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Taking on the Tasks of the 21st Century in Environment,

Energy, Security and Safety

Research focused on the connection with society

Professor Shinsuke Sakai, School of Engineering, Department of Mechanical Engineering
Professor Toyohisa Fujita, School of Engineering, Department of Systems Innovation
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Professor Toyohisa Fujita works on the system of total material
circulation while engaged in various technology developments
related to resources, recycling and environmental purification.
Professor Sakai contributes to the construction of a secure
and safe society by engaging in the creation of standards and
qualification systems for risk management related to chemical
plant maintenance. We asked both professors, who are tackling
the biggest challenges faced in this century — the environment,
energy, security and safety — about their research and what has
motivated them as researchers.
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Shinsuke Sakai

Dr. Sakai graduated from the University of Tokyo, faculty of Engineering, Department
of Mechanical Engineering in 1975. He completed his doctoral studies at the School of
Engineering (Marine Mechanical Engineering Major) at the University of Tokyo in 1980. After
serving as a Lecturer and an Assistant Professor in the Faculty of Engineering, he became
an Associate Professor at the Department of Mechanical Engineering, Graduate School
of Engineering in 1995. Dr. Sakai specializes in the studies of material strength, reliability
engineering, maintenance and risk assessment. He assumed his current position in 1997.
Some of his major works include A Finite Element Method Primer for Mechanical Design,
Probabilistic Risk Assessment of Engineering Systems and Computational Materials Science
(translated version published by Morikita Publishing).
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Toyohisa Fujita

Dr. Fujita graduated from Tohoku University, faculty of Engineering, Department of
Resource Engineering, in 1976 and completed a Masters course at the Graduate School of
Engineering in 1980. After working as an assistant at Tohoku University, he obtained his
Ph.D. in engineering in 1983. He served in a variety of positions, including a Visiting Fellow
at the University of Minnesota, U.S.A., Professor at the Akita Mining College and then in the
Faculty of Engineering and Resource Science at Akita University, and a Visiting Professor
at St. Cloud State University, U.S.A. before becoming a Professor at the Graduate School of
Engineering, the University of Tokyo in 2002 (appointed concurrently). After this, he served
as a Professor at the Research into Artifacts Center for Engineering and as a Professor and
then as Department Chief at the Department of Geosystem Engineering, University of Tokyo.
He assumed a Professorship position at the Department of Systems Innovation, Graduate
School of Engineering in 2008, where he remains to this day. Dr. Fujita specializes in the
studies of energy resources, mineral resource life cycles and treatment technologies.
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To solve critical problems such as resource isolation/recovery,
environmental cleanup, and accident prevention
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—— Please tell us about your research.

Fujita: Towards research for sustainable social systems, currently in my
laboratory we are working on the technologies of resources, recycling, and
environmental clean-up. At the same time, we are also working on building
a system of total material circulation.

More specifically, (1) recovery techniques of finite resources such
as rare metals (critical metals) or base metals through the application
of surface chemistry and electromagnetism, (2) developing various
recycling technologies and LCA comparison and assessment, (3) water
purification and its applications, and (4) energy saving technologies
through the manufacture of functional fluids and their applications (Figure
1). Furthermore, in CREST (Core Research for Evolutional Science and
Technology), we are promoting water purification research for agricultural
applications in arid regions through agriculture-industry cooperation.

Techniques that separate and isolate individual materials such as metals
and plastics from artificial materials in particular have been attracting
much attention. For example, we are developing techniques to selectively
retrieve metals from artificial materials by passing extremely high voltage
electricity to them, and to instantaneously and safely sort materials of
different density by explosive fragmentation of artificial materials in water
(Figure 2). These materials can be individually separated from complex
mixtures using a variety of methods, including wind jets to isolate light
materials such as plastics, magnets to collect metals, and by dissolution.
The range of applications of the techniques is very large, and we deal with
various earth-based materials such as paper, plastics, ceramics, lithium-ion
batteries, liquid crystal panels, mobile phones, electronic infrastructure,
construction waste, water, and soil. One material in particular, cesium,
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Figure 2. Application to the separation of materials by under
water explosive fragmentation. This is expected to be utilized
for collecting rare earth magnets, safe demolition, complete
elimination of information, fracturing of solid materials, and

Figure 1. Regarding artifacts containing rare metals, application and systemization of eco-

conscious energy-saving circulation technology for resources and artifacts
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fracturing of a large number of electronic devices.
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has become a problem and we are now working on the technology to
separate materials from the soil that can easily adsorb cesium.

