and this year it
was held at the University of Toronto from June 9 to June 11, 2011. There
were about 10 participants from each university and included both Ph.D.
candidates and faculty members. The overall theme of the workshop was
“Sustainable Materials and Processing”. Researchers from each university
gave a total of 26 oral presentations about their recent studies. In addition
to research topics regarding materials science and engineering, other
topics such as mechanical and aerospace engineering were also presented
and led to fruitful discussions.

The session to discuss engineering leadership was organized on the
first day and the participants were split up into groups. Each group talked
about the behavior or consciousness as a leader in engineering, and
then representatives of each group presented their opinions in front of
everyone. | was very surprised to find that the students of the University
of Toronto were very conscious of leadership compared to the Japanese
students.

In addition to these sessions, faculty members of the University of
Toronto guided us through their laboratories and showed us their research
equipment. It was good to experience first-hand the leading research
carried out by the University of Toronto. We all went out for dinner as well
and discussed our research and future career paths after graduation. This
workshop gave us a wonderful opportunity to communicate with other
Ph.D. candidates and to learn their attitudes toward research.

Student participants

GMSI-BK21MAE Summer Camp
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Thermal vacuum test of a thermal structure model
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Precise attitude control system for a nano
astronomy satellite
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Nano-JASMINE (Nano-Japan Astrometry Satellite Mission for Infrared
Exploration) is a 30-kilogram nano astronomy satellite being developed
by Intelligent Space Systems Laboratory (ISSL) at The University of Tokyo
through cooperation with the National Observatory of Japan (NAOJ).
Currently, we are in the process of conducting final experiments using a
flight model. Nano-JASMINE is scheduled for launch in 2012 and will be
carried by a Ukrainian cyclone-4 rocket out of the Brazilian launch site
Alcantara. The mission objective is to measure the three-dimensional
positions of about 500,000 stars. This will be done while in orbit, where
imaging is less affected by the Earth's atmosphere. The data obtained
by the satellite will provide information fundamentally valuable to
astrophysics such as scientific data about the structure of our galaxy as
well as accurate motion patterns of each star. In order to obtain accurate
star position data, the satellite attitude should be stabilized with an
accuracy better than 1 arcsec (1/3600t" of a degree) during observation,
something that has not yet been achieved in small satellite missions. To
achieve such precise attitude control, several technical problems must be
addressed: realization of a precise attitude determination system through
low-cost, low-power sensors; estimation and compensation of attitude
disturbances; and compensation of misalignment effects between sensors
and actuators. The focus of this research is to look at how these problems
can be solved under strict power and mass constraints to develop a precise
attitude control system for small satellites. This work can be applied to
any small satellite mission where small satellites demand precise attitude
control for astronomical observation or remote sensing. If successful,
the realization of a low-cost satellite with such a precise attitude control
system in a short development period will clear the way for new space
system applications for the future.
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Development of a new recycling method for
rare metals (particularly nickel)
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Rare metals are essential in high technology and high-functional
products in the IT and automotive industries. As such, the growing
importance of rare metals has contributed to their rising price. In particular,
the price of nickel (Ni) in 2011 is about three hundred percent higher than
the price in 2003. Another issue with rare metals is their maldistribution.
Most of the rare metals are found naturally in only a few countries. In the case
of rare earth elements (REEs), China produces about 97% of the world’s REEs. In
addition, countries where rare metals are found may use these rare metals
as an economic weapon. Therefore, developing techniques for stabilizing
the rare metal supply and for recycling the rare metals we already have
but no longer use is necessary.

For my research, Ni, REEs and tungsten were chosen as representatives
of rare metals, and studies on the recovery of these metals were carried
out using mineral processing techniques. New methods for recovering
rare metals were investigated. Here is an outline of the study on Ni: A low-
grade laterite ore was first calcinated and then processed using a wet
magnetic separator in order to recover Ni. Because the ore contains both
Ni and Fe, the calcination of laterite is effective in altering the crystalline
structure of Fe species and thus its magnetic properties. The calcination
enables the selective concentration of Ni by magnetic separation, and is
an easy and environmentally friendly technique. The main finding of this
work was that the magnetic separation is effective in recovering 48 % of Ni
from the laterite and increased the Ni grade of the recovered product from
1.5% to 2.9% (when the ore was calcinated at 773 K for 1 hour prior to the
separation).
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Team discussion

@ GMSI-BK21MAE Summer Camp
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The team who won the Best Proposal award

This year's summer camp took place at Seoul National University from
July 27,2011 to July 30, 2011. Ph.D. students from various countries and
universities were divided into teams of 7 or 8 people. Each team had to
propose and present an innovative product or service in either the field of
energy, environment, safety, information technology, or health and welfare.

