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Laboratory for Future Interdisciplinary Research of Science and
Technology (FIRST), which was started in April, 2016 with the
new Tokyo Tech structure, will celebrate its third year. Under
the Innovative Institute of Research (IIR), it was launched as the
largest research organization consisting of about 90 staff
members, and the research concerning the creation of the next
generation industry and its social implementation are the
mission. The research field is focused on existence as a research
center that fosters interdisciplinary field, including mechanical
engineering, electrical and electronic engineering, metal
engineering, information engineering, environmental engineering,
disaster prevention engineering, social science and so on.
Therefore, at the monthly faculty meeting, we set up time to
introduce each current research and use it as an opportunity to
obtain inspiration from other research fields.

In addition, we are promoting 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 of the Japanese Ministry of Education,
Culture, Sports, Science and Technology (MEXT) since FY2016.
Here, we are trying to integrate functions by collaborating with
Tokyo Medical and Dental University (Institute of Biomaterial
and Bloengineering), Hiroshima University (Research Institute of
Nanodevice and Bio Systems), and Shizuoka University (Research
Institute of Electronics). In March, 2018, FIRST hosted an
international symposium, had about 270 participants, and has
been promoting networking among researchers.

Meanwhile, regarding industry-academia collaboration, we are
focusing on introducing research issues to companies by URAs,
matching research matters with companies, and bridging the
seeds of the Future Laboratory and social needs. In addition, as
a response to natural disasters, etc., in April, 2017, "E-Defense”
was established, that can evaluate the destruction and
vulnerability of a gigantic structure with actual size with the aim
of constructing laboratory facilities for 3D applied force.

As part of the improvement of the research environment, we
are promoting the consolidation and sharing of clean rooms and
experimental equipment, which were scattered on campus, by
the MEXT project budget. In addition to advancing the
development of support facilities that researchers are easy to
use and also useful for the students, we began opening up the
facilities to inside and outside the Tokyo Tech with the
cooperation of the technical department. Also, FIRST open
house to the industry and the general public is held every year in
autumn, and we are striving to publicize and publish research
activities.

Although the social environment surrounding FIRST, such as
the declining birthrate and aging of population and capacity
reduction and budget cuts, is going to shrink year by year, we
are determined to develop for the researches of new
technologies corresponding to these and human resources
development responsible for social implementation. So we
would like to ask for your continued support for FIRST.
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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 11 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 are promoting 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.
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History

LM U E
The Laboratory for Building Materials was established.

Rt A A N
The Research Laboratory of Precision Machinery was established.

R PTE
The Laboratory of Ceramics was established.

BF T2WFAIE
The Research Laboratory of Electronics was established.

BT T WAz BRI & BT
The Research Laboratory of Electronics was renamed as the Research Laboratory of Electrical Science.

HERRLERR (CEREM BTN, EEEMITITAT, ZXMEA. NOBIREMEFNE
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.

EEMEIZRA, BEEMITRE - BRREEMR, ROEERRFAZZTNTEEM BT, B2 T2
FFT, ROEEMFFRICEFL, FEBICENRIRM 7T fERERE

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.

BREMBMRAROERNRAZMRE L, TEMRIRRFRHE
The Research Laboratory of Building Materials and the Research Laboratory of Ceramic Industry were
integrated into the Research Laboratory of Engineering Materials.

ENRIF AT 55 iEEs 72 ENS T 2 50hE5% & el
The Graphic Engineering Laboratory was renamed as the Imaging Science and Engineering Laboratory.

T B BENS T2 5ThEsR 7z B B R 15 R L P FehEsR & cn.
The Japanese name of the Imaging Science and Engineering Laboratory was changed.

BIBERIEMRMR, BRSNS REAFv VYR RIITHIIEFvV/VR) "B
The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to Nagatsuta campus.

HWEBT2MEREREHF v /VAIZAIE
Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.

TEMERRZRAT B2E (B - IINFE) F+ 2/ ANEE
The Research Laboratory of Engineering Materials was moved to Nagatsuta campus.

ETHRIVI NOZJ ATV I—HKE
The Research Center for Quantum Effect Electronics was established.

TEMHURRAZE L, DTS S v I AMSENE

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

I%Méﬁﬁ%ﬁﬁﬁﬁ}%t SIvIRMREYY—ZHL., WAESI v IRRARBEEET U1 ViRt
§—RE
The Center for Materials Design affiliated to the Materials and Structures Laboratory was established.
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The Structural Engineering Research Center affiliated to the Materials and Structures Laboratory was
established.

T 105F @ JOVT « 7EIGEHEHE Y Y—HRE

(1998)

The Frontier Collaborative Research Center was established.

ER12F @ BEIZMEMICHBYAIJO0VRT LRV Y —KRE

(2000)

The Microsystem Research Center affiliated to the Precision and Intelligence Laboratory was established.
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(2004)

The Research Center for Quantum Effect Electronics was reorganized into the Quantum Nanoelectronics
Research Center.
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(2005)

The Integrated Research Institute and the Solutions Research Organization within the IRl were established.
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(2006)

The Center for Materials Design was reorganized into the Secure Materials Center affiliated to the
Materials and Structures Laboratory.

