The University of Tokyo Global COE Program : Global Center of Excellence for Mechanical Systems Innovation
RRZJ0—/WLCOE 70T 5L HBYRT L - 4/ X—Y 3 VALK

LTS .

Global Center of Excellence for Mechanical Systems Innovation \J[u% .20"
contents
Preface dialog  #EEXI &%

. . . . Activi E REs
01 What should be the aim of engineering after the disaster ? ctivity rep QIS
Challenges for the recovery of trust and human resource development GCOE publicit 3

Shigehiko Kaneko & Toshihiko Koseki GCOE a){/:?ﬁiﬁéﬂ

BEXROIZHBERIANZLDLI
EROED I DREE AMER
EF B &/NEBE

Young researchers shouldering the future Rk %855

09 Research on water splitting

Global Center of Excellence for
ichanical Systems Innovation




Preface dialog

What should be the aim of engineering after the disaster?

Challenges for the recovery of trust and human resource development

Shigehiko Kaneko, Prof., Department of Mechanical Engineering, School of Engineering
Toshihiko Koseki, Prof., Department of Materials Engineering, School of Engineering
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The most powerful earthquake in Japan's recent history hit the

nation on March 11, and we are now facing a national crisis.

Engineering shoulders a great responsibility for many of the
problems, including a nuclear power plant accident, rolling
blackouts due to shortages in power supplies, disconnection
of communication networks and supply chains, and the
reconstruction of cities that experienced massive damage. What
should Engineers do to regain trust in science and technology
and contribute to society after the disaster?

SANMBICRELCRBAREXRICKY ., BE. 5 EERD
BRICEEL TV, RFORBAROER. BARBREICL S5
BEEE, BEEPY IS4 Fz—VOMBREICIZIEES I D
BETD, BRENARELRICBTOEEL L, BE < DEED
BT 20T, EWDITERZEIONIZETH S, BERMA
DRONIZERZREL. BAROUEIATRT 27010, TEH
2B RAZTREBRDIZA DS D

@ Preface dialog Shigehiko Kaneko & Toshihiko Koseki

Shigehiko Kaneko, Ph.D.

Prof. Kaneko received his Ph.D.in 1981 from the Marine Mechanical Engineering Department
at the University of Tokyo. He served as lecturer there that same year and became an
Associate Professor in 1982. From 1985-1986, he served as a Visiting Associate Professor
in the department of Mechanical Engineering, McGill University, Canada, and in 1989
became Associate Professor at the Engineering Research Institute, School of Engineering,
The University of Tokyo. From 1992, he was Associate Professor at the University of Tokyo,
Department of Mechanical Engineering, School of Engineering, and has served as Professor
at the University of Tokyo since 2003. Prof. Kaneko's research interests include Dynamics of
Machinery, Dynamics and Control of Energy Systems, Small Size Distributed Energy Systems,
Micro Gas Turbine, Engineering Education, PBL (Project Based Learning). He is also First Vice
President of the Japan Society of Mechanical Engineers.
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Toshihiko Koseki, D.Sc.

Prof. Koseki received his Master of Engineering in Materials Engineering at the University
of Tokyo in 1983. From 1983, he worked at Nippon Steel Corporation and from 1990-1994
he studied at the Massachusetts Institute of Technology, where he received his Doctor
of Science (D.Sc.) in Materials Engineering. From 1994, he worked in the R&D division of
Nippon Steel and became an Associate Professor in 2003 in the Department of Materials
Engineering, School of Engineering, The University of Tokyo. He has served as Professor in
the Department of Materials Engineering, School of Engineering, The University of Tokyo
since 2003. Prof. Koseki's research interests lie in Solidification, Phase transformation, Joining
and interface, Microstructure control, and modeling of the microstructure development of
steel.
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Action taken by the science council in response to the disaster
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—— Please tell us about the situation and response taken concerning
damage at the University of Tokyo.

Koseki: At the University of Tokyo, there was major damage at the
oceanographic institute in Otsuchi, Iwate prefecture, and at the research
nuclear reactor at Tokai-mura. There were no injuries sustained at the
Hongo-campus, but glass was shattered and cracks in the walls were
visible. Although the actual damage was relatively minor, the scene was
chaotic just after the disaster. The Engineering department created a
Disaster Countermeasures office to confirm people's safety, however,
time was needed to locate the international students who had just left
following the disaster, or students who did not belong to any laboratory.
Unfortunately, both the spring graduation ceremony and entrance
ceremony were cancelled, but academic activities have now almost
returned to normal. Our most urgent current issue is in saving electricity at
the school.

