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Future with Human and Innovative Machines
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Outline of the Program

The objectives of the GMSI are to create innovative mechanical
systems by understanding and controlling nano and micro scale
phenomena, to establish academic and technological programs
progress supporting in those areas, and to cultivate leaders who
can guide the transition of new knowledge and technology into
industry and academia.

The creation of innovative medical welfare machines, innovative
aircraft, aerospace vehicles, automobiles, innovative energy
converters and innovative information equipment, as well as the
establishment of academic and technological schemes in support
of them, are indispensable for realizing a sustainable society that
considers the global environment while keeping its vitality and
assuring the health, comfort, safety and security of its citizens. An
“extended mechanical engineering” scheme must be constructed,
where the unique phenomena and outstanding characteristics at
the nano scale are also utilized.

The human resource development (education) program aims
at the cultivation of the following items: (1) Fundamental
attainment: natural sciences, (such as mathematics, physics,
chemistry and biology,) and fundamental social science,
(2) Specialized knowledge such as mechanical dynamics,
mechanics of materials, hydrodynamics, thermodynamics, design
engineering, manufacturing engineering and material engineering,
as well as bird's-eye-view knowledge on technology, society and
the environment, (3) Literacy: language, information literacy,
technological literacy and knowledge of the law, (4) Competency:
creativity, problem identification and solution, planning and
execution, self-management, teamwork, leadership, sense of
responsibility and sense of duty.
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Dean and Professor
Mamoru Mitsuishi
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One feature of the program is that it creates
innovative machines and mechanical systems
that use peculiar phenomena at nano and
micro scales to exert their effect in the macro
region where we live. It is also studying the
methodology for designing and manufacturing
such machines. For this reason, the program
consists of eight majors (about one third of
the number of majors at Graduate School
of Engineering, the University of Tokyo.),
including chemical and material-related
majors besides traditional machine-related
majors.

While in the education field, the traditional
doctoral courses have been placing emphasis
on providing fundamental education and
expert knowledge. The program also offers
education that instills competency and
literacy. With cooperation not only from
teachers associated with the appropriate
majors but also from experts in industry, we
expect that real leaders with international
competitiveness, who can play an active part
in the industrial community as well as in
academic circles, will be produced through
this program. We appreciate your cooperation
and support.
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Distinguished Professor
Shigeo Maruyama
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Following the educational programming of the
Global COE Program “Mechanical Systems
Innovation” - the aim of which was to develop
creative human resources to be future global
leaders - we establish a series of lectures and
academic exercises for the study of frontier
technical areas.

The core courses Engineering Literacy I, I,
Il will cultivate skills in communication,
information and ethics, while Engineering
Competency I, Il, Il will cultivate proficiency
in leadership, problem setting /resolution/
execution, responsibility, sense of duty, etc.
By cultivating literacy and competency in
addition to fundamental attainment and
specialized knowledge, our goal is to train
internationally competitive young leaders
who will be able to lead in both academic
and industrial aspects of their respective
fields. We seek students from all engineering
majors (not limited just to one specific field
of study). Those who accomplish the program
will be awarded a certificate of completion.
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The human resource development (education) program

aims to cultivate fundamental achievements, specialized knowledge, literacy and competency.

*Hﬁﬁkﬁﬁ' Human Resource Development Plan
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Cultivating a bird’s-eye-view of the role of
fundamental and specialized engineering in society:

@ By participating in several research groups, student
exposure to frontier research areas that overlap traditional
disciplines will be increased.

specialized knowledge

@ Career seminars will be presented by leading Ph.D.-level
engineers now working actively in industry.

fundamental achievements

@ A domestic internship program will both place Ph.D.
students in internships in industry and request companies
to participate actively in their education.

fundamental achievements | specialized knowledge

@ Overseas industries will also be introduced in
international internships.

fundamental achievements [ specialized knowledge m

E Cultivating competitiveness based on international
understanding and specialized knowledge:

