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－Creating new industries and advancing civilization－

&OHJOFFSJOH DPOUSJCVUFT UP DJWJMJzBUJPO r UIF GSBNFXPSL UIBU HVBSBOUFFT 
UIF IBQQJOFTT PG IVNBO CFJOH r BOE DSFBUFT UFDIOPMPHJFT UIBU NBLF 

IVNBO MJWFT SJDIFS BOE NPSF DPNGPSUBCMF�

5Ie 4cIool oG Engineering iT tIe largeTt edVcational and reTearcI 
organi[ation in 5oLZo *nTtitVte oG 5ecInologZ XitI Nore tIan ��� 
GacVltZ NeNCerT in GiWe reTearcI GieldT oG engineering� .ecIanical 
Engineering
 4ZTteNT and $ontrol Engineering
 Electrical and 
Electronic Engineering
 *nGorNation and $oNNVnicationT Engineering
 
and *ndVTtrial Engineering and EconoNicT
 XIicI are conTidered aT 
tIe core GieldT oG engineering� 5IroVgI tIe innoWatiWe edVcational 
cVrricVla eTtaCliTIed CZ tIe edVcational reGorN in ����
 Xe are 
GoTtering creatiWe engineerT
 reTearcIerT
 and edVcatorT XIo can QlaZ 
an actiWe role gloCallZ
 and QroNoting Xorld�claTT reTearcI actiWitieT� 
5IiT CooLlet QroWideT a Xide range oG reTearcI peldT in tIe 4cIool oG 
Engineering
 and liTtT tIe reTearcI toQicT oG eacI GacVltZ NeNCer� 

3egarding tIe coNQoTition oG reTearcI peldT
 in order to Neet tIe needT oG TocietZ
 tIe reTearcI
GieldT in eacI deQartNent are diWided into reTearcI groVQT
 and tIe reTearcI groVQT are GVrtIer 
TVCdiWided into reTearcI GieldT conTiTting oG TNall nVNCer oG GacVltZ NeNCerT� *n addition to tIiT 
claTTiGication
 tIere are GoVr interdiTciQlinarZ reTearcI groVQT
 tIe 4Nart 1oXer (rid (roVQ
 tIe 
*ntegrated *o5 5ecInologZ (roVQ
 tIe )VNan $entric (roVQ
 and tIe 4VQer #io 3oCoticT (roVQ in 
order to reTQond to gloCal reTearcI iTTVeT TVcI aT tIe 4%(T� 'VrtIerNore
 in reTQonTe to tIe Nerger 
oG 5oLZo *nTtitVte oG 5ecInologZ XitI 5oLZo .edical and %ental 6niWerTitZ to GorN *nTtitVte oG 4cience
5oLZo in 0ctoCer ����
 Xe aiN to contriCVte to tIe Xell Ceing oG QeoQle CZ TtrengtIening WarioVT
Nedical�engineering collaCoratiWe reTearcIeT� 5IroVgI tIeTe reTearcI organi[ationT
 Xe Xill QroNote
not onlZ creatiWe reTearcI CZ GacVltZ NeNCerT
 CVt alTo collaCoration reTearcI CetXeen indVTtrZ and
acadeNia
 and international Koint reTearcI XitI ToNe oG tIe XorldʟT toQ VniWerTitieT and corQorationT�

1leaTe looL GorXard to tIe edVcation and reTearcI oG tIe 4cIool oG Engineering tIat Xill contriCVte 
to tIe GVtVre TocietZ�

,PUBSP *OPVF 
%FBO
 SDIPPM PG &OHJOFFSJOH

.eTTage GroN tIe %ean

Steering Committee
HJEFBLJ 'VKJUB
 "TTociate %ean Gor EdVcation
%BJTVLF ,VSBCBZBTIJ
 "TTociate %ean Gor 'inance and $aNQVT .anageNent
Dai Senoo
 "TTociate %ean Gor 1lanning and 4aGetZ
MBNPSV 5BOBIBTIJ
 "TTociate %ean Gor 3eTearcI
 *nternational "⒎airT
 and 1VClic 3elationT 
"UTVTIJ 5BLBIBTIJ
 "TTociate %ean Gor (eneral "⒎airT and )VNan 3eToVrceT
8BLBIB OHBUB
 "TTociate %ean Gor %iWerTitZ

School of Engineering
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Departments and Research Groups in 
School of Engineering

%eQartNent (radVate .aKor (roVQ 'ield

MFDIBOJDBM 
&OHJOFFSJOH

MFDIBOJDBM &OHJOFFSJOH
&OFSHZ SDJFODF BOE *OGPSNBUJDT�
&OHJOFFSJOH SDJFODFT BOE %FTJHO�
HVNBO CFOUFSFE SDJFODF BOE 
#JPNFEJDBM &OHJOFFSJOH�
/VDMFBS &OHJOFFSJOH �

Nanosystems Multiscience, Ultrahigh Precision Processing, Biomedical 
Fusion

Human Centric 
Design

Robotics, Human-machine Interface, QOL Design, 
Medical Engineering

Carbon Neutral Energy, Environmental Thermofluid

Aerospace Systems Space Engineering, Aeronautical Engineering

Advanced Solution Simulation Engineering,  Advanced Materials & 
Manufacturing, Intelligent Sensing, Advanced Designing

SZTUFNT 
BOE 

CPOUSPM 
&OHJOFFSJOH

SZTUFNT BOE CPOUSPM &OHJOFFSJOH 
&OHJOFFSJOH SDJFODFT BOE %FTJHO�

Control Theory Intelligent Robot, Cyber Physical Systems, Complex 
Network Systems 

Advanced 
Measurement

Mechanical Design and Functional Evaluation, 
Computer Vision and Image Processing, Applied 
Measurement Using Acoustic and Radio Waves

System Analysis Nonlinear and Stochastic Dynamics, Computational 
Mechanics, Power Systems for Transportation

System Integration Bio-robot, AI-robotics

 &MFDUSJDBM 
BOE 

&MFDUSPOJD 
&OHJOFFSJOH

&MFDUSJDBM BOE &MFDUSPOJD 
&OHJOFFSJOH
&OFSHZ SDJFODF BOE &OHJOFFSJOH�
HVNBO CFOUFSFE SDJFODF BOE 
#JPNFEJDBM &OHJOFFSJOH�
/VDMFBS &OHJOFFSJOH�

Circuit Integrated Circuit
Photonics, 
Ultrasonics, and 
Communications

Wireless Communications, Informatics, Photonics, 
Ultrasonics

Device Compound Semiconductor Device, Quantum Functional 
Device, Intelligent Device, Terahertz Device, Green Device

Electronic Materials Energy Electronics, Spintronics, Nano- and Bio-photonics,
Organic Electoronics, Integrated Electronics, Bioelectronics

Electric Power and 
Energy

Electric Power System, Power Electronics, Electric 
Machinery, Plasma and Environment

*OGPSNBUJPO 
BOE 

CPNNVOJDBUJPOT 
&OHJOFFSJOH

*OGPSNBUJPO BOE CPNNVOJDBUJPOT 
&OHJOFFSJOH
HVNBO CFOUFSFE SDJFODF BOE 
#JPNFEJDBM &OHJOFFSJOH�
&OHJOFFSJOH SDJFODF BOE %FTJHO�

Human Information 
Systems

Sensory Information Processing, Intelligent Information 
Processing, Media Information Processing, Biological 
Information Processing

Signal Processing Media Signal Processing, Inverse Problems
Communication, 
Networks, and 
Security 

Communication Systems, Information Theory and Security

Integrated Circuit 
and Computer Digital Integrated Circuits, Analog Integrated Circuits

Integrated 
Information and 
Communications

Distributed Information and Advanced Communication 
Systems

*OEVTUSJBM 
&OHJOFFSJOH 

BOE 
&DPOPNJDT

*OEVTUSJBM &OHJOFFSJOH BOE 
&DPOPNJDT
&OHJOFFSJOH SDJFODFT BOE %FTJHO�

Advanced 
Management and 
Paradigm Creation

Inductrial System, Human Centered System, Operations 
Management

Analysis Method 
Creation

Mathematical Sciences and Informatics, Econometrics, 
Business Data Science

Corporate System 
Creation

Corporate Governance System, Management Strategy/
Marketing

Economic Science Macroeconomics/Cliometrics, Microeconomics/Game 
Theory, Humanomics, Global Environmental Research

* interdisciplinary graduate majors that span multiple schools or departments

*OUFSEJTDJQMJOBSZ 3FTFBSDI GSPVQT

*OUFHSBUFE *P5

Super Smart Society System 
Cyber Physical System 
Smart Wireless Technology 
Quantum Science Innovation 

HVNBO CFOUSJD

Human Centric Design
Perceptional AI
Humanomics
Cybernetics

SNBSU 1PXFS 
GSJE

Electric Power Conversion
Electro Mechanical Energy Conversion Field
Renewable Power Generation
Electric Power Control 
Electric Energy Storage

SVQFS #JP 
3PCPUJDT

Algorithm and Control
Soft Robotics
Cyber Physical Sensing
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*nterdiTciQlinarZ 
3eTearcI (

roVQT
.

ecIanical Engineering
4ZTteN

T and $ontrol 
Engineering

Electrical and Electronic 
Engineering

*nGorN
ation and 

$oN
N

VnicationT Engineering
*ndVTtrial Engineering and 

EconoN
icT

Interdisciplinary Research Groups
Integrated IoT Group SVQFS TNBSU TPDJFUZ SFBMJzFE XJUI *P5

Faculty

*n order to reali[e TVQer TNart TocietZ VTing *o5 tecInologZ
 
Xe are condVcting 
reTearcI actiWitieT 
XitI a deQartNent�
tranTWerTe reTearcI 
groVQ in tIe TcIool 
oG engineering�

Integrated IoT Group　
Super Smart Society System Field

,FJ SBLBHVDIJ
 1SPGFTTPS
Wireless communication engineering
B5G/IoT/Millimeter-wave/Wireless energy transmission
Connected car/Automated driving

5SBO GJB ,IBOI
 "TTPDJBUF 1SPGFTTPS
Gbps-class wireless backbone network, Radio resource man-
agement using AI, IoT networks employing drones

5FSVZB 'VKJJ
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Wireless transmission technologies for the 6th mobile commu-
nication system / The 3D cell layout and network cooperation 
control / UAV Temporary Wireless  Relay System / Cellular 
drone repeater system for disaster

:PTIJDIJLB OIUB
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Mobile communication system/HAPS communication system/ 
Radio propagation for mobile radio/Wireless power transfer

%BJ 5BHVDIJ
 "TTPDJBUF 1SPGFTTPS
Analysis of electrical and electronic materials, and novel 
electrical and optical techniques for probing these materials 
based on dielectric physics.

HJSPTIJ SBTBLJ
 "TTPDJBUF 1SPGFTTPS
Computer Architecture, Computer Security, Computer Sys-
tems, Internet of Things (IoT), Workload Characterization

HJEFIBSV 5BLBIBTIJ
 "TTPDJBUF 1SPGFTTPS
Smart agriculture and forestry engineering, remote sensing, 
environmental recovery, utilization of unused resources, zero 
carbon energy

Integrated IoT Group　
Cyber Physical System Field

,PJDIJ SVzVNPSJ
 1SPGFTTPS
Development of new actuators and their application to biomi-
metic robots, soft robots, body support wears, tough robots 
and micro robots.

HJSPZVLJ /BCBF
 "TTJTUBOU 1SPGFTTPS
Study on component technologies with a focus on new actu-
ators, and their application to micro robots and mechatronics 
devices

5BLFTIJ HBUBOBLB
 1SPGFTTPS
Cyber-Physical-Human systems, Coordinated control of robot-
ic networks Distributed control and decision for Smart Sky, 
Ocean, and Agriculture

5PNPIJTB 5BOBLB
 "TTPDJBUF 1SPGFTTPS
Development of new production technologies by using hight 
frequency vibration and laser energy, development of practi-
cal devices with additive manufacturing technology

+JBOH ;IV
 "TTJTUBOU 1SPGFTTPS
Digital engineering, Intelligent manufacturing system, ad-
vanced machining and measurement system

Integrated IoT Group　
Smart Wireless Technology Field

+JSP HJSPLBXB
 1SPGFTTPS
Mill imeter-wave high-eff iciency planar antenna, 2D 
beam-switching circuit, fast analysis for antenna design, 2D 
orthogonal multiplexing

5BLBTIJ 5PNVSB
 5FOVSF�USBDL "TTJTUBOU 1SPGFTTPS
Research based on electromagnetic engineering: small-satellite 
onboard antennas, Origami deployable membrane antennas, mil-
limeter- & THz-wave-band antennas & material characterization

,BzVIJLP 'VLBXB
 1SPGFTTPS
Transmission and network techniques for wireless communi-
cations by developing digital signal processing, adaptive filters, 
and statistical based algorithms.

:VZVBO CIBOH
 "TTJTUBOU 1SPGFTTPS
Mobile communication, millimeter-wave communication, 
MIMO system, MU-MIMO system, user scheduling, wireless 
sensor networks

SBUPTIJ SVZBNB
 7JTJUJOH 1SPGFTTPS
Next generation mobile communication system/Radio access 
technologies/Radio Access Networks/Mobile Radio Applica-
tions

,FOJDIJ OLBEB
 1SPGFTTPS
Millimeter-wave Wireless Transceiver /5G/Battery-less IoT 
Wireless Sensor Node/CMOS Integrated Circuits/PLL/Atomic 
Clock/Terahertz Communication & Sensing & Imaging

"UTVTIJ SIJSBOF
 "TTPDJBUF 1SPGFTTPS 	'*3S5

5G, IoT, Satellite Communication, Wireless Communication, 
Wireless Power Transfer, RF ngerprint, Rad-Hard Transceiver

:VODIFOH ;IBOH
 "TTJTUBOU 1SPGFTTPS
Wireless Transceivers, PLL, IoT Sensors, 5G, CMOS Integrated 
Circuits, Automated Circuits Design

Integrated IoT Group　
Quantum Science Innovation Field

MVUTVLP HBUBOP
 1SPGFTTPS
Quantum sensors and power devices using widegap semicon-
ductors, Developing wide-field technologies from materials to 
systems for energy and medical applications

5BLBZVLJ *XBTBLJ
 "TTPDJBUF 1SPGFTTPS
Quantum sensing and quantum emitter using atomic-scale 
structures in diamond toward next-generation low-loss power 
devices and biological/medical applications

,FJHP "SBJ
 "TTPDJBUF 1SPGFTTPS
Quantum informatics
Quantum transformation
Next-generation IoT and green technology

3ZVUBSPI MBUTVNPUP
 1SPGFTTPS
Quantum information
Quantum transformation
Next-generation IoT and green technology

5BEBTIJ SBLBJ
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Research on synthesis of carbon-based materials (diamond, graphene, 
CNT, etc.) and their application to devices (quantum sensors, electron 
sources, interconnects, power devices) / International standardization 
of nanoelectronic material and product technologies

/BPUB SFLJHVDIJ
 SQFDJBMMZ "QQPJOUFE "TTJTUBOU 1SPGFTTPS
Developing precision magnetometer using nitrogen-vacancy 
centers in diamond towards measurement of biomagnetic 
field.

IoT Integrated Circuit F

60GHz CMOS
Integrated Circuit

IoT Security Technology F

Quantum Communications F

Cyber Physical System F
Smart Sky

Integrated Manufacturing F
Smart Manufacturing

IoT Sensor F

Wearable
sensor

Quantum sensor

Smart Wireless FSmart Wireless F

Automated Driving

Smart Wireless FSmart Wireless F

ted Drivingg

©JST

Satellite communication
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Faculty

Human Centric Group　
Human Centric Design Field

MBTBGVNJ OLBEB
 1SPGFTTPS
Robot design and control from mathematical or physical point 
of view, and its application to human motion instruction.

MPUPLJ SIJOP
 1SPGFTTPS
Our research focuses on Wellbeing Science and Assistive Technol-
ogy for improving the quality of human life. To ensure the mobility 
and usability of human beings, we thoroughly analyze human-ma-
chine interaction and design advanced human-machine interfaces.
:PTIJGVNJ /JTIJEB
 1SPGFTTPS
Methodology on observing daily behavior of persons who fac-
es the physical and cognitive changes, and designing a daily 
life system that enables to maintain quality of life based on 
data-driven ergonomics and statistical mathematics.
:VTVLF SVHBIBSB
 "TTPDJBUF 1SPGFTTPS
Mechanism, design and control of robots and mechanical 
systems. Bipedwalking vehicle, stair-climbing wheelchair, Ae-
ro-Train, human-poweredrobotics, cable-driven parallel robots, 
mechanism of mobile robots.
8BUBSV HJKJLBUB
 "TTPDJBUF 1SPGFTTPS
Study on medical device and mechanical system based on 
mechatronics and biomedical engineering. Development of 
implantable power generator, artificial heart, wireless power 
transfer, control of muscle contraction.

"UTVTIJ 5BLBUB
 "TTJTUBOU 1SPGFTTPS
Design methodology and mechanical verification of cus-
tom-made mechanisms that assist human action.

:VLJ HBTIJNPUP
 "TTJTUBOU 1SPGFTTPS
Research on elemental technologies, mainly new sensors, that 
will solve social problems related to medical and health care, 
and R&D of new monitoring device systems that integrate the 
above technologies with the IoT

HVNBO CFOUSJD GSPVQ
Perceptional AI Field

5BLBNJDIJ /BLBNPUP
 1SPGFTTPS 	'*3S5

Human Olfactory Interface/Olfactory Display/Odor Sensing 
System/Sensory Information Processing/Embedded System/
Biomimetic Sensing System

5BLBIJSP SIJOPzBLJ
 "TTPDJBUF 1SPGFTTPS
Speech recognition and understanding, Speech and Language 
Processing, Machine learning

:PTIJIJSP 8BUBOBCF
 "TTPDJBUF 1SPGFTTPS
Computer vision, Augmented reality, Visual display, Digital ar-
chiving, Human computer interaction

Human Centric Group　
HVNBOPNJDT 'JFME

%BJ SFOPP
 1SPGFTTPS
Theory of Organization, Strategy, Knowledge Management 
and Information Systems. Main projects are Creative Office, 
Open Innovation and Business Ecosystem.

&NJLP 'VLVEB
 "TTPDJBUF 1SPGFTTPS
Industrial economics /experimental economics /numerical 
analysis of game theory model /congestion management/
security and disaster-relief service

Human Centric Group　
Cybernetics Field

MPUPNV /BLBTIJNB
 1SPGFTTPS
Modeling of human motion in sports, optimization of human 
motion as well as design and development of optimal tools 
and equipment using simulation and humanoid robot

"LJTVF ,VSBNPUP
 "TTJTUBOU 1SPGFTTPS
Biomechanical analysis of worker posture/Anomaly detec-
tion in work movement/Optimal work environment design/
Biological measurement/Surrounding environment recognition 
technology for transportation systems 

8e are XorLing to create and 
deWeloQ tIe peld oG )VNan centric 
engineering GroN tIe WarioVT 
QointT oG WieX
 TVcI aT deTign
 
IVNanoNicT
 IVNan inGorNation 
QroceTTing
 cZCerneticT�

Interdisciplinary Research Groups
Human Centric Group HVNBO DFOUSJD FOHJOFFSJOH

Perceptional AI Fp Human centric design Fg
Integration of machine, environments and society
• Design of comfort and delight
• Robotization of life and society

– Machine and robot design

– Dynamical modeling

– Control and measurement

– Interface design

Humanomicss F

Mech. Eng. Dept.