Sakai: | am working on research that will achieve “security and safety”
based on my expertise in material strength and reliability engineering.
In these past few years my work has particularly focused on “risk
management’, targeting plant maintenance for petroleum refining or gas.

To be honest, although when | was young | wrote my dissertation
on reliability engineering, at times | felt | was in a dilemma because my
research was not actually applicable to society in the real-world. “Risk
assessment” turned out to be the final answer to my problem. Here,
“risk” refers to that which can be assessed as a product of both damage
probability and degree of influence. Risk assessment considers, from
the view of mechanical engineering, the maintenance of systems and
machines that are currently being operated such that their safe use can
continue.

I think Japanese people are extremely skilled at putting into practice
that which is predetermined. In terms of “maintenance by the book”,
the Japanese are probably the best in the world. On the other hand, we
sometimes tend to waste an enormous amount of effort on things that
are not really that important. As a result, we are not able to prioritize
tasks and may miss events that in retrospect were crucial contributors to
a negative event, such as structural deterioration by aging (Figure 3). In
order to rectify this deficiency, it is necessary to flexibly improve inspection
planning by considering academic assessment of the structural strength.
However, this is exactly the type of action that Japanese people are unable
to implement satisfactorily. We are very adept at following a strictly
predetermined course of action, yet very weak when it comers to making
appropriate decisions on our own.

| therefore began to develop a risk assessment standard with the idea
that if such a standard were in place, we could handle the situation even if
we were not able to make proper decisions. Last year marked completion
of the standard “HPIS Z106 [risk based maintenance]’, which has now
been published (Figure 4).

Ironically, this standard was completed March of last year, at the time the
earthquake and nuclear disaster struck. The tragedy was compounded by
the fact that nuclear power is our weakest field. Properly speaking, when
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Figure 3. Comparison of safety concepts

In Japan, the boundary between safe and dangerous is indicated by a clear
permitted value, while in Western countries, many gray zones exist between a

clearly safe region and a clearly dangerous region.
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you run a business, you need to carefully weigh the benefits and risks of
doing so, and then conduct the business at your own risk while carefully
assessing the balance between the two. However, this spirit seems to be
absent in the Japanese industrial field. Particularly with nuclear power, risks
were not treated appropriately for too long and the impact of the accident
was too great. The consequence was an epic tragedy. | think we should
reflect on the point that even basic risk management such as seismic
design was not considered sufficiently. To avoid a repeat of such a tragedy,
| think it is necessary for different fields to follow this kind of standard.
We also established a qualification system for the risk management of
pressure equipment. The pressure equipment industry covers a very wide
area including the steel industry, electric power, gas, and chemical plants,
and human resource development in these fields is very important.
——What specifically is written in the standards?

Sakai: We introduce the concept of risk-based management. We also
produce a handbook that depicts the mechanical evaluation for each
failure mode that often results in problems for chemical plants such as
fluid-induced pipe wall thinning or stress corrosion cracking. Of course,
we also produce an original maintenance manual for each plant, but
importantly, we show universal concepts in this standard as well as
indicating maintenance priority, which represents a new perspective
(Figure 5).

Fujita: | think concept of risk will be very important in the future. In terms
of resources, it is currently difficult to obtain rare earth magnets because
up until now we have relied on those countries that are able to provide
low prices in order to lower costs. However, what we should be doing is
purchasing from various countries in order to spread the risk.

Similarly, it is necessary that we take an approach from the perspective
of overseeing the impact on society. We are able to obtain as many
resources as we want as long as we spend energy. Similarly, any recycling
plan can be realized if we spend enough energy; however, these are
pointless endeavors. The important thing is to consider the overall balance
by overseeing risk, energy, and the economy together.

Sakai: Japanese people are very weak at making appropriate decisions
through flexibly considering various factors present in a given situation.
However, that cannot be our excuse anymore. We need to train our ability
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to deal with the problems that we face when unexpected events occur,
such as the earthquake disaster.

Participating in society with an awareness of the issues
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——The research performed by both of you are now cutting-edge
technologies; however, | am afraid they were rather minor fields when you
first started out. How have you opened up these new fields?

Fujita: The depletion of natural resources has been a topic of discussion
since the 1970’s, with the oil crisis and problems with environmental
pollution comprising major issues when | was a student, and which
remained in my mind throughout the years.

