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The Laboratory for Future !nterdi.scgﬂinar Research of Science and
Technology (FIRST), started in April, 2016. From its beginning, it was
launched as the largest research organization at Tokyo Tech consisting of
about 90 faculty and staff members. It acts a research center that fosters
interdisciplinary research in various fields covering mechanical engineering,
electrical and electronic engineering, metal engineering, information
science, environmental engineering, disaster prevention engineering, social
science and so on. . . - . .
~ The mission of FIRST is to cultivate next generation industry and its social
implementation coverlnﬁ its wide fields of research. To realize this mission,
we reinforce not only the internal collaboration but also the cooperation
with outside of Tokyo Tech on research and development in the medical
field etc. We are currently working as a network-based collaborative
research base in a project supported by the Japanese l\/_\inistré of
Education, Culture, Sports, Science and Technology (MEXT) since 2016
Here, we are working to integrate functions by collaborating with Tokyo
Medical and Dental University (Institute of Biomaterial and B|oen%neer|ng),
Hiroshima University (Research Institute of Nanodevice and Bio Systems),
and Shizuoka University (Research Institute of Electronics). In 2021, the final
ear of Phase |, we will focus on expanding research activities and results,
ased on 64 joint research projects. In addition, more than ten Tokyo
Tech faculty members are promoting research in the interdisciplinary
research area in a collaboration project with Tohoku University Graduate
School of Dentistry. . . . .

Meanwhile, regarding industrial liaison, we are focusing on introducing
research topics to companies by utilizing university research administrators
(URA), in order to match companies’ research interests to bridge the
scientific seeds of the FIRST and the social needs. As a large-scale
industrial liaison project, we have launched two Collaborative Research
Chairs and two Collaborative Research Clusters as of April 2021.

As part of the improvement of the research environment, we promote
the consolidation and sharing of clean room facilities and experimental
egwpment, which are scattered around our campuses. In addition, to
advance the development of support facilities that researchers can easily
use and are also useful for students, we began opening up our facilities for
internal as well as external use with the cooperation of the Tokyo Tech
technical department. Also, FIRST holds an “open campus program” for
industry and the general public, which is held every year in autumn. We are
striving to ﬁublicyze and publish our research activities to disseminate the
results to the society, as well as hold seminars on cuttlné edge topics. We
are very honored that Dr. K. Iga, Professor Emeritus in Fl
the Edison Medal by the IEEE in 2020. o

In 2020, FIRST launch an initiative called “FIRST S*TEP* 2020", and we will
continue to promote research and human resource development as a
research organization responsible for promoting future industrial
technology development.

ST, was awarded

Social Implementation and Industry Liaison .
Promoting new Collaborative Research Clusters & Collaborative

Research Chairs

Sharing system and Infrastructure . .
Accomplishing consolidation and sharing of research facilities

Tangible International collaboration
Utilizing Tokyo Tech’s ANNEX, Dispatching young faculty
members overseas

Enhance external funding
Enhancing funding from National projects and Collaborative
research with industry

Promotion of Interdisciplinary-Research . .
Promoting activities with Tohoku University, cooperation with
Tokyo Tech DLab

Promotion of Collaborative Research Base
Promoting network-based collaborative research base activities

Furthermore, taking advantage of the characteristics of the
interdisciplinary researches and the collaborative research base in
biomedical and dental en%ineerinﬁ, we are actively promoting the
researches toward COVID-19. We have proposed 9 research themes
related to medical device development, virus testing and virus removal
toward the "Initiatives for Overcomin% Disasters Caused by COVID-19"
promoted by the Institute of Innovative Research (lIR), Tokyo Tech.

We would like to ask for your continued support for FIRST and hope. .y
can join us in promoting o

April, 2021 Director, Professor
Dr. Naoto Ohtake
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Laboratory for Future Interdisciplinary Research of Science and Technology (FIRST) was launched on April 1st, 2016 by
merging five research organizations; Precision & Intelligence Laboratory, Imaging Science and Engineering Laboratory,
Quantum Nanoelectronics Research Center, Structural Engineering Research Center and ICE Cube Center. The mission of
FIRST is to create innovative industrial technologies by fusing various research fields such as mechanical engineering,
information science and technology, electrical and electronic engineering, metallurgy, environmental engineering, disaster
prevention engineering, social engineering, chemical engineering and materials science.

Precision & Intelligence (P&l) Laboratory was founded in 1954 by merging Research Laboratory of Precision Machinery
(founded in 1939) and Research Laboratory of Electronics (founded in 1944). In the long history of the P&l Laboratory,
significant contributions were made by outstanding researchers for the welfare of the human society. Among them
temperature-independent quartz crystal oscillator by Prof. Issac Koga, gear drive engineering and numerical control (NC)
technology by Prof. Takashi Nakada, and vertical cavity surface emitting semiconductor lasers by Prof. Kenichi Iga (Former
President of Tokyo Tech) are significant outcome of the P&l Lab. Imaging Science and Engineering Laboratory was originally
founded in 1954. The laboratory was the only research organization that had conducted comprehensive research on the
development of materials, devices, processes and systems used to record, display, transmit, accumulate, process, and
convert information, and the application of such basic science based on imaging science engineering. Quantum
Nanoelectronics Research Center was originally founded in 1994. The center made great contributions for new devices
using nanotechnology and its new physics, the development and application of cutting edge nanoscale processing
technology, and the advancement of optical and electronic devices utilizing quantum engineering. The Structural
Engineering Research Center is originally Research Laboratory of Building Materials founded as the first attached laboratory
in Tokyo Tech in 1934, whose purpose is to study mechanical response of materials, components, and building structures
for safety as well as functionality against earthquakes, typhoons, and other hazards. The ICE Cube Center founded in 2011
was also merged. By combining the five organizations, the new laboratory, FIRST, was launched to promote interdisciplinary
research and industrial implementation.

FIRST consists of 14 research groups (research cores) involving about 10 researchers for each. Individual researchers are
encouraged to deepen and broaden their research as well as to conduct interdisciplinary collaborations in various research
fields. Among them, Biomedical Engineering Research Core is responsible for the interdisciplinary research activity in the
network-type joint usage and collaborative research center for Biomedical Engineering started as a MEXT program in April
2016. In "Advanced Research Infrastructure Sharing Promotion Project”, we have accomplished the consolidation and
common use of clean rooms that were scattered inside the campus, and are working to improve the efficiency of research
and education. In April 2017, Collaborative Research Chair of Real-scale Experimental Mechanics for Building/civil
Structural Members was founded with supports from industries in order to realize construction of the world's largest loading
test facility. Thereafter, FIRST launched 1 core and 2 Collaborative Research Chairs in 2018 and 1 Collaborative Research
Cluster and 1 Collaborative Research Program in 2019 for social implementation.
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EEMEHRTTATHE

The Laboratory for Building Materials was established.

RE AT E

The Research Laboratory of Precision Machinery was established.

EXMTAE
The Laboratory of Ceramics was established.

BF LFHEAME
The Research Laboratory of Electronics was established.

BT LR Z BRI £ olin
The Research Laboratory of Electronics was renamed as the Research Laboratory of Electrical Science.

SRR L EARZ (CREAEINIURT, AEERAMITZTRr, A, MOSEIRZMARMHE

The Laboratory for Building Materials, the Research Laboratory of Precision Machinery, the Laboratory of
Ceramics, and the Research Laboratory of Electrical Science were established to join Tokyo Institute of
Technology under the new system.

PREMFIZUAN, BEEMITIRAT - BXRIRIRE, ROEERRAZZTNTNEEM BN, BB LIEW
R, MOZEEMFTAICERL, FEICENRIBAMIRTERRE

The Laboratory for Building Materials, the Research Laboratory of Precision Machinery & the Research Laboratory
of Electrical Science, and the Laboratory of Ceramics were reorganized as the Research Laboratory of Building
Materials, the Precision and Intelligence Laboratory, and the Research Laboratory of Ceramic Industry, respectively.
Additionally, the Graphic Engineering Laboratory was established to join the faculty of Tokyo Institute of Technology.

BREMBM RN OEER TR ZHRE L, TERMERAHE

The Research Laboratory of Building Materials and the Research Laboratory of Ceramic Industry were
integrated into the Research Laboratory of Engineering Materials.

ENRIFL b5 fEER 2 ENS T2 5UhEaR & cilim
The Graphic Engineering Laboratory was renamed as the Imaging Science and Engineering Laboratory.

TEEBMRBENE T2t sk = BB R IR LA ISR & o
The Japanese name of the Imaging Science and Engineering Laboratory was changed.

GBI MRS, BELEWRA REAF v/ RITHIIEF vV /VR) ~BE
The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to Nagatsuta campus.

HoBTZMERZRERF v/ VAIZRIER
Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.

TEMRRRM BEE (B - 39hIFE) Fv 2/ ANEE
The Research Laboratory of Engineering Materials was moved to Nagatsuta campus.

BFWRILI NOZIRAAEEYI—3
The Research Center for Quantum Effect Electronics was established.

TEMBIMEA7ZCHE L, A5 v I AMFRFNE

The Research Laboratory of Engineering Materials was reorganized into the Materials and Structures
Laboratory.

TEMRMRAME LS v I RAREY I —=iiE L,
9 DRE
The Center for Materials Design affiliated to the Materials and Structures Laboratory was established.

INAES Sy IMRAMEEET O« ViRt

IWAES S v I AMEFICENLERSR EEYERSR Y Y—] #HE
The Structural Engineering Research Center affiliated to the Materials and Structures Laboratory was
established.

JO0VT« 7REEEWREY Y —3
The Frontier Collaborative Research Center was established.

BTEMEMCHBEYA 7OV RAT AR EYI—FRE
The Microsystem Research Center affiliated to the Precision and Intelligence Laboratory was established.



T 165 @ BTHRILY NO-IRHE LY I—EREILL, BFF/ILT NOZIXHREY I —=RE

The Research Center for Quantum Effect Electronics was reorganized into the Quantum Nanoelectronics
Research Center.

TR 17 & @ MEWHARZRE, £FICVU1—Y 3 VFAKESZRE

The Integrated Research Institute and the Solutions Research Organization within the IRl were established.

TR 186 @ NAESS Y IRTEFHERET U Vst I—#EIEL, BB 7T UPILSR ey I—%RE

TR 19F @ JOVT « PEIEHEMHREY I —,

r; 20 £ @ FRELFMFMICHE
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(2008)
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(2018)

]

®
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]

SHN3EFE @
(2021)
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The Center for Materials Design was reorganized into the Secure Materials Center affiliated to the
Materials and Structures Laboratory.

RNUFp—- - EIRZ - TRT AU—,
WEMRED 4R =ZHia L, 7OV« P7HEREYI—ICEE

The Frontier Research Center was established to incorporate Frontier Collaborative Research Center,
Venture Business Laboratory, Incubation Center and Collaborative Research Buildings.

BEF 277 N\ARMRE I —=RE
The Secure Device Research Center affiliated to the Precision and Intelligence Laboratory was established.

(B) MohzkzRELL, WEBIMRMRUMARRZENERETD ) REHARZRE
The Integrated Research Institute was reorganized.

JO0VF 4« 7HRLY Y —ZFHERNICHELIC IO > T 1 7HiE,
AL G VU a—2 3 VIREEEZER TSR & U CRE
The Frontier Research Center and the Solutions Research Organization were reorganized respectively to
be the new Frontier Research Center and the Solutions Research Laboratory.

BETFMEANEY A IOV AT AR EY I —ZREIEL, BRT+ b= XEREV AT LR EY I —ZHRE
The Microsystem Research Center was reorganized and merged into the Photonics Integration System
Research Center affiliated to the Precision and Intelligence Laboratory.

AREGETAMARNBRER LM MR ZRELEL, HRERE U TRBERTIZM AN ZRE
The Imaging Science and Engineering Laboratory affiliated to the Graduate School of Science and
Engineering was reorganized.

REttrzELEL, BRICZWMERT, BELIZRMEMN, RAES I v I RWMER. RFFIEWER. 0
VT« 7IMEREAE VU a—2 3 VRS RIBERIEMER 8F S /IVY MO RMREY Y%
e U CRIZEAMRIRITSEE (RREESRBANINZRET, T OV T « P RS, (EREmBIRAMERR, T8R
FHRED 4 WBHRA, NMUFRGEOHREYI— (F28F4BRBRT2EY9—), HR1Z

b (ER 28 F4BRIRT 101y M) OB ZRE

The Integrated Research Institute, including the Chemical Resources Laboratory, the Precision and
Intelligence Laboratory, the Materials and Structures Laboratory, the Research Laboratory for Nuclear
Reactors, the Frontier Research Center, the Solutions Research Laboratory, the Imaging Science and

Engineering Laboratory, and the Quantum Nanoelectronics Research Center, was integrated and
reorganized into the Institute of Innovative Research.

EARNNERTEZH BN R EEZRE

Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded
BIFERIZMR D7 23R E

Materials Processing Science Research Core was established.

SV et AN =P S ey,

(I8) YUa— 3 ViRsmEEERERN(C

Za1—JU7P T 7 /0 —FRKREMHBNFHEEZRE

NuFlare Future Technology Laboratory was founded

UN=T 1« —)U RRERFIHEOR Y bV AT AR RIS BEZRE

RIVERFIELD Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and
Systems was founded.

IV YRR Z5%E
Komatsu Collaborative Research Cluster for Innovative Technologies was founded.
LG X IXTG ITRIVF—=RAX—hrITUFPIL&T/INA R (SMD) HETHRZRHEREZR

LG X JXTG Nippon Oil & Energy Smart Materials & Devices Collaboratlve Research Programs
was founded.

A AR I 7 2% E
Applied Artifical Intelligence Research Core was founded.

HW R T INA R A7 ZRE
Smart Materials & Devices Research Core was founded.

ENEOS AX— bR T UPIL&T/NA AHEIAREEZR S
ENEOS Smart Materials & Devices Collaborative Research Programs was founded.

LG Material & Life Solution & FEHLS Z 5B
LG Material & Life Solution Collaborative Reseach Clusters was founded.
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*[I ﬁlé1 tI?ﬁﬂ:% j 7 Intelligent Information Processing Research Core

Al D IR ERALIE D EERIARRA & Z DILA

Mathematical science and engineering of brain information processing

Ea—9UA Y RT2AREN—=F Y NVYT YT 4 Human interface and virtual reality
Ea—<VyBRESAZ2—T7 4R Human olfactory interface
BASENE LHESER Natural language processing and computational linguistics

AIHges ba—wreovM4vy2539ay

Artificial intelligence and human-machine interaction

Es_timated EMG |

B i 1

M S HEE L7 iBESZAALFENRT -7 A haRy b ADOBZITE U1 —Y = > MEERIFEY — L VGent Editor
Wearable olfactory display VGent editor, an authoring tool for agent motion responding to human
movement

ﬂ*‘j $ g Prof. Manabu OKUMURA
@ 045-924-5067 @ R @O R2-7 3. i S
O oku@pi.titech.ac.jp . R
@ http://Ir-www.pi.titech.ac.jp/ P R
o — -
g id EASEAR, MNOERIRT, EYYEIE TR I0Y avess b s vmnand B Lnt
B T v ! FIET
TRER - B | & EEHEBTLET BHT L 2 ORBAY 27 LD TR (r b I ;m;
REOHIEIE |- \HOSERROEFLEREL T (RREBREEORY, XIRMTIZHT 35%) ool DS L
CTRZMERD [hh Y dN] RREA I RS T RN
CEEHEOII A= —Y a yTRICET AR # T & vo e
- Animated agento A S - & 3 54 : oo bt
TWWWEDTFHFR T —=ZhHDTFRA A= -
SR, FIENFERICE SV ARSELE —
Research Field | Natural Language Processing, Text Mining, Computer-Assisted Language Learning S [LY s NI AGE Wi WLy B4 TIL

Objective Development of the technique of natural language processing and application systems L AT A TERRE LT R A

Disposable maglev centrifugal blood pump in animal test

Current Topics | - Incremental Language Understanding Model (Robust Semantic and Discourse Processing).
- Automated Text Summarization.

- Development of Communication Assistive Technology for People with Disabilities.

- Animation Control through Natural Language Understanding.

- Text Mining from the text data on the WWW.