TR 194 @ JO0VT « PRISHBMAEYI—, XUFvr— - EIRXR - TIRSMU—, A VFaRX—I3 V5~

(2007)

HREMRED 4R ZHRa L, J0VT « 7RREVI—ICHRE
The Frontier Research Center was established to incorporate Frontier Collaborative Research Center,
Venture Business Laboratory, Incubation Center and Collaborative Research Buildings.

;20 @ BEIZWEAICHBEF 27N ARV I—ZRE

(2008)

The Secure Device Research Center affiliated to the Precision and Intelligence Laboratory was established.

Fr; 225 O (B) HiaHRREZELL, MBWRAROTHRRRZEME#RETS G RetiRkzRe

(2010)

The Integrated Research Institute was reorganized.

J0VF 4 PHALYI—ERBNICRELE IOV T « P, (B) VU1—Y 3 VRRMEERRNIC
LT G YU a1—2 3 VRS E U CERE

The Frontier Research Center and the Solutions Research Organization were reorganized respectively to
be the new Frontier Research Center and the Solutions Research Laboratory.

BETENFANEY A 70V AT AR Y —ZBREIEL, BED 7 hZJAERY AT LR EY I —ZRE
The Microsystem Research Center was reorganized and merged into the Photonics Integration System
Research Center affiliated to the Precision and Intelligence Laboratory.

REFIETARRRNERER R LAM MR ZRELE L, st s U CRIBRLEMRMZRE
The Imaging Science and Engineering Laboratory affiliated to the Graduate School of Science and
Engineering was reorganized.

TRk 28 &£ @ HEHERZRILEL, BRICEUNA, BELRWEM, RAESI Yy IRMER, RAFLIZEWMER, 70

(2016)

VT« PIREEE VU a—2 3 VIRREE, RIBRIEWER, 277 /IVI MO JRMREYI—%
e U CRIZEARII SRR GRoRERERAMTINZET, T 0OV T « PRI, (EREmBIZEMEE, T8R
FHRERD 4 BEWZFT, MUORRBRMEOMREYI— (F28F4BRRT2EY9—), HRIZY
N (FR 28 F4 BT 1012w ) DO 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.

Tt 29 £ @ ERNIRBRITFHEMFRREEZRE

(2017)

Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded

TRt 30 & @ EIERIZMRIT7 ZRE

(2018)

Materials Processing Science Research Core was established.

Za—TJU7F 0 /09 -RERMHBERFREEZRE
NuFlare Future Technology Laboratory was founded
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Intelligent Information Processing Research Core

<@ Hﬁ@ﬁ#ﬁﬂﬂ@ﬁﬂﬂ%ﬁﬂﬂt%wmﬁﬁ Mathematical science and engineering of brain information processing

@ba—-IM97x—-RE Human interface and virtual reality
N=FvIVIT7VUT«

@S2I —TUVRRAH9T71—R Human olfactory interface

@ BASHENELHAERER Natural language processing and computational linguistics

@ A Tx06E Artificial intelligence

nil |
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4 backoff ]

S = X, eiga X, muzukasii .
/ X, difficult X, English.
W

i ni honyaku suru koto wa lhj‘!"n
i [totranslateinto |
[ X, = X honyaku suru X ha

/ X; translate X,
X X,

nihongo wo eigo ni honyaku suru koto wa muzukasii .| if

model base base
ni/into koto / to
HEIRETART LA BRFBICLDEREEUEDEH K
Wearable olfactory display Derived tree of natural language grammar by machine learning

E‘:H $ iz Prof. Manabu OKUMURA

@ 045-924-5067 @R24& 7202 @OR2—7

@ oku@pi titech.ac.jp

@ http://Ir-www.pititech.ac.jp/wp/
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CEIFEFEM TR T D HMEZ DAY AT ADEFE

- NBIOEBEBEOETIEZBELT (BELBASHOBK, XIRERICEY H%)
s TERIMERD MU RIREL

RED CBEEEOIZI 2=/ a3 XEICETINE
FagmE + Animated agent D BAES 2B IC L DHE

WWW EDTFFRT = D5DTFRAMNRAZY
- EREE  BETFERCE DV CBRASENE

Research Field | Natural Language Processing, Text Mining, Computer-Assisted Language Learning

Objective Development of the technigue of natural language processing and application systems

- 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

V=R WATATERREVETFRAINRAZDY
Disposable maglev centrifugal blood pump in animal test
Current Topics

e OEHEEES OEZ OKXNEES OEmal @K—AR—
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Intelligent Information Processing Research Core

Nt BRI oz

@ 045-924-5054 @J3# 11192 @OR2—15
@ koike@pi.titech.ac.jp
@ http://www.cns.pititech.ac.jp/
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- ERROETIVE
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-HEEEEAWNVEEA—RUA I TR
- BEFEEANVAFIVESETIV

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

Prof. Yasuharu KOIKE

= ——

ALABE
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{ 13

HBESEAVNCA VY 71—  BADENERT HERESE
FHAIL, REHKOORY MCESONEEHNTENTES.
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.