Cybernetics FySystems and Control Eng. Dept.I ndu stri al Eng. and Econo. Dept.

I nf o. and Comm. Eng. Dept.

Understanding human activities as cyber physical systems
• Construction of system theory for human activities in cyber space

based on mechanics in physical space
– Bio-system modeling, deep learning, formulation of human intention

• Contribution to health, welfare, medical treatment and sports
– Solve problems for top athletes in sports

– Reduce physical loads of workers in factories

H uman centric Super Smart Society

Human centric management/economic system
• Human-centered workplace

– Health-conscious workplace

– Promoting self-regulated learning

• Safe and secure social system
– Congestion reducing mechanism

– Subsidy allocation based on social

preference

• Services for Well-Being
– Actor Transformation Model

– Virtual Personal Space in Metaverses

Expansion of human sensory systems
• Cognitive technologies emulating and

transcending human abilities
– Computer vision understanding the real world
– Speech information processing that understands and

generates spoken utterances
– Human olfactory interface to reproduce odor

m out h
ear

cont r olr ecog ni�Žn

T h ink ing
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*nterdiTciQlinarZ 
3eTearcI (

roVQT
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ecIanical Engineering
4ZTteN

T and $ontrol 
Engineering

Electrical and Electronic 
Engineering

*nGorN
ation and 

$oN
N

VnicationT Engineering
*ndVTtrial Engineering and 

EconoN
icT

Interdisciplinary Research Groups

5o accelerate tIe adWanced VTage oG reneXaCle energZ CaTed on tIe reTearcI and deWeloQNent on diTtriCVted and 
cooQeratiWe control XitI a core oG QoXer electronicT and TecondarZ CatterieT
 tIe 4cIool oG Engineering organi[eT 
4Nart 1oXer (rid (roVQ CeZond tIe GraNeXorL oG %eQartNentT
 and WarioVT reTearcI actiWitieT are condVcted�

Electric Power Control F

䞉Sys tems and control 䞉Smart city
䞉 D is trib uted and coopera�v e control
䞉Pow er netw ork control 䞉 H yb rid s ys tems

Electric PowerElectric Pow
Conversion

erwe
nnnnn Ｆ

䞉Pow er el ectronics
䞉 D C trans mis s ion
䞉Sol ar pow er

g enera�on
䞉 M otor D riv e
䞉 E V s

y y

Systems and Control Eng. Dept.

E & E Eng. Dept.

Smart pow er g rid

T ime T ime

O
ut

pu
t

O
ut

pu
t

Electricc EnergyElectri
Strageg

Enicc E
eeee F

䞉 L ith ium ion b aƩery
䞉 L ith ium air b aƩery
䞉 F uel cel l

Mech. Eng. Dept.

Electroo MechanicalElectro
Energygggy

MMMechanicaoo M
yyyyyyyyyyy Conversion

al
nnnnn F

E & E Eng. Dept.

䞉 T rac�on motors
䞉 G enerators
䞉 M ag ne�Đ b earing s

送電電力

t

送電線

雷

Renewable PowerRenewable
Generation

owe Po
nnnnn Ｆ

E & E Eng. Dept.
䞉 W ind pow er g enera�on
䞉Sol ar pow er g enera�on
䞉Pow er s ys tem control
䞉 G rid integ ra�on of d is trib uted

energ y res ources

L ig h t ening

T r ans m is s ion l ine

El ect r ic pow er

Smart Power Grid Group "EWBODFE VTBHF PG SFOFXBCMF FOFSHZ

Faculty
Smart Power Grid Group　
Electric Power Conversion Field

HJEFBLJ 'VKJUB
 1SPGFTTPS
Power electronics, Electric machinery, Photovoltaic inverters, 
Micro hydropower generation

MBLPUP HBHJXBSB
 "TTPDJBUF 1SPGFTTPS
Application of power electronics to next-generation electric 
power systems, battery energy storage systems, electric vehi-
cles and renewable energies.

,FOJDIJSP SBOP
 5FOVSF�USBDL "TTJTUBOU 1SPGFTTPS
Power electronics in electric power systems: High voltage 
DC transmission for offshore wind farms, transient analysis of 
power systems, power qualities in distribution systems

Smart Power Grid Group　
Electro Mechanical Energy Conversion Field

"LJSB CIJCB
 1SPGFTTPS
Power Mechatronics and Inteligent Drive: Bearingless motor drive 
with integrated motor and magnetic bearing functions. Switched 
reluctance motors for high efficiency and compactness for EV, 
hybride vehicles, and next generation automotives.

,ZPIFJ ,JZPUB
 "TTPDJBUF 1SPGFTTPS
Electric machinery/Mechatronics/Rare-earth Free Motors/
Reluctance motors/Motors for vehicles/Bearingless motors/ 
Magnetic bearing

:VTVLF 'VKJJ
 "TTJTUBOU 1SPGFTTPS
Electric machinery/power electronics/control theory/  
magnetic suspension/ motor drive

SNBSU 1PXFS GSJE GSPVQ
Renewable Power Generation Field

,FOJDIJ ,BXBCF
 "TTPDJBUF 1SPGFTTPS
Power system engineering/Power engineering/Wind power/
Photovoltaic power/Energy storage/Power electronics-based 
devices/Mathematical Programming

Smart Power Grid Group　
Electric Power Control Field

+VO�JDIJ *NVSB
 1SPGFTTPS
Control theory of harmonized power systems accepting mas-
sive renewable energy of photovoltaic/wind power, Design 
theory of global power systems with power markets

5BLBZVLJ *TIJzBLJ
 "TTPDJBUF 1SPGFTTPS
Distributed power systems stabilization based on retrofit con-
trol and electricity market design under high penetration of 
storage and renewable energy resources

HBNQFJ SBTBIBSB
 "TTJTUBOU 1SPGFTTPS
Hierarchical glocal power system control theory/Mathematical 
analysis of cybersecurity and privacy in smart grids/Design of 
demand response via game theory

Smart Power Grid Group　
Electric Energy Storage Field

SIVJDIJSP HJSBJ
 1SPGFTTPS
X-ray, MR In-situ measurements and  numerical simulations of 
fuel cell, lithium battery, lithium air battery, etc.

5BLBTIJ SBTBCF
 "TTPDJBUF 1SPGFTTPS
In-situ X-ray imaging/reaction and transport simulation of fuel 
cell, Liion batteries and electrolysis, Development of high per-
formance electrode by contolling dispersion structure of slurry 

MBOBCV ,PEBNB
 "TTPDJBUF 1SPGFTTPS
Operando X-ray CT Internal Structure Measurement of Fuel Cell 
and All Solid-state lithium-ion Battery. Study of High Efficiency 
Energy Conversion with Multi-physics (Electrochemistry-Thermo-
dynamics-Two phase flow) Large Scale Numerical Simulation.
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Interdisciplinary Research Groups

#Z eWolWing TenTing
 actVatorT
 and algoritINT
 Xe aiN to create neYt�generation roCotT tIat TVrQaTT liWing
organiTNT
 and CreaL tIroVgI iTTVeT tIat Xere VnTolWed CZ conWentional tecInologZ�

Super Bio Robotics Group CSFBUJPO PG OFYU�HFOFSBUJPO SPCPU UFDIOPMPHZ

Faculty
SVQFS #JP 3PCPUJDT GSPVQ
Algorithm and Control Field

%BJTVLF ,VSBCBZBTIJ
 1SPGFTTPS
Analysis of Adaptive Behavior by using Bio-machine Hybrid 
Systems, Integration of Distributed Autonomous Robotic Sys-
tems, Motion and Path Planning for Robotic Systems

HJEFZVLJ 5TVLBHPTIJ
 1SPGFTTPS
Study on fluid powered actuators referring to the muscular 
structure and the working principle of creatures, and their ap-
plication to medical robot and rescue.

Super Bio Robotics Group　
Soft Robotics Field

,PJDIJ SVzVNPSJ
 1SPGFTTPS
Development of new actuators and their application to biomi-
metic robots, soft robots, body support wears, tough robots 
and micro robots.

GFO &OEP
 1SPGFTTPS
Design and development of practical robot and mechanical 
system. Study on mobile robot, decommissioning robot, super 
redundant manipulator, tendon-driven robot, welfare robot.

Super Bio Robotics Group　
Cyber Physical Sensing Field

MBTBZVLJ 5BOBLB
 1SPGFTTPS
Image Analysis, Multispectral Imaging, Multi-Modal Image Fu-
sion, Image Processing Based on Generative Model, Optimiza-
tion and Machine Learning.

,BzVIJSP /BLBEBJ
 1SPGFTTPS
Key research topics are robot audition and computational 
scene analysis, and wide areas are covered such as robotics, 
signal and speech processing, AI, and machine learning.

,PUBSP HPTIJCB
 "TTJTUBOU 1SPGFTTPS 
Surrounding environment recognition by sound / Compu-
tational auditory scene analysis / Acoustic measurement / 
Acoustic signal processing / Robot audition / Drone audition / 
Rescue robot / Ultrasonics.

Super B io C ontrol
Super B io Sens ing
Super b io M ech anis m

Mech. Eng. Dept.System & Control Eng. Dept.

R ob o�c ex periment pl aƞorm
R ob ot Z oo / Sk y / A q ua S oŌ R ob o�csS o

Saf ety
F l ex ib il ity
A d aptab il ity

S uper B io C ont r ol

“ L is t ening ” D r one

H ear t B eat
B r eat h ing

El der l y W at ch ing

S uper B io M ech anis m

F inding vic� m s
needing r es cue

S el f- pr opel l ed cat h et er

Super b io rob ot capab l e of  
mov ing ins id e th e b od y Super B io Sens ing

M ul � A g ent R ob o�cs
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Department of Mechanical Engineering
&EVDBUJPO BOE SFTFBSDI BU UIF %FQBSUNFOU PG MFDIBOJDBM &OHJOFFSJOH JT EFTJHOFE 
UP EJTDPWFS OFX QIFOPNFOB
 QSJODJQMFT
 BOE NFUIPET BOE UP DSFBUF OFX NBDIJOFSZ 
DBQBCMF PG BDIJFWJOH B CBMBODF CFUXFFO IVNBOJUZ BOE UIF FOWJSPONFOU� 
4tVdentT at tIe %eQartNent oG .ecIanical Engineering acRVire 
adWanced
 TQeciali[ed LnoXledge in tIe Gield oG NecIanical 
engineering and NVcI Nore� #Z teacIing TtVdentT IoX to identiGZ 
and TolWe QroCleNT
 and CZ inTtilling in tIeN tIe aCilitieT tIeZ 
need to coNNVnicate XitI QeoQle aroVnd tIe Xorld
 oVr aiN 
iT to cVltiWate indiWidValT XIo Xill Ce actiWe in indVTtrZ and 
acadeNia
 and contriCVte to Naintaining and iNQroWing +aQanʟT 
coNQetitiWeneTT on tIe gloCal Ttage into tIe GVtVre� *n tIe 
eYcellent edVcation and reTearcI enWironNent
 diTcoWer ZoVr oXn 
Qotential alongTide GacVltZ XIo XorL on tIe Grontier oG NecIanical 
engineering�

HJSPUTVHV
*OPVF
%FQBSUNFOU CIBJS

3FTFBSDI
The Department of Mechanical Engineering is actively 

working toward expanding the fundamental areas of study 
and research in the field of mechanical engineering. The 
department is building an educational/research framework 
that thoroughly displays the strengths of mechanical 
engineering as an integrated technological field, thereby 
contributing to the advancement of research into advanced 
energy applications, advanced functional materials, digital 
manufacturing, and other such areas. In addition, we are 
producing outstanding results in the fields of robotics and 
advanced manufacturing technologies, both of which share 
strong ties with industry, and are putting forth great effort in 
frontier fields such as aerospace and medical engineering. 
Moreover, we promote safe, secure technological 
development from a mechanical engineering viewpoint, as 
we conduct research and development aimed at achieving 
human-centric design. In terms of collaboration with society, 
our department provides opportunities to meet faculty 
members conducting various types of research with support 
by the Industry-University Cooperation Office in the School 
of Engineering, and then contributes to the creation of useful 
mechanical engineering for society. 

Advanced Solution Group
.aLe tIe NoTt oG engineering LnoXledge
4iNVlation Engineering 'ield
 "dWanced .aterialT � 
.anVGactVring 'ield
 *ntelligent 4enTing 'ield
 
"dWanced %eTigning 'ield

Human Centric Design Group
%eTign coNGortT and deligItT
3oCoticT 'ield
 )VNan�NacIine *nterGace 'ield
 
20- %eTign 'ield
 .edical Engineering 'ield

&EVDBUJPO
The Department of Mechanical Engineering offers courses 

such as Engineering Mechanics, Mechanics of Materials, 
Thermodynamics, Fundamentals of Fluid Mechanics, 
Mechanical vibrations, and Machine Elements and Machine 
Drawing. Through courses like these, student learn how to 
analyze the behavior of mechanical systems, and gain the 
knowledge they need to integrate that understanding into the 
creation of new mechanisms.  In addition to these disciplines, 
which serve as the core of mechanical engineering, students 
set their sights on a broad array of research fields, including 
control, robotics and mechatronics; precision engineering; 
mechanical design; processing, production and materials; 
biomedical and welfare engineering; design engineering; 
space engineering and more. Students learn not only how 
to analyze various phenomena theoretically; they also learn 
how to apply that knowledge to solve issues that arise 
in engineering. Our aim is to cultivate individuals capable 
of devising innovative mechanical systems that will help 
humanity achieve balance with its environment. 

In addition to the undergraduate program, the department 
offers graduate programs in Mechanical Engineering, Energy 
Science and Informatics, Engineering Sciences and Design, 
Human Centered Science and Biomedical Engineering, and 
Nuclear Engineering. 

3FTFBSDI GSPVQT BOE 'JFMET PG 3FTFBSDI

Aerospace Systems Group
EYQlore tIe GrontierT oG TLZ and TQace
4Qace Engineering 'ield
 "eronaVtical Engineering 'ield

Nanosystems Group
EWolWe nanotecInologieT CroadlZ
.VltiTcience 'ield
 6ltraIigI 1reciTion 1roceTTing 
'ield
 #ioNedical 'VTion 'ield

Carbon Neutral Group
$oNCine XiTdoNT Gor energZ and enWiron�
Nent
EnergZ 'ield
 EnWironNental 5IerNoqVid 'ield
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Faculty

Nanosystems Group
Multiscience Field

5PNPIJSP /PzBLJ
 1SPGFTTPS
Plasma engineering, Electron-driven catalysis, Carbon dioxide 
utilization technology, Hydrogen energy/Low-carbon technolo-
gy, Process simulation, etc.

,BzVZPTIJ 'VTIJOPCV
 1SPGFTTPS
Thermal/energy phenomena, from fundamental to applica-
tions. Laser processing, Electronic packaging, Digital Printing, 
Energy Equipment. Strong ties with industries.

:PJDIJ MVSBLBNJ
 1SPGFTTPS 	;C

Developments of next-generation CO2 separation materials 
and all solid-state battery materials/Liquid thermoelectric 
power generation/Energy and environmental technologies.

MBTBNJ ,BEPOBHB
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Fundamental research and simulation of evaporation/penetra-
tion/drying/dot-formation for inkjet printing.

,PJDIJ ,BUP
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS	-FDUVSFS

Fundamental research and simulation of evaporation/penetra-
tion/drying/dot-formation for inkjet printing.

%BF�:FPOH ,JN
 "TTJTUBOU 1SPGFTTPS

Electrification / Low-carbon technology / Plasma catalysis / 
Synthesis of carbon materials / Secondary batteries, etc.

#ZVOHHJ ,JN
 "TTJTUBOU 1SPGFTTPS

Laser microfabrication, Ultrafast spectroscopy, Nanoscale im-
aging technology / Integrated photonics and phononics.

Nanosystems Group
Ultrahigh Precision Processing Field

"UVTIJ HJSBUB
 1SPGFTTPS
Ultraprecision polishing, coating, laser processing, tribology 
and material characterization with micro/nano materials for 
surface function design.

MBTBIJLP :PTIJOP
 1SPGFTTPS
Nano/micro Manufacturing, Metalforming, Machining 
Development of functional materials /surfaces.

:VLP "POP
 "TTPDJBUF 1SPGFTTPS
Laser modification of mechanical and chemical property, Digi-
tal manufacturing with shape and function design, Fabrication 
and application of functional film.

%BJKJSP 5PLVOBHB
 "TTJTUBOU 1SPGFTTPS
Control method and application development of internal modifica-
tion of transparent materials induced by laser/Ultrashort-pulsed 
laser/Fiber fuse/shape processing of hard and brittle materials

Nanosystems Group
Biomedical Fusion Field

SBUPTIJ *J
 1SPGFTTPS
Study on biophysical phenomena using computational science 
technologies/Digital twin modeling for cerebral circulation by 
large-scale physics simulations/Development of mathematical and 
computational models applied for hierarchical living body systems

+PPO�XBO ,JN
 1SPGFTTPS 	'*3S5

Micro hydraulic pressure sources integrating MEMS technolo-
gy with Electro-conjugate fluid (ECF) and its application sys-
tems.

5BLFTIJ HBUTVzBXB
 1SPGFTTPS 	'*3S5

MEMS/NENS application and development to bio-assay and 
diagnosis devices by interdisciplinary technology including me-
chanical and bio engineering.

,BUTVLP 'VSVLBXB
 1SPGFTTPS
Tissue Engineering/Artificial Organs/Cellular Biomechanics/
Mechanical stress/Organ Simulator/Mechanosensor

:BTVLP :BOBHJEB
 1SPGFTTPS 	'*3S5

Development of MEMS/NENS and bioMEMS devices applied 
for bioscience, medical engineering and environmental analy-
sis.

,BzVIJSP :PTIJEB
 1SPGFTTPS 	'*3S5

Development of innovative mechano-devices/systems such 
as new actuator systems for advanced soft microrobots that 
perform power-needed tasks in micro space.

5BEBTIJ *TIJEB
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Biomicrofluidic devices for drug discovery and medical appli-
cations by the combination of nano/micro technologies and 
cellular characteristics.

5BLBTJ /JTJTBLP
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Innovative nano- and microfluidics for Lab-on-a-Chip applica-
tions and functional materials production, and their industrial-
ization.

5BLBUPLJ :BNBNPUP
 "TTPDJBUF 1SPGFTTPS
Micro/nanodevices fabricated by microfabrication, mainly for 
life science applications. Micro/nano engineering, Lab-on-a-
chip, biomimetics, etc.

:VTVLF ,BOOP
 "TTJTUBOU 1SPGFTTPS 	'*3S5


Research on micro/nano devices for biochemical analysis and 
advanced materials production.

5FUTVZB :BNBEB
 "TTJTUBOU 1SPGFTTPS 	'*3S5


MEMS biosensor/Artificial cell membrane/Electromicrobiolo-
gy/Photocatalyst/Nanoparticles.

Human Centric Design Group　
Robotics Field

GFO &OEP
 1SPGFTTPS
Design and development of practical robot and mechanical 
system. Study on mobile robot, decommissioning robot, super 
redundant manipulator, tendon-driven robot, welfare robot.

