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Recent advances of technology are achieved rapidly, but progress occurring independently in different fields of
engineering, resulted in a plethora of technological elements that have never been properly integrated. The Center for
System Integration Engineering intends to capitalize on recent advances in mechanical engineering and electrical/

electronic and information engineering in an effort to create integrated systems. We intend to create new engineering
values and design technologies by optimizing and integrating design within the broader environment of society and nature.
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Research Subject & Keywords of System Integration Engineering

HMintegration & Design of Functional System

Manufacturing System, Optimal Design, Control System Design, Industrial Application System,
System Components, Electromechanical Energy Conversion, etc.

BAnalysis & Synthesis of Integrated System

Transport Properties of Materials, Heat Transfer, Thermal Engineering, Thermophysical Properties, Fluid
Engineering, Environment System, Energy System, Instrumentation Engineering, Control Engineering, Modeling,
Complex System, Nonlinear System, Micro/NANO System, Materials Engineering, Laser, etc.

HMDesign of Intelligent & Information System

Life Signal Processing, Biomechanics, Haptics, Real Time Network, Robotics, Autonomous Distributed System,
Information Processing System, Network Control/Security, Intelligent Manufacturing System, Human Interface, Adaptive
and Learning Control, CAD/CAM, Intelligent System, Advanced Communication System, Digital Signal Processing, etc.
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. Control Engineering/ Nonlinear Engineering / Adaptive and Learing Control Systems 4

XH & OHMORI, Hiromitsu

T+
Professor Ph.D.
AT LTHATER

Department of System Design Engineering
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This laboratory is focused on the development of control design methods and
its applications to engineering fields. Recent work is aimed at System biology,
Nonlinear/time-variant adaptive control, Decentralized model predictive control,
Sensor scheduling, Extremum seeking control, Synchronization control, Control
systems with discontinuity, Approximation entropy, Power systems in smart
grids, Engine power train, Time-variant time delay in communication networks.

ohmori@keio.jp http://www.contr.sd.keio.ac.jp/index.html

RGBT / NBE - AR /

Applied Abstraction / Human Support / Super Human / Data Robotics

K E—ER

KATSURA, Seiichiro

BIR &Lt (I%)
Professor Ph.D.
AT LTHAVTER

Department of System Design Engineering
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Katsura laboratory focuses on system design considering time and space
for advancement of an engineering system in the future society. Especially,
we are developing a novel synthesis method based on the infinite-order
modeling and energy conversion of electromechanical integration systems.
Such innovative abstraction science and engineering will be applied to
complex systems and robots for direct and harmonious human support.

katsura@sd.keio.ac.jp https://www.katsura.sd.keio.ac.jp/

RIS /WA A XNZHR /3490

Tissue Engineering / Cell Biomechanics / Microfluidic System

SUDO, Ryo

B Bt (I%)
Professor Ph.D.
AT LTYAVTER

Department of System Design Engineering
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We work on the design and fabrication of microfluidic systems and their applications to in
vitro tissue engineering and biofabrication. Specifically, we focus on reconstructing hepatic,
vascular, and cancer tissues in vitro through an integrative tissue engineering approach
and their hiomechanical analyses. Our goals are 1) to reconstruct three-dimensional culture
systems which can contribute to future regenerative medicine and preclinical models, and
2) to elucidate the engineering principles for the integrity of multi-cellular systems.

sudo@sd.keio.ac.jp http://www.sudo.sd.keio.ac.jp/

- ¥Ao0- /NI / MTHlE/ 0Ky MIT |

Micro,Nano machining / Process control / Robot machining

fE  RR3h

KAKINUMA, Yasuhiro

iz Bt (TF)
Professor Ph.D.
IRATLTHA 2 TEHR

Department of System Design Engineering
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My study focuses on micro/nano machining technologies, process control
and robot machining. By linking basic researches of micro/nano processing
based on the physical and chemical properties of materials and
development researches of intelligent machine tools applying model-based
control or machine-learning, the present study aims at the achievement of
innovative manufacturing system.

kakinuma@sd.keio.ac.jp http://ams.sd.keio.ac.jp/app-def/S-102/KKlab_hp/

B/KGF/SRVEE /(T

Cancer / Water Molecules / Raman Scattering / lons

ki ¥ SATO, Yohei
43 it (I%)
Professor Ph.D.