- Statistical/Machine Learning-Based Natural Language Processing

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Intelligent Information Processing Research Core
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Nt FREE s

Prof. Yasuharu KOIKE

@ 045-924-5054 O J3ik
@ koike@pi.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/

e J3-11

RS E HERWEERY ba—vrArET7—X
MEER - Bx | EFEHCERERUER E OMEEORBL L1 - AV R T 1 —XADIEA
RIEOFIRE | - FHEROPENS
- HBEROET I
CTLAYRI VAR T =R
-BEESERAVELa—T AR T —R
R BEEMWEZAFLEESETIL
Research Field Computational Neuroscience, Human interface
Objective Investigate of brain function such as motor control and applications to human interface

Current Topics

- Computational Neuroscience

- Modeling of a musculo-skeletal system

- Brain Machine Interface

- Human Interface by biological signals

- Motor learning by reinforcement learning

HEESERVA VYR —7z— R FADESH L NI HERES %
FRAIL, (REEEROORY FCEDDAFEBHHT I ENTE D,
Human interface using EMG Signals:EMG signala, which indicate
muscle activities, are measured. These signals can bring the

robot in the virtual environment or slave of ourselves into action.

hEX =S8 zm

Prof. Takamichi NAKAMOTO

@ 045-924-5017 O R2&
@ nakamoto.t.ab@m.titech.ac.jp
@ http://silvia.mn.ee.titech.ac.jp

® R2-5

i it MEBHRLE - 2 —< (2T 1—2R
MREN -BE | L2~ VREAN VL7 —R%EERTS
BEOMEREFE |-t —~v AR 7x—X
CRET AR LA
CBWE VYV IR T L
REFE RV RMEERLE
CERBERVWEEYBER
Research Field Intelligent information processing, Human interface
Objective Realization of human olfactory interface
Current Topics | * Human interface

- Olfactory display

- Odor sensing system

- Sensory information processing using deep learning
- Odor reproduction using odor components

i R
T ek i EF";_ P
SN - lar
Fennie aray ‘ 1 besed

Spirmc
P it ottt
Buery v I RT L
Odor sensing system

i
VI TNVRETART LA EFDZAVT VY
Wearable olfactory display and contents with scents
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Intelligent Information Processing Research Core

Rl &— smus

Assoc. Prof. Shoichi HASEGAWA

© 045-924-5049 @ R2iE
O hasegawa.s.ab@m.titech.ac.jp
@ http://haselab.net/

© R2-20

WELE 1= AV RTT—R - N=F ¥ )LYT7YFq
WEAR - BE | ADRBLIVWEWE LEETEZ2BRRBEOBE
BOREDOWIEHE | - BRe LSS THETES TV v b
BTV, WMEAY 2T —X
CBETELNVARBRBANCEAOR Y b
CN=F XY NYTYTF4, TLITVREVX
Research Field Human interface and virtual reality
Objective Information environment for vital, active and joyful life

Current Topics

- Conversational agent with gaze and gesture interaction
+ Physics engines and haptic interfaces

- String based stuffed toy robot soft to the bone

- Virtual Reality and Tele-existence

UTPINEA LGB T ab— 2 > & BIRER
Real-time physics simulation and motion generation

BETELD BN CHHOR Y b & REBHE
Soft staffed robot soft to bone and its mechanism

MEROMEBRROIZHD ) T2 A LERERE
Real-time FEM for haptic display of material feeling

ot FEXBR amm

Assoc. Prof. Kotaro FUNAKOSHI

@ 045-924-5294 O R2ME
@ funakoshi@lr.pi.titech.ac.jp
@ http://Ir-www.pi.titech.ac.jp/

® R2-7

i id BARSRBWE, YALFE—SARFEYRTL, ba—IrIvvAvR70ay
WHEER -BE | AoLSICceidzfEn, NERATEIMNA V27074 7 AT LD
BEDOHERE | - SREFEERONA STV Ry 7T —0EFIL

CVILTFE—RANEYRT L

cJEEEBRICE D ADIRREHETE

s WILTFE— LIS & MB O ER A IESR

- BAEMBEO T YA v 7 ML L RARA K0 — > OBR
Research Field Natural Language Processing, Multimodal Dialog Systems, Human-Machine Interaction
Objective Development of interactive systems that use language in a human-like, cooperative way

Current Topics

- Bayesian network model of understanding referring expressions

- Multimodal dialogue systems

+ Human state estimation using non-verbal information

- Interactive multimodal concept and knowledge acquisition

- Development of the design concept of cooperative intelligence and drone hardware for
proof-of-concept research.

"

Ry b EEHI-VOTILFE—LILIEE
Multimodal dialogue between a robot and multiple users

Kmrwrhed wabuis iidar iy, ShalKatfoe )
RGOz H O F O — > FIEER
Drone control board for cooperative intelligence research

=M REIL exem

Assoc. Prof. Natsue YOSHIMURA

@ 045-924-5165 O Rt
@ yoshimura.n.ac@m.titech.ac.jp
@ https://www.nicep.first.iir.titech.ac.jp/

© R2-16

WS BUEBESUE, ta—<wr A4 71—2R
MR - BE& | MEBTAES 2RV NIEROMT L 2D AT LA
BOEOWRRE | - k% BV 7E8), 5738, BUBICET 2REmmat

- BEE B R R EGRE (MR % AUV 7-MIE RS

TR VAVET =R (TLAvyaAvEa—RA YR T7—2R)
Research Field Brain activity signal processing, Human interfaces
Objective Neural decoding of brain activities and its applications

Current Topics

- Decoding of motor, language, and emotional information using electroencephalography
(EEG) signals.

- Decoding brain states from functional magnetic resonance imaging (fMRI).

- Brain machine interfaces/ Brain computer interfaces.

| Actual EMG Estimated E

Bog o oHEE LB EBES 2 FA L
FENT=TTA ARy b

A power assist robot controlled by EMG signals

estimated from EEG signals
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Intelligent Information Processing Research Core
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Asst. Prof. Katsuhito AKAHANE

@ 045-924-5050 @ R @ R2-13
O kakahane@hi.pi.titech.ac.jp

@ http://silvia.mn.ee.titech.ac.jp/

BE DB SEHE

TN=F XTI T 4
cEa—vwvAYRTI—X
CNTTF AT TNAR

Current Topics

« Virtual reality
+ Human interface
+ Haptic device

HiESN &Rl s

Asst. Prof. Hidetaka KAMIGAITO

[ Pobintan wgraf 8 st

= g ) MWW ik B A

+ Document translation
- Document summarization

< == @ 045-924-5295 @ R2®m @ R2-7 T &% WW wmEs AR m  wm an
= @ kamigaito.h.aa@m.titech.ac.jp =
‘ @ http://Ir-www.pi.titech.ac.jp/ FTT— o = o
- . = @
BEOWMAERE | - XEHE _ 9
N X%@ﬂﬁ Pakistan signejd a resolution on Monday to import 1 MW of electricity “fr:m Kyrgyz
C XEEH .
: - [ mmmsew |
Current Topics | - Sentence compression

———

’!.F.-lmq-a-.m o Morduy ba et 0 M oF slechcl,  bo By
HRAIBHEBOBEICLY, AL RXOB®RERIFLOD,
RX%&@<EMRT 52 &2l
Our proposed recursive attention module can support to
compress a long sentence into a short one.

SUPAT Saetia m=

Asst. Prof. Saetia SUPAT

(1) ® R2E @O R2-15
@ saetia.s.aa@m.titech.ac.jp
(5]

RIEDWEHRE

oA RITAETAETL
cIfpY — FEE
CREI Y PAE—-ZBWEREEROT

Current Topics

+ Brain connectivity model
+ Episodic memory
- Transfer entropy-based causal discovery algorithm

-
Ll
S s
e
1
i iRR ’I l
e Woriing Memory Task AR , P

(Encoding Phasc) {Recallection Phase}

MRIEROHER I T% 2 7 1 €7 1 TFALOH
Left : Design Environment for Interactive Characters
Right : View Point Dependent Gaze Direction Display

=K B% o

Asst. Prof. Hironori MITAKE

@ 045-924-5049 @ R2#E @ R2-20
@ mitake.h.aa@m.titech.ac.jp

@ http://haselab.net/~mitake/

R OWTFEEE

CAVERTITATR YT RDIHDOEERIRDZBEVOT YA VERE
CHERNAFEREZR DTV AN A X —VBA Y RZ7 0T 4 7% v 704
CESFUYHRER I TRBIRNGBTA AV R PRI IEET AR LA

EiAYETOTA TR YT I ROTHL VB
A RRICSCIBRBERRT 2T 1 27 LA
Left : Design Environment for Interactive Characters

Current Topics

+ Motion and Behaviour Design Environment for Interactive Characters
- Interactive Character Digital Signage with Social Presence
+ Anti Mona Lisa Effect Display Enabling Selective Eye Contact

Right : View Point Dependent Gaze Direction Display

QOEFEES OFE ORAMES OEmal OK—LR—Y
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Ay bR=I X Spintronics in/on Semiconductors
EBT /AR - ETEEEE Integrated devices * Integrated circuits
I bR=s R Organic electronics

A—HYF—AVR—TzARERYIIVAVESIay
User Interface and Man-Machine Interaction

{503 Image processing

BHEEF*21V 71— Information Security

AIx0gE Artificial Intelligence
R T/ R ERE® AT LA

MWATFT AT A

3ETEER
EMEEE AT FRTLA

F4ATL—
ZREMG AT A
A A= H ST e : T
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AA—DLTTNRA

‘ AmEFEEH R

Soft Bifi
485250
o 4T

Hard#:fiv
HE-7 02
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EHA ) R—3 a VEIZEa 7 OB & 244 - FeifiREis
Framework and Academic and Technical Field in Imaging Science and Engineering Research Center
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Imaging Science and Engineering Research Center

fRiE BXK e

Prof. Itsuo KUMAZA WA

@ 045-924-5291 @ R2&E
@ kumazawa.i.aa@m.titech.ac.jp
@ http://kuma2.isl.titech.ac.jp/

© R2-59

i it BEHRNE, 1—HF—( v 2—T7 (R, BHFE
WREN - Bk | BGREYOFTARE, BGRLE, BRIBHOFREBZERL, A8EE, £EZ7( v BH
b, BERA X TR BBREBENICHT 2, FREL VY EERRBRFEEZEEL TAL
BWOA Y250 avE2BERTHREVD D LT 5, @REKICHUEFROLEHZE L
TA—7 7= T OFHFRBERFEICAT 5,
BLOMERE | - THOEE TR CTHMMES P RIERE (CEGRERHERM & I5H
- MRIl, XIEGEFEOEERBROT 4 —7 77—V I L 2BEGRH LD %ﬁﬁ@ﬁﬂ:
CERRRICERETEZNE - RE - KHEEEN - sRLE0MBEERIERE
- Sy (B, EH, IERE, YvA A, BE & v F, GPS, T%i_) LEE,
BE, MERREREE (TARX7LA) ZAVWRILFE—SL - 2—HF—(v4—Tzx
A4 X
C AT LFERN AT AN AMITEIOSHT
Research Field Image Processing, User Interface, Machine Learning
Objective The objectives of our research activities are as follows: Exploring novel image sensing

and recognition principles, applying them to automated cruising of automobiles or
drones, production lines in factories and detection of suspicious actions in images
observed by surveillance cameras. The multi-modal user interface that uses various
sensors and tactile displays in addition to visual or auditory displays for
man-machine-interaction. Innovative machine learning and deep learning principles and
their application are investigated.

Current Topics

+ Image recognition techniques for factory automation: robot vision for assembly and

detecting defects in products.

- Automatic diagnosis of Medical images such as MRI and X ray images by deep learning.
- A small and energy-saving tactile display for mobile or wearable devices.
+ Multi-modal user interface using various sensors (image, pressure, acceleration, gyro,

rotation, sound, touch, GPS and vicinity sensors) and various displays (screen, speaker
and tactile display).

+ Tracking and recognition of human actions by networked stereo cameras.

LR H A FEHH
Multiple view image observation system

Built-in Sensors:
Touch screemn,
Front camera,

Gyroscope and
Accelerometar

+

Yaoice Coil
based Actuatar

“Pressure Sensors

Track Ball

Vaice Coil
based Actuator

TILFE— 5?» A—H—A v 2—Tx(R
Multi-modal user interface

b AR

l.:'-l]! LW i EF WEF LT

£ fa ]
LnE® LT [ ] WELE ]

XREED DT 4 —7 7 —= >V TREFBRIRH
Kidney stone detection in X ray images by deep laerning
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Imaging Science and Engineering Research Center

A EBEX ==

Prof. Hiro MUNEKATA

@ 045-924-5185 @ I3k
@ munekata.h.aa@m.titech.ac.jp
@ http://www.munelab.first.iir.titech.ac.jp/

® J3-15

R E KEEBLEZZAEY PAZZ R
WEBR - BE | FEXT A ROME - ISAYEZ~OFHHE
B OWEFE | - ARAFEL - SHEF - AR
- ARAEAVEZHAABEEN (VU —Z—IEFRBE => FROR—YSRBIIZEN)
- DN BIHFRT - A - FEFERIME DK HIE
Research Field Spintronics using light
Objective Contribute solid state physics and optics/photonics through the study on new optical

Current Topics

devices

- Circular polarized light emitters and detectors, and spin amplification
+ Cancer diagnosis with circular polarized light (led by Assoc. Prof. Nishizawa, see his page)
- All-optical three terminal devices with light-sensitive magnets and their manipulation.

[Recent Publications]

[11E. A. Mashkovich, K. A. Grishunin, H. Munekata, and A. V. Kimel: Ultrafast
demagnetization of ferromagnetic semiconductor InMnAs by dual terahertz and
infrared excitations; Appl. Phys. Lett. 117, 122406 (2020).

[2] B. A. Magill, S. Thapa, J. Holleman, S. McGill, H. Munekata, C. J. Stanton, and G. A.
Khodaparast: Magnetic field enhanced detection of coherent phonons
GaMnAs/GaAs film; Phys. Rev. B 102, 045306 (2020).

[3]H. Munekata: Low-threshold pure-circular polarization electro-luminescence from
spin- light-emitting diodes consisting of oxidized Al/AlAs tunnel barriers; Proc. SPIE
11288, 112880Q (2020) (doi: 10.1117/12.2545701).

[4] N. Nishizawa, et a/. Monte Carlo simulation of scattered circularly polarized light in

in a

biological tissues for detection technique of abnormal tissues using spin-polarized
light emitting diodes; JJAP 59, SEEG03 1-6 (2020).

[5] H. Munekata, et a/,, Imparting memory functionality to planar waveguide structures
with photo-magnetic materials; JJAP 59, SEEA05 1-10 (2020).
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(EED D) KBROFKR%ZRET 3R T EEDERT —
&, Co/PAERIBHEMIEN (F), ZOBRKREEMLLZHTF
HEFEEE (R)

Experimental data of photo-excited precession of magnetization
(left), schematic illustration of Co/Pd ultra-thin multi-layers
(upper center), and the concept of three-terminal photonic
device utilizing photo-magnetic property (lower right).

C (b)) BfEoRBEAETFER

W RAERDEAETR

(Above) Three photographs
showing experiment of

# CP-EL using home-made

spinlLED.

ARAFEARFERVIEADPAZHEBD S A -V K
Illustration of cancer diagnosis with circular polarization

fREF A emus

Assoc. Prof. Hiroaki IINO

Y e @ 045-924-5181 @ Ik © J1-2
i @ iino.h.ab@m.titech.ac.jp
“ @ http://www.isl.titech.ac.jp/~iino/
RS E BHTILI FAZIR, AX=PYFFNAR
WEBR - BE | KEEA A =2V TN A0 DREMEOF SR OB
BROMESE | - oaBEARIBUEEERFEEMEORA
- REMEMEERETAW BN VY VRR
- REMEFRALIZARTAER0ORA
- REMEHAER O BREEEE OMR
- REMEMEEEREAV AT PIL I PAZIRTAAR
Research Field Organic electronics, Imaging devices
Objective Liquid crystalline organic-semiconductors toward large-area imaging devices

Current Topics

- Study on quality liquid crystalline organic-semiconductors

- Organic transistors using liquid crystalline organic-semiconductors

- Study on solution process using liquid crystallinity

- Study on carrier transport properties in liquid crystalline organic-semiconductors
- Optoelectornic devices using liquid crystalline organic-semiconductors

TIAFy VEREICART 0 R CHEE L RSB EEEEEE
DEEFT VYRR

Organic transistors using liquid crystalline
organic-semiconductors fabricated by solution process on a

plastic film
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Imaging Science and Engineering Research Center

INE BE axem

Assoc. Prof. Takashi OBI

@ 045-924-5482 @ R2E @ R2-60
@ obi.t.aa@m.titech.ac.jp

@ http://www-obi.isl.titech.ac.jp/

iy it

HRBER 2T L, ERERLE, ERBEGLE

MR - B

HEOERL E XA B ERLE - BELERAM OFIFE

BRIEDOWSERE

AN BFRIAFERPICH— FOFE

- EEIEROSEN RO

CEEAAY T ROERY R T LORRER
C RULF ARG M VEGE AW EREGRET OMR
- ERBGROBERFEDOHI

Research Field

Social Information System, Information Security, Medical Image and Information
Processing

Objective

Development of information systems and imaging systems that are used in the medical
field and public sector.

Current Topics

- Japanese National e-ID system

+ Advanced techniques of the medical information

- Secure Medical network and Systems

- Medical image processing using the multi-spectral images
- Reconstruction method for the several medical images

Cigraburs Service Pravider{ S99}

Regaer for uae vl PRI 0
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FIDO% A L 2 EFRH B T ORBIE S E DR
Easy and Secure Electronic Consent in the Medical Field

i |
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meE J l{"ﬁ s i _21
e —_——

GAN%Ff L /- iR B E G D B Ak
Conversion of stained images using GAN

EBR B e

Assoc. Prof. Satoshi SUGAHARA

@ 045-924-5184 @ I3 O J3-14
O sugahara.s.aa@m.titech.ac.jp

@ http://www.isl.titech.ac.jp/~sugaharalab/

i id EBT AR, EBEE, A /0RABREEV 21—
MEER - B8 | EEEEN - xL¥F—XEBITL /7 bR/ X
BOEOWERE | - NMEXZRZICH L7HEEEEBAHACMOSH P v 7 3%l
CTNERMXETYDOTA 707 Aty Y/SoCAEAMT
- Internet-of-humans (loH)D 7= D~ 4 7 AMEFHKEE Y 1 — LT
Research Field Integrated devices/circuits, Micro thermoelectric generators
Objective Integrated electronics for low-power energy-efficient logic systems

Current Topics

- Low-power energy-efficient CMOS logic technology using nonvolatile retention
- Nonvolatile memory technology for microprocessors and SoCs
- Micro thermoelectric generator technology for internet-of-humans (loH)

R decoder

Pre-chasge

CTRL huffer
SR Decoder

olurmn decoder ReadoulWVrite circpits
Nonvolatile SRAM

“Thermoelectrit element
Thin-film micro-TEG

KE IS = 3@

Assoc. Prof. Akira OHNO (Specially Appointed)

045-924-5181

J18R

J1-2

akira@isl.titech.ac.jp
http://www.isl.titech.ac.jp/~iino/

0000
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Imaging Science and Engineering Research Center
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Lecturer Shuichiro YAMAMOTO (Specially Appointed)

045-924-5456

31

J3-14

sh_yamamoto@isl.titech.ac.jp
http://www.isl.titech.ac.jp/~sugaharalab/

90000

. N
1/ sst. Prof. Nozomi
AR £ mx Asst. Prof. N i NISHIZA WA

@ 045-924-5178 @ J3E @O J3-15

| @ nishizawa.n.ab@m.titech.ac.jp
“ @ http://www.munelab.first.iir.titech.ac.jp/

z
BROWFEE | - ARAEHE, SHTIREY 7+ N2V ZRZFORH it/
- PR EL % A Fo AR Y A BT T R e o
e i Cot
Current Topics | - Development of spin-photonic devices emitting and detecting circularly polarized light " o ety 4 b
- in vivo cancer diagnosis technology using scattering of circular polarized light +Purs croukwiy polartred kgt amisson nERT |y | itivo cano: diegnasis
-y bitiary ety ool . _hechnijue wilh ciiGsdy
~DesncEor of ciroulerly potarizad Boh | podartomd Bche scaBerig
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BFTNAR -EB/YRT L Electron devices, Integrated system
- 8BEK 77X% Optical measurements, Ultrasonics, Plasma technology
- Water
Microplate 3 ? .'