,PJDIJ SVzVNPSJ
 1SPGFTTPS
Development of new actuators and their application to biomi-
metic robots, soft robots, body support wears, tough robots 
and micro robots.

:VLJP 5BLFEB
 1SPGFTTPS
Mechanical systems design, kinematics, mechanisms, machine 
elements, robotics, industrial robot, assistive device.

SIJOHP MBFEB
 1SPGFTTPS
Soft Material, Soft Robotics, Chemomechanical system

:VLJP 5TVUTVJ
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Innovative motors & actuators for robot/Mechatronics

:VTVLF SVHBIBSB
 "TTPDJBUF 1SPGFTTPS
Mechanism, design and control of robots and mechanical 
systems. Biped walking vehicle, stair-climbing wheelchair, 
Aero-Train, human-powered robotics, cable-driven parallel ro-
bots, mechanism of mobile robots.

;$: Laboratory for Zero-Carbon Energy　　.4-: Laboratory for Materials and Structures
'*345: Laboratory for Future Interdisciplinary Research of Science and Technology　
(4*$: Global Scientific Information and Computing Center
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HJSPUP 5BOBLB
 "TTPDJBUF 1SPGFTTPS
Biomechanics and fluid dynamics of swimming/flying animals. 
Bioinspired swimming/flying robots.

MJUTVSV &OEP
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Human Collaborative Robot, Lightweight Actuator, Mecha- 
tronics.

MJOH +JBOH
 "TTJTUBOU 1SPGFTTPS

Assistive device, Robotics, Machine element design, Biomedi-
cal engineering, Optimal design

HJSPZVLJ /BCBF
 "TTJTUBOU 1SPGFTTPS
Study on component technologies with a focus on new actu-
ators, and their application to micro robots and mechatronics 
devices.

Human Centric Design Group 
Human-machine Interface Field

5PISV :BHJ
 1SPGFTTPS

Our goal is to understand the neural mechanisms, and to ex-
ploit its findings in biomedical engineering applications, e.g. 
neural interfaces.

SBUPTIJ MJVSB
 "TTPDJBUF 1SPGFTTPS
Human-Machine Interface/Brain-Machine Interface/VR AR/AI/
Surgical Robotics/Medical Robotics/Welfare Robotics.

5BLBLP :PTIJEB
 "TTPDJBUF 1SPGFTTPS 
Brain science, human perception and psychophysics, vi-
suo-haptic multimodal man-machine interface, attention/inat-
tention.

Human Centric Design Group　
QOL Design Field

MBTBGVNJ OLBEB
 1SPGFTTPS
Robot design and control from mathematical or physical point 
of view, and its application to human motion instruction.

SIJHFLJ SBJUP
 1SPGFTTPS
Robotics based on Micro-mechanics, adhesional device by 
bio-inspired structure, creativity in engineering design.

MPUPLJ SIJOP
 1SPGFTTPS
Our research focuses on Wellbeing Science and Assistive Technology 
for improving the quality of human life. To ensure the mobility and 
usability of human beings, we thoroughly analyze human-machine in-
teraction and design advanced human-machine interfaces.
:PTIJGVNJ /JTIJEB
 1SPGFTTPS
Methodology on observing daily behavior of persons who fac-
es the physical and cognitive changes, and designing a daily 
life system that enables to maintain quality of life based on 
data-driven ergonomics and statistical mathematics.
HJSPTIJ :PTIJUBLF
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Research on methodologies that contribute to safe driving and 
traffic safety assistance based on analysis of human behavior data 
in real and simulator environments to understand and model nat-
uralistic behaviors and processes leading to human errors.

"UTVTIJ 5BLBUB
 "TTJTUBOU 1SPGFTTPS
Design methodology and mechanical verification of cus-
tom-made mechanisms that assist human action.

:VLJ HBTIJNPUP
 "TTJTUBOU 1SPGFTTPS
Research on elemental technologies, mainly new sensors, that 
will solve social problems related to medical and health care, 
and R&D of new monitoring device systems that integrate the 
above technologies with the IoT

Human Centric Design Group　
Medical Engineering Field

5BEBIJLP SIJOTIJ
 1SPGFTTPS 	'*3S5

Medical mechatronics and micro/nano mechatronics based 
on magnetic force control.

5PTIJP 5BLBZBNB
 "TTPDJBUF 1SPGFTTPS
Robot hands mechanism, Soft material based mobile devices 
and actuators, Mechatronics for medical devices, Microdevic-
es for cell culture.

,PUBSP 5BEBOP
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Research and development of surgical robots for laparoscopic 
surgery, vitreous surgery and plastic surgery, human-machine 
interfaces and pneumatic systems.

8BUBSV HJKJLBUB
 "TTPDJBUF 1SPGFTTPS
Study on medical device and mechanical system based on 
mechatronics and biomedical engineering, development of 
implantable power generator, artificial heart, wireless power 
transfer, control of muscle contraction.

/BPIJSP SVHJUB
 "TTJTUBOU 1SPGFTTPS 	'*3S5


Bubble dynamics/Medical ultrasound/Control of acoustic cav-
itation bubbles/Vibration measurement of ultrasound contrast 
agents (microbubbles)/Transdermal drug delivery

Carbon Neutral Group　
Energy Field

:PTIJIJSP OLVOP
 1SPGFTTPS
Applications of magnetohydrodynamic technology, espe-
cially a high efficient MHD electrical power generation with 
non-equilibrium plasma flow.

MBNPSV 5BOBIBTIJ
 1SPGFTTPS
Physics and modeling of turbulence, turbulent heat/mass 
transfer and turbulent combustion in gas turbine combustors 
and internal combustion engines.

SIVJDIJSP HJSBJ
 1SPGFTTPS
X-ray, MR In-situ measurements and  numerical simulations of 
fuel cell, lithium battery, lithium air battery, etc.

MBOBCV ,PEBNB
 "TTPDJBUF 1SPGFTTPS
Analysis of all solid-state batteries using X-rays, Research on 
high-efficiency energy conversion using multiphysics simula-
tion, Advanced analysis using machine learning

5BLBTIJ SBTBCF
 "TTPDJBUF 1SPGFTTPS
In-situ X-ray imaging/reaction and transport simulation of fuel 
cell, Li-ion batteries and electrolysis, Development of high perfor-
mance electrode by controlling dispersion structure of slurry.

MBTBZBTV SIJNVSB
 7JTJUJOH "TTPDJBUF 1SPGFTTPS
Investigation of turbulent flow and combustion in gas turbine 
and internal combustion engines using laser diagnostics and 
simulations. Development of combustion control methods.

5TVUPNV HPzVNJ
 "TTJTUBOU 1SPGFTTPS
Study on active control methods of supercooling and mea-
surements of thermal properties for cold reserving materials, 
heat storage materials and foods.

Carbon Neutral Group　
Environmental Thermofluid Field

5FUTVKJ OLBNVSB
 1SPGFTTPS
Research on refrigeration and cooling technologies, such as 
the development of cooling systems for superconducting 
magnets and superconducting devices, and the development 
of room-temperature magnetic refrigerators. 
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5BLVTIJ SBJUP
 1SPGFTTPS 	'*3S5

Development of thermal design technology for electrification 
of construction machinery, analysis of transport phenomena 
including interface, development of heat transfer control tech-
nology using nanomaterials

5FUTVZB SVFLBOF
 1SPGFTTPS
Study on multiphase flows in porous media in geological stor-
age of carbon dioxide and enhanced oil recovery based on 
X-ray microtomography and digital rock physics.

SBZBLB SVzVLJ
 "TTPDJBUF 1SPGFTTPS

Fundamental research on fire phenomena through thermal 
engineering, evaluation of environmental effects of fires, devel-
opment of environmentally-friendly strategies to prevent fires
5VZPTIJ /BHBTBXB
 "TTPDJBUF 1SPGFTTPS
Thermal engineering/Energy conversion and environmental 
load reduction technologies/Solid oxide fuel cell/Combustion 
synthesis of functional nanomaterials/Advanced internal com-
bustion engine/Exhaust after-treatment system

+VO HBTFHBXB
 "TTPDJBUF 1SPGFTTPS 	;C

Fundamental researches on generation of high-brightness 
quantum beams composed of ions, clusters, neutrons, or EUV 
light, and their applications in the field of fusion energy.

5BUTVZB ,BXBHVDIJ
 "TTJTUBOU 1SPGFTTPS
Experimental and numerical investigation of multiphase and 
transport phenomena and their interaction by means of the 
optical techniques.

:VKJ SVzVLJ
 "TTJTUBOU 1SPGFTTPS
Research and development of heat transfer devices based 
on the heat pipe technology for the thermal control of space 
equipment and so on.

SIJOUBSP MBUTVTIJUB
 "TTJTUBOU 1SPGFTTPS
Development of practical numerical models to achieve 
high-resolution multi-phase flow simulation, and  elucidation of 
fluid phenomena by numerical simulation that combines sur-
face science such as surfactant effect and viscoelastic effect.

Aerospace Systems Group
Space Engineering Field

HJSBLV SBLBNPUP
 1SPGFTTPS
Through investigating dynamic structural analysis methods for 
lightweight and flexible structures, we aim at generating inno-
vative space structure systems.

5BLBOPSJ *XBUB
 7JTJUJOH 1SPGFTTPS
Guidance, navigation, control & dynamics of aerospace sys-
tems (e.g. spacecraft attitude & orbit control systems, esti-
mation systems, components), spacecraft design, and project 
management/systems engineering.
SBUPSV OzBXB
 7JTJUJOH 1SPGFTTPS
Satellite system (communications satellite / earth observation 
satellite), design, analysis and verification of large deployable re-
flector, nonlinear finite element method, flexible multibody struc-
tural analysis, synthetic aperture radar, flight software, FPGA.

HJSPLJ /BLBOJTIJ
 "TTPDJBUF 1SPGFTTPS
Research on mechanism, dynamics, and control for advanced 
space systems including space robotics, orbital service, astro-
naut support, and micro/nano satellites.

:BTVUBLB SBUPV
 7JTJUJOH "TTPDJBUF 1SPGFTTPS
Development, design, testing and verification of spacecraft 
structures and mechanisms, deployable space structures, and 
structural and mechanical technologies such as landing and 
drilling to realize exploration

5PTIJIJSP CIVKP
 5FOVSF�USBDL "TTJTUBOU 1SPGFTTPS
Astrodynamics, Trajectory design, Guidance, Navigation, and 
Control, Deep space mission design, Spacecraft system, Solar 
sail, Dynamics simulation.

Aerospace Systems Group
Aeronautical Engineering Field

"LJSB 5PEPSPLJ
 1SPGFTTPS
Mechanics of materials and mechanics of composite materials; 
new fabrication process of composites and novel products of 
3D printed composites.

Advanced Solution Group　
Simulation Engineering Field

5BLBZVLJ "PLJ
 1SPGFTTPS 	GS*C

Challenge to exa-scale simulation of gas-liquid and sol-
id-gas-liquid multiphase flows by means of GPU-accelerated 
supercomputers.

3ZP OOJTIJ
 1SPGFTTPS 	GS*C

Integrated technologies of simulation and processing for uti-
lizing the environmental Big Data/Numerical simulations of 
environmental multi-phase turbulence.

'FOH 9JBP
 1SPGFTTPS
Computational fluid dynamics, high-fidelity numerical methods 
for various complex flows, development of practical numerical 
models for real-case applications.

:PTIJSP SVzVLJ
 "TTJTUBOU 1SPGFTTPS
Artificial intelligence, deep learning, medical imaging, structur-
al optimization, and composite material.

:F 8BOH
 "TTJTUBOU 1SPGFTTPS
Direct numerical simulation of turbulent combustion; Research 
on the near-wall flow, flame dynamics and flame-wall interac-
tion. 

Advanced Solution Group　
Advanced Materials & Manufacturing Field

8BLBLP "SBLJ
 1SPGFTTPS
Mechanics of materials, Fracture mechanics, Solid state ionics, 
Mechanics and ionics of ion-conducting oxides

/BPUP OIUBLF
 1SPGFTTPS 	'*3S5

Main field of interest is materials processing and technology, 
including plastic forming, fabrication of hard carbon films and 
their application to industrial uses.

CIJBLJ SBUP
 1SPGFTTPS 	'*3S5

Research on the mechanical aspects of carbon fiber rein-
forced composite material (CFRP) and adhesively bonded 
joints between CFRP and dissimilar materials frequently used 
for transportation such as automobiles and aircraft.

HBZBUP :PTIJPLB
 7JTJUJOH 1SPGFTTPS 	'*3S5

Research on Nano-machining and Nano-measurement tech-
nologies based on originally developed precision mechanical 
elements and controllers.

HJSPLJ "LBTBLB
 "TTPDJBUF 1SPGFTTPS
Main research field is carbon and related materials. Related 
keywords are thin film engineering, material science and engi-
neering, materials analysis, inorganic carbon materials.

MBTBUPTIJ ,POEP
 "TTPDJBUF QSPGFTTPS 	;C

Fusion reactor engineering, Fast reactor engineering, Seawa-
ter desalination, Seawater resource, Resource recycling, Low 
melting point metal, Liquid metal coolant, Material compatibil-
ity, Additive manufacturing

MPUPLJ SBLBHVDIJ
 "TTPDJBUF 1SPGFTTPS
Research in mechanics of materials, especially focusing on 
deformation and fracture of high temperature materials for jet 
engine application.
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:V SFLJHVDIJ
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Design, strength evaluation and strength improvement of 
adhesively bonded joints, especially reversible adhesives mim-
icking gecko.

5PNPIJTB 5BOBLB
 "TTPDJBUF 1SPGFTTPS
Development of new production technologies by using 
high-frequency vibration and laser energy. Development of 
practical devices with additive manufacturing technology.

:VLJ HJSBUB
  "TTPDJBUF 1SPGFTTPS
Synthesis and evaluation of amorphous carbon film by plasma 
process / Elucidation of coating mechanism by numerical sim-
ulation and control its properties

5BLBIJTB :BNBzBLJ
 "TTPDJBUF 1SPGFTTPS
Joining by various heating source, dissimilar materials like car-
bon based materials and heat resistant metals are joined us-
ing advanced material filler based on the change of interfacial 
energy in joining process.

+JBOH ;IV
 "TTJTUBOU 1SPGFTTPS
Development of new technology for freeform surface machin-
ing and measurement, digital manufacturing and intelligent 
manufacturing.

Advanced Solution Group　
Intelligent Sensing Field

HJSPUTVHV *OPVF
 1SPGFTTPS
Research topics in the field of mechanics of materials: non-de-
structive testing (infra-red thermography, ultrasonic), impact 
problem, and inverse analysis.

:PTIJIJSP MJzVUBOJ
 1SPGFTTPS
Non-destructive testing, structural health monitoring/evalua-
tion/control for aerospace vehicles, chemical/power plants, 
automobiles and large construction machines. Application of 
AI to the above issues.

:V ,VSPLBXB
 "TTJTUBOU 1SPGFTTPS
Non-destructive evaluation and flaw size measurement by 
ultrasonic testing. Flaw evaluation, stress analysis, and fatigue 
limit evaluation by infrared thermography.

,PUBSP HPTIJCB
 "TTJTUBOU 1SPGFTTPS 
Surrounding environment recognition by sound / Compu-
tational auditory scene analysis / Acoustic measurement / 
Acoustic signal processing / Robot audition / Drone audition / 
Rescue robot / Ultrasonics.

Advanced Solution Group　
Advanced Designing Field

,BzVBLJ *OBCB
 1SPGFTTPS
Research and design of various scale machines and structures 
from viewpoints of mechanics and material sciences; e.g., 
composites, automobiles, and power plants.

/PCVZVLJ *XBUTVLJ
 1SPGFTTPS
Kinematics and dynamics of robotic mechanisms, functional 
material actuator, estimation of machinery noise and structur-
al optimization to reduce noise.

HJSPLJ 5BLBIBSB
 1SPGFTTPS
Focusing on the mechanism of vibration, we conduct research 
on the nonlinear vibration of fluid-related vibration, dynamics 
of uncertain systems, etc. We aim at improving the function, 
reliability and safety of mechanical structures.

HJSPTIJ :BNBVSB
 1SPGFTTPS
Research on dynamics, control and tribology of machinery for 
construction machinery, earthmoving machinery, vehicles, rov-
er, mechatronics equipment, etc.

5TVOF ,PCBZBTIJ
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Analysis and design of contact and deformation condition of 
mechanical elements such as gears, screws and so on, devel-
opment of drive-train system of automotive vehicles.

SBUPTIJ MPNPzPOP
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS 	'*3S5

Research on tribology of machine elements such as rolling 
bearings and seals: lubrication mechanisms, contact problems 
with rough surfaces, and development of various visualization 
techniques 

HJSPTIJHF ,JLVSB
 "TTPDJBUF 1SPGFTTPS 	;C

For safety improvement and advancement of nuclear reactors, 
we are researching thermal hydraulics, fluid measurement, nu-
clear safety, robot remote measurement.

HJEFIBSV 5BLBIBTIJ
 "TTPDJBUF 1SPGFTTPS
Smart agriculture and forestry engineering, remote sensing, 
environmental recovery, utilization of unused resources, zero 
carbon energy

:VUBLB /BLBOP
 "TTPDJBUF 1SPGFTTPS
We are studying the generation mechanisms of self-excite 
vibrations and their suppression (e.g. friction vibration, chatter, 
and so on).

SIJOKJ 5BOBLB
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS 	'*3S5

Tribological technologies for hydraulic equipment of construc-
tion machinery, such as visualization of lubrication condition of 
real machine, lubrication analysis, evaluation of sliding charac-
teristics of sliding materials and lubricants.

%BJTVLF MBUTVVSB
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Analysis and design of mechanical elements, robotics, mecha-
tronics, visual measurement and servoing, noncontact manipu-
lation and welfare device development.
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Department of Systems and Control Engineering
6OJGZ UIF SFBM XPSME 	QIZTJDBM
 BOE JOGPSNBUJPO 	DZCFS
 BT POF TZTUFN UP DSFBUF OFX 
WBMVFT GPS GVUVSF TPDJFUZ� 

0Vr Nodern liGe iT TVQQorted CZ a IVge nVNCer oG coNQleY artipcial 
TZTteNT� 5o deTign WalVaCle TZTteNT� Xe need to VnderTtand 
tIeir dZnaNical QroQertieT To tIat tIeZ Xill TaGelZ XorL and TVrelZ 
TatiTGZ oVr reRVireNentT� 5Ie %eQartNent oG 4ZTteNT and $ontrol 
Engineering QroWideT coVrTeT tIat oGGer inTigItT into a WarietZ oG 
TZTteNT
 XIicI enaCle VT to Qredict and control tIeir dZnaNicT� 
0Vr intereTtT inclVdeT not onlZ artiGidal TZTteNT� e�g�� roCotT� 
carT� QlaneT� Nedical TZTteNT� and intelligent TZTteNT� CVt eWen 
liGe
T ocietZ� and natVre� 5Ie %eQartrl
ent oG 4ZTteNT and $ontrol 
Engineering QreQareT TtVdentT to CecoNe creatiWe and innoWatiWe 
indiWidValT XIo can NaLe Cenepcial contriCVtionT to oVr TocietZ�

MPUPNV
/BLBTIJNB
%FQBSUNFOU CIBJS

3FTFBSDI
System control, used to measure, analyze, and control 

various phenomena, is essential in many fields in modern 
society including those in industry. A wide variety of 
technologies and techniques are required to design. 
Mathematical models take important roles in clarifying 
system structures so that we know dynamical properties 
of them. Control theory provides systematic design of 
control and measurement functions. We also need to 
find appropriate measurement methods, communication 
protocols, information processing, actuators, sensors, micro-
controllers, and ways of integration. We have formed 
research groups and are conducting high level researches 
so that we achieve the ability to innovate novel systems to 
bring values into our society.