AR SiE s

@ 0459245017 @R2#% 516 %2 @OR2-5
@ nakamoto.t.ab@m titech.ac.jp
@ http://silvia.mn.ee titech.ac.jp

HMEERWE - ba—< AP T71—R

Ea—<UREA Y T —RERIRTS

G

eI TR
CIRETFART A

BN URTA

- REERE Y

- Y IEHANIE S AAT T RT A

Research Field

Intelligent information processing - human interface

Objective

Realization of human olfactory interface

Current Topics

+ Human interface

- Olfactory display

- Odor sensing system

- Sensory information sensing

- Sensor information processing and embedded system

Prof. Takamichi NAKAMOTO

> Olas g

Recagrivion

=Tl

N

BNtV IURTA
Odor sensing system

VIZTNRRTARTLAEFZAYTIY
Wearable olfactory display and contents with scents

=t Kt s

@ 045-924-5015 @R2#% 814% @OR2-7
@ takamura.h.aa@m.titech.ac.jp
@ http://www.lr.pititech.ac.jp/~takamura/

FAEEREY, BASHELE

AV Ea1—8ZAVTARDERZLETLRMOMKE, BLOHENFEICLLEFOHR

HARE

- XEENFEDOMFE
c BT —YEBLTHFPHASZ RO RKITORRE
- BIENT JO-FICLBHEEAR

Research Field

Computational linguistics, natural language processing

Objective

Development of technology for understanding and processing human language, study on
human languages with computational approaches

Current Topics

- Development of text summarization methods
- Development of methods for understanding the real world through language
+ Study on human languages with computational approaches

Max. Eb,:,
'
Et'_.r_ =K
vi. Ea,,.\‘,

Vi, x, € {0
Y. z, E{0TF I
RBEEEC= 21—y b — O (CEDKXEENFE

Text summarization methods based on opitimization problems
and neural networks

Eﬁﬂ‘ﬁli}&f#v ERERYNT—Y
Lexical network with sentiment polarity

OEHEES @OEEZ

ORR NES @Emal @Kk—LR—
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@ 045-924-5049 @R215 6242 @OR2—20
O hasegawa.s.ab@m.titech.ac.jp
@ http://haselab.net/

Ea—<AE TR - N=FvIIITUT1

ADBRELNENELERTEDFMREDHEE

CERELSEITHETEDRI—V b
CHETESPVREREINNSDAHOKRY
MBIV, hEEA VI TR
N=FvIITVT4, TFUITSRIADERIE
FTOINT —ARRETDMBEDREFRBENDER

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

+ String based stuffed toy robot soft to the bone

+ Physics engines and haptic interfaces

+ Real application of Virtual Reality and Tele-existence

+ Application of knowledges on digital game design into real living environment

P14 2 g
Intelligent Information Processing Research Core

Assoc. Prof. Shoichi HASEGAWA

DTZINEALMEL I 2 —2 3 EBEER
Real-time physics simulation and motion generation

-

BETELHNANSDHAR Y bEREREIE
Soft staffed robot soft to bone and its mechanism

MEBOMERRDIZDDUTIVIA LBRERE
Real-time FEM for haptic display of material feeling

=H EET e

@ 045-924-5086 @R2# 810 @OR2— 16
@ yoshimura.n.ac@m.titech.ac.jp

| @ http://www.cns.pititech.ac.jp/

HEHE BEEBNESIE, E1—v A FTT—R
HEEM - BE | MEHIES £V MIEROBEEZ DR T A
S BREMV-ES, SE BECETAMIERRS
;‘;%ﬁg AR SR E S (MR) £ B0\ - RS RRS

T ARIA I TR (TA2AVE2—5( 5 T—R)

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
(EEQG) signals

- Decoding brain states from functional magnetic resonance imaging (fMRI)
- Brain machine interfaces/ Brain computer interfaces

BB SHEE LI FREENES £FIA L
FE/ND—TZbORY b
A power assist robot controlled by EMG signals
estimated from EEG signals

FP Z o

@ 045-924-5050

@R21E 515 %

OR2—-13

@ kakahane@hi.pi.titech.ac.jp

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

Asst. Prof. Katsuhito AKAHANE

R 1T o

Asst. Prof. Hiroyuki KAMBARA
@ 045-924-5054
@R 21K 804 £
OR2—-15
@ kambara@pi.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/kylab/

EIEA ZR o

Asst. Prof. Hidetaka KAMIGAITO

@ 045-924-5295

@OR2E 728 R

ORrR2-7

O kamigaito.h.aa@m.titech.ac.jp
@ http://Ir-www.pi.titech.ac.jp/

=R % o

@ 045-924-5049

OR21E 624 =

©OR2—-20

@ mitake.h.aa@mtitech.ac.jp
@ http://haselab.net/

Asst. Prof. Hironori MITAKE

QEHEEE OEZ OKXNEES OEmal @K—AR—Y
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@REPO=SR Spintronics
@ %fﬁfl 1R %fﬁﬁlﬂﬁ Integrated devices  Integrated circuits
SBEEEILZ2MNOZSR Organic electronics