AT LTHA T EH
Department of System Design Engineering @\
IRy MERSHCE 5 9~ VDA A=Y v R L. FUE
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Interactions between water molecules and ions in the vicinity of cell
membrane of breast cancer are investigated by Raman scattering imaging
excited by evanescent wave. A set of experiments will contribute to detect
signs of breast cancer using sweat in the axilla.

yohei@sd.keio.ac.jp http://www.tfe.sd.keio.ac.jp/

Y490 F+/8T% /Optical MEMS/ ¥4 0% Y- |

., Micro/Nano-scale thermal engingering / Optical MEMS (Microelectromechanical Systems)  Micro optcal sensor

HO EBlL TAGUCHI, Yoshihiro

E263d B+ (IT%)
Professor Ph.D.
AT LTYA TV TEH

Department of System Design Engineering
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Novel optical thermometry and thermal property measurement techniques can
enable a micro/nano-scale thermal system design. Our laboratory focuses on the
development of measurement methods by using laser and near-field optics. Also by
combining micromachining techniques, namely “Optical MEMS
(Microelectromechanical Systems)” , we are aiming to achieve a breakthrough in
micro/nano technology in areas such as material science and biomedical engineering.

tag@sd.keio.ac.jp http://ntl.sd.keio.ac.jp/
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| Heterogeneous integrated systems / Semiconductor devices / Multi-level interconnects 4

ZHE =ik TADA, Munehiro

iz &Lt (I
Professor Ph.D.
IRTLTYA U TER

Department of System Design Engineering
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For approaching limits to semiconductor miniaturization technology, we are
aiming to construct a low-power and high-performance integrated information
processing system by combining heterogeneous technologies and incorporating
novel nanodevices. Specifically, we are focusing on an embedded memory, a
development of neuromorphic circuits that mimic a functionality of brain's neural
networks and systems that control quantum bit at cryogenic temperatures.

| SR / BEICER DFEHM Al/ BitHERNZF

Bio-signal Processing / Innovative Al for medical use / Neuroscience

A iBEE  MITSUKURA, Yasue
i Bt (I2). Bt (EF)
Professor Ph.D.

YRF LFHA VTR

Department of System Design Engineering

LFRE CIRETEIE I Z AN TV E T, LT THEFEZTT
L TELRWIIEZR T THB Y. FRIMMEZ IE L & L72ARE 5. I
WIZE B TNE A LR IR, RRAMESAE X 7 = X A Off
W, BIEFRNT. 7 Adse. BEIRFRNT, e alak - BRI &% % —
7 —F& LTIRE WG THEET> T Ed,

Our laboratory is particularly focusing on medical-engineering collaboration.
We are conducting research that cannot be done by engineering alone or
medicine alone, with keywords such as biological signal analysis such as
EEG, neuroscience, elucidation of dementia development mechanism, gene
analysis, genome editing, sleep analysis, and audio / image signal
processing. We are conducting research in a wide range of fields.

mitsukura@sd.keio.ac.jp http://mitsu.sd.keio.ac.jp/

| BN - GRS/ TUANNEE CAE VAT L |

. Macroscopic and Crystal Plasticity / Press Forming Support CAE System

j(?ﬁ ﬁﬂﬂ OYA, Tetsuo

ERIE Bt (BHREZ)
Associate Professor Ph.D in Information Science
AT LTYA TV TEH

Department of System Design Engineering
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The role of simulation in supporting manufacturing has been expanding, and more advanced and
accurate analysis results are required. In particular, we are focusing on the physical phenomena that are
prominent in plastic forming, and are promoting the modeling of material behavior using plasticity and
the application of the constructed theory to CAE technology. We also conduct research on the optimal
design for various complex phenomena using mechanics, numerical simulations, optimization methods,
and machine learning to support the design of next-generation mechanical structural systems.

oya@sd.keio.ac.jp http://oya.sd.keio.ac.jp/
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Systems and Control Theory / Distributed and Cooperative Control

B & NAMERIKAWA, Toru
#Ht (I%)
Professor Ph.D.
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Department of System Design Engineering 3
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The researches on distributed cooperative control theory and its application
to optimal management of cyber-physical systems are conducted in
Namerikawa laboratory. The current main topics of Namerikawa Lab are
optimal control of distributed power networks including renewable energy,
cyber security, control and management of social infrastructure and
economic systems based on control theory and game theory.

namerikawa@sd.keio.ac.jp http://www.namerikawa.sd.keio.ac.jp/

EHiEER S 2 T Ll
Welfare System Control
HE B2

MURAKAMI, Toshiyuki

BIR &Lt (I%)
Professor Ph.D.
AT LTYA 2V TEH

Department of System Design Engineering
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This laboratory focuses on robot control/instrumentation and sensor
applicationa to achieve a flexible human assist (FHA) system. Areas
investigated include sensor application, intelligent wheelchair control,
vibration control, mobile manipulator control, and intelligent manufacturing
systems; areas yielding many conference papers and articles.

mura@sd.keio.ac.jp http://www.fha.sd.keio.ac.jp/

| RAO0 - F/RETR/ REHE / EREErA
. Micro/nanofluidics / Fluid science / Super-resolution measurements