The department's primary fields of research are as 
follows: systems control theory, network control, precision 
mechanical instrumentation, sensing theory, computer vision, 
image processing, wave application instrumentation, chaotic 
vibrations, stochastic dynamics, nonlinear dynamics, inverse 
analysis, smart power grids, biomechanics, biorobotics, 
combustion engines, combustion control, exhaust treatment, 
autonomous systems, signal processing, artificial intelligence, 
intelligent robots, rescue robots, and radiation biology.

&EVDBUJPO
In the Department of Systems and Control Engineering, 

we foster the basic ability necessary to objectively analyze 
everything — concrete and abstract — in nature and society 
as a system and to create new systems of value based 
on this knowledge. Students gain scholastic abilities in 
measurement, control, design, and system science as well as 
in areas such as machines, electricity, and information. We 
cultivate in our students flexible, creative thinking they need 
to construct systems that offer new value through many 
unique educational initiatives that focus on the importance of 
projects and practical learning. Students can take classes in 
which they participate in robot contests, and classes through 
which they form teams to examine societal needs and to 
build systems that tackle those issues. Students proceed 
to research works in specific issues conducted at affiliated 
laboratories, and through their master's thesis research they 
will acquire the technological and organizational skills needed 
to develop new systems. They learn not only research 
protocols and methods but also ethical attitudes to be 
responsible engineers contributing to make a better future.

6ndergradVate QrograNT (radVate QrograNT
� 4cIool oG Engineering � 4ZTteNT and $ontrol 

Engineering
� %eQartNent oG 4ZTteNT and 

$ontrol Engineering 
� Engineering 4cienceT and 

%eTign

3FTFBSDI GSPVQT BOE 'JFMET PG 3FTFBSDI

Control Theory Group
3eTearcIing cVtting�edge TZTteNT tIeorZ tar�
geting WarioVT TZTteNT
 GroN neYt�generation
roCotT to TNart citieT
*ntelligent 3oCot 'ield
$ZCer 1IZTical 4ZTteNT 'ield
$oNQleY /etXorL 4ZTteNT 'ield

System Analysis Group
6Ting NatIeNatical aQQroacIeT to analZ[e 
TZTteNT CotI natVral and artiGicial
 and re�
TearcI NetIodT tIat alloX Gor deeQer RVan�
titatiWe and RValitatiWe VnderTtanding oG tIeir 
CeIaWior
/onlinear and 4tocIaTtic %ZnaNicT 'ield
$oNQVtational .ecIanicT 'ield
1oXer 4ZTteNT Gor 5ranTQortation 'ield

Advanced Measurement Group
3eTearcIing cVtting�edge NeaTVreNent tecI�
nologieT tIat alloX oCTerWation oG oCKectT
CotI WiTiCle and inWiTiCle
 to gain an Vnder�
Ttanding oG WarioVT QIenoNena GoVnd in oVr
Xorld
.ecIanical %eTign and 'Vnctional EWalVation 'ield
$oNQVter 7iTion and *Nage 1roceTTing 'ield
"QQlied .eaTVreNent 6Ting "coVTtic and 3adio
8aWeT 'ield

System Integration Group
3eali[ing GVtVre roCot TZTteNT CaTed on Wari�
oVT aQQroacIeT
 TVcI aT TQortT engineering

TQeecI recognition
 NacIine learning and
CioNiNeticT
 in order to Cring IaQQineTT to
tIe QeoQle
#io�roCot 'ield
"*�roCoticT 'ield
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Faculty

Control Theory Group　
Intelligent Robot Field

MJUTVKJ SBNQFJ
 1SPGFTTPS
Nonlinear Control Theory and its Application, Control of 
Under-Actuated Mechanical Systems, Design and Control of 
Multi-Rotor Systems.

MBTBLJ :BNBLJUB
 "TTPDJBUF 1SPGFTTPS
Theoretical studies on adaptive and learning control and state 
estimation and model predictive control for nonlinear systems, 
and their applications to robotic and industrial systems

3JLV 'VOBEB
 "TTJTUBOU 1SPGFTTPS
Cooperative Control and Strategic Sensing for Networked Ro-
botics, Path and Sensing Planning for Robots

Control Theory Group
Cyber Physical Systems Field

:PTIJIJSP MJZBLF
 1SPGFTTPS 	%FQU� CPNQVUFS SDJFODF

From Communication Science to Interface Creation

5BLFTIJ HBUBOBLB
 1SPGFTTPS
Cyber-Physical-Social Systems, Cyber-Physical-Human Sys-
tems, Networked Robotics, and Smart Agriculture/Ocean

CPOUSPM 5IFPSZ GSPVQ
Complex Network Systems Field

+VO�JDIJ *NVSB
 1SPGFTTPS
Development of control theory of large-scale complex net-
work systems, and applications to smart grids, intelligent 
transportation systems, and biological systems

5PNPIJTB HBZBLBXB
 "TTPDJBUF 1SPGFTTPS
Control Theory, Nonlinear Dynamical Systems Theory, Digital 
Society Mechanism Design, Smart Cities, and Game Theory 

HJEFBLJ *TIJJ
 7JTJUJOH 1SPGFTTPS 
Large-scale networked control, Coordinated control of multi-
agent systems, Distributed algorithms for PageRank computa-
tion, Cyber security for power systems

HBNQFJ SBTBIBSB
 "TTJTUBOU 1SPGFTTPS
Cybersecurity and privacy in control systems/Mathematical anal-
ysis and system design via non-cooperative game theory/Control 
of large-scale complex systems/Application to smart grids

+POBUBO 1FOB 3BNJSFz
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Nonlinear dynamics / Nonlinear phenomena / Synchronization 
and control of complex systems

9VO SIFO
 7JTJUJOH "TTJTUBOU 1SPGFTTPS
Development of data-driven control theory for uncertain com-
plex systems based on probabilistic constrained optimization 
and statistical learning, and its application to biological net-
work systems and intelligent driving systems.

5BLBTIJ /BLBLVLJ
 7JTJUJOH 1SPGFTTPS
Model-based analysis and design of biomolecular reaction 
system / Molecular robotics / Molecular cybernetics

SIVO�JDIJ "zVNB
 7JTJUJOH 1SPGFTTPS
Control theory of network systems, Data-driven control, 
Swarm intelligence, Systems biology, and Sparse estimationv

,FOKJ ,BTIJNB
 7JTJUJOH "TTPDJBUF 1SPGFTTPS
Control theory for large scale systems and stochastic systems 
/Statistical learning

MBTBLJ *OPVF
 7JTJUJOH "TTPDJBUF 1SPGFTTPS
Human-in-the-loop control systems, Energy management sys-
tems, Traffic management systems

Advanced Measurement Group
Mechanical Design and Functional Evaluation Field

"UTVTIJ HJSBUB
 1SPGFTTPS 	%FQU� MFDIBOJDBM &OHJOFFSJOH

Ultraprecision polishing, coating, laser processing, tribology 
and material characterization with micro/nano materials for 
surface function design

SFJJDIJSP HBSB
 "TTPDJBUF 1SPGFTTPS
Sensing method of surface texture and machining information, 
Processing and evaluation of measurement information, De-
sign applying quality and sensitivity engineering, Modeling of 
surface texture

Advanced Measurement Group
Computer Vision and Image Processing Field

MBTBUPTIJ OLVUPNJ
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Computer vision and image processing, covering both their theory 
and applications. Recent topics include 3D scene reconstruction, 
stereo vision, structure from motion, inverse rendering, multispec-
tral imaging, computational imaging, and super resolution.

MBTBZVLJ 5BOBLB
 1SPGFTTPS
Image Analysis, Multispectral Imaging, Multi-Modal Image Fu-
sion, Image Processing Based on Generative Model, Optimiza-
tion and Machine Learning.

3FJ ,BXBLBNJ
 "TTPDJBUF 1SPGFTTPS
Physics-based vision, anomaly detection, video-based recogni-
tion, multimodal recognition, AR/VR

:VTVLF MPOOP
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Computer Vision, Image Sensing, Image Processing, Compu-
tational Imaging, Color and Multispectral Imaging, 3D Scene 
Reconstruction, Biomedical Image Processing

System Analysis Group
Systems and Society Field

HJSPZB /BLBP
 1SPGFTTPS
Nonlinear dynamics, Stochastic processes, Rhythmic phenom-
ena, Self-organization phenomena

MJTBLP 5BLBZBTV
 1SPGFTTPS
 	%FQU� MBUIFNBUJDBM BOE CPNQVUJOH SDJFODF


Analysis and modeling of socio-economic phenomena, big-da-
ta analysis, nonlinear transport, group motion, complex net-
work, phase transition

5BLBZVLJ *TIJzBLJ
 "TTPDJBUF 1SPGFTTPS
Decentralized design of large-scale distributed control sys-
tems, Electricity market design under high penetration of stor-
age and renewable energy resources

5BLBIJSP 5TVDIJEB
 "TTJTUBOU 1SPGFTTPS
Investigation of random phenomena in various fields, Re-
sponse analysis of non-Gaussian randomly excited systems, 
Dynamics of fractional-order systems



15

*n
te

rd
iTc

iQ
lin

ar
Z 

3e
Te

ar
cI

 (
ro

VQ
T

.
ec

Ia
ni

ca
l E

ng
in

ee
rin

g
4Z

Tt
eN

T 
an

d 
$o

nt
ro

l 
En

gi
ne

er
in

g
El

ec
tri

ca
l a

nd
 E

le
ct

ro
ni

c 
En

gi
ne

er
in

g
*n

Go
rN

at
io

n 
an

d 
$o

N
N

Vn
ic

at
io

nT
 E

ng
in

ee
rin

g
*n

dV
Tt

ria
l E

ng
in

ee
rin

g 
an

d 
Ec

on
oN

ic
T

SZTUFN "OBMZTJT GSPVQ
Computational Mechanics Field

,FOKJ "NBZB
 1SPGFTTPS
Implementation of inverse analysis for industry, Electrical 
chemistry simulation such as Localized corrosion analysis, 
Electroplating analysis, Corrosion monitoring using data assim-
ilation, Aberration analysis
:VTVLF MJZBzBLJ
 "TTPDJBUF 1SPGFTTPS
Development of Detailed Digital Human Models, Injury Mech-
anism and Prevention, Quantitative Injury Risk Assessment of 
Products and Living Environment, Measurement of Human Mo-
tions and Forces in Real World Environment, Sports Engineering 

*TBP OOP
 1SPGFTTPS 	%FQU� CPNQVUFS SDJFODF

Development of evolutionary computation algorithms for var-
ious optimization problems and reinforcement learning algo-
rithms for various tasks

:VLJ OOJTIJ
 "TTJTUBOU 1SPGFTTPS
Large deformation analysis using state-of-the-art FEM, Peeling 
analysis of plastic film, Electrodeposition of automobile body, 
Localized corrosion in saltwater

System Analysis Group
Power Systems for Transportation Field

HJEFOPSJ ,PTBLB
 1SPGFTTPS
High Efficiency Mobility Systems, High Efficiency Clean Internal 
Combustion Engines, Investigation of Combustion via Laser 
Diagnostics, Combustion Control

SVTVNV SBUP
 "TTPDJBUF 1SPGFTTPS
Improvement of Environment Load in Transportation System, 
High Efficiency After-treatment System, Alternative Fuel En-
gines

5TVZPTIJ /BHBTBXB
 "TTPDJBUF 1SPGFTTPS 	%FQU� MFDIBOJDBM &OHJOFFSJOH

Thermal engineering/Energy conversion and environmental 
load reduction technologies/Solid oxide fuel cell/Combustion 
synthesis of functional nanomaterials/Advanced internal com-
bustion engine/Exhaust after-treatment system

System Integration Group
Bio-robot Field

%BJTVLF ,VSBCBZBTIJ
 1SPGFTTPS
Analysis of Adaptive Behavior by using Bio-machine Hybrid 
Systems, Integration of Distributed Autonomous Robotic Sys-
tems, Motion and Path Planning for Robotic Systems

MPUPNV /BLBTIJNB
 1SPGFTTPS
Modeling of human motion in sports, Optimization of human 
motion as well as design and development of optimal tools 
and equipment using simulation and humanoid robot

HJEFZVLJ 5TVLBHPTIJ
 1SPGFTTPS
Study on fluid powered actuator referring to the muscular 
structure and the working principle of creatures, and their ap-
plication to medical robot and rescue.

MBTBIJSP 5BLJOPVF
 1SPGFTTPS  	%FQU� CPNQVUFS SDJFODF

Construction and understanding of self-assembled artificial 
cell-like systems and molecular robots based on DNA nano-
technology and microfluidic technology

"LJTVF ,VSBNPUP
 "TTJTUBOU 1SPGFTTPS
Biomechanical analysis of worker posture/Anomaly detec-
tion in work movement/Optimal work environment design/
Biological measurement/Surrounding environment recognition 
technology for transportation systems 

HBZBUP %BO
 "TTJTUBOU 1SPGFTTPS
Construction of control systems using optimization and ma-
chine learning technologies, Control and applications of multi-
agent systems 

System Integration Group
AI-robotics Field

,BzVIJSP /BLBEBJ
 1SPGFTTPS
Key research topics are robot audition and computational 
scene analysis, and wide areas are covered such as robotics, 
signal and speech processing, AI, and machine learning.

MJOPSV /BLBZBNB
 1SPGFTTPS
	%FQU� *OGPSNBUJPO BOE CPNNVOJDBUJPOT &OHJOFFSJOH


Human visual perception is analyzed using behavioral metrics 
such as EEG, eye movement, pupil responses and other re-
sponses

MBTBZVLJ :BNBNVSB
 1SPGFTTPS 	%FQU� CPNQVUFS SDJFODF

Artificial Intelligence with personality and emotion, Evolvable 
Digital Artificial Life, Wet Artificial Life enhanced by Synthetic 
Biology, Molecular Robots
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Department of Electrical and Electronic Engineering
"DRVJTJUJPO PG OFX TDJFOUJpD LOPXMFEHF BOE QJPOFFSJOH OFX FMFDUSJDBM BOE FMFDUSPOJD 
FOHJOFFSJOH UFDIOPMPHJFT� CPOUSJCVUJPO UP TPDJFUZ CZ OVSUVSJOH IVNBO SFTPVSDFT XIP 
DBO BDIJFWF UIFTF PCKFDUJWFT�
7arioVT LnoXledge iT reRVired to adaQt to a diWerTe and IigIlZ 
deWeloQed Nodern TocietZ� *n tIe %eQartNent oG Electrical and 
Electronic Engineering
 Xe TtVdZ and deWeloQ a Croad range oG 
tecInologieT related to energZ
 electronicT
 and coNNVnication
 
XIicI are tIe core oG TocietZ� EacI oG tIe laCoratorieT in tIe 
EEE deQartNent iT leading tIe Xorld in eacI cVtting edge oG 
adWanced tecInologieT� 0Vr TtVdentT TtVdZing in tIe EEE de�
QartNent Xill Ce trained to acRVire tIe caQaCilitZ to contriCVte 
to TVcI TocietZ tIroVgI oVr reTearcI and edVcational actiWitieT�

+JSP 
HJSPLBXB
%FQBSUNFOU CIBJS

Circuit Group
4tVdZing tIe NoTt ToQIiTticated analog 
and digital circVit deTign tecInologieT nec�
eTTarZ Gor adWanced electronic deWiceT
*ntegrated $ircVit 'ield

Electronic Materials Group
%eWeloQing cVtting�edge deWiceT 
and NetIodT to control tIe QIZT�
ical QroQertieT oG neX GVnctional 
NaterialT
*nGorNaticT 'ield
EnergZ ElectronicT 'ield
4QintronicT 'ield
/ano� and #io�QIotonicT 'ield
0rganic electronicT 'ield
*ntegrated electronicT 'ield
#ioelectronicT 'ield

Electric Power and Energy Group
(aining a tIoroVgI VnderTtanding oG 
adWanced QoXer TZTteNT
 QoXer con�
WerTion
 electrical eRViQNent
 IigI Wolt�
age and enWironNental tecInologieT
Electric QoXer TZTteN 'ield
1oXer electronicT 'ield
1laTNa and enWironNent 'ield
Electric NacIinerZ 'ield

Photonics, Ultrasonics, and 
Communications Group
3eTearcIing tIe IardXare and ToGtXare needed to 
CVild tIe neYt generation oG coNNVnicationT netXorLT
1IotonicT 'ieldɹɹ*nGorNaticT 'ieldɹ
8ireleTT coNNVnicationT 'ieldɹɹ6ltraTonicT 'ield

Device Group
3eTearcIing tIe innoWatiWe deWiceT 
needed to create adWanced loX 
QoXer and Vltra�GaTt electronicT
(reen %eWice 'ield
$oNQoVnd 4eNicondVctor %eWice 'ield
5eraIert[ deWice 'ield
2VantVN 'Vnctional %eWice 'ield
*ntelligent %eWice 'ield

3FTFBSDI
The field of electrical and electronic engineering includes 

the study of hardware and software technologies that sustain 
electrical power, information processing and communications 
technology systems, and the physical properties, devices, 
and other elemental technologies that keep such systems 
working properly. The Department of Electrical and Electronic 
Engineering provides an education that serves as the core of 
the field of study, and conducts cutting-edge academic and 
practical research, the results of which are presented at top-
level conferences and in leading journals around the world. 
This allows us to contribute to both academia, and through 
collaborations with industry and government bodies, to the 
resolution of issues faced by our society.

Our primary fields of research are as follows: power 
electronics, electric power systems, power mechatronics, 
plasma engineering, light wave communications, photonic 
devices, wireless communication engineering, electronic 
devices, magnetic devices, spintronics, semiconductor 
processes, semiconductor devices, sensor devices, solar cells, 
organic electronic materials/properties, organic electronics, 
nonlinear optics, analog-digital hybrid integrated circuits, 
electronic circuits, nanoelectronics, nanophotonics, applied 
properties, and more.  

&EVDBUJPO
　At the Department of Electrical and Electronic Engineering, 
students acquire the fundamental knowledge and abilities 
required in this diverse field that studies large-scale electric 
energy production and control, information transmission 
systems that harness optical and radio wave phenomena, 
information processing and communication, the circuits 
and signal processing that serve as the foundation of 
computers, integrated circuits, and electronic devices. 
Classes teach students the fundamental theories the field 
is based upon, and provide a more practical understanding 
through a curriculum that offers simulation exercises, the 
opportunity to construct integrated circuits, and micro-
processing experience. Our goal is to cultivate individuals 
who will become pioneering researchers, leading engineers 
and educators with open minds, creativity, and originality - 
individuals capable of succeeding in the related industries 
and fields of research and education.