Under such conditions, magnetic fluid became a starting point for
my research. Magnetic fluid is a liquid material that possesses magnetic
properties and is also attracted to magnets. While researching this material,
| discovered a phenomenon in which non-magnetic particles aggregated
in magnetic fluid and | began to think that it might be possible to apply
this characteristic as a materials separation technique. | then developed
specific gravity separation technology. Although this technology was
initially developed more than 30 years ago, it has been only a few years
since its practical applications were realized. This shows that research
and development take a long time indeed. After further developing this
research, we are currently producing magnetic liquid metal while at the
same time attempting to transform it into the fundamental research of the
energy engine (Figure 6).

Sakai: Young researchers are supposed to focus on writing papers and
they tend to emphasize theory over practicality, but it is unfortunate
if society cannot benefit from such research. In my case, | realized that
the reliability engineering that | had been working on was far removed
from the industrial world and would not be applied in the real world. |
then began to strongly feel the necessity of plugging the gap between
university research and the industrial world, and this became my starting
point. While | was interacting with people in the industrial world, | began
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Figure 6. Synthesis of magnetic liquid metal and the basic research of the energy engine
By using a very small temperature difference or magnetic refrigeration, a new energy

engine can develop.
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Figure 7. The mechanism by which bolts loosen was simulated
on the computer using the finite element method.
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to realize the needs related to risk as mentioned above.

There are also other themes which may not be so flashy but are
nonetheless very important in the industrial world. One of these is the
simple bolt. Loosened bolts often lead to serious accidents, however,
up until now, the degree of bolt loosening could only be verified under
experimental conditions. We therefore used the finite element method
to produce a computer simulation of the exact mechanism of how a bolt
loosens. From the simulation results, we succeeded in developing non-
loosening bolts with uneven contact surfaces for the screw threads (Figure 7).

In addition, there are some results that overturn conventional
knowledge as well. For example, the ring that is placed between a bolt and
a nut is called a metal washer, while washers that are springy are called
spring washers. Bolts appear to loosen less easily when spring washers
are used; however simulation results showed exactly the opposite. The
use of spring washers had more of a negative effect. Such washers are
now prohibited from use in many fields; however there are some that still
use them without knowing the risk, so | think we need to ensure that our
results are known throughout the world.

Fujita: It is common that new technology is developed based on
serendipitous discovery. In my case as well, the synthesis of nanoparticles
via reaction in surfactant-containing liquid, the aggregation of non-
magnetic particles in magnetic fluid, and metal adsorption to algae were
all very important discoveries that | came across during my experiments.
On the other hand, as Prof Sakai indicated, in the future it will become
essential to verify experiments not only with experimental repetition,
but with simulations as well. It is important to be able to handle both
experimentation and simulation work.

Sakai: In addition, previous data is also essential when performing risk
assessment. For maintenance assessment, even if inspections have been
conducted and recorded, if any previous damage has not been digitized
(numerically recorded) it cannot be applied to risk assessment. It is
therefore important to consider for what purpose you are going to use the
data when you collect it.

Fujita: Exactly. Literature written over 30 years ago is often not organized
in the database and young researchers sometimes repeat similar
experiments that have already been done; | think it is very inefficient. We
need to have a strong consciousness that “data is power”.

Importance of having a global perspective
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——1I think it is very important to utilize research for the benefit of society.
How can you train yourself to have such awareness?

Sakai: As you can imagine, if your only exposure is to a University, the
final goal of the research tends to get lost. Therefore, in my laboratory, |
recommend that my students go out and see the actual industry fields.
After all, it is important for them to personally see from both perspectives.
However, as they are still students, it might be a little difficult to acquire
the proper grounding in terms of knowledge and management ability.
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@ Preface dialog Shinsuke Sakai & Toyohisa Fujita

At the same time, Japanese universities are seeking a better state of
university education. Up until now, universities have typically provided
education to students by building up the basics and then eventually
introducing the applications, but recently, Project Based Learning (PBL),
in which you learn the basics in order to solve problems that arise after
a project has been started, is becoming more common. In Western
countries, PBL is becoming the mainstream of university education and
our traditional style has become much less popular. However, each style
has both advantages and disadvantages. PBL is effective for acquiring
management sense but the basics tend to be neglected. Ideally, both
styles should be learned; however, the limitation is time.
Fujita: In that sense, many project-based curriculums are organized in
the GMSI, so | hope the students are going to make the most of it. | also
supervise PBL in the GMSI and | am now researching with the students on
the best place to build an underwater explosion recycling plant efficiently
and economically.
Sakai: | am also working with the students on one of the GMSI projects
for the development of an “electronic medium on which you can write
like paper”. Even though the iPad has already been developed, it is still not
possible to write on it as if you were writing on a piece of paper.The theme
of this project is how we can create the sensitivity of writing on paper.To
achieve this goal, a very wide breadth of knowledge that covers the basics
to applications will be needed. Through this type of curriculum, | hope the
students will acquire management abilities as well.

