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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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. Strength of Materials / Fracture Mechanics / Vehicle Engineering / Sports Injuries 4
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We conduct research on strength and reliability evaluation methods for materials
used in machinery and structures such as automobiles. Especially, we focus on the
measurement of crack growth behavior of advanced high strength steels used in
automobile car bodies and the prediction method with numerical simulation. Also,
we conduct research on the protect device for sports injuries, such as the
development of protective equipment for head and neck injuries in judo.

OMIYA, Masaki
Bt (I%)
PhD.

oomiya@mech.keio.ac.jp http://www.oomiya.mech.keio.ac.jp/
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Metallic boimaterials,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.

B KOMOTORI, Jun
Tt
Ph.D.

komotori@mech.keio.ac.jp http://www.komotori.mech.keio.ac.jp/
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Micro/Nano Engineering and Science / Human Interface
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Micro/Nano engineering and science has enabled manufacturing of micro/nanoscale structures. A wide
variety of sensors, actuators, and systems have been 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 and their applications in the field of virtual reality, interaction, cognitive science and
media art. In addition, we are developing medical devices that include implantable artificial organs and
high-performance diagnostics system with a strong collaboration with medical doctors.

miki@mech.keio.ac.jp http://www.miki.mech.keio.ac.jp/
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Micro Nano Engineering / Biofabrication / Self-Assembly

ELt 3h%R

ONOE, Hiroaki

iz Bt (BHEIZ)
Professor Ph.D.
T ER

Department of Mechanical Engineering

FARFUTII RS 22 B AR X 0 DI 22488 2 F8BL L T\ 2 s -
BEBEBAONL, AFRETIE<A 71T - F 7 A7 — VORI T8
Wiz IS, PFAT =N HI 7 UATr—VETORELEI N AT
AT LAOWERMAZR L, <4 7a< v v - HRTNA A - FAEREN
DR %E BT,

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.html
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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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Tissue Engineering / Biomechanics / Biophysical Engineering
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Professor Ph.D. (Eng)
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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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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 machining, micro/nano surface structuring, electrical machining,
and laser processing of materials.

yan@mech.keio.ac.jp http://www.yan.mech.keio.ac.jp/

THAURZ / BRETE /0N b

Design Science / Affective Engineering / Robust Design

ek B2ER

KATO, Takeo

g Bt (I%)
Associate Professor Ph.D.
et T2

Department of Mechanical Engineering
BRED - TV ERRIRR - BEENICAT ) 720 0BER S L. FhER
AL DICHT%EE T T E T, £ —~id, M- i
WO HBREEN BGEIR 07 & O LMY Wik o ik, £
BN T S U MEEF - 2y PR— 2GRN AR O AR A%
R/ G I
This laboratory focuses on the design theory and methodology to improve
the quality and efficiency of product development and the product design
applying them. Research topics include generative design of curve/curved
surface, affective state estimation using NIRS and cardiography, robust
design/set-based design method for diverse circumstances, and ergonomic
design of welfare devices.

kato@mech.keio.ac.jp http://www.kato.mech.keio.ac.jp/
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Mechanical System Design and Control / Humanoid Robotics
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MORITA, Toshio
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Associate Professor Ph.D.
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Department of Mechanical Engineering

ANHREREEE A V8507 a v &fTH) LT ARNGEIRS FVWEEHT
B AN Z ALK AT TW b RO THMEMER S MM % AN
F2OOHIEHL B X OZENEREENICNE L7k o 2 H
BN, WA & ol R, 2B & IR, KRB A R SICE
L7zl 0o DHfgE | LT <,

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

56 Emerging 2025

774—wFDﬁ?4OZ/?5Xh:71/$§%§1¥7

Field Robotics / Terramechanics / Space Exploration 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) machine learning applied to the robotics research.

ishigami@mech.keio.ac.jp http://www.srg.mech.keio.ac.jp/
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Against unknown mechanics of animal locomotion and nature phenomena,
we try to clarify them by developing MEMS force sensors specialized for
each target. Moreover, we would also like to give our research knowledge
back to society as new industrial MEMS products.

htakahashi@mech.keio.ac.jp http://www.takahashi.mech.keio.ac.jp/
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We focus on efficient robust shape optimization approaches for mechanical parts
with dynamical criteria exhibiting non-linear behavior. We rely on shapes described
with iso-geometric formulation, as they are well adapted for shape optimization.
They are coupled with meta-models such as Polynomial Chaos Expansion as well
as meta-heuristics such as specific Genetic Algorithms, thus providing realistic
computational time to reach pareto front representing set of robust optimal design.

frederic.gillot@keio.jp
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Her projects, which explore various issues latent in society using biological
issues and technological advances as motifs, are presented in the fields of
bioart, speculative design, design fiction, and contemporary art.

This laboratory critically examines technology from an impartial and
ethical perspective, and envisions alternative societies and explores the
possibilities of transitioning to the real world.

aih@mech.keio.ac.jp
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After seeing its foundations, the field of mechanics diverges as several
branches, such as structural mechanics, material science, biomechanics,
and earthquake physics. Despite its long history of research, mechanics
remains an active field of research through the paradigm shift. Instead of
avoiding the failure of slender structures, we harness their instabilities to
predict new forms and functionalities.

sano@mech.keio.ac.jp http://www.sano.mech.keio.ac.jp/
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