Kaneko: In addition, we implemented an emergency engineering vision
working group to transmit the vision of engineering following the disaster
before the start of lectures from the beginning of April to the beginning
of May. The principal investigator, Prof. Takehiko Kitamori, gathered
the engineering fellows and discussed a number of topics including:
“Electricity and Energy”, “Nuclear Power Engineering”, “Reconstruction
and Regeneration of Cities and surrounding areas” and “New Tide in
Engineering”. The content was put together as a booklet and published
(Figure 1).

—— Following the disaster, it seems that there was movement among
researchers to redefine the direction and concept of science technology.

Kaneko: Yes. There has been some movement at the Japanese Science
Council and other conferences since the earthquake to create a working
group or discussion to develop science to meet the needs of the society. |
believe it was a great help that the Japanese Science Council made their
activities known all over the world in English. Thanks to their help, foreign
researchers, media, and international students could better understand
the situation in Japan.

Figure1: “What does Engineering Science aim to accomplish after the earthquake?”
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http://www.t.u-tokyo.ac.jp/epage/topics/pdf/vision.pdf
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® The arrangement of tasks which can be performed by robots in a disaster area.
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@ Analysis of transportation and logistics in a disaster area.
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® Various issues with energy infrastructure.
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Engineers and their relation to the accident situation.
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@ Crisis management for incidents such as earthquakes and nuclearaccidents.
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@ Machinery and equipment damage and the effectiveness of anti-seismic technology.

@ The understanding of the mechanism of tsunamis based on mechanical systems.

® Nuclear power maintenance standards devised by the Japan Society of Mechanical

Chart1: The Japan Society of Mechanical Engineers “Urgent
Investigative Activities, Information Gathering and
Recommendations for Future Measures”
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@ Preface dialog Shigehiko Kaneko & Toshihiko Koseki

Koseki: After the disaster, internal and external media appeared confused
about the nuclear accident. It became very important to gather together
and release accurate information.

Kaneko: Similarly, the Japan Society of Mechanical Engineers started to
think about conducting various investigations and proposals. This disaster
revealed enormous challenges because the nuclear facilities, energy
infrastructure, and man-made structures related to our activities became
heavily damaged. To begin with, we implemented the working group. One
task of this group is to take care of urgent needs, while another task is for
longer term actions.

First, there are seven items in Chart 1 requiring urgent research.

To explain in order, D is an investigation of facility damage inside factories.
This was performed for the Hanshin-Awaji and the Niigata Chuetsu
earthquakes and was proposed and put together by the Japan Society of
Mechanical Engineers. Using our fair and unbiased position as the Japan
Society of Mechanical Engineers, we were able to investigate various
facilities including building docks, steel plants, and food factories, which is
normally not possible.

@ is to uncover the mechanism for the structural damage caused by the
tsunami because, unfortunately, this had not been studied in much detail.
Regarding @), given that Japanese robots were not used immediately
at the site of the nuclear accident, we would like to arrange the tasks of
robots that can work under extreme conditions.

Koseki: Probably many of us were frustrated because, despite the fact that
robotic research in Japan is known to be among the best in the world, our
robots didn't play an immediate active role at the disaster area.

Kaneko: From my understanding, it was chaotic and they could not get
information about what kind of robot they needed. After the Hanshin-
Awaji earthquake, the highest priority was to rescue survivors left in the
wreckage, but the circumstances of a tsunami disaster were very different.
Prof. Tamaki Ura of Tokyo University's Underwater Technology International
Research Center used underwater robots for underwater exploration to
find bodies and to investigate the condition of rubble, but he probably
didn't expect that the robots would be used to help in this way.

Koseki: From now on, we need to make a system that is able to be applied
to various techniques depending on the disaster or crisis.

Kaneko: @ In terms of transportation, there was no injury reported on
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Shinkansen lines. This is because the Niigata-Chuetsu earthquake caused
a bullet train derailment accident, and in response to that, preventive work
was performed. This time, however, logistics were a big challenge. The
delivery of goods was aided by the efforts of delivery companies, however,
all car assembly lines in Japan stopped due to damage to automobile
microcomputer makers. Impact on supply chains needs to be analyzed to
prevent such troubles.

® is an energy infrastructure, which is a very hot subject. From now on,
stable supplies of electricity are a huge challenge. To reactivate inactive
nuclear power plants it is necessary to enact safety measures and also
to regain peoples' trust. It is impossible to substitute all electricity with
renewable energy; therefore, we need to combine various generation
methods to find the best mix.