} 15 mm
P"u"(.‘- film

Acrylic pipa
Frequency. 1.5MHz Concave transducer i
BERBERIC K 2MOBHOEREITHH L ERXNY 7 2AF vy &) v 7 T rFy TEEE Y
Ejection of micro droplet with focused ultrasound Quadrature Backscattering Circuit One-Chip Inertial Sensor

%# _E g Prof. Kazuo TSUTSUI

@ 045-924-5462 @ 128 @O J2-69

ey
'ﬁ' I @ tsutsui.k.ac@m.titech.ac.jp

‘i @ http://www.tsutsui.ep.titech.ac.jp

iEiwarid BFTNARX, BFHE - 7O€ R, BREER
WEEW - B | MR - 70 XERMIC L 28MEEF T/ REMTOBRR
BOROWERE | - BIRAKREICK 2ILGF ¥ 2UFEGaNR b7 P R4
BRRRIEIC & 23K TF v 2 L#EEGaN b 7 > ¥ 2 & (FInFET)

- AlGaN/GaN HEMTIC 5 1F 183832 > 2 7 H AT GaN FinFETs %rmed by selecltTve area7growth proceéses

- GaNRC-MOSEMBEICAIF 7op-F + & JLAIGaN/GaN~ T OHE F 7 VP X &

: E%¢D7774—&m C & B FEERPRMY D 3 RITHEE DR -

5 MOS trarsistor

Research Field Electron devices, Electronic materials and processes, Crystal growth

Objective Research and development of high performance electron devices based on new material
and process technologies

Heavily diapes)

Current Topics | * GaN transistors with fin structures fabricated by selective area growth techniques.
regaona

- Low resistivity contact technologies for AlIGaN/GaN HEMTs.
- P-channel AIGaN/GaN heterostructure transistors for GaN C-MOS integrated circuits.

+ Analyses of 3D structure of impurities doped in semiconductors by atomic holography | w@mz+ros57 4 *(:;55;?,\*4;;,3@;5;@%@ 3 Dy AERR
techniques. Analyses of 3D atomic structures of impurity atoms
doped in Si devices by hotoelectron holography

':F*‘:l' EXEB 8] Prof. Kentaro NAKAMURA

st impufity sestors

e —
e ts e, B
e’ @ 045-924-5090 @ R @ R2-26 |
'— 5 . .
.‘# @ nakamura.k.ah@m.titech.ac.jp
'-' @ http://www.cns.pi.titech.ac.jp/
WS EBGAT /N R

MEHN - BE | 2B LAEEASRIET I E VY S ATABLPZDOT/FaT—REDBE
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BERE—X - T/ Fa1T—=&

BERROLDON - BEF K

C KT T AN YT

- BHAIRLFE

Research Field Applied Acoustic Devices

Objective Development of high-speed distributed sensor system and actuators :
Current Topics | - Non-contact transport/manipulation of droplets using ultrasonic field. FRFBIC & S IEMREDONY R T BEROBSNER
- Ultrasonic motors and actuators W3z, ;?éﬁwﬁt‘ﬂ);{ﬁzﬁ%rbqlf#&ﬁﬁ’dﬁﬁﬁ BEYT DT
: EEBELTVWET, £, ZRISHEFIEE ERITCEE
- Optical/ultrasonic measurement for healthcare use. TrzebRIFLTVET (LK),
- Optical Fiber Sensors HENZEOEIC LTy TENBTF (FEE),
: Non-contact manupilation of droplets using ultrasonic levitation.

- Visualization of acoustic field

OEFEES OFE ORAMES OEmal Oh—LR—Y
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Applied Electronics Research Core
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Prof. Masato MOTOMURA

" © 045-924-5654 @ J3E O J3-30
\3_&— ' @ motomura@artic.iir.titech.ac.jp
‘ ‘ @ http://www.artic.iir.titech.ac.jp/
i it AlarEa—74 7 (RERMBIMRMREE - IR1= v b & L T2019FEICHKE)
MEEMW - ME | BERBRWET —F¥ T/ F v ICKBEBAIHET 7V T —> 3 > OhE
BEOHETRE |- BE=2—7 L%y +7—2 (DNN) 77€5L—%
TV U TULERBT /T L —4
= S
REDYAY 74 F¥a5T7NAVvE1r—T 4 v IR —%F 0 F %
Research Field Al computing research (Research Unit, Institute of Innovative Research, since FY2019)
Objective Establishing structure-oriented computing architectures for wide-range Al applications

Current Topics

Reconfigurable computing architectures for
- Deep Neural network (DNN) accelerators
- Ansemble learning accelerators

+ Annealing machines

and so on.

ARTIC
STATICA: Key Contributions
[C1] Stochastic CellWlar Avtomata -
Anneafing (SCA)
Posi-BAspin dynomics ha achiowes
D(N) times fasher convermon than 54
[C2] STATICA Architectyrs '
SCA-baced parallel spivuncate HW
archisetarn with noar-semery
roCassng concept
(€3] HW Realization ansd
Ewaluation
Doka-diven smukancous spn updain
Eficient rancom numbes censraom
nol Bxghanad)
« 50 Chi implementain (right
phana) &
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Annealing processor LS| with fully-parallel update for

fully-connected spin systems
STATICA (Stochastic Cellular Automata Annealer)

-
@ nea

STATICA CHIF

Assoc. Prof. Hiroyuki ITO
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(FiE &2 emm
0 045-924-5010 9 J2%#E 9 J2-31

@ ito.h.ah@m.titech.ac.jp
@ http://www.ateal.first.irtitech.ac.jp/
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Research Field Integrated Circuits, RF Circuits, Sensor Networks, loT and Applictaion
Objective Research on interface technology to connect real space and cyberspace

Current Topics

- Ultra Low Power Wireless Sensor Circuit Technology
- Low Noise Circuit Technology

+ Monitoring Technology for Dairy Husbandry

+ IT Technology for Agriculture

- Measurement Technology for Dental Therapy

FEIGBEROBLMBMEZ 77 aF NI 2 AH
Low-Phase-Noise Fractional-N Synthesizer for Wireless
Communication.

T, M Bt I
R SERT=4 Y VI
Monitoring Technology for Dairy Husbandry
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Applied Electronics Research Core

ﬁpgﬁ; SEﬁEE HRUE Assoc. Prof. Akitoshi OKINO

@ 045-924-5688 @ 2 @O J2-32
@ okino.a.aa@m.titech.ac.jp
@ https://ap.firstiirtitech.ac.jp
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ERTY 7 ATICLBKE, LN, KREH R HBENE

CHLWEKEAE, D7 1 v OB BREEES~OLR

Research Field | Atmospheric Plasma Engineering = ro-:-_:;i-gl;m;n}_ ; i};_f:\-_-n_‘lrl?xlrplu..mj:ﬂ.:t:
W AGEORRE TSI T

Objective Development of new atmospheric plasma sources and its application for medical/
analytical/ environmental/ material field

Current Topics | - Multi-gas temperature-controllable atmospheric plasma source

- High sensitive measurement system for skin surface/in vivo drugs
- Elemental analysis in single iPS/cancer cell

- Sterilization, hemostasis, waste gas decomposition by LTP

- Surface treatment/coating for high-strength adhesion Gas decornposd

BETIITERHOENZ

e
UM LZ L

HHEﬁ lii;gi[ HRE Assoc. Prof. Marie TABARU

@ 045-924-5051 @ R2#E @ R2-25

@ tabaru.m.ab@m.titech.ac.jp

@ http://tbr.firstiirtitech.ac.jp/

e ST YER T ih f ETN O £y 24 =1 o E;::‘lﬂl"ﬂﬂ Incident Farabolic
HELE SETY, ERBERK BRHNY, BHIF |lg|‘|-t reflestar
WEHE - &8 | ATRETE, FROAEAOLNEMCET 2 REToTh Y, B, BEESE, ~ Laser

LRI T, BESBAOGHEEEELTVET, window
BOEOFREE | - EyosEmmEsstty e
CAICR I LLWERLHWEBREE Y
CRFHEHERVEEEREOMEA X P fgf:g;gg;:"'m"'ﬂ
BER T I—EHBAESEAVEEEE=X Fruit
CHEBHFRD 72— arvA A=Y % B E IR % UL R D IR E TR

Firmness measurement of fruits using airborne ultrasonic transducer
Research Field Acoustic engineering, Medical ultrasound, Food science, Welfare technology

Objective QOur group studies measurement technology using ultrasonic and optical waves for Troydar v peprpc
medical care and agriculture.

Current Topics | - Firmness measurement of fruits. %
i ilizi i i Eiablic tube

- Tactile sensor utilizing acoustic responses of an elastic tube.

- Endoscopic elastography using optical coherent tomography. Pumr:m
- Motion monitoring using ultrasound and EMG signal.
- Fusing imaging of ultrasonic and optical image.

VN IAVAE YN Y R
Tactile sensor utilizing acoustic responses of an elastic tube
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Applied Electronics Research Core
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Assoc. Prof. Jaehoon YU

@ 045-924-5654 (2 KT
@ yu.jachoon@artic.iir.titech.ac.jp
@ http://www.artic.iir.titech.ac.jp/

® J3-30

it AlavEa—74 7 (RIPRINAIRHER - IRI=v b & L T2019EEICHKE)
WEAN - BE | BERBEHRUET -7/ FvICLREREAIMET 7V T —> 3 > OhE
SR OWTEHE | - P B0 R T L ITY XL
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STV TNRRET LT L —R
Research Field Al computing research (Research Unit, Institute of Innovative Research, since FY2019)
Objective Establishing structure-oriented computing architectures for wide-range Al applications
Current Topics | - Acceleration algorithm for machine learning

- Deep neural network (DNN) accelerators
- Ensemble learning accelerators
and so on.
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CHU Van Thiem msm

Asst. Prof. Thiem Van CHU

@ 045-924-5654 O I3
@ thiem@artic.iir.titech.ac.jp
@ https://sites.google.com/site/thiemcv

® J3-30

BOEDOFERE | - XA VMY Ea—FT 47
cVarvvaF¥arzsarea—-sary
- AL HALIE

Current Topics | * Domain-Specific Computing

+ Reconfigurable Computing
- Parallel Processing

w
Mrocessng elements ane connecbed
Tinugh & Rebwerk-on-chip

RBE Wy
Research Topic: Parallel Processing

b
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Asst. Prof. Sangyeop LEE

@ 045-924-5031 (2]
@ lee.s.af@m.titech.ac.jp
@ http://www.ateal first.ir.titech.ac.jp/

2 @ J2-31

R OWIFEFRE

- MEMSHNRE & >+ —

- Beyond 5G,/6G> 2 7 LMIERIR (75~ ViEE)
C 2SR T T N AR ERET

Ty T RARSBERERE T YA

Current Topics

- MEMS Acceleration Sensor

- Beyond 5G/6G System Development (Terahertz)
* mmW/THz Circuit Design

+ Antenna/Frequency Selective Surface Design

T ITF T

CMOS k7 »rir—73 (265. 68GHz)
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Asst. Prof. Yuji WADA

@ 045-924-5052 O R2iE
@ ywada@sonic.pi.titech.ac.jp
@ https://www.nakamura.pi.titech.ac.jp/

© R2-26

BEOWAEE | - FERT /N1 2 OBUERNT
- BEREERIC & 2 RHE 75 OB ERFT
R I T
Current Topics | - Numerical analysis of devices using acoustic streaming

- Numerical analysis of ultrasonically levitated droplet
- Vibration control using topology anaysis

[ —

BEEERICLVFE - BRINREE
MPSHLFETY T al—>arv @R
Simulation of a droplet levitated and trapped by acoustic
standing wave using moving particle semi-implicit method

OEFEES OFEE ONRAMES OEmail

OM—LR—Y



E*E*%ﬁg%*ﬁﬁﬂ:% j 7 ICE Cube Center

£1EMEE - RF CMOS[HE & Integrated Circuit + RF CMOS Circuit
TAVLREV YRy V7= RT L Wireless Sensor Network System
HEEREEERI 77y b 74— 4 Platform for Integration with Diverse Functionalities
EELCMOS-MEMSH: AT Integrated CMOS-MEMS Technology
A7*r—L TV FRZIX Swarm Electronics
PANR—TFAPHVIRTL Cyber Physical System
TINA FPERTARREEE Tera-Byte 3D Large Scale Integration
24 ARETINAR Microfluidics Device
BAIBSE T /NA R Ultra-Small Cooling Device
ELULWEE Delightful Agriculture

/ 3D Vapor Chamber

ha‘a"s’o“{oe thermal diffusion

» | .am.iz.;. ..c;mgm

heat source

Tera-Byte 3D Larke Seal ntogation Nicrofuidics Device

Cooling chip

CRNRN RN RN
o

Pﬁcﬂad

ENEREEI TN A R HLWEE
Ultra-Small Cooling Device Delightful Agriculture
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ICE Cube Center
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Prof. Noboru ISHIHARA (Specially Appointed)

@ 045-924-5056 @ 2%
@ ishihara.n.aa@m.titech.ac.jp
@ http://www.ateal first.iir.titech.ac.jp/

e J2-31
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Research Field Integrated Circuits and Modules for Analog Front Ends, and their Applications. E...
Objective Contribution to a permanent society with higher performance analog integrated circuits =

(ICs) and modules.

LS

Current Topics

- Device technologies : Low-power RF CMOS IC, Sensor interface IC, Modeling of
heterogeneous sensor devices

+ Module technologies : Prototyping techniques with open source software and hardware

- Systems : Sensor network (medical, agriculture, factory, office) , Energy management,
Vegetable cultivation management using electric sensors

- Design platforms : Open design platform for analog integrated circuits
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Prof. Takayuki OHBA (Specially Appointed)

@ 045-924-5866 O J3E
@ ohba.t.ac@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

® J3-132

Device Layesr =T um

Ultra-Thin 51 Wafe

DRAMT /N A RED1/3DES £ THL SN 72300mm™~ T/
DWTE

Cross-section SEM picture of 300-mm wafer thinned down
to 1/3 of DRAM layer thickness

i it ERTAREEBFEHRORFES & OIS AT
MEER - BE | KNV A XTIy P XEYPNE 2 =RuEBERM 2 EAHERET 5. 1/1000EHEE
BALBNECTEERTNA R, BEHTNAR, 1B Y =R EGATRBEDLD 5,
BOROIFFEE | - DRAM 300mm ™~ TNOBRE\L (~2270Y) BIH
NV T ERELEWY TAEOEBEERGRMTORRE
- WOWZ A+ 2 DBaF
- M/MREEE T /8 A 2 DBAF
FTNAZDER Y b ARy S EAFBLAHORR
- FISHEUEY B RUIRIE £ s 2 IEY TH ORR
Research Field 3D LSI Semiconductor Process Development and Applications
Objective To develop three-dimensional LS| process and technology for Tera-bits memory at

millimeter cubic in size. Power consumption ~1/100 and ultra-small size will be used for
bio device, cooling device and plant sensors for the applied market.

Current Topics

+ Ultra-thinning 300-mm DRAM wafer down to 2- um

+ Bumpless vertical interconnects between wafers

- Development of Wafer-on-Wafer (WOW) process

- Platelets generation by bio device

+ Thermal dissipation of hot-spot in device

+ Closed growth system development of lab-type plant chamber

ELINT-DRAMT T/, 4 270 VUTICHRD EXANEBE
nN20h&<hnsd,

Picture of thinned DRAM wafer. Light transparence
increases with thinning down of Si wafer.

CHEN Kuan-Neng =iz a3

Prof. Kuan-Neng CHEN (Specially Appointed)

=113

HEB mm asm

Prof. Shiro DOSHO (Specially Appointed)

045-924-5866

1388

J3-132
chen.k.af@m.titech.ac.jp

90000Q
00000Q

045-924-5019

J21E

J2-31

dosho.s.aa@m.titech.ac.jp
http://www.ateal.first.iir.titech.ac.jp/

OEFEES

OFEE ORALES OEmal @R—LR—Y



ERHESRTR 7

ICE Cube Center

m]E ?EZ ]ig (T Prof. Katsuyuki MACHIDA (Specially Appointed)

@ 045-924-5019 D 2% ©® J2-31
@ machida.k.ad@m.titech.ac.jp

Lo it
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REBHEAEERTF L L TMEMS® 2 SR EAREITONET, INOLDRFLELSIRE, oW
BBEE, HOWIHEOBHZTNAREMET 2 LK Y HFHEEEDT /N R 2R LH7-
BEEOFZAIBLE T, ARXITEHILT 2700702, B, Heksh EEEER
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+ CMOS — MEMSH#t & 3% ATl o0 i 58

- CMOS —~ MEMST /81 ZDE Y 2 — )AL OB F
+ MEMSHRE t > 4 D5 #R BRI 7 oD B 5

Research Field

Integrated CMOS-MEMS Technology for high performance of a function device.

Objective

In order to realize the integration, we have developed and researched the each
technology such as MEMS, LSI circuit, packaging, and design technologies.