6ndergradVate QrograNT (radVate QrograNT
� 4cIool oG Engineering � Electrical and Electronic Engineering

� %eQartNent oG Electrical 
and Electronic Engineering

� EnergZ 4cience and Engineering
� )VNan $entered 4cience and 

#ioNedical Engineering
� /Vclear Engineering

3FTFBSDI GSPVQT BOE 'JFMET PG 3FTFBSDI
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Faculty

CJSDVJU GSPVQ
Integrated Circuit Field

,FOJDIJ OLBEB
 1SPGFTTPS
Millimeter-wave Wireless Transceiver /5G/Battery-less IoT 
Wireless Sensor Node/CMOS Integrated Circuits/PLL/Atomic 
Clock/Terahertz  Communication&Sensing&Imaging

"UTVTIJ SIJSBOF
 "TTPDJBUF 1SPGFTTPS 	'*3S5

5G, IoT, Satellite Communication,  Wireless Communication, 
Wireless Power Transfer, Machine Learning

:VODIFOH ;IBOH
 "TTJTUBOU 1SPGFTTPS
Wireless Transceivers, PLL, IoT Sensors, 5G, CMOS Integrated 
Circuits, Automated Circuits Design

5BLBTIJ 5PLVEB
 1SPGFTTPS 	'*3S5

Integrated Circuits, Sensors, Optoelectronics, Biomedical De-
vices, IoT Devices, Wireless Circuits

HJSPZVLJ *UP
 "TTPDJBUF 1SPGFTTPS 	/BOP SFOTJOH 6OJU

Integrated Circuit Technology/Sensing System with Ultra High 
Sensitivity/Intelligence of Things/Edge AI/IT for Agriculture

SBOHZFPQ -FF
 "TTJTUBOU 1SPGFTTPS 	'*3S5

MEMS acceleration sensor/microwave, millimeter-wave 
(mmW), sub-terahertz (sub-THz) circuits/Beyond 5G (B5G) 
communication system

Photonics, Ultrasonics, and Communications Group　
Wireless Communications Field

+JSP HJSPLBXB
 1SPGFTTPS
Mill imeter-wave high-eff iciency planar antenna, 2D 
beam-switching circuit, fast analysis for antenna design, 2D 
orthogonal multiplexing 

5BLBTIJ 5PNVSB
 5FOVSF�USBDL "TTJTUBOU 1SPGFTTPS
Research based on electromagnetic engineering: small-satellite 
onboard antennas, Origami deployable membrane antennas, mil-
limeter- & THz-wave-band antennas & material characterization

,FJ SBLBHVDIJ
 1SPGFTTPS
Wireless communication engineering
B5G/IoT/Millimeter-wave/Wireless energy transmission
Connected car/Automated driving

5SBO GJB ,IBOI
 "TTPDJBUF 1SPGFTTPS
Gbps-class wireless backbone network, Radio resource man-
agement using AI, IoT networks employing drones

;POHEJBO -J
 "TTJTUBOU 1SPGFTTPS
V2X communication network/radio resource management/
cooperative perception/smart mobility/cyber physical system

5BLBIJSP "PZBHJ
 "TTPDJBUF 1SPGFTTPS
Electro Magnetic Comatibility (EMC), Measurement of Electri-
cal Properties, Wave Propagation, Wireless Communication 
System, Body Area Networks

"UTVIJSP /JTIJLBUB
 "TTPDJBUF 1SPGFTTPS
EMC/RF material evaluation/EM shielding and absorption
MMW’s biological thermal effect/Radio retroreflector
EM source estimation/Spatial acoustics

5FSVZB 'VKJJ
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Wireless transmission technologies for the 6th mobile commu-
nication system / The 3D cell layout and network cooperation 
control / UAV Temporary Wireless  Relay System / Cellular 
drone repeater system for disaster

:PTIJDIJLB OIUB
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Mobile communication system/HAPS communication system/ 
Radio propagation for mobile radio/Wireless power transfer

1IPUPOJDT
 6MUSBTPOJDT
 BOE CPNNVOJDBUJPOT GSPVQ
Photonics Field

/PCVIJLP /JTIJZBNB
 1SPGFTTPS
Photonic-electronic convergence integrated circuits based on 
heterogeneous integration/High-speed semiconductor lasers/
Lidar system for car

SIJHFSV /BLBHBXB
 1SPGFTTPS 	'*3S5

Vertical Microcavity Single Photon Source/Integrated Photon-
ics/Photonic Quantum Computer/Photonic Reservoir Com-
puting

:VZB SIPKJ
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Waveguide optical isolator/Magneto-optical signal processing 
device/Silicon photonics/Photonic integrated circuit/On-chip 
photonic network device

8FOCP -JO
 "TTJTUBOU 1SPGFTTPS 	'*3S5

Trapped-ion quantum computer, Topological photonics, Sili-
con-nitride photonics

,FOTVLF OHBXB
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Photonic integrated circuits/Optical devices on photonic-elec-
tronic integration platforms/Ultrafast photonics/Time-resolved 
spectroscopy/Lightwave sensing/Optical interferometry

5TVZPTIJ HPSJLBXB
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Si-photonics devices /Integrated Photonics Platform/Wa-
fer-level Photonic Device Test System/Photonic Device Statis-
tical Analysis

:PTIJUBLB OJTP
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Semiconductor Photonic Devices/Crystal Engineering/Semi-
conductor Process

'VNJP ,PZBNB
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS 	'*3S5

VCSEL photonics, photonic integrated devices, high-speed 
semiconductor lasers, optical communications and intercon-
nects, optical sensing for automotive applications, high power 
semiconductor lasers

HJSPZVLJ 6FOPIBSB
 1SPGFTTPS 	'*3S5

Photonic network, switching technologies for large capacity, low 
latency edge/cloud computing / Optical MUX/DEMUX techniques 
and related photonic integrated device with high spectral efficien-
cy/ Optical nonlinear compensation with machine learning.

:PIFJ "JLBXB
 "TTJTUBOU 1SPGFTTPS 	'*3S5

Optical communication engineering ／ Optical signal process-
ing for logical operations ／ Optical integrated devices ／ Pho-
tonic accelerator with Silicon photonics

5PNPZVLJ MJZBNPUP
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Configuration of optical wireless power transmission (OWPT) 
systems/Development of modules and devices for OWPT/
Creation of new applications of OWPT

Photonics, Ultrasonics, and Communications Group
Informatics Field

5PNPIJSP "NFNJZB
 "TTPDJBUF 1SPGFTTPS
Optical informatics / Next-generation optical semiconductor 
technology / Integrated photonics / Photonic nanostructures

-"/E: Laboratory for Advanced Nuclear Energy
'*345: Laboratory for Future Interdisciplinary Research of Science and Technology
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Photonics, Ultrasonics, and Communications Group
Ultrasonics Field

,FOUBSP /BLBNVSB
 1SPGFTTPS 	'*3S5

Ultrasonic transducers and industrial applications of ultrason-
ics; Medical applications of optical/ultrasonic methods; Opti-
cal fiber sensors and their applications

MBSJF 5BCBSV
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Biomedical Engineering Measurement/Agricultural Engineer-
ing Measurement/Medical Engineering/Wave Engineering/
Advanced Diagnostic Imaging

:VKJ 8BEB
 "TTJTUBOU 1SPGFTTPS 	'*3S5

Ultrasonic engineering/ Acoustic streaming/ Ultrasonic levi-
tation of droplet/ Numerical analysis/ Multiphase topology 
optimization

MJOPSV ,VSJCBZBTIJ ,VSPTBXB
 "TTPDJBUF 1SPGFTTPS
Acoustics /Ultrasonics/Mechatronics/Transducers Surface 
acoustic wave motor/Piezoelectric device Energy harvesting/
Hi-Fi audio/Passive intermodulation

Device Group　
Compound Semiconductor Device Field

:BTVZVLJ MJZBNPUP
 1SPGFTTPS 
Compound Semiconductor electron devices /Steep Slope FET 
/InP /GaN /Crystal growth/Ultrafine process

MBTBIJSP 8BUBOBCF
 "TTPDJBUF 1SPGFTTPS
Nanostructure devices, Function design of electronic and 
photonic devices: Nanostructure-silicon photonics, Nonvolatile 
quantum effect memory, Advanced nano-heterostructure pro-
cess technology

HJUPTIJ 8BLBCBZBTIJ
 1SPGFTTPS 	*OUFHSBUFE GSFFO�OJ9�

3FTFBSDI 6OJU

Electron Devices: Advanced 3D MISFET (Silicon) and 2D FET

*SJZB MVOFUB
 "TTJTUBOU 1SPGFTTPS
Spintronics/Transition-metal chalcogenides/2D layered mate-
rials/Magnetism/Valleytronics/Electron correlation/Magne-
toresistance/Spin injection

5BLVZB HPTIJJ
 "TTJTUBOU 1SPGFTTPS
Semiconductor devices/process technology/MISFET and MIS-
HEMT/power devices/atomic level analyses of doped impuri-
ties/crystal growth

Device Group
Intelligent Device Field

SIVO�JDIJSP OINJ
 1SPGFTTPS
Semiconductor devices, Integrated electron device. Research 
on new functional device utilizing high-k and ferroelectric thin 
films

Device Group　
Terahertz Device Field

SBGVNJ SVzVLJ
 "TTPDJBUF 1SPGFTTPS
Terahertz Devices, Resonant Tunneling Diodes, Active Meta-
materials, THz Wireless Communication, THz Radar System, 
THz 3D Imaging

Device Group　
Green Device Field

MVUTVLP HBUBOP
 1SPGFTTPS 
Quantum sensors and power devices using widegap semicon-
ductors. Developing wide-field technologies from materials to 
systems for energy and medical applications. 

5FUTVP ,PEFSB
 "TTPDJBUF 1SPGFTTPS
Fundamental technologies toward quantum communication 
and quantum computers, Group IV semiconductor physics, 
Quantum spin physics, New functional devices using quantum 
technologies.

5BLBZVLJ *XBTBLJ
 "TTPDJBUF 1SPGFTTPS
Quantum sensing and quantum emitter using atomic-scale 
structures in diamond toward next-generation low-loss power 
devices and biological/medical applications.

,VOJZVLJ ,BLVTIJNB
 "TTPDJBUF 1SPGFTTPS
Interface control based on process and material development 
for semiconductor devices including memory, energy, power 
(Si, wide bandgap), medical imaging.

Electronic Materials Group
Informatics Field

,FJHP "SBJ
 "TTPDJBUF 1SPGFTTPS
Precision sensing and imaging via quantum manipulation of spins 
in diamond/From development of new measurement protocols 
to applications in life science and electronics for the IoT era

Electronic Materials Group
Energy Electronics Field

"LJSB :BNBEB
 1SPGFTTPS
Photovoltaic materials (Cu(In,Ga)(SSe)2) / Transparent conduc-
tive oxides (ZnO, Zn(O,S) / Semiconductor Physics / Device 
simulation

SIJOTVLF MJZBKJNB
 "TTPDJBUF 1SPGFTTPS
Semiconductor/Photoelectric conversion materials and de-
vices/Group IV amorphous and nanocrystalline, Oxide, and 
Organic-inorganic perovskite materials

5BLBIJUP /JTIJNVSB
 "TTJTUBOU 1SPGFTTPS
Photoelectric conversion materials and devises / Flexible　de-
vices / Multinary inorganic compounds / Transparent conduc-
tive oxides / Chalcogenide thermoelectric materials

Electronic Materials Group
Spintronics Field

SIJHFLJ /BLBHBXB
 1SPGFTTPS
Spintronics (Perpendicular MRAM, Half-metallic ferromagnets), Mag-
netic films for energy conversion, Magnetic film devices with high 
magnetic anisotropy, High density magnetic recording technology

:PUB 5BLBNVSB
 "TTJTUBOU 1SPGFTTPS
Spintronics (Half-metallic ferromagnets, Si-based devises, Per-
pendicular magnetic anisotropy, Superconductors) Soft mag-
netic thin films for power electronics applications

1IBN /BN HBJ
 1SPGFTTPS
Spintronics/Ferromagnetic semiconductor/Topological Insu-
lator/Magnetoresistive Random Access Memory/Magnetic 
sensor/Semiconductor spin device
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Electronic Materials Group　
Nano- and Bio-photonics Field

,PUBSP ,BKJLBXB
 1SPGFTTPS
Our group aims at developing the fields of nanophotonics, 
surface plasmon, and meta and the related for novel optical 
devices.

MBOB 5PNB
 "TTPDJBUF 1SPGFTTPS
Plasmonics/Nano·Micro Structure Science/Biosensor

HBSVIJLP *UP
 "TTPDJBUF 1SPGFTTPS
We study Nanophotonics with near-field light and Atompho-
tonics for controlling laser-cooled atoms, and develop quan-
tum-functional devices with atoms and spins.

MBSJB 7BOFTTB #BMPJT OHVDIJ
 "TTJTUBOU 1SPGFTTPS
Low-frequency Raman spectroscopy for semiconductor char-
acterization,  Plasmonics for nanoscale light-matter interaction 
and sensing

Electronic Materials Group
Organic Electronics Field

5BLBBLJ MBOBLB
 1SPGFTTPS
Organic electronics/Organic devices/Evaluation techniques 
for organic semiconductor/Organic dielectric materials/Non-
linear Optics/Liquid Crystals

%BJ 5BHVDIJ
 "TTPDJBUF 1SPGFTTPS
Analysis of electrical and electronic materials, and novel 
electrical and optical techniques for probing these materials 
based on dielectric physics.

HJSPBLJ *JOP
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Organic electronics/Imaging devices/Liquid crystalline organ-
ic semiconductors/Organic thin film transistors/Printed elec-
tronics/Molecular alignment

Electronic Materials Group　
Integrated Electronics Field

SBUPTIJ SVHBIBSB
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Integrated Devices and Circuits/High-Speed and Low-Power 
Devices/Energy-Efficient Circuits/Wearable Electronics

Electronic Materials Group
Bioelectronics Field

5BLBNJDIJ /BLBNPUP
 1SPGFTTPS
 	%FQU� *OGPSNBUJPO BOE CPNNVOJDBUJPOT &OHJOFFSJOH


Biologically-inspired Sensors/Electronic Measurement/Em-
bedded Systems/Human Olfactory Interface/Odor Sensor/
Olfactory Display

Electric Power and Energy Group
Electric Power System Field

,FOJDIJ ,BXBCF
 "TTPDJBUF 1SPGFTTPS
Power system engineering/Power engineering/Wind power/
Photovoltaic power/Energy storage/Power electronics-based 
devices/Mathematical Programming

Electric Power and Energy Group
Power Electronics Field

HJEFBLJ 'VKJUB
 1SPGFTTPS
Power electronics circuits and systems for solar, wind, mi-
cro-hydro power generation. High-efficiency and multifunction-
al power converters for industrial motor drive and induction 
heating.

MBLPUP HBHJXBSB
 "TTPDJBUF 1SPGFTTPS
Application of power electronics to next-generation electric 
power systems, battery energy storage systems, electric vehi-
cles and renewable energies.

,FOJDIJSP SBOP
 5FOVSF�USBDL "TTJTUBOU 1SPGFTTPS 1PXFS 
Electronics in electric power systems: High voltage DC trans-
mission for offshore wind farms, transient analysis of power 
systems, power qualities in distribution systems

5BLBIJSP 6SBLBCF
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Power electronics, Modeling of power semiconductor devices

SIJHFLJ HBSBEB
 SQFDJBMMZ "QQPJOUFE "TTPDJBUF 1SPGFTTPS
Power electronics, Modeling of power semiconductor devices

Electric Power and Energy Group　
Electric Machinery Field

"LJSB CIJCB
 1SPGFTTPS
Power Mechatronics and Inteligent Drive: Bearingless motor drive 
with integrated motor and magnetic bearing functions. Switched 
reluctance motors for high efficiency and compactness for EV, 
hybride vehicles, and next generation automotives.

v
,ZPIFJ ,JZPUB
 "TTPDJBUF 1SPGFTTPS
Electric machinery/Mechatronics/Rare-earth Free Motors/
Reluctance motors/Motors for vehicles/Bearingless motors/
Magnetic bearings

:VTVLF 'VKJJ
 "TTJTUBOU 1SPGFTTPS
Electric machinery/power electronics/control theory/  
magnetic suspension/motor drive

:VLJP 5TVUTVJ
 SQFDJBMMZ "QQPJOUFE 1SPGFTTPS
Innovative motors & actuators for robot/Mechatronics

Electric Power and Energy Group
Plasma and Environment Field

/PzPNJ 5BLFVDIJ
 "TTPDJBUF 1SPGFTTPS
Plasma Engineering/High Voltage Engineering/Electrostatic 
Engineering/Plasma in contact with liquid for advanced water 
treatment process and treatments of carbon materials/Elec-
trohydrodynamics and its applications

HJSPTIJ "LBUTVLB
 "TTPDJBUF 1SPGFTTPS 	;C

Modeling of atomic-molecular processes in plasmas, spectro-
scopic measurement/Interaction with electromagnetic field/
Fundamentals of plasma electronics

"LJUPTIJ OLJOP
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Development of brand-new atmospheric plasma sources and 
its applications for medical/analytical/material field
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Department of Information and Communications Engineering
CPOUSJCVUJOH UP B SJDIFS
 NPSF TVTUBJOBCMF TPDJFUZ UISPVHI SFTFBSDI BOE FEVDBUJPO 
BJNFE BU BEWBODFE JOGPSNBUJPO BOE DPNNVOJDBUJPO UFDIOPMPHJFT
0ne oG tIe depning cIaracteriTticT oG oVr deQartNent iT tIe inter�
diTciQlinarZ acadeNic enWironNent deTigned to aid in tIe deWel�
oQNent oG inGorNation and coNNVnicationT tecInologieT 	*$5
 
deTigned Gor IVNan VTe� 5Ie reTearcI and edVcation coWer a 
Croad range oG toQicT
 GroN tIe IardXare tIat iT tIe GoVndation oG 
inGorNation QroceTTing
 to Tignal QroceTTing tecInologieT
 NacIine 
learning tecInologieT
 adWanced intelligent inGorNation QroceTTing
 
tIe NecIaniTNT CeIind IVNan recognition
 IVNan interGace TZT�
teNT
 and Nedical tecInologZ� 8e are alTo actiWelZ engaged in 
collaCoratiWe reTearcI XitI corQorationT and reTearcI inTtitVtionT 
in +aQan and aroVnd tIe Xorld
 and QroWide TtVdentT XitI nVNer�
oVT oQQortVnitieT to eYQerience tIat XorL prTt�Iand� *nGorNation 
and coNNVnicationT tecInologieT Xill continVe to eWolWe
 and tIe 
roleT tIeZ QlaZ in TocietZ Xill liLelZ increaTe aT Xell� 8e edVcate 
TtVdentT XitI IoQeT and dreaNT and VntaNaCle WitalitZ
 XIo Xill 
lead tIe driWe toXardT a ricI and eYciting GVtVre XitI *$5�

5TVZPTIJ 
*TTIJLJ
%FQBSUNFOU CIBJS

Human Information Systems Group
$lariGZing tIe VnderlZing NecIaniTNT oG 
IVNan TenTeT
 QerceQtion
 cognition
 and 
Notor control
 engineering NecIaniTNT tIat 
NiNic tIoTe GVnctionT
 and reTearcIing tIeir 
aQQlication TZTteNT
4enTorZ *nGorNation 1roceTTing 'ield
*ntelligent *nGorNation 1roceTTing 'ield
.edia *nGorNation 1roceTTing 'ield
#iological *nGorNation 1roceTTing 'ield

Communication, Networks, and 
Security Group
3eTearcIing algoritINT and IardXare 
TZTteNT tIat enTVre TaGe
 accVrate
 and 
TQeedZ tranTNiTTion oG inGorNation
$oNNVnication 4ZTteNT 'ield
*nGorNation 5IeorZ and 4ecVritZ 'ield
$oNNVnication /etXorLT 'ield

Signal Processing Group
3eTearcIing GVndaNental NatIeNatical 
tecInologieT and eGGectiWe algoritINT Gor 
QroceTTing WarioVT tZQeT oG TignalT
.edia 4ignal 1roceTTing 'ield
*nWerTe 1roCleNT 'ield

Integrated Circuit and Computer 
Group
3eTearcIing tIe algoritINT
 deTign tecInolo�
gieT
 and NecIanical TZTteNT reRVired to Qro�
dVce IigI�QerGorNance coNQVtational TZTteNT
%igital *ntegrated $ircVitT 'ield
"nalog *ntegrated $ircVitT 'ield
%iTtriCVted *nGorNation and "dWanced $oNNVnica�
tion 4ZTteNT 'ield

3FTFBSDI
The aim of the Department of Information and Commu-

nications Engineering is to contribute to the academic fields 
that study both fundamental and applicable hardware and 
software technologies that will allow us to build a sustain-
able and user-friendly ICT-based society. In order to construct 
human-centric ICT systems, we need a better understanding 
of human emotion and the cerebral mechanisms upon which 
those emotions are based. In addition, we must build struc-
tures that allow for effective communication between people 
and the machines they use, and mechanisms for advanced 
information processing beyond human capabilities. In order 
to realize these objectives, we require technologies that can 
process and transmit vast amounts of information quickly. It is 
for this reason that the Department of Information and Com-
munications Engineering conducts research in a broad range 
of technical fields, and puts a strong focus on the intercom-
munication and exchange between those fields. In concrete 
terms, our research efforts are directed towards ICT study, 
in areas that include communications and networks, signal 
processing, very-large-scale integration (VLSI), computers, 
security, media information processing, biometric information 
processing, sense information processing, and intelligent infor-
mation processing. ICT systems have the potential to change 
our lives greatly, and our goal is to continuously work towards 
expanding that potential from the very frontier of the fields. 