Koseki: For the short term, we need to save electricity and improve the
performance of facilities such as thermal plants. For the mid to long term,
it depends on the cost, but we need to choose the best action. With these
issues in mind, an urgent engineering working group came up with 3
scenarios shown in Figure 2. (D Continue the current energy policy; @
Decommission existing nuclear power plants and use thermal plants
instead; @ Decommission existing nuclear power plants and use solar
power and batteries. None of these scenarios can accomplish all of the
requirements of economic feasibility, social receptivity, and preventing
global warming, therefore, we need to think of what can be prioritized.
However, if the power generation price tag becomes too expensive, all
production lines will move to other countries thereby wreaking major
havoc on the Japanese economy. Even in Germany, which is moving
toward denuclearization, some industries are against this decision.
Kaneko: But still in Europe, it is easier to construct a diversified portfolio. It
is possible to share energy since they can obtain natural gas from Russia,
nuclear power from France, and renewable energy on their own. However,
Japan needs to be self-reliant, so the situation is different from Europe.

® is to be considered after the nuclear plant situation becomes stable so
it might take some time to implement. The last, @ is risk management. The
findings of the investigations will be collected in a report one year from now.
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Figure2: The GHG (GreenHouse Gas) reduction rate and the rate of change in
household welfare configurations, according to three alternative energy scenarios
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People who support Japan and Engineering after the disaster
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Kaneko: Next is the task of making a long-term recommendation,
specifically these four items in Chart 2. The important thing is to possess
an attitude of working from a quantitative viewpoint. O in particular
should not be only a dream, but should be based on reality and evaluated
by exact numbers. Also, @ should be re-examined based on the urgent
investigation from ® as previously explained, so much time is needed.
Koseki: One of the most important items for the long term goal is ®,
establishment of reliability and robustness in man-made structures. My
major is in steels, and from an investigation conducted after the Hanshin-
Awaji earthquake, we found that most steel structures didn't break with
the exception of those created by slipshod work or those with inherent
design problems. From here on out, we need to leverage those former
lessons, as well as the lessons learned this time. Also, we need to reconsider
technology, because even though the system is getting larger and more
complicated, it can be stopped by something as simple as a power outage.
The disaster revealed these weaknesses of modern technology.

Kaneko: On the other hand, we need to review the idea of safety itself.
Nuclear power plants had previously been referred to as completely safe,
however, this myth collapsed since the disaster and we need to reconsider
safety. Emergency drills had been conducted to prepare for a tsunami,
however, during the actual disaster, some people didn't evacuate or they
seemed to prioritize economic efficiency or convenience even though
they knew that the area would become flooded.

Koseki: In the sense of @, it is very important to develop human resources
as well. The President of The University of Tokyo's action plan advents the

(D Quantitative analysis and recommendations regarding future energy sources and use.
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@ Nuclear power plant design criteria, review of maintenance standards, and reconstruction. | &2 : BF#HZR [RENERD S OREEERT
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® The establishment of reliability and robustness of man-made structures and crisis

management control methods.
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@ The proper way to explain engineering to the public,and the human resource

development of mechanical engineers for that purpose.
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Chart2: The Japan Society of Mechanical Engineers'
“Activities to Create Recommendations from a
Long-term Perspective”
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creation of “tough” Tokyo University students. We need people who can
take on leadership roles and make calm judgments and direct people
using logic during these disaster situations even if it happens to be their
first experience in a serious situation. It is very important to develop
human resources while being part of the current large and complex
systems such that individuals can make these judgments and directions
and avoid thinking along the lines of “I can't do anything if the computer
stops.”

Kaneko: Like my generation, those who used slide rules as students still
have analog senses. If we possess analog senses, we don't put blind faith in
everything and can judge by instinct that maybe something is not correct.
However, if we only have digital senses then that would be difficult. | think
it might be important to possess analog senses.

Koseki: It makes sense.When a system gets bigger, the inside becomes like
a black box and it is not good if we just believe the result. Also, another
problem will be that various things will become virtual, rather than
remaining concrete.

Kaneko: | think the primary factor of the problem is from computer
software like Microsoft Power Point or Word. The results look very nice and
people are satisfied, but their thought process tends to stop after that.
Appearance is important but one also needs to know that there might be
risks.