@AY= H—TI—REIIIIA IS9P,  User Interface and Man-Machine Interaction

& E{§NE Image processing
QiFHEEF1VT1— Information Security
@ AT kn8E Artificial Intelligence

3 RTE R
FLAT L
4 T AT L—
a7 ' \
A A= | A/ [BriiEns| \ SHEMRB AT A
Ea—zusw [ —zaA
917::XJ ;i‘pz:;J

A/ N—2 3 VBRI T ORHRB ST - $R T rEE

Framework and Academic and Technical Field in Imaging
Science and Engineering Research Center

Prof. Nagaaki OHYAMA

@ 045-924-5177 @R2#E 3242 @OR2—55

@ ohyama.n.ab@mtitech.ac.jp

@ http://asist.ssrtitech.ac.jp

HRIERTBER

WEEN - B3 THEECEREESENERL TV AEAEBRE, AADVBOLEISU TG - R - FIEA
v = TEHREERTHSFERNEEBDORR

C RAFUN=H—RPAMBEASRE Y —ER (PK) ZF|BLIEAAEDREMRVICHES AT A

* NVRTT PRI & JPKI ZFIR LI ERIER S AT A

- EEICOIZABEARRER

Research Field | Social Information Science and Technology

R0
IR

To design social infrastructure for personal information management system in public

Olspsive institution such as government, hospital, etc.

JPKI & HPKI 2RI L7 tEEEEAT — Y BB RTA

. o . . . . Datab: t tem fi | health d
+ Personal identification techniques using MY Number Card and Japanese Public Key atabase managemfgngsfp;Tnangrﬁsasloma eaith records
Infrastructure(JPKI), and its application systems

+ Medical information system based on healthcare PKI and JPKI
- Data management system for a lifetime of personal health record

Current Topics

OTHEES OFEZ QXX MES @tmal Oh—LN—U g
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Imaging Science and Engineering Research Center

@ 045-924-5291 @R2#£330E @OR2-59
@ kumazawa.i.aa@m.titech.ac.jp
@ http://kuma2.isl.titech.ac.jp/

RN EGLE, 1Y —A25—Tx—R, BHFEE

BT OARE, BEfRLE, BEGRHBOFRELRKL, BBEEL, £ESA AL,
WEE - B3 BERAASMEDBEERBENICAT D, SHREE YL IBERIBRFREREL TASHERMD A
o = }{73&93?%5?2@‘6%%&“%0)&3‘60 MEE (CEOEHA BN E OHRREEMFE
i RSN

- TISOAE TR CHREE ORI E (CEGRERITE S,

- BRI/ B (L L TOHABECBN BT F RS MBS Y ORI,

BAD CHEBIERICRETESNE - BE - EEBEH - SEOEOMEIERITRES,

HFERE - BEATVY (E% ED, EE S0,  BE, & suF GPS, #50) LBE, BE,
I EERIRTRERE (T4 RTA) ZRNVBTILFE—SI - A—HF—A5—Tx—2X,

- AFUAER A ASERNB AITHO .

ZREANATFHRRTA
Multiple view image observation system

Research Field | Image Processing, User Interface, Machine Learning

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 principles and their application are investigated.

Objective

- Image recognition techniques for factory automation: robot vision for assembly and
detecting defects in products.

+ An ultra-small and low-weight multi-spectrum image sensor with an innovative efficient
sensing principle.

Current Topics | - A small and energy-saving tactile display for mobile or wearable devices.

- Multi-modal user interface using various sensors (image, pressure, acceleration, gyro,
rotat|on,'soulnd, touch, GPS and vicinity sensors) and various displays (screen, speaker CVFE—S - A f 5 —T =2
and tactile display).

Multi-modal user interface.

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

=H IEEX us Prof. Hiro MUNEKATA

@ 045-924-5185 @ J3# 1217 @J3—15 §.m...,..

@ munekata.h.aa@m titech.ac.jp
@ http://www.isl.titech.ac.jp/~munelab/

AN KEFERLEREX PAZOR
MREN - BE | FRATNAROWR - AR EEFEPEZ O EHK
- ARARS - BARFLAEEIE

wnal dgatal sgnals

BiED N - T cpmealiehip
Hxaem - @RI FRFENHA %6}&6?éié%@&%ﬁﬁ?fﬁ%k?%ﬁ@%ﬁ?—; (71; &
.3 - T TR BE Co/Pd & TEBEE b)), moC, Z0RKEERL
SERNEIC KB HIAL DIETFEPRAE Aol nfolipleat
Research Field | Spintronics using light Experimental data of photo-excited precession of magnetization

(Ieft), schematic illustration of Co/Pd ultra-thin multi-layers (upper
Contribute solid state physics and optics/photonics through the study on new optical | center), and the concept of three-terminal photonic device
devices utilizing

photo-magnetic property (lower right).