One more thing, it is also essential to possess a global perspective. It
is very common nowadays for Japanese companies to expand their
businesses abroad; therefore, human resources require not only English
proficiency, but the ability to work in a global society as well. The GMSI
has a number of programs that dispatch students overseas so | hope the
students will make the use of them.

Some students worry about the timing, as the period of overseas studies
may overlap with job hunting in Japan; however, obtaining overseas
experience can only be positive career-wise, and is never negative.

Fujita: Exactly. Looking back on my research life, it was my encounters with
various people that made it possible to apply the technologies to practical
use. | think it is important to seize every opportunity to interact with as
many people as possible, both domestically and internationally, through
conferences, filed trips, and social gatherings. For example, realization
of magnetic fluid specific gravity separation technology arose from an
encounter at an international conference with an individual who was
working at an industrial company. It is my hope that students will work on

their research from a wide perspective.
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Research Assistant
Akira Egawa
LI B

Ph.D. students are expected to become future core engineers or
researchers in academia and industry, so we have to acquire the
knowledge/skills of not only our research filed but also a wide range of
engineering activities. In order to cultivate such knowledge/skills, the
course Engineering Literacy Il was offered by the GMSI program during
the winter semester. This course invited visiting lecturers mainly from
industrial fields, and they lectured about necessary and basic literacy for
research and development activities, such as innovation strategy and
academic-industrial alliance. Dozens of Research Assistant students have
participated and gained much from the course.

In some lectures, | was interested in intellectual property (IP). Lectures
on IP consisted of basic knowledge and case studies regarding patents
and copyrights. In our daily research activities, we always use state-of-
the-art works, such as scientific papers and computer algorithms, as a
reference, and produce novel techniques and products by improvement
upon previous works. Generally, most of the works are protected by
someone's IP, so we have to be careful to avoid infringing on someone
else's IP. Moreover, IP can be a good weapon to protect our own rights.
For this reason, | think knowledge/skills about IP are necessary for an
engineer and researcher, and the lecture was a good first step to acquire
this knowledge.

Through the Engineering Literacy Il course, | have expanded my field
of views about some engineering activities. As it stands now, learned
knowledge is not working knowledge but just book knowledge. So, | want
to increase and utilize learned knowledge in future research and business
activities.

Lecturer

Engineering Literacy Courses Il



Young researchers shouldering the future

Research Assistant

Hiroki Ashiba
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Nanomechanical resonator sensors with ultra-
high sensitivity
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Recent development of surface machining technology has enabled
fabrication of nanomechanical structures. Of these nanomechanical
structures, nanomechanical resonators are devices that utilize mechanical
resonance for various applications. One of the promising applications of
the nanomechanical resonator is a resonator sensor. Resonators change
their vibration characteristics due to changes in various physical variables.
Since the nanomechanical resonators are very sensitive to the changes,
they are promising candidates for ultra-high sensitivity sensors. For sensor
applications, it is important to enhance vibration characteristics of the
resonators as well as investigate dynamics of the resonators.

We are working on nanomechanical resonator sensors with ultra-high
sensitivity. To achieve such high sensitivity, we have developed various
methods to enhance vibration characteristics. One of these methods
utilizes stiction phenomena, which is the sticking of nanomechanical
structures caused by the surface tension of liquids. Some researchers have
reported that tensile strain applied to the resonators results in vibration
characteristic enhancement. Although, the strain application had been
difficult because of the dimensions of the nano structures, we proposed
a simple method of applying tensile strain. Resonators fabricated by the
method are called stiction resonators. The stiction resonators, shown
in the figure, are under tensile strain due to the deformation caused by
sticking. We observed great enhancement of the vibration characteristics
for the stiction resonators.

