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Current academic frameworks cannot handle simultaneous optimizing problems related to multiple disciplines because
they are significantly specialized and subdivided in each field in accordance with remarkable growth of scale and
complexity of artifacts and with sophistication of science and technology. This center aims to develop a new
academic framework consisting of the multidisciplinary science solving such interdisciplinary problems and of the
design science applying the multidisciplinary science to creation of artifacts. Three methodologies used here, i.e.,
multiscale, multiphysics and multiaspect (see the following figure), integrate science and design that can be common
bases for multiple disciplines.

Framework of Multidisciplinary and Design Science
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Field Robotics / Space Exploration Engineering / Terramechanics
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Associate Professor
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Department of Mechanical Engineering
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The main mission of our group is to perform fundamental and applied research into the
robotic mobility system, for an application to planetary exploration rovers and field
robots. Our research interests are as follows: (1) mobility analysis based on vehicle-
terrain interaction mechanics; (2) autonomous mobility system including guidance,
navigation, and control; (3) multibody dynamics simulation; and (4) development of
mobility mechanism as well as power control unit for challenging environment.

ishigami@mech.keio.ac.jp http://www.srg.mech.keio.ac.jp/
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Micro Nano Engineering / Biofabrication / Self-Assembly
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Associate Professor Ph.D.
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Department of Mechanical Engineering
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Based on microscale science and technologies, our laboratory focuses on
exploring the principle on constructing artificial hierarchical systems among
multi-scale and heterogeneous materials, and applying the principle to create
novel functional systems for micro-machines, information devices, bioscience
and regenerative medicine.

onoe@mech.keio.ac.jp http://www.onoe.mech.keio.ac.jp/index-j.ntml
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Biomedical microdevice / Ultrasonic / Surface modification

BRl EX KURASHINA, Yuta
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Research Associate(Non-tenured)  Ph.D.
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Department of Mechanical Engineering
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Highly efficient culture methods and highly active tissues are necessary in
novel tissue engineering. Our research focuses on cell culture device for
mass culture and tissue formation based on mechanical technologies such as
ultrasonic and surface modification. In addition to this, we have the research
goal to clarify the effect of mechanical stimulus to cell in order to obtain
both highly active cell and tissue.

kurashina@mech.keio.ac.jp
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L Electronic devices / Interface / Fracture mechanics / Thin film 4
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Electronic devices or micro sensors are composed of thin film layers. Controlling
interfacial properties of those layers, novel functional devices can be made. Key
issues in developing those devices are both electro-magnetic function and structural
reliability. The goal of our study is to develop the design method for the long-term
reliability in both those functions and structural health. Toward our goal, multi-
physics based analyses for inhomogeneous microstructures are developed.

oomiya@mech.keio.ac.jp http://www.oomiya.mech.keio.ac.jp/
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Design Engineering / Robust Design / Ergonomic Design
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Assistant Professor
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Department of Mechanical Engineering
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This laboratory focuses on the design methods to improve the quality and
efficiency of product development activities and the product design applying
them. Research topics include robust design method for diverse
circumstances, multiple domain matrix to analyze the complex relationships
between design elements, and the ergonomic design of welfare devices.

KATO, Takeo
Bt (I%)
Ph.D.

kato@mech.keio.ac.jp
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Surface Modification / Biomaterials / Fatigue Design
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Professor Ph.D.
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Department of Mechanical Engineering
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Metallic biomaterials, such as stainless steel and titanium alloys, are
required to have certain desirable properties for application in bio-implant
prostheses. The aim of this laboratory is to develop a new biomaterials and a
new surface modification processes. For detailed information, please visit
our home page.

komotori@mech.keio.ac.jp
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Fluid Engineering / Functional Fluids / Magnetic & MR Fluids
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Department of Mechanical Engineering
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This laboratory focuses on functional fluids, with current research directed at
application of a magnetic fluid to a tuned liquid damper, velocity profile measurement
of opaque fluids using ultrasonic waves, ultrasonic wave propagation in magnetic fluids
and MR fluids, cluster formation of small magnetic particles, and liquid sloshing.