Also, from this nuclear accident, we came to realize the importance of an
engineering interpreter. Until now, the transfer of information by scientists
was limited to within the same field. However, during this accident,
scientists needed to provide explanations to people in different fields
and groups, such as the general public, politicians, government officials
and mass media. It is essential to have people who are trained to explain
technology to the general public.

Koseki: We need to think past the idea of an exclusive society of scientists.
We need to outwardly explain our accountability, and also we need an
integrated engineering point of view.

Kaneko: These days, it is common for people to work in a specialized field,
but from now on, people who possess not only specialized skills but also
a broad understanding of general technology are necessary. Also, current
research puts too much weight on investigation of the method and too
little weight on evaluation and feedback. In research, we think PDCA (4
steps: Plan, Do, Check, Act) needs to be added into the research flow.
Koseki:These points of view are also essential in business. We are trying to
get the GMSI to implement them as well.
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—— Professor Kaneko, your specialty is energy systems, but you are also
doing a survey concerning human resource development,right?

Kaneko: Yes, we conducted a survey centered on research alumni,
targeting those who are engaged in energy-related business as well as
people who are engaged in work concerning holonic energy systems.
Holonic energy strives to find perfect harmony with distributed energy
systems and centralized energy systems and the broader concept for
implementing smart grids. This concept is getting popular these days.

The survey raises the questions “Do we focus on short-term education
(skills, knowledge) or long-term education (process, philosophy)?”, “What is
the best way to implement cross-disciplinary education that goes beyond
specific areas of expertise?”, and “What is the best way to cooperate
with Industries?” Some of the results are shown in Chart 3, and they are
extremely interesting.

Koseki: | see. From now on, engineering will need to look at things from
the conflicting viewpoints of a specialist as well as a general overview.
There aren't many people who have this ability, but they will have to
continue to think by themselves in such a way as to not only take the
narrow view of a specialist. Also, | think the Engineering department
should do research such that the outcome can result in products that can
be used in our society. To make that succeed, not just a specialty, but a
broad range of knowledge is necessary. That attitude should be utilized in
crisis management scenarios.

Kaneko: Indeed it's true. This earthquake has reminded people that they
are a part of nature, and we realize that there is still a lot of engineering
that has to be created. | think we would like the younger researchers to
share the responsibility to advance research even more.

20s
20 m M

The ability to examine by oneself, think, and work out solutions
through discussions with others, fundamental grasp of
mathematics and physics, basic education and expertise,
language proficiency, creativity, the ability to identify and solve
problems, communication skills, presentation skills, initiative,
and teamwork.
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30s
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Basic education and expertise, ambition, cooperation and a
moderate amount of self esteem and pride.
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40-50s
40-50 AR

Basic education, literacy, competency, expertise, desire to
pursue, intuition, scholarly presence, ability to think for oneself,
sense of responsibility, sense of purpose, self-management
skills, cultural and panoramic education, the ability to discern
the true nature of things, the ability to analyze and identify
problems, regular study habits, and international confidence
(ability to converse and have cross-cultural experience).
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Basic education and expertise, literacy, competency and civility.
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Chart3: Desired qualities to learn in University
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Discussion with CEO Takashi Kawamura
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A meeting with Mr. Takashi Kawamura (Representative Executive Officer,
Chairman and CEOQ, Board Director, Hitachi, Ltd.) was organized to discuss
GCOE activities with six Ph.D. candidates from The University of Tokyo,
Tohoku University, Nagoya University, Osaka University, Keio University
and Waseda University, and the meeting was chaired by Prof. Matsumoto
(Chairman of the Board of The Japan Society of Mechanical Engineers;
The Executive Vice-President of The University of Tokyo; GMSI professor).
Various topics were discussed including the values of technology, the
relationship between universities and companies, GCOE research activities
in multi-disciplinary frameworks, and our oversea research experiences. |
talked about the symposium held in April, 2010, which was organized and
operated by students (Details were reported in GMSI Newsletter Vol.5).
CEO Kawamura concluded the meeting saying that we are expected to
lead Japan in the future and match useful seeds and potential needs,
making the best use of the precious experiences that the GCOE programs
gave us.

This meeting was for the dissemination of the GCOE programs through
newspapers of The Nikkei and The Nikkei Business Daily. It is expected
to disseminate our activities that would support the development of
technologies.