Current Topics

High sensitive CMOS-MEMS accelerometer

CMOS-MEMS  Accelernmeter

Prood mass {300 mmx 300 mm)
with godd slectinplating™

BT Kool ef of, S, £ Agod Phys 42 (2005 0SGL08-1-6

CMOS-MEMSHIRE + > % DSEMEE & FEOLSIOEE
SEM and optical photographs of CMOS-MEMS accelerometer
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NuFlare Future Technology Laboratory
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Advanced electron beam writer

Improvement of writing speed

Development of high-speed data transfer module
Advanced thin film deposition

Device physics and characterization

New materials for power devices

Rad-Hard® G S PR 4

I-Gatet# &

Coeqﬁfésﬁﬁ

B Y —LMHEEEICB T 2 EBECFHEA
T A NF v T &7l A
Evaluation flow of integrated test chips
with Rad-hard by design and advanced
architecture for next gen. electron beam
writer

Prof. Takashi YODA (Specially Appointed)

4000

® AIN spacer Inm
® 015-924-5142 @ 3% @O J3-162 Seoey, At
O yoda.t.ab@m.titech.ac.jp z 3000 %o, ® No AIN spacer
3 0 . ° AIN spacer Znm
% 2000 I "..
i it BFEC—LEBEEE, SinEREAEE 8 : ) ".,.
2 1m0 <L TV
RER - B | BEF - LRBEERVEHSETAEEOMERR L ICHE LRI 990060500000,
seessssssstenciricaiiic
BLOWMETE | - o RETF £ — LEEEERIN "y 100 00 o0 w00

- BB T — 2 S R ERE T
- SERR T RO BRI R R BT
- SRR BB

Temperature [K]

INAIN/(AIN)/GaN#&EI 511 5 ¥ v U T BB E OBEKREM
Temperature dependence of mobility of InAIN/(AIN)/GaN for each
AIN spacer thickness

Research Field Advanced Electron Beam Writer, Advanced Thin Film Deposition

Objective Development of the high performance Electron Beam Writer and Thin Film Deposition

Current Topics | * Improvement of writing speed

- Development of high-speed data transfer module
- Device physics and characterization

- New materials for power devices

"l 1

SICTEREAN-VeDEERMEM> T 1L —>a > (BAHKR)
Analysis of N-Vc vacancies for SiC epitaxial growth by SiC surface
simulation(Courtesy of Nagoya Univ.)
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NuFlare Future Technology Laboratory

[ — |
INER RIE #sum 43@  Assoc. Prof Munehiro OGASAWARA (Specially Appointed)

MDA =
@ 045-924-5142 O J3ik © J3-162 REED
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Research Field Advanced Electron Beam Writer ™ 1
o W A Y
i AL
Objective Development of the high performance Electron Beam Writer am \
e
Current Topics | - Improvement of writing speed !_ —aEL 4 T b g .
- Development of high-speed data transfer module P = o B
. o 1 ) i "
U TA YL — REEADBSHIRIBETE




7 z- I\ : 7 Z %*ﬁ :J Z j_- Aﬁﬂ:% j 7 Photonics Integration System Research Center

BEER7+ b=y 7Fv b7—7 Ultrafast photonic network
IR TL New generation photonic sensing system
NHERIEERT L Optical wireless power transmission system

=i - (BHEEN - SMRLAERT MR - Y RTL

High speed, low power consumption, highly efficient photonic integrated devices and systems

} 1 mmdaD

lf'lD[]U'

Fibver couphed power (@i

LAl | | IlllllI1 |
Bl I” i
i_l l. . '-Imtl"l‘-'-'.“'l].-.
Wavelength {nm) Y ‘
[EHERRAAEREL L — NI EIC L HBHPIRETE
Wide wavelength range tunable VCSEL Demonstrations of dynamic charging using optical wireless

power transmission system
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Wavelength [nm]
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2 &

Siffi#R 2t OFDM 7 v X V3 BERIEEEDE 2 A v FRT
Si photonics all-optical OFDM channel demultiplexer with optical switches
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Photonics Integration System Research Center
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Prof. Hiroyuki UENOHARA

@ 045-924-5038 O R
@ uenohara.h.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp

© R2-43
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Research Field Ultrafast Photonic Network, signal processing, and Photonic Integration Device
Objective Research on optical signal processing for high-speed, large capacity transmission, and
optical integration devices and systems for Photonic network with low power
consumption, and highly efficient transfer
Current Topics | * Optical signal processing technique for high-speed and high efficiency

- Optical linear/nonlinear distortion compensation using intensity-averaging,

phase-linear-approximation DBP/ machine learning

- All-optical wavelength conversion technologies with optical comb pump generation for

high spectral efficiency

+ Silicon photonic optical OFDM add/drop MUX/DEMUX circuit and crosstalk suppression

technique for high-spectral efficient add/drop operation

+ Converged optical and wireless access networks, and optical switching technologies

connecting edge servers toward beyond 5G era
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Optical linear/nonlinear distortion compensation using artificial
neural network
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All-optical wavelength conversion using optical-comb-generated
pump and FWM

';---‘x

A

IMI ==k ==

Prof. Fumio KOYAMA

@ 045-924-5068 D Rtk ©® R2-22
O koyama.f.aa@m.titech.ac.jp

@ http://vesel-www.pi.titech.ac.jp/
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Research Field

Objective

Photonic Integrated Devices

Photonic integrated circuits toward high-capacity lightwave communication and optical
sensing systems

Current Topics

+ VCSEL photonics for new functions

+ High-speed VCSEL photonics for next-generation data center networks
- Widely tunable VCSELs for optical bio-imaging

+ High-resolution beam steering for LiDAR applications

- Tunable optical devices for next-generation access networks

Amdrrefies tron layer
MEMSHlT & B W o RRAIZEm SN L —
Widely wavelength tunable MEMS VCSEL

g Highi

2A—74 MEFEA RV BEREE — LIRS TR
Super-high resolution beam steering devices
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Photonics Integration System Research Center

ZFT: ﬁi ]2 50

Prof, Susumu KINOSHITA (Specially Appointed)

@ 045-924-5464 O R2iE
O kinoshita.s.ai@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp

©® R2-22
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Research Field Ultra-high-Speed Optical Link
Objective Optical Networks/ Data Center Networks
Current Topics | * Mobile Fronthaul Optical Link Technology with Long-Wavelength VCSELs

- Densely-Packed Parallel Optical Link Technology with 1D-Array VCSELs for Hyper-Scale

Data Centers
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Prof. Yoichiro KURITA (Specially Appointed)

@ 045-924-5059 @ R2R
@ kurita.y.ac@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

® R2-39
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Current Topics
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Research Field System Integration Technology
Objective Seeking Scalable & Tightly Coupled Device

Integration Methods for Post-Moore Era

+ Fan-Out Technology

- Panel-Level Fan-Out Manufacturing Process
- Optics Integration into Fan-Out

+ 3DIC Integration Technology

+ Heterogenious Integration Technology

ROAL-Trst Tt Techmckogy

Fan-Outfift

=48 H2Z umem

Assoc. Prof. Tomoyuki MIYAMOTO

@ 045-924-5059 @ R2#R
@ miyamoto.t.ac@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp

© R2-39
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Research Field Photonics/Optoelectronics
Objective Development of optical wireless power transmission systems
Current Topics | - Expansion of applications of optical wireless power transmission (OWPT)

+ Construction of optical wireless power transmission system for room use appliances
- Construction of optical wireless power transmission systems for dynamic charging
- Development of devices and modules for optical wireless power transmission
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Movable light-1

B

3D camera-1

Movable light-2

3D camera-2 J
REIEB O b2 A TER : () FA— > 0FEFRE,
S AT LOFIEIC & 2 HBETRER

(h) B
Prototype experiments of OWPT: (left) Dynamic charging of
drone for continuous floating, (right) Light irradiation by control
of multi-light source system.

OEFEES

OFEE ORALES OEmal @R—LR—Y



74 FZORAERI AT LIREIDT

Photonics Integration System Research Center

B B mx eo

o

@ 045-924-5077 @ R @O R2-22
O gu.x.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp

Asst. Prof. Xiaodong GU (Specially Appointed)

AT OWIFEHE

20— 7 4 MEEFEFALIHERBA N L YR L — K — DR
s 3Dt VYU IRHERNL —Y—XF v F—DFEE

Current Topics

+ Development of high-resolution non-mechanical laser LiDAR using Slow-light Device
- Development of VCSEL scanning for 3D sensing

- Development of VCSEL/VCSELs array for Fronthaul High-capacity Network
- Development of Ultra-high-speed VCSEL for 5G/6G network

AL — -2 F v F—
Non-mechanical Laser Scanner

HU Shanting e o3

Asst. Prof, Shanting HU (Specially Appointed)

@ 045-924-5077 @ R2E @ R2-22
@ hu.s.ab@m.titech.ac.jp
@ http://vcsel-www.pi.titech.ac.jp

BREOWFEHRE | - SEE - @EI/MAEAL L —FRIMFER
- RBEMRRE — LIRS EATREIC T D ERB 74 P =0 R
- BEEREAEL L —EATRE
Current Topics | * Technology of Next Generation VCSELs with Utra High Power

- VCSEL integrated Beam Scanner with High Power and High Resolution
+ Technology of High-speed VCSELs

P M Ll T
VCSEL & $EAHIREI/ £ — LR F v F —DEHA%ERE
Lateral integration of VCSEL and Amplifier/Beam Scanner

V=X BRIV mm 050

Asst. Prof. Kamel MARS (Specially Appointed)

045-924-5077

R21%

R2-22
kamel@idl.rie.shizuoka.ac.jp
http://vcsel-www.pi.titech.ac.jp

90000
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%;j-/ I IJ7 I\ D :gxﬁﬁ%j 7 Quantum Nanoelectronics Research Center

ETHRT /N Quantum effect devices
F/To/RAY— Nanotechnology

TI7ANIVYTINL R THz devices
HKEFTNAR - YRT LA Optoelecronics devices * systems

F/7xb=0R Nanophotonics

B — LHEREE
Electron Beam Lithography Exposure

(SR E RS
(SRS

HEFA AV T4 b IR XTI T YT
Optoelectronic Image Sensor Photonic Crystal - Metamaterial

EeRSAEEEEE
Metal Organic Chemical Vapor Deposition

%E ﬂﬁﬁ >t Prof. Masahiro ASADA

@ 03-5734-2564 O K[LFEISEE ® 59-3
@ asada.m.ac@m.titech.ac.jp
@ http://www.pe.titech.ac.jp/Asadalab

RTD ericillator

W e F ALY TFINA R 3
Resislance ; 5i lern ‘
. s B = S . tor stk D Hiae
WREN - BE | SUEFrERT INLVYRRORFK EEL OIGH Shine subsirate as Outpat
BEORIEEE | - S BEDT T ALY HE LY 2LZA4FH—F (RTD) £BWET 7Y EiRSS

Terahertz Oscillator with resonant tunneling diode (RTD)

HIB PRV ZAF = FICE2FRBFEHT 7 LY KROBIERL - S
CHERTIANVEREZAVEBRERERBE, L—X—, A X-YvT

Research Field Terahertz Devices

Objective Development of high performance semiconductor terahertz sources and various
applications

Current Topics | - Terahertz response of semiconductor nanostructures

- High-performance and high-functional room-temperature semiconductor terahertz source
using resonant tunneling diodes

+ Ultrahigh-speed wireless communication, radar, and imaging systems using semiconductor

terahertz sources BARBAIET 7 ~NVY EIRZTFT LA
Frequency-tunable terahertz oscillator array

RTLyeleciroces
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Quantum Nanoelectronics Research Center

=H

Prof. Takashi TOKUDA

BN AERIB DA B IR T /N1 R
Ultra-small Implantable optogenetic stimulator

o 2R
-
. @ 03-5734-2211 @ K[ELFEISE O S9-11
O tokuda@ee.e.titec.ac.jp
Y @ http://www.tokuda-lab.ee.e.titech.ac.jp/
it EROBEN—ZXTA 7 AFNA R - Y AT L
HEER - BE | NA A - loTISAICES 72 FERIEIFM - BB TAVLRT NS R - 2 Y DEIH
FoREOWIEHE | - CMOSERLAIRE - T Y —/N— R T 4 VIl
- ERIB O AR BINBIH R T /N A R
R ELTy FloT" mifv4 o8/ —F
CERBORAHKR TN D—ZE Y
CFVFyTH - BRINAFAAX =T Y
Research Field CMOS-based microdevices and systems
Objective Development of circuit technology for ultra-small wireless devices and sensors for
biomedical and loT applications
Current Topics | - CMOS-controlled photovoltaic power transfer and energy harvesting

- Wireless, ultra-small Implantable optogenetic stimulator
- loT micronode device for “Bottom-up loT” technology

+ Implantable glucose sensor

+ On-chip opto-electronic image sensor

EZ2mm, E Z8mm

ERIBHAR TN I — LY
Implantable glucose sensor

OIEF 13U sem s

Prof. Yukio KAWANO (Visiting)

AN
i i AR A=
O kawano@ee.e.titech.ac.jp ILELTN 25
@ http://diana.pe.titech.ac.jp/kawano AT 2
X ! )y
Ets. - |
W5 FIANLYTFTNA R« S RTF L I Kol
5 =an
WREE -BE | T YT A A=V T DR EIGH - 0 e
A 180 120 60 O B0 120 180
9 5 == w3 [ N . = MEE [deg]
BLOTHRTE | - T 7 ~VYRTLFL TN - N AT FIR—RYTLESTARF 0 F— Lk BRFMT T ALY A X =T Y
SRBEST IALY  RADHA X =D Multi-view terahertz imaging with nano-carbon flexible scanners
CTFTANY - FNEE T I AEZ Y VT RAR
CHDEL - AR FA A =TT
Research Field Terahertz devices and systems
Objective Terahertz sensing and imaging and their applications
Current Topics | * Terahertz flexible sensors and cameras - "
3 =5 BY2AN -~ E=NT IH S5 TE = ¥
- Near-field terahertz and infrared spectroscopic imaging FTERT T NI SROTOOKREFHARET T XE =y 7HEHE
X X i Frequency-tunable plasmonic structure for sub-wavelength terahertz analysis
- Terahertz and infrared plasmonic devices
- Vector imaging of optical electric field and phase
EEl msﬁ AR Assoc. Prof, Yuya SHOJI
Bodgerbe T boratr imta rfarcar atar
@ 03-5734-2578 O K[HLFEISEE ® S59-10
O shoji@ee.e.titech.ac.jp Bl
@ http://mizumoto-www.pe.titech.ac.jp/
i e
gt
i it FEIRE, HT/NA R oc=r..o
WEEEHR - BE | RIMAXBEEFR Y b7 — 7 IS HHEEENERT /N1 R DFIF
q o Y N 200 o
RLOBIERE | - BRELAT A L= U BEBEHT T S L5
CNERIEZA v TF Silicon waveguide optical isolator
CHFVF Y TRREERT N R et e
- SRR A E PO
Central gnal r %
Research Field Photonic circuits, Photonic devices N
? L Flectric wire
Objective Photonic integrated circuits for the next generation photonic network systems Thir-fie migrat
Current Topics | - Waveguide optical isolator : Magrata-sphical gamat
. Nonvo'lat|le optical SWI.tC.h' o . _-f“-n_ e
- On-chip wavelength-division multiplexing device e i Lirul
| : . : . TBEEHZA v F
- Integrated photonic memory with magnetic material Nonvolatile optical switch
QEEHES OFBE OKRIANES OEmal OR—LR—Y
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Quantum Nanoelectronics Research Center

o L )
M= 8% o Asst. Prof. Tomohiro AMEMIYA
@ 03-5734-2555 @ KEILEISEE O S9-5
O amemiya.t.ab@m.titech.ac.jp

@ http://www.opto.ee.e.titech.ac.jp/

https://www.ametomo.info/

BEOMEDE | - A XX TIUTL7+ b=0 R BERE, KEBEBRANY 77UV 15E)

CPREYALT PR GERIBBRICH I 3 HBIES OFRE &£ HIE)

CKBEEBE (FIC, YUY T F PO REAVERBSZEROME) =
Current Topics | - Metamaterial photonics (Optical cloaking, Buffering in photonic integrated circuits) - '\

- Topological photonics (Optical vortex control in photonic integrated circuits)
+ OAM for optical communications (Si-photonics orbital angular momentum mux/demux)

VAV TF PO REAVEXBEZE
Si-photonics OAM mux/demux

=1

NIBBF

Asst. Prof. Takamasa KA WANAGO

@ 045-924-5847 @ SR @ S2-20 e = s
‘ . O kawanago.t.ab@m.titech.ac.jp ‘ - g g
._ N s N SLET = . . g
BOLOMFERE | - High-k7' — MERERO< (s 03> 20 MNESRICET 2 2585 L OISARR e
C 2RTHERMREB VT /BT TN RET BHR e -

- BB EBRES FREOBAMNT /N XICAICET 2R

Current Topics

+ Transfer printing of high-k gate dielectric for novel semiconductor devices
+ Two-dimensional layered crystals for nanoelectronic devices
+ Self-assembled monolayer for functional devices

7 Gale Vollage (V)
High-k7 — MEGEIRERIC K > TR L 72MoS, FETO BRI
Transfer printing of high-k gate dielectric for top-gate MoS, FET

Bl BE o

Asst. Prof. Yasufumi YOKOSHIKI

@ 03-5734-3811 @ SS9 @ S9-11
O yokoshiki.y.aa@m.titech.ac.jp

@ http://www.tokuda-lab.ee.e.titech.ac.jp/

FEOWEERE | - RESAREBLOVE YL Y IV R T L4
- BRIEGIRA AV BEEZI RS bOX Y —=(FAIMS)ICL 2 EEERE
Current Topics | + Odor sensing system using cell-based odor biosensors

- Gas mixture quantification using field asymmetric ion mobility spectrometry (FAIMS)

r AL I N .
S -.'_I-.\_-H KZBE HERh S il " ;;El’ggégmbt
b | B [FAIMS) reT
LT % & }
e o oA A=if . E==
i " | v e
WA R ] EEATE
r £ . R A — O — EE=3E]
sRUE 5n TE - =

REZHEEAN GOV Y IO =X L
Mechanism of odor sensing using olfactory receptors

TITA7TEy VLB RERE
Block diagram of the quantification method using active sensing

EOHPAR

Hd XEB mx weo

Asst. Prof. Hiroki TANAKA (Specially Appointed)

@ 03-5734-3605 @ KMLFEISE O S9-3
@ tanaka.h.bh@m.titech.ac.jp

) @ http://www.pe.titech.ac.jp/Asadalab/
BEOMAETE | - £B 2 ULXAF— FOIGA LIS
CHB R URLEAF = FT T ALY FEIRBOSH AL
CHB R URLZAF = FT T ALY FEIRFROSEKL
Current Topics | - Applications of resonant-tunneling diodes

+ High output power resonant-tunneling-diode terahertz oscillators
+ High frequency resonant-tunneling-diode terahertz oscillators

s
TR REIRER E R T XA T > T+ & EM L 7-RTD-THz R IR 35
Resonant-tunneling-diode terahertz oscillators using rectangular