A

Objective

+ Circular polarized light emitters and detectors, involving spin amplification
- All-optical three terminal devices with light-sensitive magnets
+ Non-equilibrium magnetization triggered by photonic excitations

Current Topics

BRMFEARET

° OEFEES @OFZ OKRXMES @Emal @F—L~X-—2
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B mE s

@ 045-924-5028 @R2#% 523 % @OR2— 58
@ suzukik.di@m titech.ac.jp
@ http://www.ece.iit.edu/~ksuzuki/

Prof. Kenji S

i - REYE, I Ea—sXERN, AT (A, EREGER

ADAR[E<EBHDOOBIC CHROAI, HBNE, BROEFIRDPRFDOFBRICIY

WEEM -BE | 75 CAADA ") BEICLDERM - 2 - HE A THICRHRTARES BT TV EEHEL,
ERCAELET IS AT AEBR LTV ET,

o TEEMTL— - S  MERDE FOREREEE 2R T LRBEBOME

:;;E%EE TAIRS S~ BEAEGES N HEMEC LD E1— S FEBH X FADRR

HMRIBAA—S DY) RBHFBICLDYBRROES(CED RENEGREREDRZR

Research Field

Deep learning, Machine learning, Computer-aided Diagnosis, Artificial Intelligence,
Biomedical Image Understanding.

Objective

To develop computational intelligence that learns, from image examples, physicians” skills
and knowledge in interpreting images to help make smart decisions in biomedicine.

Current Topics

- Cognitive Machine Learning: Study on deep learning that realizes the functions, such as
cognition, recognition and understanding, of the human visual system.

« Al Doctor: Development of intelligent computer-aided systems that assist physicians
in early detection, accurate diagnosis, effective treatment, and better prognosis of
diseases.

- Virtual Imaging: Development of machine-learning technologies that learn to virtually
acquire the physical phenomena and functions in imaging.

KI (Specially Appointed)

Cogriltive Machine Learning for Estimating Likeihood of Being Lung Cancer in CT

l‘

Cognitive ceap
Mmaching fearming

'.

Virtual Imaging Technology to Remave Bone Components in Chest Radiographs

@ 045-924-5181 @J 1207 @©J1-2
@ iino.h.ab@m titech.ac.jp
@ http://www.isl titech.ac.jo/~hanna

AR BEILVIMAZIR, AA=DUITNAR

MREN - BE | KEEAA—S VI TNAZADHDRZMEDE - EEHH DR
- ERELRRERE R EEMRORA

BiED : i&%’lﬁﬁ\%ﬁ%@%\)ﬁmtﬁ% P4

P - REEEERLUZBARTOEROBE

- REBEERFEEOERIFEDHR
- REBEERFEEERVCAREL

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

+ Organic electro luminescence devices using liquid crystalline organic-semiconductors

ﬁﬁ!? #ﬁﬂﬂ IR Assoc. Prof. Hiroaki IINO

TIRF v OBREICERTO LR THER L
BREEERFLEEROFRINS D DORY

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

OEHEEES OFEZE OKXNES OEmal @K—LR—
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Imaging Science and Engineering Research Center

W B8 s

Assoc. Prof. Takashi OBI

S
g ¥ @ 045-924-5482 @R2# 326 2 @OR2- 60
= @ obit.aa@m.titech.ac.jp e e
> o . 87 TR
N\ 4 | O http://www-obiisltitech.ac.jp/ . [
-~ —=——1 Useas alternative cards Hospital
AENT HAWHSATA, ERERALE, EREGLE £ —
MEEN - BE | 420ERIEZZDIERNE - EFLERMTORR Sﬁ, & =
pport Multi-Device s
s FaTFYTEFRAUZRY MU — o8l . - F Phamscy
e - EFEARY -5 AT ADTREIR R O | P
= . /\E, |C 7]_ I Z_AUJE Pard P Smariphone SmarntTV, CATY ealth insurance
e o FEATADHR EAESH— ROZENFIAORE

- ERIEROSEFAORFEFHFE
- PET E{&BEERFEDHR

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

+ Secure networks using the security modules

+ Medical network systems

+ Japanese National e-ID system

+ Advanced techniques of the medical information

» Reconstruction method for the Positron Emission Tomography

Extension of the utilization of My Number Card

PET 7 —4 /5 DIEEEEIRHEE
Estimation of the PET functional image

BE B exs

Assoc. Prof. Satoshi SUGAHARA

@ 045-924-5184 @J3#E 1216 @J3—14
O sugahara.s.aa@m.titech.ac.jp
@ http://wwwi.isl.titech.ac.jo/~sugaharalab/

EHTNAR, EHER, TAIORBREE 1)

BEHEEEN -BIrINF—SFEERILI OISR

B0
e

- NEREIEZICA UZEEEE S CMOS O2 v J 11T
- REREATDYAoOT7 Aty Y /SoC ISR
« Internet-of-humans (loH) M7= DAL OBBEHRBEE D 1 —)LEiT

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)