&EVDBUJPO
Students in the master’s program gain a fundamental un-

derstanding and practical skills as we foster within them a 
broad overview of the ICT industry as a whole.  They simul-
taneously engage in a variety of activities that provide them 
with a strong ethical stance needed when viewing the world 
from the global perspective and engaging in research and 
development. The aim of these efforts is to graduate future 
researchers and engineers with a level of competence that is 
world-class, resulting in leading individuals capable of work-
ing in industries around the globe. In the doctoral program, 
the aim is the help students develop these abilities and per-
spectives even further, and to cultivate further leaders who 
will carve a path to new frontiers of science and technology 
that will make our global society even richer.

Many students who graduate from this department and 
the specialty program that was its predecessor move on 
to work in jobs connected to electronic and electrical en-
gineering and in corporations active in the field of ICT. Our 
graduates are active in a broad range of other fields as well, 
with some moving on to positions in the mechanical and au-
tomobile industries or in chemical/material related work, and 
some working in the fields of finance and consulting.  Grad-
uates of our doctoral degree program can also be found at 
universities and private research institutes both here in Japan 
and abroad. 

3FTFBSDI GSPVQT BOE 'JFMET PG 3FTFBSDI
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Faculty

Human Information Systems Group　
Sensory Information Processing Field

HJSPIJLP ,BOFLP
 1SPGFTTPS  
Visual information processing, Psychophysics, Space percep-
tion, Stereopsis, Binocular disparity processing, Multisensory 
integration, Eye movements, Perceptual adaptation

:BTVIBSV ,PJLF
 1SPGFTTPS 	#JPJOUFSGBDFT 6OJU

Computational Neuroscience, Human Motor Control Theory, 
Human interface: Brain Machine Interface, Analysis of subjec-
tive feeling based on computational model

/BUTVF :PTIJNVSB
 1SPGFTTPS 	%FQU� CPNQVUFS SDJFODF


Brain activity information decoding (motor control, emotion, 
language, etc)/Brain-machine interfaces/Machine learning/
EEG/fMRI

*NBSJ SBUP
 7JTJUJOH 1SPGFTTPS  
Computer vision, Computer graphics, Spectral imaging, Com-
putational photography, and Modeling reality.

5BLFIJSP /BHBJ
 "TTPDJBUF 1SPGFTTPS
Psychophysics/affective engineering/color engineering/color 
perception/material perception/image processing based on 
properties of human visual perception

3VNJ HJTBLBUB
 "TTJTUBOU 1SPGFTTPS
Psychophysics/Human visual processing/Binocular vision and 
3D perception/Motion perception/Visual illusions/small eye 
movements/visual stability

SVQBU SBFUJB
 "TTJTUBOU 1SQGFTTPS 	#JPJOUFSGBDFT 6OJU

Computational Neuroscience, Brain Connectivity Modeling, 
Causal Discovery Algorithm, Episodic Memory, Brain-Machine 
Interface

Human Information Systems Group　
Intelligent Information Processing Field

/PCVIJLP SVHJOP
 1SPGFTTPS 	GS*C

Code Optimization Methods for GPGPU, Automatic Paralleliz-
ing Compilers, Implementation Techniques of Digital Signal 
Processing

MBTBUP MPUPNVSB
 1SPGFTTPS 	"* CPNQVUJOH 3FTFBSDI 6OJU

Reconfigurable Hardware, Intelligent Computing, Deep Learn-
ing Processor, Annealing Machine

MJOPSV ,VSJCBZBTIJ ,VSPTBXB
 "TTPDJBUF 1SPGFTTPS
 	%FQBSUNFOU PG &MFDUSJDBM BOE &MFDUSPOJD &OHJOFFSJOH


Acoustics /Ultrasonics/Mechatronics/Transducers Surface 
acoustic wave motor/Piezoelectric device Energy harvesting/
Hi-Fi audio/Passive intermodulation

MPNPLP /BLBUBOJ
 "TTPDJBUF 1SPGFTTPS
Human computer Interaction, Service Design, User Experience, 
Communication Enhancement, Well-being

%BJDIJ 'VKJLJ
 "TTPDJBUF 1SPGFTTPS
Computer Architecture, Data-Centric Computing, Memory Sys-
tems, Privacy-Preserved Computing, Genome Data Processing

:PTIJIJSP 8BUBOBCF
 "TTPDJBUF 1SPGFTTPS
Computer vision, Augmented reality, Visual display, Digital ar-
chiving, Human computer interaction

5IJFN 7BO CIV
 "TTJTUBOU 1SPGFTTPS 	"* CPNQVUJOH 3FTFBSDI 6OJU

Computer Architecture, Reconfigurable Hardware, FPGA, AI 
Computing

Human Information Systems Group
Media Information Processing Field

MBOBCV OLVNVSB
 1SPGFTTPS 	'*3S5

Natural language processing, text summarization, computer 
assisted language learning, sentiment analysis, text data min-
ing

,POTUBOUJOPT SMBWBLJT
 1SPGFTTPS
Signal Processing, Machine Learning, Data Analytics

5BLBNJDIJ /BLBNPUP
 1SPGFTTPS 	'*3S5

Human Olfactory Interface/Olfactory Display/Odor Sensing 
System/Sensory Information Processing/Embedded System/
Biomimetic Sensing System

MBTBIJSP :BNBHVDIJ
 1SPGFTTPS
Optical imaging and display/Spectral imaging/Color repro-
duction/Image analysis for pathology/Holography/Light-field 
display/3D user interface

5BLBIJSP SIJOPzBLJ
 "TTPDJBUF 1SPGFTTPS
Speech recognition and understanding, Speech and Language 
Processing, Machine learning

SIPJDIJ HBTFHBXB
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Virtual reality / Haptics / Physics engine / Metaverse / Char-
acter Motion

,PUBSP 'VOBLPTIJ
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Natural language processing, Multimodal dialogue system, Hu-
man-machine interaction

%BOJ 1SBTFUZBXBO
 "TTJTUBOU 1SPGFTTPS
Odorant analysis / Odor reproduction analysis / multi array 
gas sensors / multivariate analysis

SBPSJ 5BLFZBNB
 "TTJTUBOU 1SPGFTTPS
Remote sensing data processing, Signal processing, Image 
processing, Mathematical optimization

Human Information Systems Group　
Biological Information Processing Field

,FOKJ SVzVLJ
 1SPGFTTPS 	#JPNFEJDBM "* 6OJU

We develop computational intelligence that learns, from im-
age examples, physicians’ knowledge in interpreting images 
to help make smart decisions in biomedicine.

,FOUBSP /BLBNVSB
 1SPGFTTPS 	'*3S5

Ultrasonics, High power ultrasonics, Optical instrumentation, 
Optical fiber sensors, Medical measurement and imaging with 
ultrasonic and optical methods

5BLBTIJ OCJ
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Medical information system, Medical information network, 
National e-ID, Medical image processing. Medical information 
analysis

MBSJF 5BCBSV
 "TTPDJBUF 1SPGFTTPS 	'*3S5

Biomedical Engineering Measurement/Agricultural Engineer-
ing Measurement/Medical Engineering/Wave Engineering/
Advanced Diagnostic Imaging

;F +JO
 "TTJTUBOU 1SPGFTTPS 	#JPNFEJDBM "* 6OJU

Medical image processing and image analysis, machine learn-
ing and deep learning in the medical field, development of 
computer-aided diagnosis systems for medical images

'*345: Laboratory for Future Interdisciplinary Research of Science and Technology
(4*$: Global Scientific Information and Computing Center
"4*45: Advanced Research Center for Social Information Science and Technology
83)*: Tokyo Tech World Research Hub Initiative
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Signal Processing Group　
Media Signal Processing Field

MJOPSV /BLBZBNB
 1SPGFTTPS
Human visual perception and their characteristics in various 
aspects are analyzed using some behavioral metrics such as 
EEG, eye movement, pupil responses and other responses. 

Signal Processing Group　
Inverse Problems Field

*TBP :BNBEB
 1SPGFTTPS
Mathematical models and algorithms for signal processing, 
optimization, inverse problems and machine learning 

,FJUB ,VNF
 Assistant 1SPGFTTPS
Signal processing, Inverse problems, Manifold optimization, 
Nonconvex nonsmooth optimization, Sparse modeling

Communication, Networks, and Security Group
Communication Systems FieldＦ

,BzVIJLP 'VLBXB
 1SPGFTTPS
Transmission and network techniques for wireless communi-
cations by developing digital signal processing, adaptive filters, 
and statistical based algorithms.

SBUPTIJ SVZBNB
 7JTJUJOH 1SPGFTTPS
Next generation mobile communication system/Radio access 
technologies/Radio Access Networks/Mobile Radio Applica-
tions

Communication, Networks, and Security Group　
Information Theory and Security Field

5PNPIJLP 6ZFNBUTV
 1SPGFTTPS
Information theory for non-parametric data, network informa-
tion theory, and random number generation

8BLBIB OHBUB
 1SPGFTTPS
Cryptography, Encryption, Digital signature, User authentication, 
Secret sharing, Cryptographic protocol, Multi-party protocol

3ZVUBSPI MBUTVNPUP
 1SPGFTTPS
Quantum Information Processing, Information Theoretic Se-
curity, Algebraic Error-Correcting Code, Adversarial Machine 
Learning

,FOUB ,BTBJ
 "TTPDJBUF 1SPGFTTPS
Coding Theory /LDPC Codes /Spatially-Coupled Codes /
Graphical Models/Fountain Codes/Quantum Error Correcting 
Codes/Memory Channels

:VUBLB +JUTVNBUTV
 "TTPDJBUF 1SPGFTTPS
Wireless Communication, Multiple Access Method, Physical 
Layer Security, MRI reconstrunction using deep learning

'VLBOH -JV
 "TTJTUBOU 1SPGFTTPS
Cryptography / Symmetric-key cryptography / Hashfunctoin / 
Authenticated encryption / Crytanalysis design



23

*n
te

rd
iTc

iQ
lin

ar
Z 

3e
Te

ar
cI

 (
ro

VQ
T

.
ec

Ia
ni

ca
l E

ng
in

ee
rin

g
4Z

Tt
eN

T 
an

d 
$o

nt
ro

l 
En

gi
ne

er
in

g
El

ec
tri

ca
l a

nd
 E

le
ct

ro
ni

c 
En

gi
ne

er
in

g
*n

Go
rN

at
io

n 
an

d 
$o

N
N

Vn
ic

at
io

nT
 E

ng
in

ee
rin

g
*n

dV
Tt

ria
l E

ng
in

ee
rin

g 
an

d 
Ec

on
oN

ic
T

Integrated Circuit and Computer Group
Digital Integrated Circuits Field

5TVZPTIJ *TTIJLJ
 1SPGFTTPS
System-on-Chip design verification automation, high-perfor-
mance processor design automation, secure VLSI architecture

"UTVTIJ 5BLBIBTIJ
 1SPGFTTPS
High-performance VLSI Design System/Electronic Design Au-
tomation (EDA)/Physical Design/Design for Manufacturability 
(DFM)/Next-Generation Lithography/Graph Theory/Combina-
tional Optimization/Synchronous Circuits/Adaptive Computation

MBIGVzVM *TMBN
 "TTPDJBUF 1SPGFTTPS
CMOS Integrated Circuit, Analog/Digital Mixed-Signal Inte-
grated Circuit, Low-power Design, IoT, Sensor, A/D Converter, 
Power Converter, Neuromorphic Hardware

:VLP HBSB
 "TTPDJBUF 1SPGFTTPS
Embedded Systems, Internet-of-Things (IoT), High-Level Synthe-
sis, Logic Synthesis, Hardware/Software Co-design, Computer 
Aided Design (CAD), Architecture/Microprocessor, FPGA

SBUPTIJ 5BZV
 "TTJTUBOU 1SPGFTTPS
Graph algorithm/Combinatorial optimization

%POHKV -J
 "TTJTUBOU 1SPGFTTPS
Fingerprint Authentication/SOC Architecture/Information Se-
curity

Integrated Circuit and Computer Group
Analog Integrated Circuits Field

HJSPLJ SBUP
 "TTJTUBOU 1SPGFTTPS
CMOS Analog Integrated Circuit, Low-Voltage Circuit Tech-
nique, Signal Processing, IP Networking, Computer Security

Integrated Information and Communications Group
Distributed Information and Advanced Communication 
Systems Field

,BUTVOPSJ :BNBPLB
 1SPGFTTPS
Information and Communication Network/Internet Technol-
ogy/Telecommunication Networking/Next and Future Net-
work/Network Engineering for Multimedia and Application

HJSPLJ /BLBIBSB
 7JTJUJOH 1SPGFTTPS
Reconfigurable System, FPGA, Deep Learning, Multi-Valued 
Logic

HJSPTIJ SBTBLJ
 "TTPDJBUF 1SPGFTTPS
Computer Architecture, Computer Security, Computer Sys-
tems, Internet of Things (IoT), Workload Characterization

5BLBZVLJ /JTIJP
 "TTPDJBUF 1SPGFTTPS
Wireless Networks, MAC Protocol, Machine Learning, Com-
puter Vision, Network Computing, IoT, Multimodal Wireless/
Sensing

SVNJLP MJZBUB
 "TTPDJBUF 1SPGFTTPS
Information and Communication Network, Information Securi-
ty, IoT, Non-Terrestrial Network,  loT Network
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Department of Industrial Engineering and Economics
HPX EP XF NPSF FGGFDUJWFMZ QSPEVDF BOE PGGFS CFUUFS QSPEVDUT BU MPXFS QSJDFT  
*O PSEFS UP IFMQ QFPQMF MJWF SJDIFS
 IBQQJFS MJWFT
 XF NVTU UIPSPVHIMZ BOE MPHJDBMMZ 
DPOTJEFS TDJFOUJpD BOE UFDIOPMPHJDBM QFSTQFDUJWFT PO XIBU TPSU PG TPDJFUZ XF TIPVME 
CVJME GPS UIF GVUVSF�
*t iT neceTTarZ to Vtili[e TcientiGic toolT TVcI aT Nodelling
 
RVantitatiWe analZTiT
 and TtatiTtical QroceTTing to Cetter 
reTQond to conTtantlZ cIanging Ginancial and oQerational 
conditionT� 5Ie LnoXledge and VnderTtanding gleaned VTing 
tIeTe toolT can Ce VTed to CVild eWen Cetter TZTteNT XIen 
Xe Vtili[e tIe TtrengtIT oG engineering aQQroacIeT tIat IaWe 
Ceen Ioned tIroVgI on�Tite eYQerience� 
5IiT iT tIe TtrengtI oG tIe %eQartNent oG *ndVTtrial Engineering 
and EconoNicT r tIe aCilitZ to coNCine tIe tIeoretical CaTe 
QroWided CZ Tcience and engineering XitI Qractical TLillT and 
eYQerience�

"LJZPTIJ 
SIJPVSB
%FQBSUNFOU CIBJS

Advanced Management and 
Paradigm Creation Group
%eWeloQing oQtiNi[ation NetIodT tIroVgI engi�
neering analZTiT GocVTed on indVTtrial QroceTTeT 
inclVding deWeloQNent
 QrodVction
 and TaleT
 
and on IVNan CeIaWior in tIoTe QroceTTeT�
*ndVTtrial 4ZTteN 'ield
)VNan $entered 4ZTteN 'ield
0QerationT .anageNent 'ield

Corporate System Creation Group
$ondVcting Tcientipc analZTiT oG corQorationT 
tIat act aT driWerT oG innoWation
 and Qre�
Tentation oG TtrategieT Gor oQtiNal corQorate 
goWernance
 NanageNent�organi[ation
 Nar�
Leting
 and caQital� 
$orQorate (oWernance 4ZTteN 'ield
.anageNent 4trategZ � .arLeting 'ield

Analysis Method Creation Group
%eWeloQing analZtical NetIodT Gor diWerTe 
tZQeT oG inGorNation and oQtiNi[ation NetI�
odT oG NanageNent and econoNic actiWitieT
 
CaTed on NatIeNatical and TtatiTtical analZ�
TiT and actiWe Vtili[ation oG "*�
.atIeNatical 4cienceT and *nGorNaticT 'ield
0QerationT 3eTearcI 'ield
EconoNetricT 'ield
#VTineTT %ata 4cience 'ield

Economic Science Group
"nalZ[ing econoNic and Tocial TZTteNT CaTed 
on econoNicT
 and deTigning and QreTenting 
QolicieT and inTtitVtionT tIat coVld acIieWe de�
TiraCle econoNic and Tocial TitVationT�
.acroeconoNicT�$lioNetricT 'ield
.icroeconoNicT�(aNe 5IeorZ 'ield
)VNanoNicT 'ield
(loCal EnWironNental 3eTearcI 'ield

3FTFBSDI
Our aim is to analyze various issues in corporate manage-

ment and economics from the perspectives of mathematics, 
science, engineering, business administration, economics and 
various other fields of study, and attempt to find solutions. 
It is for this reason that the areas and topics of research un-
dertaken in this department are so diverse. 