SAWADA, Tatsuo
T2Et
Ph.D.

sawada@mech.keio.ac.jp
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. Applied Superconductivity / Ultrasonic Nondestructive Evaluation / Microbubble 4
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SUGIURA, Toshihiko
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Professor Ph.D. (The University of Tokyo)
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Department of Mechanical Engineering

ARWFFEE T, B L1 ORI )1 OB IO\ T,
fEAT & FEBRIC K BRI #lA TV S, T —vid, AT ERD
FJEARD)Y, ST & 2 IR, BEEGERAIE LTO~ 4 Zun
TN DOIIEARE) & 7 DIEEHIEH %5 £ Th 5.,

This laboratory's energy is focused on investigating electro-mechanical
coupling and nonlinear dynamics using analyses and experiments. Topics of
our research include nonlinear oscillation of superconducting magnetic
levitation systems, ultrasonic nondestructive evaluation, nonlinear oscillation
of microbubbles as ultrasound contrast agents and its medical applications.

sugiura@mech.keio.ac.jp http://www.dynamics.mech.keio.ac.jp/
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Design Science / Design Engineering / Product Design

¥ME HEHIE  MATSUOKA, Yoshiyuki

B &+ (I%)
Professor Ph.D.
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Department of Mechanical Engineering
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This laboratory focuses on design science, design theory & methodology,
industrial design, engineering design, and ergonomics, including M model, M
method, emergent design method, shape design method using macroscopic
shape information, robust design method for diverse conditions, product
system theory and so on.

matsuoka@mech.keio.ac.jp http://www.matsuoka.mech.keio.ac.jp
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. Nonlinear Solid Mechanics / Computational Materials Science / Self-Organization 4
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This laboratory focuses on modeling and simulation of plastic behavior of materials based
on sub-structures, with non-equilibrium dynamical models being developed to predict self-
organization phenomena of collective dislocations in crystals. Crystal plasticity simulations
are performed by coupling a strain hardening law with the dislocation density of a generated
dislocation structure. A molecular chain slip model and evolution-growth cessation model of
craze are also proposed to simulate large deformations and failures of polymer.

shizawa@mech.keio.ac.jp http://www.shizawa.mech.keio.ac.jp
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Polymers, Gels / Synthesis / Nano- and Micro-structural analysis
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Harmonizing the synthesis, the structural analysis, and the physical properties is
the key to the invention of novel polymeric materials with high functionalities. We
utilize electron microscopy and synchrotron-radiation scattering for the nano- and
micron-scale structural analyses to link the structure with the physical properties.
Atomic-scale molecular structures will be controlled by the synthesis in order to
deepen the basic understanding of structure-function relationships of polymers.

maeda@mech.keio.ac.jp http://www.hotta.mech.keio.ac.jp/
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MEMS (MicroElectroMechanical Systems) / Human Interface / Micro/Nano Medical Device

=& Bl  MIKI, Norihisa
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Professor Ph.D.
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Department of Mechanical Engineering
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MEMS (MicroElectroMechanical Systems) Technology has enabled manufacturing of micro/nanoscale structures, A
wide variety of sensors, actuators, and chemical/bio chips have heen developed by exploiting the virtues of their
small sizes and scale effects. Our laboratory focuses on innovative human-interface devices corresponding to human
five senses, micro-fluidic devices for bio/medical applications including microTAS and artificial organs, sensors and
micro bio reactor for environmental & energy field and fundamental micro/nano-fabrication technologies.

miki@mech.keio.ac.jp http://www.miki.mech.keio.ac.jp
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Tissue Engineering / Biomechanics / Biophysical Engineering 4
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Department of Mechanical Engineering
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A human body is considered as a mechanical system having highly
sophisticated functions. This laboratory focuses on developing a new tissue-
engineering device and a cell processing (analysis, sorting, assembly) chip
based on cell-engineering, mechanical engineering, and bio-electrical
engineering.

miyata@mech.keio.ac.jp http://www.miyata.mech.keio.ac.jp
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Ultra-precision machining / Micro-Nano manufacturing
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Department of Mechanical Engineering
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To create new products with high added value, we are conducting R&D on
high-accuracy, high-efficiency, energy-/resource-saving manufacturing
technologies through micro/nanometer-scale material removal, deformation,
and property control. Our recent research focuses on ultra-precision
mechanical machining, micro/nano fabrication, electrical machining, and laser
processing of advanced materials.

YAN, Jiwang
Bt (I%)
Ph.D.

yan@mech.keio.ac.jp http://www.yan.mech.keio.ac.jp/
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Mechanical System Design and Control / Humanoid Robotics
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Department of Mechanical Engineering
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This laboratory is focused on design and control of mechano-creatures
possessing complex functions based on interactivities with the humans and
the environment. Analytic and synthetic approaches are adopted to formulize
and realize integrated control strategy built into the shapes and the
structures of mechano-creatures.

MORITA, Toshio
Bt (I3
PhD.

morita@mech.keio.ac.jp http://super-robot-morita.jp/
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