=g

Mhermoelectric eloment
Thin-film micro-TEG

KEF B e e
Assoc. Prof. Akira OHNO (Specially Appointed)
@ 045-924-5181
@J 11207 R
eJ1-2
O akira@isl.titech.ac.jp
@ http://wwwiisl titech.ac.jp/~hanna/

iU E—ER
Lecturer Shuichiro YAMAMOTO (Specially Appointed)

@ 045-924-5456

@J3FE1218 R

©J3-14

@ sh_yamamoto@isl titech.ac.jp

@ http://wwwiisl titech.ac.jp/~sugaharalab/

FAED ()

OEHEES @OFZ OFRRMES OEmal @F—L~X—2
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INEF IR mx 8K Mz oz

Asst. Prof. Shunsuke ONO Asst. Prof. Hiroyuki SUZUKI
@ 045-924-5089 D=0 @ 045-924-5183
OR21E 426 @OR21E 224 8
OR2-59 : OR2- 55
@ ono@isl titech.ac.jp O hiroyuki@isl.titech.ac.jp
@ https://sites.google.com/site/thunsukeono/ @ http://asist.ssr.titech.ac.jp/

PR & mx

Asst. Prof. Nozomi NISHIZAWA
@ 045-924-5178

@J 312181 8

®J3-15

@ nishizawa.n.ab@m.titech.ac.jp

@ http://www.munelab first.irtitech.ac.jp/

OTHEES OFEZ QXX MES @tmal Oh—LN—U m
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@=E

@K - BFR F5X7

TNAR LT/ AT Electron devices, Integrated system

BAAAME TS0 3 FIINI Y EHAY
Fractional-N Synthesizer

v

EXNYIRF v vy TR
Quadrature Backscattering Circuit

@ 045-924-5462 @J2# 1103 % @O J2— 69

‘; @ tsutsuik.ac@m.titech.ac.jp
‘i ‘ @ http://www.tsutsui.ep.titech.ac.jp
HRDEF BFT/N\MR, BEFHH - 7O0tR. #HERE
HREN - BF | FiE - O AR LDEHEET 7/ 1 REMORFR
- AlGaN/GaN HEMT (&BFHEE > P RY) OEERI 40 M
RIED F BIREEREICEDIBETF v IV GaN RS D RS
AR RRE - Si/XT—F/NA R (IGBT) DB

- BFRAT ST 4 — 5 C LB FBERTH D 3R TTHEIEDEFEA

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

Current Topics

- Low resistivity contact technologies for AlGaN/GaN HEMTs.
- GaN transistors with fin structures fabricated by selective area growth technigues.
- High efficiency Si IGBT.

- Analyses of 3D structure of impurities doped in semiconductors by atomic holography
techniques.

Optical measurements, Ultrasonics, Plasma technology

Do Fy g Y
One-Chip Inertial Sensor

%T# —5 Prof. Kazuo TSUTSUI

BIRAKEICLDIAET v 1)UBiE GaN 5P R4 (FInFET)
GaN FinFETs formed by selective area growth processes

SiMOS transistor
Electrically active

0-0-0-

°-0

HREFHROATST4—I2LD Si T/NA ZAROTHYD 3 DAEE RS
Analyses of 3D atomic structures of impurity atoms
doped in Si devices by hotoelectron holography

Pt BEKER sus

it~ @ 0459245090 @R2iX 718 @R2-— 26
'\:J @ nakamura.k.ah@m titech.ac.jp
‘, @ http://www.nakamura.pi.titech.ac.jp
MR BENCRAT/NA R

MREH - BE

AL BESENET DY RTABLVZEDT I F2I—SEDRME

R0
o

BERIC L DREDIEEAMRE - $R1F
BERE—S - TOFaI—¥

- RERABRDIZHDS - BE IR

F T AN Y EA

- BEAIRLFE

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.
+ Ultrasonic motors and actuators.

- Optical/ultrasonic measurement for healthcare use.

- Optical Fiber Sensors.

+ Visualization of acoustic field

BERFBICLDIFEMBEDON RIS BEROMS HE
AWBIET, EAREDRBEZETTHEM T - BEID
CEEBIELTVWEY, &2, ERCRBSELEEBTCONE
ETSCLHRALTVET (ER). REVBEEOHICIS v
EnicikF (TEH).

Non-contact manupilation of droplets using ultrasonic levitation.

QOEFEES OFE ORI MES OEmal @F—AX—
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Applied Electronics Research Core

KB 5haB s a3
Prof. Hiromichi OHASHI (Specially Appointed)
@ 045-924-5471
@J 24 1206 B
©J2-68
@ ohashi.h.ad@m.titech.ac.jp

Rk B s

@ 045-924-5010 @S2#408 % @S 2— 14
@ ito.h.ah@m titech.ac.jp
@ http://masu-www.pi.titech.ac.jp

EERE, SAREE, trYrybv—0

REREBFREME D<A 2y —T T —REAM DRI

BED

- B (S R R BT

s ' YA Ly —T T —R BRI
- BREA ) TR

- BRI TR Al

Research Field

Integrated Circuits, RF Circuits, Sensor Networks

Objective

Research on interface technology to connect real space and cyberspace

Current Topics

+ Wireless Communication Circuit Technology
+ Sensor Interface Circuit Technology

+ IT Technology for Agriculture

+ Wireless Positioning Technology

SZE, Simon Min s ¢sx)

Prof. SZE, Simon Min (Visiting)

BRBERADELMBMZT 750 3TN YA
Low-Phase-Noise Fractional-N Synthesizer for Wireless
Communication.