Areas of study include: business strategy; capital procure-
ment and investment; organization management; strategic 
and financial analysis of management activities through mar-
keting and other means;  production management; quality 
management; supply chain management;  finding solutions 
to various corporate operational issues using management 
information systems; industrial engineering; ergonomics; cog-
nitive engineering; psychological understanding of human 
behavior; operations research; optimization; development of 
mathematical problem solving methods such as analysis of 
big data; game theory; micro/macroeconomics;  economet-
rics; experimental economics; economic behavioral analysis 
using mathematical and engineering approaches. 

&EVDBUJPO
Our curriculum is centered on four pillars of mathematics, 

economics, business administration, and management tech-
nology, and it is designed to provide a focus on specific sub-
jects while helping students reach their educational goals. 
Our students are able to become engineers, researchers, 
and specialists with rich imaginations, with the ability to 
come up with theoretical structures that carve out new ar-
eas of research, and with open minds that enable them to 
put their ideas into practical use. 

Approximately 70% of our undergraduates advance to 
graduate study, while the others start working after their 
undergraduate degree in various industries that include man-
ufacturing and consulting, and financial industries such as 
banking, insurance, and securities. Graduates with master’s 
degree also go on to work in a broad range of industries, 
while the relatively high rate of students work in manufactur-
ing and consulting-related fields. Graduates of the Depart-
ment of Industrial Engineering and Economics have excellent 
mathematical abilities and are well-versed in both manage-
ment and economics theory. They can be found in a broad 
array of fields, and they are highly thought of in all industries 
in which they work.

3FTFBSDI GSPVQT BOE 'JFMET PG 3FTFBSDI
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Faculty

Advanced Management and Paradigm Creation Group
Industrial System Field

,BUJF SFBCPSO
 "TTPDJBUF 1SPGFTTPS
Human-computer interaction/inclusive design/critical comput-
ing/voice user experience/game user research

Advanced Management and Paradigm Creation Group
Human Centered System Field

HJSPZVLJ 6NFNVSP
 1SPGFTTPS
Products or services that provide affective experiences/tech-
nology and aging/human-robot(agent)-interaction/manage-
ment considering affective experiences of stakeholders

MBZV ,PJLF
 "TTJTUBOU 1SPGFTTPS
① Human-Agent Interaction ② Anthropomorphism ③ Roman-
tic Relationships ④ Well-being

Advanced Management and Paradigm Creation Group
Operations Management Field

9JVzIV GV
 "TTPDJBUF 1SPGFTTPS
Risk management / patient safety/healthcare operations man-
agement/applied ergonomics/occupational health and safety

3ZVKJ 6PzVNJ
 "TTPDJBUF 1SPGFTTPS
Biostatistics / Medical Statistics / Design and Analysis of Clini-
cal Trials / Survival Analysis / Statistical Science / Causal Infer-
ence / Data Science / Clinical Research

Analysis Method Creation Group
Mathematical Sciences and Informatics Field

5PNPNJ MBUTVJ
 1SPGFTTPS
Optimization Algorithms based on Mathematics and Infor-
matics. /Discrete Optimization/Combinatorics /Operations 
Research/Algorithm

"LJZPTIJ SIJPVSB
 1SPGFTTPS
Theory of discrete convex analysis /efficient algorithms for 
discrete optimization problems/application to operations re-
search, mathematical economics, etc.

/PCVUBLB SIJNJzV
 "TTJTUBOU 1SPGFTTPS
average-case complexity/randomized algorithm/random walk/
random graph

Analysis Method Creation Group
Econometrics Field

,PUB OHBTBXBSB
 "TTPDJBUF 1SPGFTTPS
Cliometrics/Natural Experiments/Health Economics/Human 
Capital Formation/Empirical Economics/Applied Economet-
rics

Analysis Method Creation Group
Business Data Science Field

,BzVIJEF /BLBUB
 1SPGFTTPS
We focus on operations research, machine learning, and op-
timization. In particular, we develop algorithms for precisely 
analyzing large scale models.

3ZVUBSP *DIJTF
 1SPGFTTPS
Artificial Intelligence/Machine Learning/Semantic Web/Data 
Mining/Relational Learning/Ontology/Knowledge Graph/
Knowledge Discovery/Cognitive Architecture

,FO ,PCBZBTIJ
 "TTJTUBOU 1SPGFTTPS
Mathematical optimization/Operations research/Applications 
of mathematical optimization to management science and en-
gineering

Corporate System Creation Group
Corporate Governance System Field

,PUBSP *OPVF
 1SPGFTTPS
Corporate finance/corporate investment policy/financial poli-
cy/corporate govenrnance/behavioral finance

,ZPLP /BHBUB
 1SPGFTTPS
Corporate evaluation/corporate governance/profit adjust-
ment/empirical resareach on capital market

:VLJ *OPVF
 "TTPDJBUF 1SPGFTTPS
Innovation/Technology management/Management strategy/
Platform/Business eco-system

:PTVLF ,JNVSB
 "TTJTUBOU 1SPGFTTPS
Corporate finance/asset pricing/firm dynamics/macroeco-
nomics

Economic Science Group
Macroeconomics/Cliometrics Field

5BLFP HPSJ
 "TTPDJBUF 1SPGFTTPS
Macroeconomics /Economic Growth/Technical Progress /
Structural Transformation/Heterogeneous Agents/Sustainabil-
ity of Public Debts/Monetary Policy

HJSPTIJ MPSJUB
 "TTPDJBUF 1SPGFTTPS
Macroeconimics, Time series analysis
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Economic Science Group
Microeconomics / Game Theory Field

5BLFIJLP :BNBUP
 1SPGFTTPS
Economic mechanism design/Market and public goods pro-
vision mechanisms: theory and experiments/Behavioral game 
theory and implementation theory

3ZP ,BXBTBLJ
 "TTPDJBUF 1SPGFTTPS
Game theory/Mathematical economics/Application of stable 
sets in economics/Potential games and their applications/
Analysis of markets with indivisibilities

3ZPTVLF SBLBJ
 Assistant 1SPGFTTPS
Mechanism design/Market design/Axiomatic analysis of indi-
visible good allocation

Economic Science Group　
Humanomics Field

%BJ SFOPP
 1SPGFTTPS
Theory of Organization, Strategy, Knowledge Management 
and Information Systems. Main projects are Creative Office, 
Open Innovation and Business Ecosystem.

&NJLP 'VLVEB
 "TTPDJBUF 1SPGFTTPS
Industrial economics /experimental economics /numerical 
analysis of game theory model /congestion management/
security and disaster-relief service

HFSV 1SBTFUZP &LP
 Assistant 1SPGFTTPS
Digital platform, Strategy, Structure, Knowledge management

Economic Science Group　
Global Environmental Research Field

5PTIJIJLP MBTVJ
 7JTJUJOH 1SPGFTTPS
Development of integrated assessment model toward 
low-carbon and sustainable society, and quantification of fu-
ture scenarios by using the developed model.

:VLP ,BOBNPSJ
 7JTJUJOH "TTPDJBUF 1SPGFTTPS
Developlment and analysis of environmental model of house-
hold sector /lifestyle /population and household structure 
analysis

:PTVLF MVOFTVF
 "TTJTUBOU 1SPGFTTPS
Impacts of food losses and waste on global food insecurity, 
natural resources, and greenhouse gas emissions/food loss 
reduction in the Sustainable Development Goals



27

ᰯṇᅇ㊰タィᰯṇᅇ㊰タィᰯṇᅇ㊰タィᰯṇᅇ㊰タィᰯṇᅇ㊰タィᰯṇᅇ㊰タィ
L N A D es ig n

Logic, Mode Select,
Gain & Phase Calibration,

Constant-gm Biasing,
64-State LUT (SRAM)

V In
/Out

Cal. Block

BB
Amp.

LPF

Mag.
Det.

Phase
Det.

LA

Pre
Amp
Cal 

Mixer

H Polarization

H1
Iso.
Buf.PA-LNA Bi-PS.

H2

H3

H4

V Polarization

V1
Iso.
Buf. Bi-PS. PA-LNA

V2

V3

V4

CAL
LO

Path

/6

H-V Leakage
Canceller

H In
/Out

5.
8c

m
Dummy

Dummy

19.2cm

mc5.91

4x4 Dual-Pol. 
Antennas
(16H+16V)

per Sub-Array5.8mm
spacing

Front Side Back Side
8xSub-Array Module

4 ICs per
Sub-Array

128(4x32)

/2

IC

H
V

A ntenna D es ig nPack ag e/ PC B D es ig n
OTA Measurement Setup

5V
5V
GND
GND

SPI

TRX Module
In TX Mode

LO1
IF1

LO2
IF2

4GHz IF

4GHz LO

5m

5V
5V

GND
GND

SP
I

4GHz IF

DC Supply DC Supply
LO1
IF1

LO2
IF2

TRX Module
In RX Mode

Divider

Center Freq.
28GHz RF

Chip1

Chip2

Chip1

Chip2

4GHz LO

Arbitrary Waveform Generator
Keysight AWG M8190A

Signal Generator
Keysight E8257D Signal Generator

Keysight E8257D

Oscilloscope
Keysight DSAZ634A

(63-GHz BW, 160GSa/s)

Signal Generator
(Vector Modulation)

Keysight E8267D

Array Antenna

Divider

Combiner

Combiner

OTA Measurement Setup

0 -30 0-10 -20 -20 -10

-80º

-90º

-60º

-40º

-20º
0º

20º

40º

60º

80º

90º

(dB)

-40

-35

-30

-25

-20

-15

-10

-25 -20 -15 -10 -5 0 5 10

)cBd(
MVE

XT

Pout (dBm)

16QAM, MCS10
64QAM, MCS19
256QAM, MCS27
400MHz

M eas urement

-90

-70

-50

-30

-10

10

30

50

-50 -45 -40 -35 -30 -25 -20

)
m

Bd/
Bd(

sc it sire tc arahc
X

R

RX Pin (dBm)

SNDR

Pout

Noise Floor

IM3

D es ig n E nv ironment

RF PAD

DC PAD

TL

T-junction

Bend MIMTL

Tr.

Cap.

GND

Sof w are
d ev el opement

A rch itecture D es ig n
L ayout C omb ining

B

CRF
VD

D

VD
D

VDD VDD

LNAOUT

PA
Vg

2

PA
Vg

1 PAIN

Vg1 Vg2 Vg4

VDD

LNA

RFIO

INO
UT

VDDVDD

Vg3

λ/4Pow er A mpl iĮer D es ig n

L ayout V eriĮca�on

2 - 3 month f or f ab rica�on

C ircuit id ea, C ircuit d es ig n 2 month ,
E M anal ys is 1 month , L ayout d es ig n 1
month , v eriĮca�on/ b ack - annota�on
2 month ,

C ircuit V eriĮca�on

Ph as ed A rray I C

A ccel erated R & D of 5 G T rans ceiv er
6 month f rom arch itecture id ea to
real h ead w are

Ph as e Sh iŌer D es ig n

3FTFBSDI OWFSWJFX
Due to the recent advancement of AI and IoT technologies, wireless 

traffic is increasing year by year. 1000 times increase in 20 years 
is estimated  for the world-wide wireless traffic. Further advanced 
technology is required for supporting the wireless traffic.

This research project is for further improvement of 5G technology 
and new innovative technologies for 6G and 7G. Millimeter-wave 
wireless communication has been introduced for 5G in addition to 
the conventional microwave. In this research projects, Tokyo Tech 
collaborates with  related companies for developing wireless and 
IC technologies for the future 6G and 7G wireless service, especially 
focusing on low-power and low-post IC technology and satellite 
communication technology.

MFNCFST
,FOJDIJ OLBEB
 Prof. (Electrical & Electronic Eng., P.17)
"UTVTIJ SIJSBOF
 Assoc. Prof. (Electrical & Electronic Eng. (FIRST, IIR), P.17)
5BLBTIJ 5PNVSB
 Assis. Prof. (Electrical & Electronic Eng., P.17)
HJSPZVLJ SBLBJ
 Specially Appointed Prof. 

MFNCFST
/PCVIJLP /JTIJZBNB
 Prof. (Electrical&Elect. Eng., P.17)
:VZB SIPKJ
 Assoc. Prof. (Electrical&Elect. Eng. (FIRST, IIR), P.17)
5PNPIJSP "NFNJZB
 Asso. Prof. (Electrical&Elect. Eng. (FIRST, IIR) P.17)
,FOTVLF OHBXB
 Specially Appointed Prof.(Electrical&Elect. Eng., P.17)
5TVZPTIJ HPSJLBXB
 Specially Appointed Prof. (Electrical&Elect. Eng., P.17) 
:PTIJUBLB OJTP
 Spe.-Ap. Assoc. Prof. (Electrical&Elect. Eng., P.17）

National Institute of Information and Communications Technology (NICT) 

Selected Research and Education Projects

3FTFBSDI BOE %FWFMPQNFOU GPS #FZPOE �G

1 ) L a r g e - s c a l e p h o o n i c i n t e g r a e d c i r c u i t u s i n g h e e r o g e n e o u s m a t e r i a l
b o n d n g t e c h n o o g

2 ) 1 0 - T b p s - c l a s s , l o w p o e r o n s u m p t i o n ( < 1 0 p J / b i t ) o p t i c a l t r a n s c e i v e r
3 ) M u l t i - d e g r e e e l a s t i c n e t w o r a r c h i t e c t u r

%FWFMPQNFOU PG JOOPWBUJWF TFOTPS TZTUFNT CZ IJHIMZ TPQIJTUJDBUFE DPOUSPM PG TPMJE RVBOUVN TFOTPST

5FDIOPMPHZ %FWFMPQNFOU PG HJHI &⒏DJFODZ BOE HJHI 
SQFFE 1SPDFTTJOH %JTUSJCVUFE CPNQVUJOH SZTUFN VTJOH 
HFUFSPHFOPVT MBUFSJBM *OUFHSBUFE OQUPFMFDUSPOJDT

3FTFBSDI OWFSWJFX
OWFSWJFX�

In this research, four companies, two national laboratories, and five 
universities have established a networked research hub with Tokyo Tech 
as the core, and are conducting integrated research and development 
from the physics of solid-state quantum sensors to their applications. 
Developing prototypes of quantum sensors by utilizing diamond NV 
center (nitrogen–vacancy pair), whose spin coherence is excellent even 
at room temperature in the atmosphere and whose quantum states can 
be initialized and read out by light.
GPBMT PG 3FTFBSDI BOE %FWFMPQNFOU�
・Development of prototypes for magnetoencephalography (MEG) with 

high sensitivity and high spatial resolution.
・Development of prototypes for systems monitoring the current and 

the temperature in batteries and power devices.

3FTFBSDI OWFSWJFX
This project aims to realize the distributed computing system that 

efficiently connects regionally distributed computational resources (edge 
servers, etc.) as the next-generation computing technology.

To realize this, we are developing 10-Tbps-class photonic transceiver 
technology with low power consumption (<10pJ / bit), which contains the 
photonic integrated circuit using heterogeneous semiconductor direct bonding 
technology, and the multi-degree elastic photonic network architecture.

 This project will realize communication technology for next generation 
computing that can realize future large-scale metaverses.

2VBOUVN MFUSPMPHZ BOE SFOTJOH

/FYU GFOFSBUJPO CPNQVUJOH 5FDIOPMPHZ

MEXT–Quantum Leap Flagship Program

New Energy and Industrial Technology Development Organization (NEDO)

MFNCFST
MVUTVLP HBUBOP
 Prof. (Electrical & Electronic Eng., P.18) 5BEBTIJ SBLBJ
 Specially Appointed Prof. (School of Engineering, P.4)
5BLBZVLJ *XBTBLJ
 Assoc. Prof. (Electrical & Electronic Eng., P.18) ,FJHP "SBJ
 Assoc. Prof. (Electrical & Electronic Eng., P.18)
SIJHFLJ /BLBHBXB
 Prof. (Electrical & Electronic Eng., P.18) /PCVIJLP /JTIJZBNB
 Prof. (Electrical & Electronic Eng., P.17) 
,FOJDIJ OLBEB
 Prof. (Electrical & Electronic Eng., P.17) :PUB 5BLBNVSB
 Assis. Prof. (Electrical & Electronic Eng., P.18)
:PTIJUBLB OJTP
 Specially Appointed Assoc. Prof. (Electrical & Electronic Eng., P.17) /BPUP SFLJHVDIJ
 Specially Appointed Assistant Professor (School of Engineering, P.4)
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&MFWBUJOH PQFSBUJPO UFNQFSBUVSFT PG TJMJDPO RVCJUT 
UPXBSET MBSHF�TDBMF TJMJDPO RVBOUVN DPNQVUFST
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 PO�MJOF NPOJUPSJOH
 
BOE EBNBHF UPMFSBODF UFDIOJRVFT UP BTTVSF UIF JOUFHSJUZ PG 
IJHI�QSFTTVSF IZESPHFO TUPSBHF UBOLT GPS GVFM DFMM WFIJDMFT

3FTFBSDI OWFSWJFX
Large-scale quantum computers may be useful to solve 

global social issues and challenges. In this study, we conduct 
research and development aimed at realizing a large-scale 
quantum computer in silicon, which is characterized by high 
integration and low power consumption. The semiconductor 
circuit integration technology makes silicon qubits advantageous 
for large-scale integration. Furthermore, they can be operated at 
higher temperatures than superconducting quantum computers, 
in principle. The goal of this study is to raise the operating 
temperature of qubits to around 1 Kelvin (from the usual 0.1 
Kelvin). This will increase the cooling capacity of the refrigerator 
considerably, offering a solution to the problem of heat generation 
in the control and readout circuits that becomes more apparent 
with the size of the quantum computers increased to a practically 
useful level.

Japan Science and Technology Agency (JST)  Moonshot R&D Program -BSHF�TDBMF SJMJDPO 2VBOUVN CPNQVUFS

MFNCFST
5FUTVP ,PEFSB
 Assoc. Prof. (Electrical & Electronic Eng., P.18)
+VO :POFEB
 Specially Appointed Assoc. Prof. 

(Tokyo Tech Academy for Super Smart Society)

3FTFBSDI OWFSWJFX
Targeting the construction of lunar bases and response to natural 

disasters such as river blockages, we are conducting research and 
development of a group of robots that can construct infrastructure while 
responding flexibly to changes in on-site conditions. The robots that 
combine shape adaptability and high power include (1) an elephant trunk 
power soft arm using hydraulic and pneumatic pressures, (2) a power 
soft gripper that grasps objects by entangling them like the tentacles of 
a sea anemone, and (3) multiple high-speed sandbags installed in the 
disaster site environment as a work mechanism for working in difficult-
to-access areas. As work mechanisms for difficult-to-access areas, we 
are conducting research and development of (3) a parallel wire robot 
(Reelbot) that can transport earth and sand in a wide area at high 
speed by manipulating multiple wire jacks installed in the disaster site 
environment, and (4) a mechanism (Impactor) that moves by increasing 
friction force through high-speed driving with an inertial mass.