—r

cavity resonators and bow-tie antennas

OEFEES
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Quantum Nanoelectronics Research Center

@ 03-5734-3605 @ KMLEISE O S9-3
@ dobroiu.a.aa@m.titech.ac.jp
@ http://www.pe.titech.ac.jp/Asadalab/

BEDOWZEE | - B b 2L E A F— FOISA
TN EERW L —X—
CTIANLNYIDASX=T VY

Current Topics | - Applications of resonant-tunneling diodes
- Terahertz-wave radars
- Terahertz 3D imaging

K 7\\D A P RUFPY s 08F) Asst. Prof Adrian DOBROIU (Specially Appointed)

A LB Mine Lia

Srmchvonaslis |
T e Ceoboscope |- PO

HIB LR Z A — FRERBEAVIFML — 4 —
FM radar based on a resonant-tunneling-diode oscillator
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|

AI#gE Artificial Intelligence (AI)
B - REFE Machine/Deep Learning
T—2FF t‘? Data Science
= i
EEAI % Medical Al
EEZEAI Industrial AI
F£ZAl Science Al
t =
= =
¥ —
T8 Hr
-
O
ZEALIE Symbolic Al & Al Language Processing
yir IE{& S5 Al Signal & Image Processing
i AEAIDFE Human—Al Cooperation
Al - -
ﬁ #1t3 HAl Evolving Al (evAl)
E ZBARIBEZZAI Explainable Al (XAI)
filr EXEtRIBEZLAl Engineerable Al (eAl)

T —ARLE Al EEAIA] Small-Data Al (sdAl)

JISHATIFZE 2 7 OXR & 3 2 e ARG & SH 775
Advanced Al Technologies and Application Fields of Applied AI Research Core
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Applied Artificial Intelligence Research Core

N LN

D¢ 00

#i K BEio zm Prof. Kenji SUZUKI
o R E T B 12 RS0 i bl O ATAL L 2596 O F

© 045-924-5028 @ R © R2-58 Image-Regression Deep Leamng for Estmating Lkelhood of

@ info@aibi.first.iirtitech.ac.jp <WF %= & 5> Beng lung Cancer m CT

@ http://suzukilab.first.iir.titech.ac.jp/

R W - OREFE, ATHME (A1), A|IEDH, EMBEGRH, EMRBEGRLE

WEEN - BE | AWAKECERHOS BIC (PROA 1), H2WE, BEOFFIRI\PRFOFRICL VT
5 (RADA ") REICK 2350 - B - ¥l 2 ATHICKRT 2 - REFBET L&

BEL, ECAZIIRET2HANG A TLERELTOES, 2 Image-Regression
Deep Leaming
BREOMETE | - [RANT 4 —7 - 7—=v 7]  lMazat e FOBRBEKELERT 2 2BFEOMR
CTA L R %=1 BFREGRE L IFTEAMEEICL 2 IEZHS X T LD

MRIEA | A X =2 7| SRBFEICL 2YEBROEBICED RENEREREDRR
Research Field Deep learning, Machine learning, Artificial Intelligence (Al), Al-aided Diagnosis, BAI A— S oL SRR P D8 S DR %

Biomedical Image Understanding, Biomedical Image Processing. Virtual Al Imagng Technology lo Remove Bore Comporents
Objective To develop computational intelligence that learns, from image examples, physicians' skills

n Chest Radiographs
and knowledge in interpreting images to help make smart decisions in biomedicine.

Current Topics | * Cognitive Deep Learning: Study on deep learning that realizes the functions, such as | PP
cognition, recognition and understanding, of the human visual system. B ’
- Al Doctor: Development of intelligent computer-aided systems that assist physicians in
early detection, accurate diagnosis, effective treatment, and better prognosis of diseases. || . .
- Virtual Al Imaging: Development of deep-learning technologies that learn to virtually D:T:)"l':;::;g
acquire the physical phenomena and functions in imaging. - -'

EIIIE lllﬁ— BhE Asst. Prof. Jun’ ichi OZAKI

® 045-924-5647 @ SfE @ S1-3 &y FO-DORSETI
@ ozakij.ac@m.titech.ac.jp s b i ERnEhonE
1 R R4 T -rnRERE 2 E4o) 3

@ http://www.smp.dis.titech.ac.jp/

FlowiM s i}
BEDOERE | - DEMEE|I Ry b7 - OBREEOET L = g:_sf
A== aAvEa—RERWRERY P OABEY I 2L -3y

CENEEFERAETVEICH LEEE LR ORRKEE

et

Aga]
B= E_L:p'"'“_h_"'
]

Current Topics | - Modeling of the time-evolving inter-firm trading network

- Large-scale simulation of the inter-firm trading network using a supercomputer e

[T

- Estimation of ripple effect by sales fluctuations based on the gravity interaction model
G#ay bo—sEFLERE
s
ﬁﬂi 7§§ BhE (45E) Asst. Prof. Jin ZE (Specially Appointed)
. A bk N
@ 045-924-5303 O R2tE © R2-58 Il twgroceneg [ Deenieareg |

@ jin.zab@m.titech.ac.jp .'éj;ﬂ
_ @ http://suzukilab.first.ir.titech.ac.jp/ - [l* at

- | W il ;-r I,f B ]
BEOWARE | - ERESERORELEE T L OMR . - “f%»%i -

- REFEEANAL-ERBGRIIEDH S X T LOREK i

- RBFEEAAL-EREEGROBERE

Current Topics | - Development of a deep learning model dedicated to medical imaging = = - =

- Developments of deep-earning based computer-aided diagnosis (CAD) for medical
images

- Deep-learning based quality improving method for low dose image

QOEFEES OFE ORAMES OEmal OK—LR—Y



$1$ EEIiﬁﬂ:% j 7 Biomedical Engineering Res.earcllrz‘,IE Céélr’ltel‘

747 -7V TICBEAL 3 ERMPERINTE £ DRFA

Fundamental technologies and applications related to life engineering
SEEEKRS LUV Z0EREMICEEbLZHR
Fundamental researches, development and applications of advanced medical and orthodontic
devices and their systems

S FREETZORRDT-HORMEHAR - LRAROHEE
Interdisciplinary and collaboration researches for innovative development of biomedical engineering

ENBRBRIME AR > 7 & Z OB FEER

Disposable maglev centrifugal blood pump in animal test

e At £ w  M K| FE EZ BFMBES RT L[ Y20V EE) | 74 2 REBYRT A
o RS M B € I = HIE IF# 5t ity 7 £
NI S 74 b2 REBY AT L R ARAST BFH#ES XT L
EBE T8 Bl R OB Z2 | Fovr-7-v-4 0%k WM H®
HE BE BEXHh /S RT L =i BA SEXH S TNAR
mAR BA ) A A | HRRET M B € I =
BR EA £ w M R
AT KR BTHEEY RT L

N ] M o bt T %
wE R MEAH /S T RT L
A HE % w0 R
BB ®F MEXN /AT A

=H Mk FEAH S TNAR
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Biomedical Engineering Research Center

e

B R omw

Asst. Prof. Akira UMISE

@ 045-924-5061 @ R2fR
O umise.a.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/

© R2-27

BOL oM | - ERFAALEBEESE DS
c YAV ART =L TORARERE - BEESE OBBRMEE O I
CAEREREIRERN TORIRREIRE - BEE S S oM B TE

Current Topics | * Development of biomedical Au-based shape memory and superelastic alloys

- Mechanical properties of shape memory and superelastic alloys at micro scale
+ Evaluation of corrosion resistance in biomedical shape memory and superelastic alloys

___ Stress-Stmin Curves ;EU

AINTTERIC & Y OFERREE B IS A DRIR O TR & 4841
5 THBIIEEL R L

The additional elements decreases grain size and that
serrated grain boundaries were formed, thereby mechanical
properties improvement.

NiEE FIsh e

Asst. Prof. Toshihiro KA WASE

@ 045-924-5032 O R2iF
@ kawase.t.aa@m.titech.ac.jp
@ http://www.k-k.pi.titech.ac.jp/

© R2-46

BOLDTERRE | - DANICEVIRIESN B AV FALFEIORY MfF
CESETLANIHERAVW LV IRE
ZREEBREBVIYRBYV S AN—arvEa—FT 17

Current Topics | * Hand-held robotic forceps using a force sensing input device

- Training machine using pneumatic artificial rubber muscles
- Physical reservoir computing using pneumatic pipeline system

AAPICKVIEESNZ AV FALRRIOR Y MEF
Hand-held robotic forceps using a force sensing input device

8 R mm wse

Asst. Prof. Jianpeng ZHONG (Specially Appointed)

@ 045-924-5094 A R2E
O zhong.j.aa@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp/

© R2-38

BIOMAEE | - EERPEBEERITTY V717 -0
- ECMORfE WA THISUF L& R > 7 DFI%
Current Topics | * Ultra Fast Steering Mirror Driven by Piezoelectric Actuators

- Diposable Maglev Bood Pumps for ECMO

Ea-gnlent-'r:.;‘; inees

Pleaoelectric aciuator
DB EAVEEERHRBEERT 7Y I 7 — 0%
Segmented Ultra Fast Steering Mirrors Using Piezoelectric Actuator

OTEES OFE OKANES OEmal Of—
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EEIEH LV ZDEXEICH Metallurgy for industrial applications
FintkieEEBMRIORIE - &5 - R - WA

Design, development and applications of innovative functional materials

Bi effect on brittleness of NiMnGa no field, OT
1200} 573K A, liquid Bi

~0%

/

oo
o
o

0.01%

Stress / MPa

I
o
S

X

£

0.1%

Plastic Strain (%)

0.1Tmass%Bi-added NiMnGa

RENLGRIGRE 7 7 F 2 T— FHRTH 2 RERER A SNIMnGa OB AR 7 1 & 2 D%, BRI & MITEEHEIC & O RREEZEEL, BHICED
BB RAA VEBRPHEZ 2 ROEEICHKII U,

Development of new powder fabrication of NiMnGa ferromagnetic shape memory alloy with easy magnetostrain though enhancement of grain boundary
embrittlement by Bi addition

RRBEEET 5EH80 > SRUMIE
Electroplated gold alloy micro-material with an extremly high strength

(b)

=

| - |
i I = Ju ¥

ER - ChangMtEZE THRE SN SREE0 > SMROMNIFRBOE R, &80 > ZOMEILEEOED > ED 4E5KE 0,
Images of micro-bending specimen fabricated from electroplated Au-Cu alloys developmed in Sone-Chang Lab. The strength is four times higher than the
strength of pure electrodeposited gold.
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Advanced Materials Research Core

fie BAth =

Prof. Tomonari INAMURA

@ 045-924-5058 @ 3R
@O inamura.t.aa@m.titech.ac.jp
@ http://www.mrst.first.ir.titech.ac.jp/inamura_tit/

® J3-22

MESE AR, MRERE
WMEER - B | MEHEROKMICE D S - R0t e SRl
BOROMSEEE | - S BUEEREB O $IE
- REBHREEALORS
BT YA MEBICEIT B0 T M ERGA
AT —ABEDOF L OERE XV U
Research Field Microstructure, Materials Design
Objective Design and improvement of structural or functional materials based on the geometry of

microstructure

Current Topics

+ Experimental and theoretical study on martensite microstructure
+ Design of long-life shape memory alloy

+ Variant selection rule in ferrous martensite

- Kink deformation and kink strengthening of mille-feuille structure

Ti- AufiZR BB IEA®RICE 1T B twin-within-twinf§xE o
B EFEHESR
TEM image of the twin-within-twin structure in
Ti-Au shape memory alloy

]

FUONY FORBETELIEOBE L ¥ 7 REAKE DR
Relationship between the shear magnitudes and the strength
of disclination formed by the connection of kink bands

SR EA =@

Prof. Masato SONE

@ 045-924-5043 O R2&
O sone.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

©® R2-35

WHESE A REETE
WERR - B | EAT /A XHHORES L CRETE
RIEOWHFERE | - VT 77V HRBSBRY Y —/1 A 7V v N0 FRS L U2 0I5
cFRERUEBREERT N Ao 0EEBMBOER & Z o REHE
- EREERTEEEMELAVIREL Y Y OFREZORAT A Z~OGA
Research Field Material Characterization
Objective Material fabrication and characterization for medical devices

Current Topics

- Fabrication of noble metal/polymer hybrid fiber for wearable devices and the application
- Fabrication and material characterization of noble metal materials for non-invasive high

sensitive medical device

- Single atomic noble metal electrodeposition for smell sensor and the application

BUNERERER

Micro-compression specimen

[ZaN: ey

Micro-bending specimen

oum
BB IBRABR A
Micro-tensile specimen
F4NRELTWDB A 7 OMRIERERA
(%4 7 0 OEE CERERR, TSR 5IRFABRH T8
Various micro-testing specimens proposed
(Possible to examine micro-compression,bending and
tensile deformation)

OEFEHES OFE ONKAPES OEmal Oh—LR—Y




Advanced Materialsg
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Prof. Hideki HOSODA

1 @ 045-924-5057 @ R2&E ©® R2-27
@ hosoda.h.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/
GiEiwax ig g - BEEtRl, SBEME - Mk
WMERW - B | FESEEEEME ORI E Z0&E ISHARERM
BRIEDOWIFHE | - EARRAMKREE - BEESE DR
- BRARREEEEORR
- WHEREREREAEEE L V0Z 0EAMR
- eERLEY, KER
AR ERME - mRAME S LU Z 0GR
- BRENE, BERE, EEEE
Research Field Functional and structural materials, metallurgy
Objective Innovation and development of novel functional materials and materials design, and their

applications

R Imea

DT
TiMoSnZr&<& O BH M EE) & 5 274 NERIEH
Superelastic behavior and unique internal structure of TiMoSnZr

biomedical alloy.

I

Current Topics

- Development of biomedical shape memory and superelastic alloys

- High temperature shape memory alloys

- Ferromagnetic shape memory alloys and their composites

- Intermetallic compounds, phase diagram

- Biomaterials, medical materials and dental materials and their applications
- Phase stability, phase transformation and microstructural control

BLHTFHWS U a— > BEHHD YA 5

NiMnGa#Z AR
NIREEIC & V) B RE 2 FFONiMnGakil

ACT& (k) &
FDSEME
Micro CT image of NiMnGa ferromagnetic shape memory alloy
particle distributed silicone composite (left) and SEM image of
NiMnGa particle with smooth surface by Bi-modified
pulverization process.

HE IE#E e

Assoc. Prof. Masaki TAHARA

- Plastic deformation mechanism of shape memory alloys
- Isothermal martensitic transformation

=< @ 045-924-5475 @ R @ R2-27 500 — g
O tahara.m.aa@m.titech.ac.jp Fam
‘ @ http://www.mater.pi.titech.ac.jp/ 400 L
m L
Brgesrer SEMEHE, BREESS S 3005, e E
e .
TIREW - B | SCERRART IC L 2R eEEEM R O Sk g; 200t .- B
BEOWERE | - WREBERICB T 2IGAFRLT VYA + OB 100
- EREBEEEOBEE IR
CERIALT YA AR 0 1
0 _1 z 3
Research Field | Metallography, Shape memory alloy Strain (%) N
Ti-Nb& & i8R O @BIERET) £ NEpER
Objective Development of functional metal materials by advanced microstructure analysis Superelﬁ:tr'tzﬁysiig?nr?ﬁrﬁgt;“?yu;?n(;esgs,ssst;ndUCEd
Current Topics | * Microstructural analysis of stress-induced martensite in shape memory alloys
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Advanced Materials Research Core

Fv) IF—T— I—7J uuus

Assoc. Prof. Tso-Fu Mark CHANG

@ 045-924-5044 O Rk
O chang.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

® R2-35

‘ﬁ%ﬁ BfED - &, BEME, €@BREGLAE
\ﬁmaa@ CEE | EROYREB LT TS T A AR ORE & B
BROMEFE | - NEBTFTNA RBOLEME® > & 7Ot DR
T LR TVEEHEMROERS LU Z 0IGH
NS F Y —RAOEEAEM R O%E
- AR KRB AR R DRI
Research Field Electroplating, catalytic materials, metal-based composite photocatalyst
‘Objective Design and performance enhancement of materails for medical sensor and wearable devices
Current Topics | * Development of metallic materials fabrication process for miniaturized electronic devices.