BB EF&EWT =

(o]
sl (o]

BEEHNERBEEFENS N
Ultra-Low-Power Wireless Transceiver

HE RE ens

@ 045-924-5688 @J2# 1306 = @ J2— 32
@ okino.a.aa@m.titech.ac.jp
@ http://ap firstiirtitech.ac.jp

RRETSAYIFE

FLOWRSETSATEBEMRREL, EER 91 RE MHEOSBICCATS

o

- RETEYBEBRENT AT AR
CRIVFARBESE T SXTAREE M R T AR
- BB BN R TR O EERS

- TSARE MEMS &t & LI 9t o R T LBF

- BEVE - MERASREEEFTEORMR

Research Field

Atmospheric Plasma Engineering

Objective

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

Current Topics

+ Measurement system for surface adhesion compounds
+ Multi-gas plasma endoscope system

+ Elemental analysis in single cell

+ Plasma-MEMS analytical system

- Surface treatment for high-strength adhesion

Assoc. Prof. Akitoshi OKINO

Atmospheric multi-gas plasm jet
KUETNFHATSAII Iz v Small et for
U THORRBAT I

('t

335mm linear plasma source

Touchable plasma
Ef - Ao T SZT RRAEAU=FRISIT

Gas decornposition l%slom Below freazing plasma
ERFSZTERVCHANRZTL BTOFXTHERTE

QOTHES @EZ OFAMES @OFEmal @f—L~R—




@ 045-924-5051 @R21F 713 = @OR2—25
@ tabarum.ab@m titech.ac.jp
@ http://tbrfirstiirtitech.ac.jp/

BFMEEY 27 LFRI7
Applied Electronics Research Core

Assoc. Prof. Marie TABARU

AN FETY EFEETR A&NE \iI?

Scattered
light Incident Parabolic
r

HIREH -BE | 7 mesm~onmeEEL T ET,

ARRET(E, FROAEAOETREAMICET2MELToOTHEY, BIC, EENE, NIV

light

- RO AR EET A

2350 CAILRELOERSHLEBE Y

HEEm AT ERVCEFRBOEIEA A -2
- BERTI-CHBAESEAVCHEE=S

CREBERDT2—2 3 A A—D Uk

EREEIRE RO RO IR LR R

Firmness measurement of fruits using airborne ultrasonic

Research Field | Acoustic engineering, Medical ultrasound, Food science, Welfare technology

transducer

Objective :
care and agriculture.

Our group studies measurement technology using ultrasonic and optical waves for medical

+ Firmness measurement of fruits

+ Tactile sensor utilizing acoustic responses of an elastic tube
Current Topics | - Endoscopic elastography using optical coherent tomography
+ Motion monitoring using ultrasound and EMG signal

+ Fusing imaging of ultrasonic and optical image

TJAERVERSHVMEE Y
Tactile sensor utilizing acoustic responses of an elastic tube

KEF FH wx

Asst. Prof. Yosuke MIZUNO

@ 045-924-5052

OR2F T4 E

OR2—-26

@ mizuno.y.af@m titech.ac.jp

@ http://www.nakamura.pi.titech.ac.jp/ymizuno/

IR K mx

@ 045-924-5031
@S2t 410 2
es2-14

@ yamane.d.aa@m.titech.ac.jp

@ http://masu-www.pi.titech.ac.jp/
member_files/daisuke_yamane/daisuke_yamane.html

Asst. Prof. Daisuke YAMANE

QEHEEE OEZ OKXNEES OEmal @K—AR—Y
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@ E£FEER - RF CMOS [ER%
@ITAVVREYRYNT—OLRTA
@ RIERESER TSy o+ —A

@ £7&{k CMOS-MEMS #%:1ii
@RUA—A-ILO/MOZIR
@YAN=TAPHAIVIRATA

@ T INA P RFUKRHRUEEKE

@ M/MREET/NAR

@ BNRSETINAR

SELLVEE

T INA = RTTRIRRERE
Tera-Byte 3D Large Scale Integration

BNESERT/NA R
Ultra-Small Cooling Device

QEHEES @FER OKALES OEmal Oh—LR—

Integrated Circuit + RF CMOS Circuit

Wireless Sensor Network System

Platform for Integration with Diverse Functionalities

Integrated CMOS-MEMS Technology

Swarm Electronics

Cyber Physical System

Tera-Byte 3D Large Scale Integration

Bio-Platelets Generation Device

Ultra-Small Cooling Device

Delightful Agriculture

M/NMREFET/NA R

Bio-Platelets Generation Device

=LWEE
Delightful Agriculture



Prof. Noboru

alR

@ 045-924-5056 @S2# 407 @©S2— 14
@ ishihara.n.aa@m.titech.ac.jp

5 5% 50

@ http://masu-www.pi.titech.ac.jp/
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ICE Cube Center

ISHIHARA (Specially Appointed)

MRS 7O 70 by RERERE B a1V EMBLY, EOICHER

L= 7HOJERBEE TP a—I/LOEtEEEEERL, TLYMOAZIRERETDHEBXANEESDH
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Research Field

Integrated Circuits and Modules for Analog Front Ends, and their Applications.