@® Ph.D. students and postdoctorate researchers may
conduct collaborative research up to several months per
year at overseas universities and research institutes.

specialized knowledge m

@ Ph.D. students and postdoctorate researchers from the
world’s top universities and institutes will be invited to work
in Japan. The competitive advantages, communication skills
of the students will be cultivated by discussions in English
during these stays, for example, in a summer camp.

specialized knowledge m

Cultivating the leadership skills needed to engage
actively in industry and academia:

@ Project Based Learning (PBL) aims to make a Business
Solution for themes come from company as a group work.
PBL fosters Teamwork, Project management, Integrating
different fields, Needs-oriented R&D approach.

specialized knowledge
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Ph.D. students and postdocs will be exposed to
international approaches to collaborative research
through stays of several months per year at overseas
universities and research institutes.

Ef {Lnag c:rr;aLlfat;on Project-Based Learning (PBL) projects in
= i L2 (8 o AR aE) overseas industries will also be introduced
in international internships. By participating in
several research
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international conference international company. . frontier research
v BT E 3 — *| areas in the overlap
regions separating
traditional disciplines
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cultivating the leadership skills \ cuttingedge fields
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industry and academia.
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Distinguished Professor (Project Leader]

MARUYAMA, Shigeo

[Affiliation] School of Engineering

Department of Mechanical Engineering

[Major Field] Nanoscale Thermal Engineering

[keyword] Growth control of single-walled carbon
nanotubes,Optical characterization of single-walled carbon
nanotubes, Solar Cells using carbon nanotubes

maruyama@photon.t.u-tokyo.ac.jp www.photon.t.u-tokyo.ac.jp/~maruyama/index-j.html
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Professor MITSUISHI, Mamoru

[Affiliation] School of Engineering

Department of Mechanical Engineering

[Major Field] Medical robotics, Manufacturing system
[keyword] Surgical system hased on manufacturing

mamoru@nml.t.u-tokyo.ac.jp www.nml.t.u-tokyoe.ac.jp/~mamoru/mamoru-j.html
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Professor KANEKO, Shigehiko

[Affiliation] School of Engineering

Department of Mechanical Engineering

[Major Field] Dynamics of Machinery, Flow induced
vibration, Vibration and noise control, Modeling of dynamic
system, Application of nonlinear mechanics, Small size
distributed energy system, Engine dynamics, Engineering
education

[keyword] Sustainable society, Small size distributed
energy system, Renewabhle energy, Safe and reliable
society, Man-machine system

kaneko@mech.t.u-tokyo.ac.jp knock.t.u-tokyo.ac.jp
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Professor KATO, Chisachi

[Affiliation] Institute of Industrial Science

School of Engineering

Department of Mechanical Engineering

[Major Field] Micro-energy conversion devices, Prediction
and control of unsteady turbulence and aerodynamic
noise, Numerical prediction of unsteady turbulence and its
engineering application

[keyword] Prediction and Reduction of Aerodynamic Noise
Research on Ultra-Micro Gas Turhines

Research on Thermoacoustic Engines

ckato@iis.u-tokyo.ac.jp ckatolab.iis.u-tokyo.ac.jp
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Professor NAKAO, Masayuki

[Affiliation] School of Engineering

Department of Mechanical Engineering

[Major Field] Production Technology, Mechanical Design
[keyword] Reproduction Technology for Multi-layered
Precise Pattern with a 100nm pitch and a 100mm width.

nakao@hnl.t.u-tokyo.ac.jp hockey.t.u-tokyo.ac.jp/index-j.html
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Professor SUDA, Yoshihiro

[Affiliation] Institute of Industrial ScienceSchool of
Engineering

Department of Mechanical Engineering

[Major Field] Dynamics of Machinery, Control engineering,
Machine vibration studies, Vehicle engineering