+ Preparation of flexible functional composite materials and the applicaitons
+ Metal-based catalyst for biosensors
- Development of visible light driven anti-infection materials

Disinfectant material Functional textile

— =

Anti-infection textile
?q—'!——___"_w'u-
f/f‘; "

IR.J, | L,_/(‘ '

Visible light driven anti-infection textile

BB BitE mxm

Asst. Prof. Wan-ting CHIU

@ 045-924-5061 O R
@ chiu.w.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/

® R2-27

BHEOWIFTHE

- EREATKERESS - BEEASICET 2R
- BERIREIE TS
- BRULEAEIC L 2 2BV ORI

BEE/ R U —EEMHORE

Current Topics

+ Studies of shape memory alloy and superelastic alloy for medical use
- Development of single crystal ferromagnetic shape memory alloy/polymer composite
- Investigate the corrosion resistance of alloy materials by electrochemical technique

Snaps memory effect
il Widckre | AN | @ldne |
il | dotorraation | fefermution  horting i“'
| v | = | ek o |_J‘\
me | 5n | R | & |0
%
[Inas | == |L2
= = .
< Fe - P ot o/l ¥
| mce §
I - \ —
) M i ||
] | N ¥ [ - - 1]

]
Towmny s, o, £

L O FERE

fEE BE @

Asst. Prof. Yuri SHINOHARA

@ 045-924-5597 @ 3%
@ shinohara.y.aa@m.titech.ac.jp
@ http://www.mrst.first.iir.titech.ac.jp/inamura_tit/

e J3-22

C SRIAMRHC BT B VI T Y A MER O R HRIT
- FRUAED RS ERNT
ERAEY Y IERFRUAESDORE

Current Topics

+ Morphology and crystallography of martensite in alloy steels
+ Local structure analysis in titanium alloys
- Developmenent of biomedical titanium alloys with low Young’s modulus

EEAEY Y IEF 252 OREEM
Texture in the biomedical titanium alloy with low Young's
modulus
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Advanced MaterialsiResearch Core

A

BEO M} mx

Asst. Prof. Yu SEKIGUCHI

@ 045-924-5012 @ R @ R2-31
@ sekiguchiy.aa@m.titech.ac.jp
@ http://www.csato.pi.titech.ac.jp

BLOWERE |- VEVICA Y REL—Y a3 v IS
C BRERAEORE - BIR L AR
BB - AR EE R

Current Topics | - Reversible adhesion inspired from Gecko

- Strength and fracture toughness evaluation of adhesively bonded joints
+ Buckling analysis of adhesive joints

ERRIRET /A R

Bio-inspired adhesive devices

Fad o
| 1z |
" 1 I
fa 3 |
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Directional diperdency of adhesion force
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%[I E"J*Z *SI' j_-“l \‘\’rZﬁﬂ%j 7 Smart Materials & Devices Research Core

A= b7 Fa2x—42— (NE-7YRbAKEY )
Smart actuator (nursing care/ assist robot)
Ae—bEerY— (HRXR/VOC/IcBWWHFiRH)
Smart sensor (gas/ VOC/ chemical/ odor molecule detection)
oY 1 AV A P 8 v Sensing Devise Materials
ID7) vy 2xAVW-EEEZESEME

High Functional Multilayer integrated materials with 3D printers

REAROMNES
R WRENE] wIBEN O] BOEE T ﬁa& ?03:11_9
R ECmitEfE

(Electrostatic actuator)

e —— e
PSR l&,:: . =
n RE —_— .-
< i|7s Wil 2 wan & T ccomen
i =\ WU 1 e - Electrostatic Spring
' a=l[i),] @ I b 2 power ') modulus
./<i p y'\l E ' ' R &
2 2 m RS ol
/--\ I'I‘- /—-\ /—\ s 2 (g -X ) : k= %
&R DEFEE) T/ Farz—%—
Orientation of Liquid Crystal Novel actuator
FHRAT— b7 7 F 21— —OMFEHE
Novel Development concept for smart actuater
o As is | Tobe
N\ | Breakth rough
~detection of a Gas/Odor Sensor -detection of
single/limited multiple
gas/odar Ly gas/odor
component @ components
“no quantitative -quantitative
output output
—Unhealthy life environment | | Multigle, hiﬂ"flhf'%érésliiw a% —Improvement of life
\,fhealth damage J e environment/health
A7 — M rY—OMFEEE
Development concept for smart sensor
FERS
5 R 7 S0 wEI7 ) R wEI7
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Smart Materials & Devices Research Core

5EE "lﬁ;f'\ ]ig (T Prof. Junji WATANABE (Specially Appointed)

@ 045-924-5048 @ R @ R2-36
@ watanabe.j.ab@m.titech.ac.jp
@ http://www.smartmd.first.iir.titech.ac.jp/

5ixiwadid HegelEy 7 b7 TILAIRL

WEEHR - B | HEEY 7 b= T U TILER W Y —F /N1 Z0OFHETE L OHEETM

BEDOHERE |- SFEXRY 7 YT UTILT7 4V LDEEB L UZ DA
BT TR TR E ZDIGH
c 2T — b4 R—DIER E F D

Research Field Functional soft material fabrication and characterization

Objective Soft material fabrication and characterization for sensor devices

Current Topics | - Fabrication of soft materials with high dielectric constant and their application.
+ Fabrication of liquid crystalline elastomers and their application.
+ Fabrication and characterization for smart window which can automatically adjust light transmittance.

Advancing direction
—_—

B FREBEEKITRDE LRKICR 5N 2 BHNREOMEE BRAAEREOR Y -7 I2ICL2EAT VA Y IHR%E
(a) Optical microphotograph of the wetting ridge pattern on the polymer liquid coated plate FRALESEBET A X7 A (B) OFER
during its advancement. Novel in-plane switching liquid crystal display with an extremely high transmittance using a
(b) AFM surface image. The arrows indicate the advancing direction of the water. well-designed bottlebrush as a zero-azimuth anchoring material
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LG Material & Life Solution Collaborative Reseach Clusters

AR T, HEZ—XIIHIGT 272010, EML S NFFRMBORFE S K CEFRE~OFH /=74 SolutionZ IR 2187
TR ERFAEZITVET,
LG Material & Life Solution Collaborative Research Cluster will carry out the investigation and development for the
functional material and the social environment technology.

EI=)
ﬁ R

T LGEETI A, EEICEY SR ET 2R A RO SIRICE 2 HREARAHE L TE £ L7, LGIZ20174ICBATORES
AR RRERE R OEZFEFREOWS & L TLG Japan Lab%ERIZ L £ L=, S0, EFOEEELEIET 5 H/-AEHub s LT, LG
Material & Life SolutiontZ @I Feila] #irh EIf, a5 = —XICEG L 2RI R CBIEME ICE A 7SFRM R OBIF 5 L CAEEREICH
T BH7-%Solution HIR ML T 2 IR O RFEHREZ TV E T,

RS

APEL, [ERIFERFA—T A/ R=2 3 VHE] OFIEDEH & Materials Informatics % &M L TREEAME THHRMEHER, ST/
A AREF TEERTIHRFAR. BLUONRT 7, BE/FESHREOEB COEFREETN 2 EIRT 2 L ENLMTREEZITVE
T IBICHITANMRICED 7 7 XX —REHE# [TSUBAME] JEMAIC ot%)*ﬁﬁﬁﬂg%ﬁc mF7-EmETE. £ L TRAmEs DLEED
MHEHRATER/ FHEEM 2 R ARICAIRAT 2 2 & IC& Y. RAOEEICH T 2 R R REBEORIERAE XY £7,

BEHRMEEZ Materials Informatics
e DR Development of High functional material
miEY 7 b2 —0R%E Development of high dielectric soft matter
SSEEET NA RV R T L High Functional Device system
k. Elllﬁ t@g ]ig (HE) Prof. Hiroki ISHIZAKI (Specially Appointed)
ax @ 045-924-5479 @ G288 @O G2-29
O ishizaki.h.ad@m.titech.ac.jp (ERATONEOERRERE o+ REORLT)
e Ef“ﬁ'.&.ﬂﬁﬂ T YT :P'_'_ .......
L) THNF—MEORR ! {E-H*l‘-!ll \
WRLE F /RIS REET A 2 BRAS ESAFTERARI I g
ERAETT LT W I 10, + BN
BAEEN - W3 | SRR OB% B TS 1 X ORI omE ‘f%%%?ﬁ??}ji**“
BUEOMEEE | - FEF S /F2a M4 NRBROBF W e _—
 EHEABE RO BRMEAR A o

B, BRETO,MEOHFRIZE, 300°CEOREYSBTHE,
I J ELLEIAMEY Ef-HIZ6., RELTO, MO L —
o

HEBEPTR O IE R BT 0 BISE
A RS T X B

. B = D
SEEE12kE ASTEPI-LEFREM
Research Field Nano-material field/ Semicondutor devises field / Electrochemical field EEOHRGITE T HER
Tio,RECEEERER Ay
Objective Development of New functional material/ Development of New devises EWROMRITEHLL,

Current Topics | - Preparation of the semiconductor nano particle colloidal solution.

- Development of Dye-sensitized solar cells with the high effiency

- Development of the functional materials by the New techques with the
low temperature

- Development of the Microwave remote Plusma technology

+ High-k Material

OEFEES OFE ORAMES OEmal Oh—LR—Y
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LG Material & Life solution Collaborative reseach clusters

= BB wmm i@

Assoc. Prof. Sungmin KANG (Specially Appointed)

|
@ 045-924-5479 A G2 O G2-29 lh,
O kang.s.aa@m.titech.ac.jp 3 ]_"‘" R
(5] 1/
i er it V7R TU TS - otk
Tiomss Il
WFEER - B3] | - ICHV - FREV Y- ey —f AT L (£)
ST RNT O F 2T — X —MRIEE% BLOEYH—dHhHESO—H (B)
Evaluation system of sensor (left)
BREOWERE | - BiE - BEET-%) I/ AEAEAY— M — O and an example of sensor signal output (right)
VI NTOFaT—X—AITHERER
CRBUEDTF /MR ORE & Yk PR —— .
Research Field | Structure and property of organic soft materials m °|; { —
- . . < oW e
Objective - Develpoment of materials and devices for smart VOC gas sensor. R, | — —=

- Development of novel materials for smart soft actuator.

5

Current Topics

- Smart sensor for environment and health monitorings.
- Development of novel materials for smart soft actuator.
+ Structure and property of liquid crystalline materials.

RN SRR RTHRNRTT v 748,

BERWAXD/ SR — > H baF 7 7 7 LR Dtetragonal I EH14E
=BT

Oriented 2D and 1D profiles of the WAXD measurement
indicating a formation of novel nematic phase with
tetragonal order by an acute bent-core LC mesogen.
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ENEOS Smart Materials & Devices Collaborative Research Programs

KZKE%FJZ’G‘L;R INDLDITHEDEBE D2 Y— /TI/FaT—R—REDTNARIZA /R=varvEdbo6F T t@\
TELEHNEME - RMORAFEZBHBEL TCLET, fIRIE, SBOUHER-Z—INFEVWEBDLNEIAY— T/ FaT—2—D
Eﬁ Tld. AMDIMIRBFE) - FITXEIEATEIHBERENT /7 F2 -2 —%2RAELTVWET, RHOHREEDT

. ETE LFE. BEAER. V7 bx&— BREPAL EEREA v FE VLS LENTOFEMIRNEE Y. EXZTERMECHIMA
%@%iﬁ%%ﬁﬁ% LTWET,

In this program, we aim to develop innovative materials that can bring about innovations in devices such as
sensors/actuators, which will be the foundation of the future loT society. For example, in our research on smart actuators,
which are expected to be in high demand in the future society, we are developing electrostatic high power-output actuators
that can be used for assisting human standing posture and walking. For early implementation in society, experts from
different fields such as computational chemistry, organic synthesis, soft mater, electrical measurement and electroless

Qlating have come together to develop dielectric materials with huge dielectric constant and fine electrode structures. /

HERRXRT— TP FaT—4%— Electrostatic type of smart actuator

EFLEHE. STHNLHEC L SEESTHE

Polar molecular design by quantum chemical calculation and molecular dynamics calculation

BENMRED SR & FFHE Synthesis and Evaluation of Polar Nm Liquid Crystals
3D7Vr&aIc&BIEy F7Rb2M4EY S Rapid Prototyping with 3D Printers

3D7Y 2 AENRELBIE~NDEER A v ¥

Electroless plating on UV-curable resin for 3D printers

EFEEHE. ATHHEHN @3DTULFICED
= Etﬁﬂﬁg?ﬂff = \ FEvRITOMAELY
I\ / CADEET 3DEE
: - WAL P F 2T~
(Electrostatic actuator) o
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ENEOS Smart Materials & Devices Collaborative Research Programs

&
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maf F owe wee

Prof. Suzushi NISHIMURA (Specially Appointed)

@ 045-924-5478 O G2
@ nishimra.s.ai@m.titech.ac.jp
@ http://www.smartmd.first.iir.titech.ac.jp/

O G2-26

v HAIE EHRETIS, BB/ BHEEL, BXXRE, 74 b=0X, F/AVT UV
HEER -BE | 7/ ~I/70VBEICL2HBRR/HROERESH
BILDOWFERE | - S 2 M A L - FBR X FERF OB
A= bYA= T IF 2T R — DR
DTV REEBBERA Yy FICLEIEY R TAMNRAEYS
Research Field Instrumentation Eng., Biomedical Eng., Liquid crystal, OLED, Polarization Optics,
Photonics, Nano-imprint
Objective Search for new phenomena/effects by nano to micron structures and its applications

Current Topics

- Development of various new optical films using fine structure.
- Development of smart sensors / smart actuators.
- Rapid prototyping with 3D printer and electroless plating

| e | - .
L i i il
a) c) d)

a) TIOA /=L 7+ v V5
TiO, inverse opal photonic crystal
b) BHFALAT U Y IRET 4V Ln
Cholesteric liquid crystal polymer film
c) TG — MEBICL 2E3HEOLED
High-efficiency OLEDs with corrugated structure
d) #EEEIFMRR  Structural birefringent type of wave plate

M B oeme e

Assoc. Prof. Taku ICHIBAYASHI (Specially Appointed)

@ 045-924-5478 A G2fF © G2-26
@ ichibayashi.t.aa@m.titech.ac.jp

@ http://www.smartmd.first.iir.titech.ac.jp/

HIRNF—FT A Z - 8, F/ INIEA

HEER - BE | FHREEMRO ;T / BEFIEE Z0SA
BEOWERE | - X—/S—T> 750 F / I oE%
- PR SHIEIC £ 2 SRR R E O R F
CAR— bV — AR T F AT - R DOREHE
Research Field New energy materials and devices, Nano fabrication technology
e Nanostructure control of organic and inorganic materials and their

applications

Current Topics

- Nanoprocessing technology for engineering plastics
- Functional surfaces with nanostructures
- Development of smart sensors / smart actuators

BRABONFEHNFE IalL—ay
Molecular dynamics simulation of liquid
crystal molecules

LCPFH/ 774" —
LCP nanofiber

I‘i 218 mn 3

Asst. Prof. Chun-Yi CHEN (Specially Appointed)

045-924-5631 O R2iE
0 chen.c.ac@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

http://www.smartmd.first.iir.titech.ac.jp/

©® R2-35

AL OWFFERRE

A= T OF AT —FAEERO > TR
-/ RS RREA R O B
- AR RREE D BAFE

Current Topics

- Electroless plating for fabrication of new generation actuator
- Development of nanostructured catalystic materials
- Development of visible light photocatalyst

SEM and TEM images of Ti—
Nb-Ta-Zr-O Nanotubes

OEFEES OFEE ONRAMES OEmail

OM—LR—Y




9E >( jJ / \\’r Zﬁﬂ: j'l; j Innovative Mechano-Device Research Core

F / I EA o #EL Establishment of nano-fabrication technology
KETIFa1T—4R, LELVYDRIK Creation of innovative actuators and sensors

AR TNAR/ SRATLDEEZAF 7 ADBELIBIE

Observation of comprehensive dynamic behavior for complex mechano-devices/systems

BHN - ERvA a7 4% B EE ORI HES) S B EK
Innovative mother machine ER microfinger Lubricant visualization of gears
=H A #]ig Prof. Kazuhiro YOSHIDA

;;\'. ! @ 045-924-5011 @ R2E @ R2-42 fﬁ'ﬁiﬁﬁ:ﬂ)‘rn{x Inncvative mechano-devices )

v' O yoshida.k.ab@m.titech.ac.jp
‘K..‘ @ http://yoshida-www.pi.titech.ac.jp E 2

i it YAVATIFaT—R, vA 700Ky b, HEREMERE -+—--—

PR - B | MIER T 2B 2FEELZTIBBEE T -/ 700Ry PREDTDHDIEX REERLY S EMEMS LT

B TNRARS AT LDRFF ...,.,. Electrostatically-driven
FLHLTRERTA 2T LT  proumatic MEMS vabe

B OWMERE | - MEEREZEALLZ2—~< /4070 Fa1—% Flexiiie ER microvalves
- BHAYA T BREAT R = - —=
CRAENRT AW EREEY/ s nBRyY b >

Research Field Microactuators, Microrobots, Functional Fluids -

BUAFRAYTRST g maeoomes

jecti Devel tofi ti hano-devi t for ad d i bot
Objective eve.op|jnen. of innovative mechano-devices/systems for advanced power microrobots L High power Fl micragumg ncummmwl-:mmpumy,-
working in micro space
Current Topics | - New microactuators using functional fluids =g ] " Integration
+ High output power micro fluid power sources riiﬂiﬁ}‘}lﬁ'h Innovative memanu-systemﬂ“.
- In-pipe working microrobots using fluid power -—
EEERR
T4200H vk
Microrobots using
nydraulic powar
lmtr—w‘ﬁuml‘_al- W f-fcrucf'.. it
' In-pipe mobile microrobol Soll macrognppens .
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Innovative Mechano-Device Research Core

W e e

Assoc. Prof. Shigeki MATSUMURA

@ 045-924-5041 A R
@ matsumura.s.aa@m.titech.ac.jp
@ http://www.ds.pi.titech.ac.jp

© R2-34

iy
KR TEEA & H WVERD N & IR
Flow visualization in meshing part of a gear pair

s B HWHEBOXAF 7R
WREW - BEK | FR1L - BIREL D70 OB OIRS - BEOMRIT LR
BRILOWMFETRE | - HEREEBORBZEF OFHLILE
- IRBEOAIC & B REMNTEE 0D FE
- O EERARORFABRIRSE DR
CEE,HHVBOFRN &EE BB OMEL
CEERLRAVEWERNEREEE
Research Field Dynamics of machinery
Objective Analysis and measurement of machinery's noise and vibration

Current Topics

- Vibration measurement of a planetary gear system

- Diagnosis of gear tooth surface form with vibration measurement

- Centrifugal Dynamic Damper for Transmission

- Visualization of air flow behavior at around gear mesh

- Practical sound source localization without use of an anechoic chamber

BhEERMROET ADRIRR

Centrifugal Dynamic Damper for Transmission

‘%\.

S BA s

Assoc. Prof. Hayato YOSHIOKA

@ 045-924-5470 O G2
@ yoshioka.h.aa@m.titech.ac.jp
@ https://www.upm.first.iirtitech.ac.jp/

O G2-19

TR BHE N T
WRER - B | BBEENIAEME Lz /308 - F / ESHIEEMT o’
BLOMAERE | - oEslER Y FLYXT L4
- ZEREBRBEUBRO Y AT A
CBBEMIOA 70 REZZY S
-EAETEARETIEY —K
- HeBEMERE O AR & FFE
- BB EE S X T L
Research Field Ultrafine Machining
Objective Nano-measurement and nano-motion control for ultraprecision machining

Current Topics

- High speed spindle system with high rigidity

+ Multi-degree of freedom nano-positioning table system
- In-process monitoring for ultraprecision machining

- Fast tool servo for milling process

- Generation and assessment of functional surface

- Advanced intelligent manufacturing system

5
YTF /A= PIIBROT — 7TV AT L
Sub-nanometer positioning table system

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Innovative Mechano-Device Research Core

E% EE LS Asst. Prof. Shingo TAJIMA

@ 045-924-5029 ® G2 ® G2-19 Tool-Pose Commands Synchronized FIR Filtering
O tajima.s.ac@m.titech.ac.jp oo, spromomaton n 1 e Fosttion profie
@ https://www.upm.first.iirtitech.ac.jp/ ) :

Smoth - ’.DM.
- e ‘ !