Our objective is detection of ultra-small physical variables, including
loads and mass. Novel sensing devices will appear by realizing ultra-
sensitive detection, which can change our lives. The nanomechanical
resonators are devices having great possibilities.
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Working mechanism of nanomechanical resonator sensors

@ Young researchers shouldering the future

Scanning electron microscope image of stiction resonators



Research Assistant
Yoshinori Mikawa
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Space-surface bi-static geometry
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Remote Sensing Technology Using GPS
Reflected Signal
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Global Positioning System (GPS) is one of the most successful space
technologies. The goal of our study is to establish a remote sensing
method using GPS signals reflected off the Earth's surface. In this
application, each GPS satellite is utilized as a non-cooperative radar
signal source. The resulting observation system can be simpler than the
conventional radar system because all we have to prepare is a receiver
for reflected GPS signals. In addition, GPS is designed to guarantee
that at least four satellites are always in sight, and the signals from GPS
satellites can be received anytime and anywhere. These facts enable more
opportunities of Earth observation for wide and long-term environmental
monitoring.

This concept, however, has several problems to be solved. The weak
signal strength of the reflected GPS signal is on the top of the list. This is
the reason why we combined Synthetic Aperture Radar (SAR) technology
with this idea to amplify the weak reflected signal and improve its signal-
to-noise ratio. Development of the algorithm which maps scattering
coefficients of the target region into a two-dimensional space is now
under way. The important issue is that the geometry of the proposed
system has asymmetry between space and Earth’s surface which is a major
difference from the conventional SAR geometry. Besides, the properties of
CDMA code on GPS signal and special reflected signal processing are to be
considered in constructing the algorithm.
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Result of numerical simulation: reconstructed PSF
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International research collaboration
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Grenoble Institute of Technology
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@ International research collaboration

Research Assistant
Naoto Yokoya
BREA

| stayed at GIPSA-Lab of Grenoble Institute of Technology to study with
Prof. Jocelyn Chanussot from October 3rd, 2011 for 6 months. GIPSA-Lab
is a top-level laboratory in France where more than 100 Ph.D. students
conduct research on image, speech, signal processing, and automatics.
Prof. Chanussot is the chair of the IEEE Data Fusion Technical Committee
and the leading expert in hyperspectral image and signal processing.

I made progress in my research owing to the fruitful discussions and
clear advice from Prof. Chanussot, having a meeting once every two weeks.
I studied the method of estimating the abundance fractions of materials
from hyperspectral images and developed a new method for a nonlinear
spectral mixture model regarding multiple scattering effects. This new
method is applied to my Ph.D. topic: hyperspectral and multispectral data
fusion, and good results were obtained. | wrote a journal paper and two
conference papers to present these results in geoscience and remote
sensing society. Prof. Paul Gader from the University of Florida, who is a
leader in hyperspectral data processing with machine learning techniques,
stayed at GIPSA-Lab for five months during his sabbatical. Open discussion
with Prof. Gader brought me a new inspiration for my future works. |
learned cultural diversity through communication with many students
from all over the world. Owing to their stories of various kinds of situations,
| realized that | am blessed with a great environment in my home
laboratory, university, and country. It made me really motivated to study
further after returning to Japan.

I would like to thank Prof. Jocelyn Chanussot, Prof. Akira Iwasaki, and the
GMSiI office for their help and support.

Grenoble
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Research Assistant
Takaaki Shimura
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The audience at final
presentation

Commendation of best presentation award

This past half-year, | worked on Project Based Learning (PBL) for the class
“Engineering Competency I." It was really a precious opportunity to get a
feeling for what leadership is, as well as what the teamwork is.

In the PBL class, students are divided into several teams depending on
their preferred topic provided by companies. | chose the topic about ocean
energy. Basically, the goal and the process of each project is determined
by the team members, which means everybody is responsible for the
project. In the team meetings, members are equal in suggesting ideas,
nothing is forced from companies or supervisors. This is a most important
feature of the PBL, and helps make it both difficult and interesting. There
were several things to overcome though, and it was very enjoyable for me
to discuss with other Ph.D. students. In the everyday life in the laboratory,
we tend to work by ourselves or with a limited number of people. | think
it is worth taking the PBL class so that we can see different points of view
from our team members.

During this PBL project, | also learned what leadership is and what
teamwork is. In other GMSI classes and seminars | often heard about
leadership, but we can’t obtain real leadership without actual experiences
like PBL. | realized that leadership means not only the actions of the leader
of a team, but also incorporating the actions and suggestions of those
who can offer good ideas or help solve problems.

| think our team was a good team. We did our best in this half-year, and
in the end we won the best PBL award at the final presentation. | really
acknowledge everyone who supported us.