MFNCFST
,PJDIJ SVzVNPSJ
 Prof. (Mech.Eng., P.9)
GFO &OEP
 Prof. (Mech.Eng., P.9)
HJSPZVLJ /BCBF
 Assis. Prof. (Mech.Eng., P.10)

3FTFBSDI OWFSWJFX
We are developing technologies to reduce the cost and 

extend the service life of high-pressure hydrogen storage 
tanks installed in fuel cell vehicles (FCVs), with the aim of 
further popularizing FCVs. Specifically, we are researching an 
online inspection technique to evaluate the integrity of the 
tanks using pressure increase that occur during hydrogen 
filling. We are also developing a damage tolerant low-cost 
tank design method based on this inspection. By utilizing 
the online inspection technology to be developed in this 
project and the communication function of a connected 
car, the integrity of tanks can be individually managed, 
enabling the tanks to be used until the end of their own 
service life. Several universities and national laboratories are 
participating in this project, the group leader of this project 
is our university.

MFNCFST
:PTIJIJSP MJzVUBOJ
 Prof. (Mech.Eng., P.12)

Japan Science and Technology Agency (JST) Moonshot R&D Project
3FTFBSDI BOE EFWFMPQNFOU PO JOOPWBUJWF FBSUIXPSL PQFSBUJPOT

New Energy and Industrial Technology Development Organization (NEDO)
CPMMBCPSBUJWF *OEVTUSZ�"DBEFNJB�GPWFSONFOU 3�% 1SPKFDU GPS SPMWJOH CPNNPO CIBMMFOHFT 

5PXBSE %SBNBUJDBMMZ &YQBOEFE 6TF PG 'VFM CFMMT BOE 3FMBUFE &RVJQNFOU

CPMMBCPSBUJWF "* SPCPUT GPS BEBQUBUJPO PG EJWFSTF 
FOWJSPONFOUT BOE JOOPWBUJPO PG JOGSBTUSVDUVSF 
DPOTUSVDUJPO
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3*SC�7 #BTFE SZTUFN�PO�CIJQ %FTJHO &OWJSPONFOU GPS HJHI�1FSGPSNBODF HJHI�&⒏DJFODZ *P5�"* &EHF %FWJDFT

3FTFBSDI OWFSWJFX
While demands on IoT,  AI ,  robot ics ,  automot ive 

applications continue to increase dramatically, it is essential 
to establish a technology framework for implementing highly 
complex, highly energy efficient edge compute devices in 
order to offload the vast amount of compute and network 
bandwidth concentrated at the cloud. This research project 
involving two universities and four companies focuses 
on developing an integrated SW/HW design plat form 
encompassing a variety of RISC-V instruction-set profiles and 
HW accelerators to boost RISC-V based product development 
in the industry.

NEDO事業「RISC-V System Design Platform」

MFNCFST
5TVZPTIJ *TTIJLJ, Prof. （Info. and Com. Eng., P.23）
5BLBTIJ 5PLVEB
 Prof. （Electrical & Electronic Eng., P.17）
,FOKJ ,JTF
 Prof. （Dept. of Computer Science）
HJSPTIJ SBTBLJ
 Assoc. Prof. （Info. and Com. Eng., P.23）
%POHKV -J
 Assis. Prof. （Info. and Com. Eng., P.23）

OQUJNJzBUJPO 5FDIOPMPHZ JO *OEVTUSJBM &OHJOFFSJOH BOE &DPOPNJDT

3FTFBSDI BOE %FWFMPQNFOU PG 5JNF BOE 'SFRVFODZ SZODISPOJzBUJPO 5FDIOPMPHZ XJUI MPCJMF "UPNJD CMPDLT

3FTFBSDI OWFSWJFX
Various problems in practice are often written by a similar 

optimization model. For example, a problem to assign tasks in a 
factory to machines is called a matching problem, and a solution 
technique is used for assigning graduating medical students to their 
first hospital appointments and fusing databases with multiple sensors. 
It is known that facility location problems of fire departments have 
structures similar to those of electronic components location problems 
on electric circuit boards, container location problems at piers and 
distortion sensor location problems of buildings. Techniques for 
solving scheduling problems in the manufacturing industry are used for 
determining the delivery order of parcels and for determining the hole 
drilling order of electric circuit boards. The Analysis Method Creation 
Group aims to expand the scope of application as well as deepening 
the optimization theory.

3FTFBSDI OWFSWJFX
We aim at developing distributed time synchronization technology 

with a view to the widespread use of mobile atomic clock chips. 
Specifically, by making use of advanced systems and control 
theory, we develop a distributed algorithm that achieves precise 
time synchronization for a cluster of atomic clocks whose network 
structure changes from moment to moment.

Our algorithm will be validated in a testbed environment owned 
by National Institute of Information and Communications Technology 
(NICT), after which it will be implemented in actual equipment 
developed by two companies. Precise time synchronization 
using mobile atomic clock networks is expected to find a wide 
range of applications, including smart grids, financial transactions, 
broadcasting and automated driving.

Research Project Promoted by Department of Industrial Engineering and Economics

MIC, Research and Development for Expansion of Radio Resources Program (Since April 1st 2022)

MFNCFST
5PNPNJ MBUTVJ, Prof. (Industrial Eng. & Econo., P.25) "LJZPTIJ SIJPVSB, Prof. (Industrial Eng. & Econo., P.25)
,BzVIJEF /BLBUB，Prof. (Industrial Eng. &  Econo., P.25)

MFNCFST
5BLBZVLJ *TIJzBLJ, Assoc. Prof. (Syst. and Cont. Eng. P.14)
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Super Smart Society Promo�on Projectup
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SDIPPM PG &OHJOFFSJOH JT MFBEJOH SVQFS SNBSU SPDJFUZ 1SPNPUJPO 1SPKFDU 
	SSS 1SPNPUJPO CPOTPSUJVN BOE 8*S&�SSS
�

3FTFBSDI OWFSWJFX
School of Engineering is leading Tokyo Tech Super Smart 

Society (SSS) Promotion Project whose goal is to promote 
the realization of SSS, and to develop future leaders who are 
capable of leading the transformation to the new society. In 
October 2018, we established the SSS Promotion Consortium, 
and next generation education and research platform that fuses 
open education and open innovation in collaboration with 
consortium partners. We also launched the Doctoral Program 
for World-leading Innovative & Smart Education for SSS (WISE-
SSS) to embody the open education in 2020 with a grant from 
the MEXT Doctoral Program for World-leading Innovative & 
Smart Education. Accordingly, we have established six SSS 
research and education fields as open innovation platforms for 
creating SSS.

MEXT, Doctoral Program for World-leading Innovative & Smart Education 5PLZP 5FDI "DBEFNZ GPS SVQFS SNBSU SPDJFUZ

MFNCFST
5PNPIJLP 6ZFNBUTV
 Prof. （Info. and Com. Eng. P.22）
,FJ SBLBHVDIJ
 Prof. （Electrical and Electronic Eng. P.17）
,PUBSP *OPVF
 Prof. (Industrial Eng., P.25)

&JTVLF 'VLVEB
 Specially Appointed Prof. 
/PCVZVLJ *XBUTVLJ
 Prof. （Mech. Eng. P.12）
�� GacVltieT GroN WarioVT TcIoolT are QarticiQating�

Selected Research Projects

MEXT project:  Fostering value-creating professionals 3FDVSSFOU &EVDBUJPO

HVNBO SFTPVSDF EFWFMPQNFOU QSPHSBN UP GPTUFSJOH WBMVF DSFBUJPO UISPVHI TZOFSHZ 
CFUXFFO UFDIOPMPHZ BOE DSFBUJWJUZ

3FTFBSDI OWFSWJFX
"Technology Creatives Program" aims to develop a 

program for engineers and designers to acquire value 
creation skills and seize opportunities for social co-
creation through the use of cutting-edge technology.

The six-month program for working professionals, in 
collaboration with Tama Art University and Hitotsubashi 
University, aims to cultivate the skills and build a 
network necessary for value-creating professionals 
through an all-round guidance system of technology, art 
and design, and business.

MFNCFST
%BJ SFOPP
 Prof. (Industrial Eng. & Econo., P.26)
SIJHFLJ SBJUP
 Prof.(Mech. Eng., P.10）
5PISV :BHJ
 Prof. (Mech. Eng., P.10）
,BzVBLJ *OBCB
 Assoc. Prof. (Mech. Eng., P.12）

MPNPLP /BLBUBOJ
 Assoc. Prof. (Info. and Com. Eng.  P.21）
HJLBSV SBLBNPUP
 Assoc. Prof. (Mech. Eng., P.11）
8BUBSV HJKJLBUB
 Assoc. Prof. (Mech. Eng., P.12）

3FTFBSDI OWFSWJFX
In this course, we are conducting world-leading 

research to realize a "3D spatial cell construction 
covered ultra wide area" 

This study is integrating the next-generation 
5.5G/6G cellular network system that covers both 
ground and sky areas with the same frequency at 
each base station and HAPS cellular infrastructure, 
and consequently that network is available for a 
usual smart phone.

Collaborative Research Program on mobile communication system

MFNCFST 	�� 1rograN )ead


,FJ SBLBHVDIJ
 Prof. (EEE, P.17)*
+JSP HJSPLBXB
 Prof. (EEE, P.17) 
5SBO GJB ,IBOI
 Assoc. Prof. (EEE, P.17)
5FSVZB 'VKJJ
 S.A. Prof. (EEE, P.17)
:PTIJDIJLB OIUB
 S.A. Assoc. Prof. (EEE, P.17)
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3FTFBSDI OWFSWJFX
The objective is to conduct basic 

research focusing on the elemental 
technologies that will become the 
core of next-generation digital printing 
technology and lead to high-speed, 
high-resolution imaging technology. 
In particular, research activities will 
focus on inkjet technology.

RICOH Collaborative Research Program on Advanced Digital Printing Technology

MFNCFST 	�� 1rograN )ead


,BzVZPTIJ 'VTIJOPCV
 Prof. (ME P.9)*
SIJOUBSP MBUTVTIJUB
 Asst. Prof. (ME, P.11)
MBTBNJ ,BEPOBHB
 S.A. Prof. (ME, P.9)

5BUTVZB ,BXBHVDIJ
 Asst. Prof. (ME, P.11)
SBGVNJ SVzVLJ
 Assoc. Prof. (EEE, P.18)
,PJDIJ ,BUP
 S.A. Assoc. Prof. (ME, P.9)

MBOBCV ,PEBNB
 Assoc. Prof. (ME, P.10)
5PTIJBLJ OVHJzBXB
 Prof. (MCT School)

3FTFBSDI OWFSWJFX
With the goal of realizing an 

ultralight collaborative robot in ten 
years, as a first step, we will bring 
together researchers in materials, 
motors, robotics, and other fields 
to study ultralight actuators to be 
used as a driving source.

YASKAWA-TokyoTech Collaborative Research Chair

MFNCFST 	�� 1rograN )ead


"LJSB CIJCB
 Prof. (EEE, P.19)*
,ZPIFJ ,JZPUB
 Assoc. Prof. (EEE, P.19)
:VTVLF SVHBIBSB
 Assoc. Prof. (ME, P.9) 

:PTIJIJSP GPIEB
 Assoc. Prof. (MCT School) 
SIJOTVLF MPSJ
 Assoc. Prof. (MCT School)
5BEBIJLP SIJOTIJ
 Prof. (IIR)

:VLJP 5TVUTVJ
 S.A. Prof. (EEE, P.19)
MJUTVSV &OEP
 S.A. Assoc. Prof. (ME, P.9)

3FTFBSDI OWFSWJFX
Mission of this collaborative 

research laboratory is to conduct 
researches of  fundamental 
techno logy  deve lopments 
that are important for next-
generation machine elements, 
their application for robotic 
systems and high-performance 
factory management systems. 
Most important core issues of 
the lab are machinery elements 
(gears ,  bear ings  and feed 
screws) and AI-based analysis of 
voice signals.

JTEKT Collaborative Research Laboratory for Innovative Core Technology

MFNCFST 	�� 1rograN )ead


/PCVZVLJ *XBUTVLJ
 Prof. (ME, P.12)*
:VLJP 5BLFEB
 Prof. (ME, P.9)
5BLBIJSP SIJOPzBLJ
 Assoc. Prof. (ICE, P.21)

5TVOF ,PCBZBTIJ
 S.A. Prof. (ME, P.12)
%BJTVLF MBUTVVSB, S. A. Assoc. Prof. (ME, P.12)

3FTFBSDI OWFSWJFX
To contribute to society through innovation 

in power electronics equipment, we aim 
to strengthen fundamental technologies in 
collaboration with power electronics-related 
laboratories.

Collaborative Research Program on Power Electronics Fundamental Technology with Mitsubishi Electric Corp.

MFNCFST 	�� 1rograN )ead


HJEFBLJ 'VKJUB
 Prof. (EEE, P.19)*
MBLPUP HBHJXBSB
 Assoc. Prof. (EEE, P.19) 
,FOJDIJ ,BXBCF
 Assoc. Prof. (EEE, P.19)
5BLBIJSP 6SBLBCF
 S.A. Prof. (EEE, P.19)
SIJHFLJ HBSBEB
 S. A. Assoc. Prof. (EEE, P.19)
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OUIFS DPMMBCPSBUJWF SFTFBSDI MBCPSBUPSJFT BOE DPMMBCPSBUJWF SFTFBSDI DMVTUFST
w CPMMBCPSBUJWF 3FTFBSDI CIBJS�%JWJTJPO 1SPHSBN GPVOEFE CZ SPOZ GSPVQ CPSQPSBUJPO
w %&/SO MPCJMJUZ CPMMBCPSBUJWF 3FTFBSDI CMVTUFS
w NJDXBSF 'VUVSF /BWJHBUJPO CPMMBCPSBUJWF 3FTFBSDI CMVTUFS

"CCreWiationT�
.E � %eQt� oG .ecIanical Engineering *EE � %eQt� oG *ndVTtrial Engineering and EconoNicT
4$E � %eQt� oG 4ZTteNT and $ontrol Engineering .$5 4cIool � 4cIool oG .aterialT and $IeNical 5ecInologZ
EEE � %eQt� oG Electrical and Electronic Engineering 4�"� � 4QeciallZ "QQointed
*$E � %eQt� oG *nGorNation and $oNNVnicationT Engineering 	EY�� 4�"� 1roG� � 4QeciallZ "QQointed 1roGeTTor


*OEVTUSZ -JBJTPO
-arge�Tcale 3eTearcI $ollaCoration

Schemes for Co-Creation 
of Education and Research
$oNQanZ TVQerWiTeT lectVreT at 
5oLZo 5ecI along XitI condVcting 
collaCoratiWe reTearcI

Collaborative Research 
Cluster
1art oG tIe $ollaCoratiWe 3eTearcI 
$lVTter iT Qlaced XitIin 5oLZo 5ecI 
to condVct collaCoratiWe reTearcI

Collaborative Research 
Lectures
$ollaCoratiWe reTearcI aNong 
coNQanZ
 GacVltZ and TQeciallZ�
aQQointed GacVltZ NeNCerT

Collaborative 
research expenses
	indirect eYQenTeT inclVded�
TQace Gee eYclVded


Specially-appointed 
faculty member※1

Contribution
to education

Indirect
expenses, etc.

Period

Dedicate space in 
Tokyo Tech

Person responsible 
for the establishment

Other information

※1  Specially-appointed faculty members are hired by collaborative research expenses
※2  Lectures will be incorporated into the special study programs set for the schools established at Tokyo Tech

� �� Nillion +1: Qer Zear � �� Nillion +1: Qer Zear � �� Nillion +1: Qer Zear

3eRVired 	� or Nore
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3eRVired˞�

� TVCKectT Gor � or Nore creditT 
in a Zear CZ TQeciallZ�aQQointed 
GacVltZ NeNCerT


"NoVnt eRViWalent to ��� oG 
direct eYQenTeT

"NoVnt eRViWalent to ��� oG 
direct eYQenTeT
EYQenTeT Gor Ttrategic indVTtrZ 
cooQeration 	��� or Nore oG 
direct eYQenTeT
 are TeQaratelZ 
reRVired�

"NoVnt eRViWalent to ��� oG 
direct eYQenTeT

.ore tIan � ZearT and not Nore 
tIan � ZearT

.ore tIan � ZearT and not Nore 
tIan �� ZearT

.ore tIan � ZearT and not Nore 
tIan � ZearT

/ot reRVired 3eRVired /ot reRVired

)ead oG deQartNent
 etc� 3eTearcI CaTe Iead 	reTearcI 
reQreTentatiWe
 %ean

#eGore eTtaCliTINent
 
collaCoratiWe reTearcI condVcted 
togetIer XitI GacVltZ NeNCerT 
receiWed iT reRVired
"QQlication TVCNiTTion � NontIT 
Qrior to tIe eTtaCliTINent�

3eTearcI Qlanning teaN CetXeen 
coNQanZ and 5oLZo 5ecI
4VQQort GroN 5oLZo 5ecIʟT 0Qen 
*nnoWation 0rgani[ation
"QQlication TVCNiTTion � NontIT 
Qrior to tIe eTtaCliTINent

-ectVreT and collaCoratiWe 
reTearcI are CaTed on tIe TaNe 
toQicT
"QQlication TVCNiTTion � NontIT 
Qrior to tIe eTtaCliTINent�
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ʠ5FDIOJDBM &YDIBOHFʡ
We propose “Technical Exchange” to provide free-discussion opportunity for future full-
collaborative research.
Send an inquiry to Industry-University Cooperation Office at School of Engineering
� 3epneNent oG diTcVTTion QointT in adWance
� %iTcVTTion CetXeen NeNCerT GroN coNQanZ and 5oLZo 5ecI in 4cIool oG Engineering
� 3eTearcI introdVction and diTcVTTion on tIe toQicT GroN GacVltZ NeNCerT
� %iTcVTTion Qlace can Ce eitIer coNQanZ or 5oLZo 5ecI

＊We recommend to conclude an academic teaching agreement to join the “Technical Exchange”
� 4ecVre tIe conpdentialitZ CZ /%"
� "ll tIe GacVltZ NeNCerT in 4cIool oG Engineering Xill GolloX tIe agreeNent
� "n eYQenTe oG aCoVt �. +1: Qer Zear Gor ʠ5ecInical EYcIangeʡ on regVlar CaTiT

SFNJOBS PG UFDIOJDBM TFFET
Introduction of research seeds of about 200 faculty members in School of Engineering
� 3eTearcI toQic GroN tIe TtandQoint oG indVTtrZ
� 5oQicT related to NanZ coNQanZ
 Iot toQicT and tIeNe

About 2 seminars per year
� EYaNQle� )eat tranTGer engineering
 *ntegrated *o5
 .anageNent engineering
 "coVTtic engineering

Use the chance for personal connection to faculty members
� $ollaCoratiWe reTearcI
 +oint QroQoTal Gor GVnding agencZ
� 5ecInical adWiTor
 in�coNQanZ training
 etc�

Inquiry for collaborative research with faculty members at School of Engineering

Tokyo Institute of Technology
Ookayama campus: ���� �� 0oLaZaNa
 .egVro�LV
 5oLZo ��� �����
Suzukakedai campus: ���� /agatTVta
 .idori�LV
 :oLoIaNa
 ,anagaXa ��� �����

Industry-University Cooperation Office
ʢ0oLaZaNa caNQVT
 *TIiLaXadai � Cld� �'
 rooN ���ʣ
63-� IttQT���XXX�e�titecI�ac�KQ�icVTeng�

or

Office of Research and Innovation
63-� IttQT���XXX�ori�titecI�ac�KQ�en�ɹɹE�Nail� TangaLV!TangaLV�titecI�ac�KQ
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Statistics
  Number of Staff  （As of May 1 2023）
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	-ectVrer


"TTiTtant 
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