Tt . Dwell Time "

1 T Orientation Profile

BOR O | - MBIR % EE L < SEEE R hifE K
- BREEAMLERD D7 DILBIRE) DIH

C DEINTHECEZERA R Y ~ OBERBIER B

Current Topics | - Time-optimal trajectory generation along discrete tool-paths within axis kinematic limits Accurate ?:’"':‘:':”cp Blending Errors in WCS
- Suppression of residual vibrations for high positioning accuracy Tajsciory 2 THT
- Accurate trajectory generation for 5-axis machine tools and industrial robots g o

Biending Error [—
- |' Angle

Tangential
Velogity

o I Time
Epgs =17 417 = 2 cos(By ) Filter Delay T, = [(P.F.T,.)
Control of Orit Errors in Spherical Coord.
)
Orfentation - Dwell Time
Blending Error Cornering r— Wy
O Angle g Wy
L p o\ ey £
ol g

-7 Tie
~lo,

—

Filter Delay 1, flO.o. T, )
O£, ) =08, )e0s(8, )+ Sin( 6, )sin(&, Jeos(6,, )
Thy TIWKFIRZ 4 V&) v FEiffER WY T4 LTHE
SHBIEEEZRTO LB BELRAMH
Real-time non-stop tool-pose interpolation in workpiece
coordinate system by decoupled FIR filtering technique

OEFEES OFE ORAMES OEmal Oh—LR—Y



Eﬂﬁ%ﬁ / :J Z ?L\ﬁﬁ% j 7 Industrial Mechano-System Research Core

24 478 F/ AHAPA=ZIR Micro/ Nano Mechatronics
NAF-ERITZE Biomedical Engineering

| TR ARy b
Surgical robot

ECMOHEWE TR LMK A > 7
Disposable centrifugal blood pump for ECMO system

TL Ay FEIREERRSE TN A BB D W B S AT RE 2 Ml & 7 N1 R
Culture cell divider device with pre-cut guide Cell culture device with adjustable mechanical distortion

Q T BE ae= Prof. Tadahiko SHINSHI

Ll

@ 045-924-5095 @ R2E O R2-38

? @ shinshi.t.ab@m.titech.ac.jp
.} @ http://www.nano.pi.titech.ac.jp

i waig B ICARmS 2T L

. E TR N N
BIEER - BR | TLVEBNICHAERT N X3 X7 LAOAIH e et s st
e 5 Desi d fabrication of blood i i
EROPEE | - BT T E B O R A T O |e?/istlagtriloanntecahnrgl:g;;m of blood pumps using magnetic
CKABEERWIMEMS /84 R
FEEAENE - SZEHET/Fa1I—4

Research Field Mechanical devices and systems using magnetic force

Objective Realization of novel mechanical devices and systems using magnetic force

Current Topics | - Artificial hearts using magnetic levitation technology
- MEMS devices using permanent magnet
- High response and multi-DOF actuators for industrial applications RPUYILZE—RERNE

2EHBEYA 7 OMRT

£ — R O IR R W JFa1T—4
Vibration suppression and health 2-DOF micro magnetic

monitoring of turbomachinery using actuator
bearingless motor

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Industrial Mechano-System Research Core

iE 58] zm

Prof. Takeshi HATSUZAWA

@ 045-924-5037 O R2fR O R2-6
@ hatsuzawa.t.aa@m.titech.ac.jp

@ http://www.hat.first.iir.titech.ac.jp/

WEL BEAN VAT L

R - BE | MEMS,/NEMSINTIC & B/NA # - EFEAT /N1 AFHE

BOREDOWIEHE | - REHARTRANEE LY
cBR - ERMORRIC L 2 MEEDEL - HEFET AR
CBEYERBRI A I OX AR A

Research Field Industrial Mechano System

Objective MEMS/NENS application and development to bio-assay and diagnosis device

Current Topics | - Endscope sensors for deep cancer exploration.

- High efficiency and differentiation-inducing cell culture devices with electrical and

mechanical stimulational function.
+ Microorgan-driven micromechanisms.

e
: T S

REDABERNEIC Y DT 57 v TRBENRBF i~ ORAEE
Protopype sensor with mock-up organ and application
assumption for endscope surgery.

4x4E
Cell culture device with 4 x4 micro-electrode array and
electrical activity observation of cancer cell mass.

#IH (RF =

Prof. Yasuko YANAGIDA

@ 045-924-5039 O R2fR © R2-23
@ yanagida.y.aa@m.titech.ac.jp

@ http://www.yanagida.first.ir.titech.ac.jp/

WEL NAFMEMS, /A FEHE, EYHETE
MEER - BE | N1 AMEMS,/NEMST /N A XIC & %4 4ikte - BISaHE
BOREDWIEHE | - 7/ AEEE2E T 2 ERKREO XTI & N1 AFHRI~D A
« NAAMEMS - NEMSIC & 2 et T
CERSTFORUEERER LT/ NAF T/ AP —
Research Field Bio-MEMS, Bio-sensing, Bio-functional engineering
Objective Development of MEMS devices systems for biochemistry and bio-analysis
Current Topics | - Evaluation of Optical Properties of Substrate with Nano Periodic Structure and Its

Application to Bio Measurement
- Cellular engineering by bio MEMS/NEMS
- Nanobiotechnology utilizing properties of biomolecules

e

PR {100 1t im)
EARELHE

EETEARMRLET /A 2
Transfection device to single-cell

£ B85 amm

Assoc. Prof. Joon-wan KIM

i Micio Hydraulic Pawer Soairce by ECF and MEMS
a @ 045-924-5035 D 31k ® J3-12 " i
- @ kim.j.aa@m.titech.ac.jp
s @ http://www.smart.first.iir.titech.ac.jp/
s A ) p: . first.iir. .ac.jp. .
T ]
iEiwarid MEMS, ¥4 270X AFAZI R, NAFXAHPOZIR Hi
BIgEERY - W3 | MEMSHEAIC L 2HREYA 2 AXH A=Y AOERE Z OIS tewnen o SERY  IEEER
- . _ . w i
BOEDRREHE | - ECFEAW A 7 AREY X T L (R4 78RV T) ;5% ;H:.‘u':?l
CECFYx v FRABWEBIIIAS X7 A RREEEH i ?EE!!H
o e . N b ] g e i
CECFTLEYTATIF Az (RA7ANYE, R47A%ZEal—%) =@iz-2Y v b (TPSE) JEECFA 4 nk> 7
AEESFECFYA 7 AL Y XY AT L ECF Micropump by triangular prism and slit electrodes
"ECFv4f AL —bTvAnO MEMS-based ECF micro rale gyroscope
Research Field | MEMS, Micro Mechatronics, Bio Mechatronics mm““"w f
Objective Advanced Micro-mechatronics by MEMS technology and its applications Fa
Current Topics | + Micro hydraulic power source (micropump) driven by ECF jet JaH
- Liquid cooling system by ECF micropump :
« ECF flexible actuators (micro hands or micro manipulators) I
+ Focus-tunable ECF microlens by MEMS technology. Dt ECF gt s
+ MEMS-based ECF micro rate gyroscopes MEMSHEiZBUW/ECFv A AL — FZv A0
ECF micro rate gyroscope by MEMS technology
QEEHES OFBE OKRIANES OEmal OR—LR—Y
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Industrial Mechano-System Research Core

%

REF HKER usum

Assoc. Prof. Kotaro TADANO

@ 045-924-5032 O R2iE
@ tadano.k.aa@m.titech.ac.jp
@ http://www.k-k.pi.titech.ac.jp/

© R2-46

Master-Slave System with Force-Sensing Master-Slave Manipulator
Abilities using Pneumatic Actuators for ~ for Reconstructive
Laparoscopic Surgery Surgery

iy it ORF 1 7R, AR X7 L
WREN - B | SELABRXEYXTLOER
BIEOWMFHTE | - FiiiEARY P XT LA
- RBBEBRIES R T L
C ERUERE Y RT L
Research Field Robotics, Human-Machine Systems
Objective Realization of Advanced Human Support Systems
Current Topics | - Surgical Robot Systems

+ Teleoperation Systems
+ Pneumatic Driven Systems

. el
Pneumatic laparoscope holder  Robotic Holder for Ophthalmic
controlled by head movement Endoscope
MREFEL TV FMZEARY FXT 4
Surgical robot systems being studied

e BiE s

Assoc. Prof. Takasi NISISAKO

@ 045-924-5092 @ R2M&
@ nisisako.t.aa@m.titech.ac.jp
@ http://www.nis.first.iir.titech.ac.jp/

® R2-9

oiE it ~Aa/F /G RERE
MEEHW - BE | NERICB 27k RERKRO T2HGA
BRIEOMFETE | - REXA /074 T (7R

- RO T R

SR AT AfF - EEHTT A R

swA4 o0 --F /M iy |

CHFDBEXA /A0 F S TNAR VA 7 ORIEIC & DR - TR

Microfluidic production of functional droplets and particles
Research Field Micro/nanofluidics and Interfacial Science I -
privepeii

Objective Handling of fluids and interfaces at small scales for novel engineering applications
Current Topics | * Droplet microfluidics

- Functional particles design

« MicroTAS / Lab on a chip

- Micro/nano fabrication

- Microfluidic particles separation

PERE
Drug permeability assay through microfluidic droplet interface

bilayers

B BT axm

Asst. Prof. Yusuke KANNO

@ 045-924-5092 @ R2iE
@ kanno.y.ag@m.titech.ac.jp
@ http://www.nis.first.iir.titech.ac.jp

® R2-9

BEOWEERE

- BERERELT AR

BEMEAAFAA =Y

- ZRE A K

Current Topics

+ Microelectrode array devices

+ Electrochemical bioimaging
+ Functional materials for secondary batteries

= High sensitivity Flexibility

High functionality
BADAYET M CHEELTELNAAFHURT AR

Biosensing devices developed based on various concepts

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Industrial Mechano-System Research Core

EH BIL ==

Asst. Prof. Naohiro SUGITA

dsh

@ 045-924-5094 @ R2%% @O R2-38
@ sugita.n.aa@m.titech.ac.jp

@ http://www.nano.pi.titech.ac.jp/

Sbiccwv plisg

BOEOTFRRE | - 1 /AN T L2 EALLBERAE
- RUBBF OED R HIE
CBEX v ET— 2 HlE
Current Topics | * Microbubble-mediated ultrasound therapy

- Control of bubble size distribution
- Control of acoustic cavitation

BIEESPOREY 7 242 —iRE)

An oscillating bubble cluster in a stationary sound field

IWEH T ax

Asst. Prof. Tetsuya YAMADA

@ 045-924-5088 O R2tE ©® R2-23
@ yamada.t.ap@m.titech.ac.jp

@ http://www.yanagida.first.iir.titech.ac.jp/

BLOMAEHRE | - A 4 #RER
s XA AR
- P/ RTFERL L ERE
Current Topics | - lon selective electrodes
+ bioMEMS

- Nanoparticle and photocatalyst

Photocatalyst

4 B Ders Mrdunsn  lAMEriTMBaHEn g W prosupkss
Material N wtici) Poil] = = Fospl] Peci]
Tl lonagne Ay
+uiﬁ!' ",
T ———
"
] Tganics
i.-l. {
L o e

BN T %R A L 70BN TR o M ETBE. ~/ > — b XMERT
Artificial cell membrane sensor and solution exchange using MEMS
Extracellular electron transfer, Nanosheets, Photocatalytic reaction

QOEFEES OFE ORAMES OEmal OK—LR—Y



%IJ ﬁ; *SI- ?ﬁﬂ:% j 7 Materials Processing Science Research Core

Diamond-Like Carbon (DLC) # &L & & 9 3 ik ERmbEae 1S E o B AERL T

Fabrication of DLC films and functional carbon thin films

TE2Y PR OERIEERET YA >~ Classification and surface-designing of adamant thin films

BIERAMYEa—514>7 Surface coatings to correspond to environmental preservation
REFRMEIOEMIGA Application of carbon materials to photovoltaic cells and microbial fuel cells
BE - 24 /708ENT Precision and micro plastic forming

Arc Plasma gun

Graphie lange

{ Furbomplecular pump
= .1+ = T 3 X -
| s L -ﬁ_rl e ok I"-' e
. 2 gt | Substrate 1 |

AR Nl Flod " : :
FAotary Fumc[_ﬂ
I o

Aﬂﬁh&sa

KET YA 12 &5 DLC O MHEFEMR
Improvement of wear resistance of Diamond-Like
Carbon films by applying surface designing

Irrsulat ey Plastic flow

Centraller

- Exhaust
7 &y MNEEERAMESHERREE CNT zZFIF U 7= etE i
A PVD apparatus for adamant films preparation Microbial fuel cells using carbon nanotube ZPEAE L ERS RSO S
Joining of dissimilar metal plates using ultrasonic
vibration
BEEBEREERIN Adhesion technology for car structures

REMEEASMHCER L L OEBMHESEN

Bonding technology for dissimilar materials, such as CFRP and metals

R tEEaRomAE Development of dismantlable adhesive
M ERHER RSB DOER Property graded adhesive joints
ERSEICFIT-ERERE Light-weight structures for eVTOL

Aluminum F.Iilny‘

Ansminum alioy

High tensile strength steol

High tensile Carbon fiber reinforced plastics
strongth steel
CVF 2T ) T IOVER RS R

Adhesion technology for multimaterial car

RIS Al DB S
Development of dismantlable adhesive

structures
it PR
o CE
£ T
- 5 ? B '."'-'r.1:' Il : : = Longth {mm)
IEERHEE R AT MFBFRP & &BOEHEES
Property graded adhesive joints Direct bonding of FRTP and metal
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Materials Processing Science Research Core

AT EHE ==

Prof. Naoto OHTAKE

Fiogr @ 045-924-5078 @ R2f& @ R2-37
"./ @ ohtake.n.aa@m.titech.ac.jp
‘,a\ @ http://www.first.iirtitech.ac.jp/member/core6.html#ohtake
i i MEEEMEMSIAM R, BET S, 7 X~I%, B - fEmIe
WMERER - B | BROSEEMEOBIREUVEAZ BIE LAY 0 B
BOREDWMETRE | - KAV EY FiRik% (DLC) EOREERFE L b7 4802 — S0l
CF /ISR T T XA TAERRIEIC & B EEF LR ORISR
TR NEEOERRY
cAFUREMALIZZRTEIFEORRE
- CNTZAIRB L 7-MEYREED
CBRAMRE TV 2 LAEROBERIES
Research Field Functional materials, Thin films technology, Plasma technology, Plastic forming
Objective Innovation in materials and processing, with “right material in the right place through

right process

Current Topics

- Fabrication and tribological properties of Diamond-Like Carbon (DLC) films.

- Thin films fabrication by nanopulse plasma chemical vapor deposition.

+ Systematization of adamant thin films.

- Three dimensional fabrication method using ion beam.

- Microbial fuelcell utilizing carbon nanotube.

+ Joining of high tensile strength steel sheet with aluminum alloy sheet using ultrasonic

vibration.

DLC (Diamond-Like Carbon) DR - ISR
DLCIE XA Y > RICBlAMEA B LEaEE, BERRK
B, LEHNREMREOENTMEEBLTWET, (FE
B MEREOI—T 1« 7L LTEANEATLS
DLCaA—FT 4 v/ DOBERD S EHEL £7,

WBMEFEMET 2 R F vDLCIE, B-C-NRZT7 &<~ FED
RRIESRBR EEBRRE - M7/ Ra Y —FEHnE
TUES,

YW R EDEYHNEERDISEAL-BESE THEMR
BRmEFrRAMAFETLET,

YDLCAH MR T B2CHICE=THEAHML T, DLCOMFE
R L ARt T ESEET,

YOLCx AW EmEFRMEOEREESRZHARELET,

Y EARBRECEERLIEI L L 2L DTEEDLCA
—RDA—TA VI ERELET,

F /7L R TS X< CVDIC & % DLCRLE
DLC films deposition by Nanopulse plasma CVD

DLCa—7 1 ¥ L7zfis Bk
DLC coated scissors for brain surgery

(ki FH sum

Prof. Chiaki SATO

s

@ 045-924-5062 O G2iE
@ sato.c.aa@m.titech.ac.jp
@ http://www.csato.pi.titech.ac.jp/

O G2-20

HEDE EEIY  HEMRIZE - BiEhF
MEEHK - BE | SEEARNORAKEHRER
BIEOMAEHE | - BPERSOEEES

- fRZEHE - MO ERES

- EEMEOBEEES

- BT HROERES

- ZOMRATHESES
Research Field Adhesion technology, Composite materials, Solid mechanics
Objective Development and implementation of adhesion technology
Current Topics | + Adhesion for car structures

- Adhesion for aircraft and maritime structures
- Adhesion of composite materials

- Adhesion for electronics

+ Adhesion for everything

EEEARNOEBER
BEEMAERWZESIL, ok FIZIEREL N,
BHALNILTIEENICHBVOLEIETYT, —FH, HEAEA
BHYRERGEIE, FEFIRBNRERAEREAYET,
BEEAZ LV EHREDBTE->TWEIF5 L5,
ARG T -2 PHAKICET 2ME2EET L LD
12, —MOEIAICHE->TWEEITD &5, EENIC
BEHRRFEE L TWLFAETT,

AT REEL S NILE T O TER TS0,

CFRP-&E A AR EEHR

Dismantlable adhesive for CFRP and metal

FH taE o

Asst. Prof. Yuki HIRATA

Armchair edge

-4 ©® 045-924-5099 @ R2iE @ R2-37 1405
. @ hirata.y.ac@m.titech.ac.jp ?g‘ g
)
BEOFERE | - AAREATERS /¥ — FOBREORHK 2 2
cZHAYEY FRkE (DLC) ED = RITAIEED R g g
F 7RIl =Y a VIt BRMRA N =X LORH SoeTes oo N N
Current Topics | * Synthesis of hexagonal boron nitride nanosheets hBNF /& — F@@{ﬁ
+ Development of 3-Dimensional DLC film coating technique Schematic of h-BN nanosheets
- Analysis of plasma behavior to elucidate the coating mechanism
QEFHES OFE ORAMES OEmal OR—LR—-Y
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j 7 ‘y E%ﬁ j:i i,-l-]]':/tt%u ﬁﬁ;'?; Fﬁ Komatsu Collaborative Research Cluster for Innovative Technologies

MuHEE—2DSHAL
R HESR > 7 DOMER L Improving efficiency of swash plate type axial piston pump
ZnDTPHE F 74K 7 1 WL DR EE & EIRERSE

Formation behavior and friction and wear characteristics of ZnDTP derived tribofilm

TIANVFYOEy F RS EER L

Increasing power density of bent axis type axial piston motor

Improving pitting fatigue strength of axle gears

Piston taper [ Edge of cylinder bore
Cylinder block
Cylinder bore

|.. -

Piston

|Sma]l spherical part

RhMEE—%

Bent axis type axial piston motor

NG
Traction machine

Bt B = e

@ 045-924-5255 @ Sl
@ kikuchi.m.af@m.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

Prof. Masao KIKUCHI (Specially Appointed)

® S1-10

HRDE FSARAY—, &R
ZnDTPHED |* 74 a‘7 4 N
WEREW - BE | BIHUEEXREIC L 2BRMEROWAMER L ZnDTP-derived tribofilm
BLDNERE | - bFARTALVLDERICEB L (R LA BROKHBEL L= 2 mun s P RAIE A
— N Lo B P e i — -
- ZnDTPESE b 54 R 7 4 L L DIEREE) & EEREREE \ Ko A
CTOALENILBG B F Y S ESREDE L N o fos ity ]
CTA=T AT LIIBIT RIS DE 3l q o J thﬁ
Research Field Tribology, Metallic materials ' ‘. Q i %‘}:"ﬁ'
Objective Improvement of durability of the machine elements by tribological approach. T T’é,&,ll, 1“--._\ f’\'f’\Ji:}i"

Current Topics

+ Optimization of running-in condition focused on tribofilm formation.