Engineering Literacy | (PBL) @



The fourth GMSI International Symposium
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@ The fourth GMSI International Symposium

Research Assistant

Nikaido Fumiya
R

The fourth GMSI International Symposium was held at Fukutake Hall
at the University of Tokyo on March 2, 2012. This symposium was for (i)
discussions about education for Ph.D. students and requirements from
society to graduate schools and (ii) the research presentation by Ph.D.
students in GMSI and other GCOE as transmission of information from
universities to society. Five leaders of GMSI and other GCOE centers,
and two university professors from outside Japan gave talks about their
education programs for Ph.D. students. Six Ph.D. students in GMSI and
other GCOE also gave a talk about their oversea studies, internships and
other works in the education programs. Seventy-seven Ph.D. students
in GMSI and other GCOE program gave poster presentations about their
research. The leader of GMSI, university professors from outside Japan, and
Japanese industry leaders held a panel discussion about global leadership
educations for Ph.D. students.

| gave a poster presentation and discussed with the participants.
It was important to explain my work clearly for those who had other
backgrounds since the backgrounds of the participants were wide-
ranging.

Lecture



Activity Report of Academic Year 2011

@ International Symposium
2012.03.02 4th GMSI International Symposium

@ Workshop Series
2011.06.09-2011.06.11
GMSI-COSM-UT2 Workshop 2011

2011.09.25-2011.10.01
2011 GMSI International Workshop on Metrology

2012.02.01-2012.02.02
The 4th Aerospace Innovation Workshop

2012.03.05-2012.03.11
GMSI-GSISH Winter School on Recent Advances in Biomedical
Engineering

2012.03.16-2012.03.20
2012 GMSI International Workshop on Numerical Simulations of
Fluid/Thermal Systems

@ Lecture Series

2011.05.19

Engineering literacy courses | Lecture / The 3rd Competent
Leader Lecture

2011.05.26
The 8th GMSI International Lecture

2011.06.30
Engineering literacy courses | Lecture / The 8th Competent
Leader Lecture

2011.09.22
The 9th GMSI International Lecture

2011.12.01
The 14th Innovation Leader Lecture

2011.12.08
The 15th Innovation Leader Lecture

@ Open Seminars

2011.05.25 The 77th GMSI Open Seminar

Lecturer: Sushi Suzuki (Instructor in Design Innovation at Ecole
des Ponts Paris Tech)

Moderator: Yoko Chikuni (Office of International Cooperation and
Exchange School of Engineering)

Title: ME310 Design Innovation in Paris - Global network of
designers, engineers, and innovators challenging complex real
world problems -

2011.05.19 The 78th GMSI Open Seminar

Lecturer: Christian Elsaesser (Fraunhofer Institute for Mechanics of
Materials IWM / Professor)

Moderator: Yuichi Ikuhara (Institute of Engineering Innovation /
Professor)

Title: First-principles modelling of dopants at interfaces in
transparent conducting oxides

2011.06.28 The 79th GMSI Open Seminar

Lecturer: Katsumi Nakamura (Vice president of Renault, Director
of Nissan Motor Co)

Moderator: Naoto Kasahara (Department of Nuclear Engineering
and Management / Professor)

Title: Knowledge about how to be active in the international
community

2011.07.19 The 80th GMSI Open Seminar

Lecturer: lwasak Iwao (University of Minnesota / Professor
Emeritus)

Moderator: Toyohisa Fujita (Department of Geosystem
Engineering / Professor)

Title: NRI ironmaking, an alternative to blast furnace

2011.08.09 The 81st GMSI Open Seminar

Lecturer: Francois Conti (Artificial Intelligence Laboratory,
Department of Computer Science, Stanford University / Lecturer)
Moderator: Kanako Harada (Department of Mechanical
Engineering / Assistant Professor)

Title: Haptics Technologies & Applications

2011.09.29 The 82nd GMSI Open Seminar

Lecturer: Masashi Watanabe (Materials Science and Engineering,
Lehigh University, USA / Associate Professor)

Moderator: Yuichi Ikuhara (Institute of Engineering Innovation /
Professor)

Title: Atomic-resolution Spectrometry using Aberration-corrected
STEMs in Combination with Multivariate Statistical Analysis