No doubt the summer camp was a valuable experience for all of the 78
students who took part in it. The team discussions were really challenging
because, in very limited time, we had to narrow down all of the ideas
gathered in brainstorming to a single proposal, weigh the feasibility of
this proposal, and then present it to the other groups. Teamwork and
efficient work distribution was essential. Thanks to the self-introductory
presentations on the first day of camp we all knew about each other, which
allowed for easier interaction. Building on that, the cultural experience
event on the second day led to many intriguing discussions among all
participants. The last day was a great chance to hear some really impressive
presentations by eminent guest lecturers and was a great ending to a very
productive and interesting camp.

Even though the four days of the camp passed quite quickly, we
participants made real connections and exchange emails with each
other writing about our research and about what conferences we will be
attending. | believe the contacts established and the friends made will
build the foundation of yet another young researcher global network.
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My team members and the camp organizers
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Summer camp participants

This year, the GMSI-BK21MAE Summer Camp was held at Seoul
National University (SNU) in Korea. Over 70 Ph.D. students with various
research backgrounds from The University of Tokyo, SNU, and many other
universities participated in the camp for 4 days. We were separated into
10 groups to discuss a proposal for an innovative idea that would be
presented in front of everyone on the third day of the camp.

| found it very impressive that the research visions of foreign students
were different from those of Japanese students. In our presentation we
had to talk about how we would establish our [virtual]l company, what
our product would be, and how we would bring it into the market. |
think only a small number of students in Japan actually associate their
research content with social benefit, but it was interesting to see that such
management skills were rather basic knowledge for foreign students.

The other thing that remains in my memory is the communication in
English. | had never before experienced such a long discussion about
technical issues entirely in English. Unfortunately, it was a bit frustrating
when | could not clearly express my opinion due to my English level and |
hope I made a sufficient contribution to the team. We won two awards and
| definitely have to give most of the credit to the rest of my team members.

Nevertheless, this summer camp was very meaningful for me because it
was a big chance to test my English ability. Participation in such an event
will certainly increase one’s motivation level and also give a vision of one's
role as a Ph.D. student.

GMSI-BK21MAE Summer Camp @
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Student poster presentation
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The TU-SNU-UT symposium is an annual joint symposium held by three
Asian universities: Tsinghua University (TU), Seoul National University
(SNU), and the University of Tokyo (UT). The symposium primarily aims to
promote academic discussion about recent research activities and to help
build international human networks among these three big universities.
This year marked the fifth joint symposium, and it was held on June 7-8
at Unisplendour International Center near Tsinghua University in Beijing,
China under the theme of “Nano Mechanics and Electronics” . About 60
researchers (TU-26, SNU-12, UT-19) gathered together for the event and
included professors, post-doctoral fellows, and students.

Over the two days, recent research activities presented through oral and
poster presentations were allocated into three sessions: Nanotechnology
and Nanomanufacturing; Nanomechanics; and Nanotechnology for
Advanced Electronics, Photonics, and Sensing. Oral presentations were
given by professors while poster presentations were conducted by
post doctors and graduate students following the oral presentations of
each of the three sessions. Tours of the campus, Precision Measurement
Technology Laboratory, and Tribology Laboratory at Tsinghua University
were given on the second day of the symposium.

| feel this symposium provided all participants with a good opportunity
to discuss their research topics and to exchange academic knowledge
with international peers. For me, it was particularly a good opportunity
to explain my research topic to researchers from different fields. In
addition, | also saw with my own eyes that China continues its remarkable
development, which is something | will keep in mind for the future.

Oral presentation
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It is important for PhD candidates to not only focus on their own
research but also to have a broad vision and some foresight in all fields.
The GMSI Engineering Literacy I course was designed to teach GMSI
Research Assistants (RAs) about technology and innovation management
to prepare us to be the innovation leaders of tomorrow.

The course consists of two parts: seminars to help develop career skills
and lectures by Prof. Yukio Ohsawa about the Innovators Market Game
(IMG). In the seminars, we had lectures about the qualities required for a
successful career in industry given by managers in diverse positions of
leadership. Attending these lectures gave me a general vision of what we
have and what we need in industry today. In the second part, IMG was
very interesting because we learned how to make innovative products
then investigated how to market these by bringing together our research
using Prof. Ohsawa's data-crystallizing method. | am excited to have
learned three distinct principles that | feel | can immediately use. First,
the underlying root of innovation is knowledge. Innovation or “change”
actually comes from a combination and manipulation of available
knowledge. Understanding this makes me hunger for more knowledge
and, as a researcher, | know now that | must read more, understand more,
and use this information myself. Second, if the “combination of knowledge
makes innovation,” it is important for a researcher to keep an open mind
when doing one’s own research. Finally, IMG taught me that the market
of innovation is very competitive and that the best-selling product is not
necessarily the one of the best quality, but, rather, the one with the best
combination of technique, price, and appeal to consumer demands.

| really enjoyed the GMSI Engineering Literacy I course and am looking

forward to attending the Engineering Literacy Il course next semester.
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