CEOE publicty activities



Young researchers shouldering the future
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n-type semiconductor ounter electrode

photoelectrode for hydrogen evolution

Water splitting by a photoelectrode
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Research on water splitting by photoelectrodes
based on (oxy)nitride materials
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Recently, new energy resources have been required because of the lack of
fossil fuels and environmental issues accompanying consumption of fossil
fuels. Hydrogen is getting attention as a clean energy carrier because the
utilization of hydrogen results in water generation with no other emission.
Hydrogen production systems such as steam reforming of fossil fuels have
been investigated, but a new process for producing hydrogen that doesn't
need fossil fuels is desirable for sustainable society.

Solar energy irradiated on the surface of the earth for one year is about
10,000 times larger than the energy used by the whole population in one
year. Therefore, solar energy is expected to be used as an energy source.
Water splitting by photoelectrodes using solar energy has attracted
significant attention as a means of sustainable hydrogen production. To
achieve highly efficient solar energy conversion, utilization of visible-light
is necessary because sun light is mainly composed of visible-light. Our
group found that metal (oxy)nitride is a visible-light responsive material
for photoelectrodes.

My research topic is water splitting by metal (oxy)nitride photoelectrodes
using visible-light. Recently, | have been developing photoelectrodes
based on an oxynitride material of LaTiO,N which is responsive to the
visible-light of 1 < 600 nm. We found that the photoelectrochemical
properties of LaTiO,N porous electrodes under visible-light are improved
by a post treatment using a solution containing titanium chloride (TiCl,).
The improvement in the photoelectrochemical properties was attributed
to a decrease in the resistance of the LaTiO,N thin films. In the case
of LaTiO,N porous electrodes with the post treatment, the electrodes
consisting of larger LaTiO,N particles showed higher performance
on water splitting. | am trying to achieve highly efficient solar energy
conversion via photoelectrodes for water splitting.
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Fig.1: Maximum principal stress distribution obtained by image-
based finite element analysis

Web-based Innovation Support System for
advanced business intelligence
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Traditional data mining and statistics methods are usually applied to
market research and analysis for new product or service development by
companies, in the hope of achieving sustainable competitive advantages
in a dynamic market. However, product designers are always suffering from
the lack of creative ideas mining. In fact, breeding new and diverse ideas
for new markets can be challenging since it often requires a nonlinear
thinking approach. Chance Discovery, proposed by my supervisor Prof.
Yukio Ohsawa in 2000, is a human-computer interaction process to detect
rare but important chances for decision making. In the last ten years,
Chance Discovery has been widely applied in the business area.

Based on Chance Discovery theory, | proposed a systematic approach of
scenario-based idea discovery for innovative product design in intelligent
business, in which idea discovery as a novel concept was put forward.
The Idea Discovery Model (IDM) was constructed to discover ideas,
especially innovative ideas for new product or service designs. As shown
in Fig. 1, there are two key components in IDM: (1) scenario generation
for improving the human value cognition and (2) innovation game for
accelerating the human innovation process.

| developed a tool called GALAXY with a novel algorithm for scenario
generation. According to the proposed IDM, a Web-based Innovation
Support System (ISS) was also designed and developed (Fig. 2). Our
research showed that people who applied this system discovered more
high-quality ideas for innovative product design than those who did not.
Some other interesting patterns have been discovered as well. The system
approach of ISS can be regarded as an extension of traditional data mining
and machine learning for sustainable product or service designs in the
turbulently changing business environment.
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UK-Finland Workshop
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Six GMSI RA students (myself included) and a GMSI Lecturer traveled to
Cambridge University in the United Kingdom, as well as Aalto University
and Helsinki University in Finland to visit four of the leading laboratories in
the field of nanomaterials synthesis and modeling. The GMSI international
workshop consisted of lab tours, student-focused seminars, and recreation.
As part of the lab tour, our hosts at Cambridge University showed us
the Cambridge nanotube fiber growth process, as well as a clean room
housing lithography and thin film growth systems. At Aalto University,
we were impressed by the aerosol synthesis systems for nanomaterials.
We were also able to visit the ion accelerator facility in Helsinki University,
which was housed underground.

The main topics of the seminars were focused on the growth process
of nanomaterials and the multi-scale modeling of various materials
systems. The GMSI RA students and the students from the hosting groups
presented their research activities and discussed freely from various
viewpoints about future prospects.

Apart from the research activities mentioned above, we toured around
the Cambridge University campus and found many monuments
commemorating important discoveries in the history of natural sciences
(e.g., the discovery of the structure of DNA). We were also surprised to
learn that the underground accelerator facility in Helsinki also functions as
a bomb shelter (this attests to the fact that the Cold War ended just over
20 years ago).

| feel that workshops like this one are very helpful in cultivating not only
academic exchange, but also social exchange among young researchers
such as me and our peers overseas. Such experience is surely to help
in organizing a fruitful collaboration on the international stage in our
professional careers.