[keyword] Study on control of human-vehicle-infrastructure
system on advanced vehicle

Study on sustainable transport system

Study on improvement of safety, ecological ability and
comfort on transportation system

suda@iis.u-tokyo.ac.jp www.nozomi.iis.u-tokyo.ac.jp/
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Professor SUZUKI, Yuji

[Affiliation] School of Engineering, Department of
Mechanical Engineering

[Major Field] Micro energy, Thermal and Fluid Engineering
[keyword] Energy harvesting

Wall chemical effect in combustion

Optimal shape design and optimal control of thermo-fluids
devices

ysuzuki@mesl.t.u-tokyo.ac.jp http://www.mesl.t.u-tokyo.ac.jp/ja/
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Professor DAIGUJI, Hirofumi

[Affiliation] School of Engineering

[Major Field] Thermal Engineering

[keyword] Energy and environmental technology hased on
thermo-fluid engineering

daiguji@thml.t.u-tokyo.ac.jp http://www.thml.t.u-tokyo.ac.jp
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Professor SUGITA, Naohiko

[Affiliation] School of Engineering

[Major Field] Manufacturing, Medical machining/
methodology

[keyword] Machining of hard-brittle materials, Machining
of hio-materials Surgical devices, etc.

sugi@mfg.t.u-tokyo.ac.jp http://www.mfg.t.u-tokyo.ac.jp
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Project Professor SAKAI, Shinsuke

[Affiliation] School of Engineering

Department of Aeronautics and Astornautics Engineering
[Major Field] Strength of materials

[keyword] Risk based engineering on maintenance
reliahility

Fatigue evaluation under random loading

Multi-scale analysis on material strength

sakai@fml.t.u-tokyo.ac.jp www.fml.t.u-tokyo.ac.jp/index-j.html
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Professor SUZUKI, Shinji

[Affiliation] School of Engineering
Department of Aeronautics and Astronautics
[Major Field] Flight Mechanics

[keyword] Flying Robot System

Fault Tolerant Flight Control System

tshinji@mail.ecc.u-tokyo.ac.jp www.flight.t.u-tokyo.ac.jp/
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Professor NAKASUKA, Shinichi

[Affiliation] School of Engineering

Department of Aeronautics and Astronautics

[Major Field] Space systems technologies, nano-satellite
research and development, novel space systems concept
and architecture, guidance, navigation and control of
spacecraft, autonomy and intelligence for space systems
[keyword] Research and Development on Systems
Architecture and Element Technologies for Advanced Space
Systems

Including Nano-satellites and Their Demonstration in Space

nakasuka@space.t.u-tokyo.ac.jp www.space.t.u-tokyo.ac.jp
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Professor KAGEYAMA, Kazuro

[Affiliation] School of Engineering

Department of Technology Management for Innovation
[Major Field] Composite Material Engineering, Smart
Material and Structure System, Fiber-Optic Sensing,
Nondestructive Evaluation, Technology Roadmapping
[keyword] Composite Materials and Smart Structures

kageyama@giso.t.u-tokyo.ac.jp www.gisolab.t.u-tokyo.ac.jp/
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Professor YOSHIMURA, Shinobu

[Affiliation] School of Engineering

Department of Systems Innovation

[Major Field] High-performance and Intelligent
Computational Mechanics

[keyword] High-Performance and Intelligent Simulation and
Its Application to Multi-scale and Multi-physics Real World
Applications

yoshi@sys.t.u-tokyo.ac.jp save.sys.t.u-tokyo.ac.jp
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Professor FUJITA, Toyohisa

[Affiliation] School of Engineering

Department of Systems Innovation

[Major Field] Resources processing technology

[keyword] Recycling and Resources Processing with Energy
Omission

Environmental Cleaning Technology

Functional Fluid Preparation and Application

tfujita@sys.t.u-tokyo.ac.jp park.itc.u-tokyo.ac.jp/tfujitza-lab/
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Professor SUGA, Tadatomo