2011.12.16 The 83rd GMSI Open Seminar

Lecturer: Alan McGaughey (Department of Mechanical
Engineering, Carnegie Mellon University, USA / Associate
Professor)

Moderator: Junichiro Shiomi (Department of Mechanical
Engineering / Associate Professor)

Title:Thermal transport by phonons in thin films

2011.10.18 The 84th GMSI Open Seminar

Lecturer: Rick Luettich (Institute of Marine Sciences, University of
North Carolina at Chapel Hill, USA / Professor)

Moderator: Shinobu Yoshimura (Department of Systems
Innovation / Professor)

Title: High Resolution, High Performance Modeling of Storm Surge
and Inundation using ADCIRC

2011.10.28 The 85th GMSI Open Seminar

Lecturer: Ondrej Krivanek, FRS (Nion Co., Kirkland, Washington
State, USA)

Moderator:Yuichi lkuhara (Institute of Engineering Innovation /
Professor)

Title: Aberration-corrected scanning transmission electron
microscopy (STEM)

2011.11.01 The 86th GMSI Open Seminar

Lecturer: Kisuk Kang (Department of Material Science and
Engineering, Seoul National University / Professor)

Moderator: Shu Yamaguchi (Department of Material Engineering
/ Professor)

Title: Design of Electrode materials for Lithium Rechargeable
Batteries

2012.01.11 The 88th GMSI Open Seminar

Lecturer: Nigel D. Browning (Chief Scientist for Chemical Imaging
and Laboratory Fellow, Chemical and Materials Sciences Division
Pacific Northwest, National Laboratory, USA / Professor)
Moderator:Yuichi lkuhara (Institute of Engineering Innovation /
Professor)

Title: In-Situ TEM: From High Spatial Resolution to High Temporal
Resolution

2012.01.26 The 89th GMSI Open Seminar

Lecturer: Jung Kim (Korea Advanced Institute of Science and
Technology (KAIST) / Associate Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Physical Human-Robot Interactions from medical robotics to
assistive technologies

2012.02.24 The 90th GMSI Open Seminar

Lecturer: Frank Ernst (Department of Materials Science and
Engineering, Case Western Reserve University, U.S.A / Professor)
Moderator:Yuichi lkuhara (Institute of Engineering Innovation /
Professor)

Title: Surface Engineering of Alloys by Colossal Super saturation
with Interstitials

2012.02.20 The 91st GMSI Open Seminar

Lecturer: Seungho Kim (Nuclear Robotics Laboratory, Korea
Atomic Energy Research Institute, Korea / Project Manager,
Principal Researcher)

Moderator: Hajime Asama (Department of Precision Engineering /
Professor)

Title:The Development of Highly Radiation-Hardened Remote
Controlled Robot in Nuclear Power Plants

2012.03.09 The 92nd GMSI Open Seminar

Lecturer: Gwo-Bin Vincent Lee (Department of Power Mechanical
Engineering, National Tsinghua University, Taiwan / Professor)
Moderator: Yuji Suzuki (Department of Mechanical Engineering /
Professor)

Title: Enabling microfluidic platforms for screening of biomarkers
and fast diagnosis of infectious and diagnosis diseases

2012.03.06 The 93rd GMSI Open Seminar

Lecturer: Mamoru Mitsuishi (Department of Mechanical
Engineering, School of Engineering, The University of Tokyo /
Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Computer integrated system for bone cutting surgery

2012.03.06 The 94th GMSI Open Seminar

Lecturer: Kensaku Mori (Strategy Office, Information and
Communications Headquarters,Nagoya University / Professor)
Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Fusional-aid for Diagnosis and Surgery Based on
Computational Anatomy Model

- Toward New Era of Computer Assisted Surgery —

2012.03.06 The 95th GMSI Open Seminar

Lecturer: Masakatsu G. Fujie (Faculty of Science and Engineering,
Graduate School of Science and Engineering, Waseda University /
Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Approach to an elderly dominated society

- Introduction of Global Robot Academia —

2012.03.07 The 96th GMSI Open Seminar

Lecturer: Axel Haase (Institute for Medical Engineering Technische
Universitat Minchen (TUM) / Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Nuclear Magnetic Resonance Imaging with
Hyperpolarization

2012.03.07 The 97th GMSI Open Seminar

Lecturer: Kiyoyuki Chinzei (Surgical Assist Technology Group,
National Institute of Advanced Industrial Science and Technology
(AIST) / Leader)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: How to proceed your robot to clinical research