=&l KAZOE, Yutaka

EHIE #+ (I%)
Associate Professor Ph.D.
AT LTYA 2V TEFH

Department of System Design Engineering
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This laboratory focuses on micro/nanofluidic systems exploiting small spaces. We
are aiming to understand nanoscale fluid flows by developing super resolution
measurement methods which overcome the optical diffraction limit. Simultaneously,
we develop micro/nanofluidic operation techniques such as single-molecule
transport and ultra-small droplet formation. Applications such as single-molecule
analysis and artificial cells are expected for the fields of biology and medicine.

kazoe@sd.keio.ac.jp http://www.tfe.sd.keio.ac.jp/
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Machine tool / Additive manufacturing / Process control

N & KOIKE, Ryo
R Bt (ITF)
Associate Professor Ph.D.
IRATFLTHAVTITER

Department of System Design Engineering
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My study is now trying to establish machine-tool technologies for additive
manufacturing like 3D printer. In particular, I am dealing with researches for
additive-process design controlling material characteristics based on metal
structure formation, fabrication technology for jointed parts containing
functional materials such as foam metal and functionally-graded material, and
analysis on influences of fabrication control parameters on deposition process.

koike@sd.keio.ac.jp http://koikelab.sd.keio.ac.jp/main/

JHY, 7Y N=— BEAUCAMP, Anthony

e Bt (IT%)
Associate Professor Ph.D.
AT LTHAVTER

Department of System Design Engineering
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The design and manufacturing laboratory aims to develop new approaches
and metrics to balance the need for both sustainability and high-
performance in precision engineering. By taking a holistic approach
towards the design, manufacture, use and recycle process, our aim is to
reduce the overall footprint of high-value consumer products.

YINIE—/F) - 4O OBYEEE / EYHE

. Soft Matter / Nano/Micro-Scale Heat and Mass Transport / Biophysics

WA =%t YAMAMOTO, Eiji

R Bt (I%)
Associate Professor Ph.D.
AT LTYAVTER

Department of System Design Engineering
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The research theme of our work is to investigate and control the unique
heat and mass transport phenomena at nano/micro-scale using
experimental and computational approaches. Especially, we focus on
various topics such as biological membranes, proteins, water molecules,
colloids, and macromolecules, etc.

eiji.yamamoto@sd.keio.ac.jp https://yamamoto.sd.keio.ac.jp

:AU—ID?FD_ﬁl/ﬂﬂI%/DWWFI%

Power Electronics / Control Engineering / Robotics

Hilg 51

NOZAKI, Takahiro

EHIR Bt (TF)
Associate Professor Ph.D.
AT LTHA 2 TEHR

Department of System Design Engineering
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With power electronics, control engineering, and robotics as fundamental
disciplines, we are working on the creation of new systems through the
advanced control of power flow. Based on the methodology of system
design engineering and the concept of analogy, we promote various
researches on electricity and aim to realize the next generation of
electrical systems.

nozaki@sd.keio.ac.jp https://nozaki-lab.jp/

'Xh/ﬂ(ZDy—/EWEI¥/749DI¥V

Mechanobiology / Biomedical Engineering / Microengineering

T Bk

YAMASHITA, Tadahiro

prEe Bt (I%)
Associate Professor Ph.D.
AT LTHAVTER

Department of System Design Engineering
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Combining microengineering and interfacial science, we pursue the fundamental
principle of how cells sense the surrounding geometry and form complex tissues and
organs in self-organizing ways. We focus on the interfacial mechanics of cellular
adhesion on micro-curvature to clarify how cell-generated force controls the behavior of
multicellular systems. Our goal is to contribute to regenerative medicine in the future
by providing a mechanics-oriented design strategy for complex tissues and organs.

yamashita@sd.keio.ac.jp https://www.yamashita.sd.keio.ac.jp/

HER / FEDESR / NTEfR / SRS ﬂﬂ?f‘

Synesthesia / Fantasy / Artificial life / Embodied cogpnitive science

WHE TWF MATSUDA, Eiko
S{EERT B (F1if7)

Senior Assistant Professor Ph.D.

AT LTHAVTEH

Department of System Design Engineering
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Have you ever wondered if the person next to you perceives the world in the
same way as you do? Our experiences shape the way we see things, so it's
possible that they have a different perspective. At our laboratory, we explore
the diversity of perception and cognition by studying synesthesia, children's
imagination, and sensory biases from a cognitive science perspective. We also
use this knowledge to develop educational and assistive technologies.
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MechanoThermology / Thermal Engineering / MicroNanomachines

B J58H HASHIMOTO, Masaaki
(B8) Bt (IT%)

Assistant Professor (Non-tenured) Ph.D.
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Department of System Design Engineering
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We work on the development of novel thermally driven micro/nanomachines,
aiming to establish thermo-mechanical system design engineering, namely Mechano
Thermology, as a new research field. We synthesize unique thermoresponsive
materials as minimum components of integrated thermo-mechanical system and
create thermally driven micro/nanomachines such as electrothermal actuators by
utilizing cutting edge micro/nano machining techniques.
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