[Affiliation] School of Engineering

Department of Precision Engineering

[Major Field] Microsystem Integration and Packaging
[keyword] Interconnect

Integration

Microsystems

Ecodesign

suga@pe.t.u-tokyo.ac.jp www.su.t.u-tokyo.ac.jp
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Professor TAKAMASU, Kiyoshi

[Affiliation] School of Engineering

Department of Precision Engineering

[Major Field] Intelligent Measurement with Nanoscale
[keyword] Intelligent Measurement for Establishment of
Nanoscale Manufacturing System

takamasu@pe.t.u-tokyo.ac.jp www.nanolah.t.u-tokyo.ac.jp
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Professor IKUHARA, Yuichi

[Affiliation] School of Engineering

Institute of Engineering Innovation

[Major Field] Materials Science, Ceramics
Transmission Electron Microscopy

[keyword] Grain Boundary and Interface, Transmission
Electron Microscopy, Ceramics, Dislocation

ikuhara@sigma.t.u-tokyo.ac.jp

interface.t.u-tokyo.ac.jp/
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Professor KOSEKI, Toshihiko

[Affiliation] School of Engineering

Department of Materials Engineering

[Major Field] Physical Metallurgy,

Design of Matel-base Materials

[keyword] Advanced steel and metallic materials through
the design of microstructure and interfaces

koseki@material.t.u-tokyo.ac.jp park.itc.u-tokyo.ac.jp/metall/
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Professor WATANABE, Satoshi

[Affiliation] School of Engineering

Department of Materials Engineering

[Major Field] Computational Materials Science
[keyword] Atomic Scale Simulations on Materials
Properties and Nanoscale Property Measurements

watanabe@cello.t.u-tokyo.ac.jp cello.t.u-tokyo.ac.jp
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Professor KITAMORI, Takehiko

[Affiliation] School of Engineering

Department of Applied Chemistry

[Major Field] Micro chemistry system

[keyword] Micro and Nano Systems for Bio and Analytical
Technologies

kitamori@icl.t.u-tokyo.ac.jp park.itc.u-tokyo.ac.jp/kitamori/index.html
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Professor OKUBO, Tatsuya

[Affiliation] School of Engineering

Department of Chemical System Engineering
[Major Field] Chemical Engineering, Nanomaterials
Chemistry

[keyword] Innovation and Application of Nanoporous
Materials

okubo@chemsys.t.u-tokyo.ac.jp www.zeolite.t.u-tokyo.ac.jp/index.htm
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Professor HIRAO, Masahiko

[Affiliation] School of Engineering Department of Chemical
System Engineering

[Major Field] Life Cycle Engineering

[keyword] Sustainable Consumption and Production,
Chemical Process Design, Recycling System,

Environmental Education

hirao@chemsys.t.u-tokyo.ac.jp http://www.pse.t.u-tokyo.ac.jp/
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Project Professor YOKONO, Yasuyuki

[Affiliation] School of Engineering

Department of Mechanical Engineering

[Major Field] Thermal Engineering, Fluids Engineering,
Computational Mechanics, Visualization

[keyword] Thermal Problem of Electronic Equipments,
Optimization for Design, Project Support utilizing 6 Sigma,
Engineeringn Education

yokono@mech.t.u-tokyo.ac.jp http://gmsi.t.u-tokyo.ac.jp
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Associate Professor HARADA, Kanako

[Affiliation] School of Engineering

Department of Bioengineering, Department of Mehchanical
Engineering

[Major Field] Biomedical Engineering

[keyword] Surgical robotic systems, Devices for Surgical
applications

kanako@nml.t.u-tokyo.ac.jp http://www.nml.t.u-tokyo.ac.jp/
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	東大GMSI0322単ページ_Part4
	東大GMSI0322単ページ_Part3
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	東大GMSI0322単ページ_Part2