Presentations by GMSI students



EPFL-TUD Workshop
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The GMSI international workshop on micro-scale multiphase flow heat
transfer was held from February 14 to 19,2011, in order to encourage Ph.D.
students to discuss research with students in foreign institutes. We visited
the laboratories of Prof. John Richard Thome at the Swiss Federal Institute
of Technology at Lausanne (EPFL, Switzerland) and the laboratories of Prof.
Peter Stephan at the Darmstadt Technological University (TUD, Germany).
They are leading research groups in the field of heat transfer on two phase
flows. This workshop included presentation sessions by students and
laboratory tours. In the presentation sessions, we enjoyed exchanging
opinions; we got to know each other in a relaxed setting, and it was easy
because the students from both laboratories share the same research
interests.

In the lab tours, they explained their state-of-the-art research facilities
and laboratory equipment. There were great opportunities for us to get in
touch with academic research environments in abroad.

Through this workshop, | realized the importance of English
communications skills. | was also impressed by the high-level presentation
skills of the students we met. This workshop helped me to understand how
my research can be improved. Now | feel very motivated to continue my
study on two phase flows.

The GMSI international education program provides good chances for RA
to expand international networks and to experience different cultures. |
recommend students, especially those who want to become researchers,
to participate in this program.

EPFL-TUD Workshop @
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Discussion at KTH

@ ETH-KTH Workshop
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The 2011 GMSI International Workshop on Biomicro - nanofluidics took
place from March 24th to March 30th, 2011, and three GMSI Research
Assistants (RAs) and one member of the GMSI faculty joined this workshop.
We traveled to Stockholm, Sweden and Zurich, Switzerland to visit two
of the leading laboratories in this field, which are located at KTH Royal
Institute of Technology (KTH) and Swiss Federal Institute of Technology
(ETH).

The aim of the workshop was to encourage young researchers to
study advanced research in their field. It provided not only an excellent
opportunity for GMSI RAs to meet and discuss with other researchers
working in related areas, but also a chance to expand their international
network. Under the leadership of Dr. Bjérn Renberg, we visited the
Laboratory for Molecular Biotechnology in KTH. At ETH, we visited
Prof. Petra S. Dittrich’s lab. Both of the labs had very good academic
environments, including devices, management systems and rules, etc. We
also had some free time to visit the Nobel Prize Museum, churches, famous
streets, and some other historical Museums that were easily accessible
from our hotel. In addition to being enjoyable, visiting new places is
important in developing an international perspective and understanding
different people and cultures.

Overall, this workshop was very successful in that it helped facilitate
connections between us GMSI RAs and our overseas peers. We also had
opportunities to give presentations and discuss our own and related
research in a setting that was much more conductive to discussion than
an academic conference. Finally, | wish to express my gratitude to the GMSI
organizers and the professors who invited us.

Group Photo with our hosts at ETH



Study abroad at Delft University of Technology
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| studied at Delft University of Technology from August 2010 to February
2011 with the support of the IGM program, which supports exchange
students between Japan and Europe. Research topics studied at TUDelft
were similar to my Ph.D.research topic, so | kept holding the status as GMSI
Research Assistant during my stay. The laboratory | joined was called Delft
Haptics Lab. They mainly study on applications of haptic feedback, such
as tele-operations and remote manipulation of robots. Advanced driving
assistant systems (ADAS) are studied as well, and | joined the research
project aiming at haptic-guided steering of wheels for automobile
applications. In order to support drivers, it is important to estimate a
drivers’ admittance and approximate it using a mechanical model. |
focused on variable grip strength of a driver, and proposed an admittance
estimation method using the grip strength. Some of the results will be
presented at the IEEE SMC conference which will be held in October 2011.
One important lesson | learned in Europe is that | was seen as a
representative of Japan. There are many exchange Ph.D. candidates in
TUDelft from all over the world, and they also had pride for their research
and patriotism to their countries. It really motivated me to see other
competitive students from other countries.

On the other hand, there were lots of extracurricular activities at TUDelft.
| joined a student football competition team and played football every
Monday. Also, | attended a bass guitar course every week.

Finally, | want to express my gratitude to David and Mark, supervisors at
TUDelft. | thank all of our faculty members and the GMSI office for their
support of my study abroad.
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