2012.03.08 The 98th GMSI Open Seminar

Lecturer: Darius Burschka (Machine Vision and Perception
Lab, Department of Computer Science, Technische Universitat
Muinchen (TUM) / Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Perception Modeling for Sensory Substitution in Medical
Applications

2012.03.08 The 99th GMSI Open Seminar

Lecturer: Makoto Hashizume (Department of Advanced Medical
Initiatives, Faculty of Medical Sciences, Kyushu University /
Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Recent Advance of Computer-Assisted Minimally Invasive
Surgery

2012.03.08 The 100th GMSI Open Seminar

Lecturer: Yoshitaka Masutani (Department of Radiology, The
University of Tokyo Hospital, and Division of Radiology and
Biomedical Engineering, The University of Tokyo Graduate School
of Medicine / Assistant Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Mathematical Methods in Anatomical Landmark Detection
for Robust Computational Understanding of Clinical Images

2012.03.09 The 101st GMSI Open Seminar

Lecturer: Ichiro Sakuma (Department of Precision Engineering /
Department of Bioengineering, School of Engineering, The
University of Tokyo / Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Computer Aided surgery, Biomedical Measurement, and
Surgical Robotics

2012.03.09 The 102nd GMSI Open Seminar

Lecturer: Yoshikazu Nakajima (Department of Bioengineering,
School of Engineering, the University of Tokyo / Associate
Professor)

Moderator: Mamoru Mitsuishi (Department of Mechanical
Engineering / Professor)

Title: Computer assistance in the alignment of surgical tools

@ Evening Seminars

2011.05.26 The 25th GCOE Evening Seminar

Lecturer: Kotobu Nagai (Global Research Center for Energy &
Environment Materials / Manager Director)

Moderator: Shinsuke Sakai (Department of Mechanical
Engineering / Professor)

Title: Anticipation of third wave of enginerring — Henry Dyer’s
desire for growing Japan

2011.06.16 The 26th GCOE Evening Seminar

Lecturer: Seiko Shirasaka (Graduate school of System Design and
Management / Associate Professor)

Moderator: Shinichi Nakasuka (Department of Aeronautics and
Astronautics / Professor)

Title: Systems Engineering - New old approach -

2011.07.14 The 27th GCOE Evening Seminar

Lecturer: Hiroshi lida (The Open University of Japan / Guest
Professor)

Moderator: Tatsuya Okubo (Department of Chemical System
Engineering / Professor)

Title:The Future of Japan standing at the crossroads “Jmind-
Innovation” and Paradigm Shift

2011.08.01 The 28th GCOE Evening Seminar

Lecturer: Kagami Shigeo (The University of Tokyo Division

of University Corporate Relations (DUCR) / Professor, General
Manager - Science Entrepreneurship and Enterprise Development
(SEED))

Moderator: Kazuro Kageyama (Department of Technology
Management for Innovation / Professor)

Title: “Entrepreneurship” :The Key for Japan's Revival

2011.10.27 The 29th GCOE Evening Seminar

Lecturer: Makoto Morita (Mitsubishi Chemicail Corporation
Intellectual Property Department / Group Manager)
Moderator: Yukio Yamaguchi (Department of Chemical System
Engineering / Professor)

Title: Intellectual Property and Business Strategy

2011.11.10 The 30th GCOE Evening Seminar

Lecturer: Masashi lwatsuki (JEOL Ltd./ Representative Director
and CTO)

Moderator: Yuichi Ikuhara (Institute of Engineering Innovation /
Professor)

Title: Company Activity for Global Society

- Based on the practical case study -

2011.11.24 The 31st GCOE Evening Seminar

Lecturer: Soichi Nagamatsu (Ricoh Company, Ltd / Corporate
Senior Vice President)

Moderator: Sunao Ishihara (Department of Mechanical
Engineering / Professor)

Title: Corporate Innovation Policy

2011.12.22 The 32nd GCOE Evening Seminar

Lecturer: Kenichi Nakamura (Nakamura-Tome Precision Industry
Co. Ltd / President)

Moderator: Masanori Kunieda (Department of Precision
Engineering / Professor)

Title: Japanese machine tool contributes to global industry

2012.01.19 The 33rd GCOE Evening Seminar

Lecturer: Makoto Jinno (R&D Center, Terumo Corporation)
Moderator: Yasuyuki Yokono (Department of Mechanical
Engineering / Professor)

Title: Robotic forceps for laparoscopy
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