+ Formation behavior and friction and wear characteristics of ZnDTP-derived tribofilm.
+ Improving pitting fatigue strength of axles gears.

+ Improvement of sealing characteristics in floating seals.

BT Ty oDT I ALFEY

Axle gear of dump truck

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Komatsu Collaborative Research Cluster for Innovative Technologies

RIE B me we®

Prof. Keiji KYOGOKU (Specially Appointed)

T IEX = o5

Prof. Masabumi MASUKO (Specially Appointed)

045-924-5263

S1#&

S1-10

masuko.m.aa@m.titech.ac.jp
http://komatsu.first.iir.titech.ac.jp/

@ 045-924-5263 o
@ sl (2]
© Ss1-10 (3]
O kyogoku.k.aa@m.titech.ac.jp (4]
@ http://komatsu.first.iir.titech.ac.jp/ (5)
H BT usxm eo

Assoc. Prof. Shinji TANAKA (Specially Appointed)

@ 045-924-5243 @ Sl
@ tanaka.s.aj@m.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

® S1-10

‘ﬁ%ﬁﬁ FSAKOY—, WHER S
‘m%ﬁﬁ‘] CER | EEESICH U EBREORRY, BEEBENT, ERERSETE
BAOWIEE | - ME=UaEE—20sH Nt
- RlEnE T — 2 BB E O RS EE BT
- RREURER Y T oER
Research Field Tribology, Machine elements, Fluid machinery
Objective Visualization of lubrication condition of sliding parts in actual machine, Mixed lubrication
analysis, Evaluation of friction and wear characteristics of sliding parts and lubricants
Current Topics | * Increasing power density of bent axis type axial piston motor.
+ Mixed lubrication analysis of sliding parts in bent axis type axial piston motor.
+ Improving efficiency of swash plate type axial piston pump.

==~
NAFRRZT Ay I bTVYRIy T ay
Hydrostatic transmission

QOEFEES OFE ORAMES OEmal OK—LR—Y




glgﬁi Bjj %ﬁﬂ: ;'llu.. j 7 Urban Disaster Prevention Research Core

MEIZE Earthquake Engineering
HHRIEIE Passive Control Structures
REBE Isolated Structures
mZE s Seismic Retrofit
mE T Wind Engineering
iRk s E Tsunami Resilient Structures
EXAHEER Real-scale loading experiment
BEEREKEXRIKIEEY Super-tall buildings & Civil mega-structures
KREI%E & A KEERH Large base isolators & Large structural members

FOZHEd 283> 7)) — bROEEER
Real scale experiment of steel structure with non-structural components Loading test on the performance of reinforced concrete beam with opening

HOBENET (1995 Kobe Earthquake) PR OB M BT LZRDOKRER
Sudden fracture of many steel columns Small-size — Ductile Loading & large deformation of base isolator (reduced-size test)
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Urban Disaster Prevention Research Core

<,
DY
lu]Ei ﬁ ¢ Prof. Susumu (Sam) KONO
@ 045-924-5384 @ G5iF © G5-1
@ kono.s.ae@m.titech.ac.jp
@ http://www.udprc.first.ir.titech.ac.jp/kono/
TRAE IS - TRIY - $H0— b
WMERW - BE | ROHr 2R3 v 7Y — FREEYDOEBE
BIEDOWERE | - @ESH Y 7 U — MEEMREHIDERER IR U A ERETHE 'avf %
- WERERICY CICEIRFRE BB IERE T B T 2 IBIE Y X T LR u%ﬂﬂ%ﬁﬁ”ﬂﬁfﬁé%@%ﬁ%%

° ° N e . A 7o . a =R il V72RCH| DEL
CTLFYRETLRMLZR AV - MERITERAWEBES - AZRMEEORE Experiment on RC members with high strength reinforecement
cBEYE A DM EMBRBOEF R L RBRE O FABER L }

Research Field Structural Engineering / Seismic Engineering / Reinforced Concrete Structures
Objective Resilient structures for various natural disasters
Current Topics | * Evaluation of capacity in load and deformation of high rise buildings
- Proposal of high performance structures resilient to earthquakes
- Proposal of long-life and large-span buildings using precast and prestressing technology
« Enhancement of seismic performance of piles and pile caps
e ORI ﬂﬁ}étwmﬁﬁiﬁt%?wm
Structural test and numerical modeling of RC walls
— — — . g,
= ]z Prof, Shoichi KISHIKIT
g
= @ 045-924-5332 0O J3iE ® J3-1
-, O kishikis.aa@m titech.ac.jp
“ @ http://www.udprec.first.ir.titech.ac.jp/~kishikilab/
iy it RE - Bk, TR, WCEM CEIRRAT, JEREEEM, MR
LR - B | BEYOXZIHT LYY IV %D, BHatkolXh%smEd s
BRIEDOWFRE | - RHRE v/ —, WEHEOHTHERE .
- B2 2 IBEOTRICES < EEHEG L : "%
- 1815 L 7 SREM o4 S s TSR DIBIR & B E D -
. . o bt WEEBEELET L — BB OERES
LGSFE?&JG]J\E% kL %6 _t ¥ 2 IFBSEM OHEEHRG IS Research on structur:I behavior and7'<establishment of damage
c BEICE D WS TEREHEIE OBE evaluation method for steel braced frames
Research Field Seismic control, Retrofit, Post-earthquake evaluation and recovery, Non-structural
components, Socio-functional continuity technology
Objective Realizing the resilience of building structures, and enhancing the disaster prevention of
urban area
Current Topics | * Seismic dampers and seismic retrofit
+ Quick inspection method based on the visible damage
+ Seismic repair of the damaged steel members after earthquake
- Damage reduction for LGS partition walls in eqrthquake
+ Seismic design index based on human behavior
& -
R ALGSRIENEE D EA AT RERIC & B TEIET
Evaluation of seismic performances of LGS(Light Gauge Steel)
partition wall by out-of-plane loading test

OEFEES OFE ORAMES OEmal Oh—LR—Y
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Urban Disaster Prevention Research Core

E# *ﬂg g (§E) Prof. Kazuhiko KASAI (Specially Appointed)

® 0459245512 @ 13 @ J3-9 W, S — 1% NG T
O kasai.k.ac@m.titech.ac.jp e . . ;
@O http://alrem.jp/

‘ﬁ%ﬁﬁ IR - B

‘B??EEH‘J CER | MECHT 2EMOEBEGHIEE EeRE
BoREOTERE | -tk - RBRBSEOER, R, RKEHE
A N—IC & BHER, BUSE OHIE
- BEERY OMBISEER & o

CRE - BERTEFRETOHIR

Research Field Response-controlled building and base-isolated building

BE#A % BV EYA S B FRECEEAIREEOM - 25

‘Objective Seismic damage control and function protection for buildings R ADE-Defense
FHRE L DX (MEMERE AH) Development and Test for Wooden
Cu 8 - Theory, test, and design of seismic protective systems Full-scale Test of 5-story Building with Dampers House with Passive Control System
w3520 s X y X g P R y Using World’s Largest Shake-table at
+ Seismic and wind response control by various dampers E-Defense

- Seismic response recording for high-rise buildings
- Vibration control for timber and light-gage steel houses

Eﬁ *E! AR Assoc. Prof. Daiki SATO

| 291
@ 045-924-5306 @ G5 ® G5-21 ‘ | S
@ sato.d.aa@m.titech.ac.jp | |
@ https://sites.google.com/site/daikisatotokyotech/ . K.

X-Y Section

FIRIEE, REMS, MEKE

(@

;
ke
Outer Plate
X

! ¢ merPlate
Halfof  OuterPlte [~ Side
VEDamper  Side
: /
X-ZSecion  (b)
Y

X
REFRINIREF (C 35 |F 2 kPR L 2 /¥ —
DNEBEREL ST D FRAT SR

B¥ v RR) Temperature Distribution of
‘Objective Construction of safety and security buildings to earthquake and wind High-rise Isolated Viscoelastic Damper under Long
Building where Duration Loading
Current Topics | Response evaluation of vibration control and seismically isolated building considering | Earthquake and Wind
- . . . . Observation are Carried
characteristic change of devices by long duration loading such as long period ground | | i suzukakedai
motion and strong wind, and its design methods Campus

‘ﬁ%ﬁw-ﬁi WE - BICHT 5R4 - BOARYOME

BREOMEEE |- SERMLESCRAOEBMEELICL 257 1 1 O EZE L HIR - 2B
BRSBTS & ORI FRORR

HE - BBRAET>TWD

Research Field Response control building, Seismically isolated building, Wind-resistant design BEEREEY (55 H 1

*‘j ﬁﬁﬁﬂﬂ HEUE Assoc. Prof. Koshiro NISHIMURA

@ 045-924-5326 @ JI#E @O R3-16 |
O nishimura.k.ac@m.titech.ac.jp | i
74 . @ http://www.udprc.first.ir.titech.ac.jp/~nishimura/

‘ﬁ%ﬁﬁ IS, WETS 1v2U— Mg

‘E?%’EEE‘J CEE | 10— FRRENOMBE L RS OR L

BOEDWFERE | - kB> 2 Y — FERMOE - EEMRE
-FHOZETIHHBa ) — FROBE MR . gt g

= e N Vv BB Y 7 U — MEOBIEEER
- EREMRERAWSED Y 7 U — MEOBIEERETE Loading tgst o/f reinforced concrete column
CHE DY U — P REESBOMELEE

Research Field Structural Engineering, Seismic Engineering, Concrete Structures

‘Objective Improvement in performance and safty of building structures

Current Topics | * Bond and anchorage performance of deformed bar in reinforced concrete members
- Structural performance of reinforced concrete beam with opening

- Evaluation of seismic performance of high strength reinforced concrete columns

- Seismic performance of reinforced concrete beam-column joints

FEMIC & 2 1E REeE RO BT
FE analysis of beam-column joint

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Urban Disaster Prevention Research Core

MUKAI David Jiro sz a3

Assoc. Prof. David Jiro MUKAI (Specially Appointed)

045-924-5384
G5
G5-1

00000

https://www.uwyo.edu/civil/faculty_staff/faculty/david-mukai/

Alex Shegay mx

@ 045-924- 5306 @D G5k ©® G5-21
@ shegay.a.aa@m.titech.ac.jp
@ http://sites.google.com/site/daikisatotokyotech/

BOROWFSEaEE | - MR 0B IEEE

- fEIC X ZRCE D EIEMEE

- RCEDMEEEST 7 L — LNEERE
Current Topics | * Seismic performance of ductile RC walls
+ Repairability of RC structures

+ Perormance of mixed wall-frame systems

FEE A EREN 7 L — AHOER

Testing of a full-scale wall-frame structure with non-structural elements

‘U‘Eﬁ ;Ei BhE Asst. Prof. Taku OBARA

@ 045-924-5329 @ G5iF ©® G5-1
@ obara.t.ac@m.titech.ac.jp
@ http://www.udprc.first.ir.titech.ac.jp/kono/

- EBSHIEESGH I U — MERYORRE

cBEHa Y Y — S EM 0BG IR OBE

- MEBEEE S B O IEHTHERS D 28R

Current Topics | * Quick Recovery Performance of Reinforced Concrete Buildings

- Damage Evaluation of Reinforced Concrete Members after Earthquake
+ Stress Transfer Mechanism of Pile Cap

"

HEANATY y FEQOHAER
Experiment of Hybrid Coupling Walls with dampers

oc =
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Current Topics | * Evaluation of pull-out strength of anchor bolt at exposed column base

+ Evaluation of structural behavior of braced frame structure with normal bolts
- Damage evaluation of steel members after earthquake

- Evaluation of rotational stiffness at connection of steel sub beam with concrete slab KRS 75ET 5 5B NBEATDER
Structural experiment of sub beam connection with concrete slab
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The Biomedical Engineering Research Center places its
primary focus on providing an interdisciplinary network for
researchers in the field of biomedical engineering, as
authorized by Ministry of Education, Culture, Sports, Science
and Technology. Being made up of four institutes, namely
Laboratory for Future Interdisciplinary Research of Science and
Technology (FIRST) at Tokyo Institute of Technology, Institute
of Biomaterials and Bioengineering (IBB) at Tokyo Medical and
Dental University, Research Institute for Nanodevice and Bio
Systems (RNBS) at Hiroshima University, and Research Institute
of Electronics at Shizuoka University, this research center
utilizes the specialties of each research institute to enhance
the functions of each university, promotes interdisciplinary
collaboration with researchers of other national and
international institutes, and contributes to the future
improvement of medical service, health care system, and
bioengineering fields. by widely applying interdisciplinary
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RIBEA  Access

@3 IHITAEF v /IR HRBITHEHHHR (T3P ITERTERESLH)
Suzukakedai Campus (5-min. walk from Suzukakedai Station, Tokyu Denentoshi Line)

O K[ELF v /XX HERBTAHER - BER (KELRTERES1H)

Ookayama Campus (1-min. walk from Ookayama Station, Tokyu Ooimachi/Meguro Line)

ILF#R

Yamanote Line

EAI ]
N Shinjuku
FINFE Nﬁe;?;ltasuta =z
Suzukakedai &\g Futakotamagawa
HEER R N
Denentoshi Line @ ey
U Shibuya
TIDFEF VIR KRHHETHR HEMNE

Suzukakedai Campus Ooimachi Line Jiyuugaoka

AR
BE Ookayama
Hiyoshi

iR i o
Shinyokohama [ovoko Line Meguro Line guh)ilrlagawa
REWLF ¥ /X8R
Ookayama Campus
KFHT
Ooimachi
R
Yokohama Line TOEHRILIR
% : TFﬁEi& Locations Keihintohoku Line
a7 & Fy N ey
Research Cores Campus Names Buildings
ML THAERT TINTE R2%- ) 38
Intelligent Information Processing Research Core Suzukakedai R2 and J3
BB X T LFRAT ERCI DA J 2% ) 3R R2MK
Applied Electronics Research Core Suzukakedai J2,J)3 and R2
T4 b REEY AT LHRIT ERERAE=) R 21
Photonics Integration System Research Center Suzukakedai R2
FTEAH/ TNARFRIT FTENTE G2#-R2%&
Innovative Mechano-Device Research Core Suzukakedai G2 and R2
BEAN/ VAT LRRAT ERCI A=) R2#E - J 34K
Industrial Mechano-System Research Core Suzukakedai R2 and J3
AIFERIFME T FTENTE G271 -R2%&
Materials Processing Science Research Core Suzukakedai G2 and R2
Seim R 2 7 TINIFE R2#- J 3K
Advanced Materials Research Core Suzukakedai R2 and J3
ERERIFHITIT TINITE R2# - ) 3% G2
Biomedical Engineering Research Core Suzukakedai R2,J3 and G2
BIRA / R=> 3 VR T FTENTE R2#R- J 18- ) 38
Imaging Science and Engineering Research Center Suzukakedai R2,J1 and J3
ISR A BRI T TINITE R2f-S 14
Applied Artificial Intelligence Research Core Suzukakedai R2 and S1
EFF/ILY FOZRPRIT KL Ookayama MmOSE - S22
Quantum Nanoelectronics Research Center I A IFE Suzukakeda South Bldg. 9 and S2
EHBH KR T TINITE Go#E- ) 1M J 3K
Urban Disaster Prevention Research Core Suzukakedai Gb, J1,and J3
HMEFRIT /A BT T TINITE R2# - G2/,
Smart Materials & Devices Research Core Suzukakedai R2 and G2
REESREEREMTaT TINIFE R2#E - J 2% ) 31
ICE Cube Center Suzukakedai R2,J1 and J3




Wt Map
TITDITFEF ¥ /XX
Suzukakedai Campus

#HEEEERREX REHET 4259
4259 Nagatsuta-cho Midori-ku,
Yokohama Kanagawa

Esa

— Suzukakedai Station

E L Eha
w to Chuo-rinkan
-‘

KEWLF ¥ /X8R

Ookayama Campus

RREBEBXKREL 2-12-1 EAH FRoO
2-12-1 Ookayama, Meguro-ku, Tokyo toHiyoshi to Mizonokuchi

' Ookayama Station

EXHA, BM
to Oimachi, Meguro
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