Objective

Contribution to a permanent society with higher performance analog integrated circuits
(ICs) and modules

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

AiZ B2 #mem

@ 045-924-5866 @J31307T= @J3— 132
@ ohba.t.ac@m.titech.ac.jp
@ http://www.ohba.ice.titech.ac.jp/

Prof. Takayuki OHBA (Specially Appointed)

MR ZRFTAIREEEF BRORRE S LU AT
WEEN - B KAYAZCTSEY MARUPRED = RITER KM EZRAERMIET S, 1/100 DIEFEEEH
ot ERNEUETEBRTNAR, HETNAR, B Y —REATENIED 5,
- DRAM 300mm D T/\DERE(L (~2 2o0Y) FE3E
C N TEEDRVDTNBOEEE T O
RIED - WOW 7O+ RDBaZ
HZRE - M/NREEET/NA RDBAFE

+ TINA RDA Y SRRy MR AR DR
- FISHEAEY B RIRIE LR Y T 5 D%

DRAM F/\A RED 1/3 DEEETESE N/ 300mm D I/N\DKE
Cross-section SEM picture of 300-mm wafer thinned down to
1/3 of DRAM layer thickness

Research Field

3D LSI Semiconductor Process Development and Applications

Objective

To develop three-dimensional LS| process and technology for Tera-bits memory at
milimeter 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- u m

+ 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

SE{bZN7= DRAM UI/\,
4ZHOVLUTICEDEADEBEINDDH L DD D,

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

QOEFEES OFE ORI MES OEmal @F—AX—
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Prof. Shiro DOSHO (Specially Appointed)

@ 045-924-5019

@S 21E 406 2

Os2-14

@ dosho.s.aa@mtitech.ac.jp

@ http://masu-www.pititech.ac.jp

BIE B2 2= 36

@ 045-924-5019 @S245406 2 @©S2— 14
@ machida.k.ad@m titech.ac.jp
(5]

RIBBEEETE(LD/ZHDETE(L CMOS-MEMS #%ifIC B3 2K

REBERTFELTMEMS PV YR ENBITONES, NODRFELSILLE, HOWDHRE
B, HoWDEFHDHDT/NA RERMET D EICKUHMEEED T/NA RERR LI REZEDSHF
ZELLEY, ARMERITHHOTOLR, B, Akt RREEBLICLELERRK
EMEBRIHLEZBMELET.

RIED

- BOREE CMOS-MEMS IR E 4 DR

- CMOS-MEMS #t & 3% e T DBI%

+ CMOS-MEMS F/3A ZDE L 1 —) LT DR
- MEMS MR E & > Y O REESHE T ORISR

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

Prof. Katsuyuki MACHIDA (Specially Appointed)

CMOS-MEMS  Accelerometer

P Froof mass (300 mm = 300 mm)
with gold electroplating®

=T, Konishi, et al, Jon. ), Aol Phys. 52 (2013} 06GL04-1-6.

CMOS-MEMS INEE > 40 SEM BEELETEO LS| DEE
SEM and optical photographs of CMOS-MEMS accelerometer

& KIFT wmmcsm

@ 045-924-5866 @J 31 307TE @OJ3—132
@ youngsuk k.aa@m titech.ac.jp
@ http://www.ohba.ice.titech.ac.jp

ZIRTUARREB LR BITDA 0TI L—2 3 VBRI ORMFE

300mm FNA RV TN\DEBELEIEEA > T L —2 a R L= R TEBR M ZRRE T 2.

RN - BE | LY T/ \OHE (WOW) CERIREDHERICLEN 1/10 /35 - &S EEBEEATHRE=A
FFIAASERE NS,

im0 - DRAM 300mm Y IN\DOERE(L (~2 2o0>) B%

;‘;ﬁﬁg NS T EEDEND T ARDE BRSO

SEESNETNA RDRIGFREBES LT/ ZEFEDERT

Research Field

Process Integration Development for 3D LSI Devices

Objective

To develop ultra-thinning of 300-mm device wafers and those stack process integration
technology for three-dimensional LSI technology. Because the physical interconnects
length becomes 1/10 using ultra-thin wafers and Wafer-on-Wafer (WOW) process, high
performance 3D devices with low power consumption will be realized.

Current Topics

- Ultra-thinning 300-mm DRAM wafer down to 2-u m
+ Bumpless vertical interconnects between wafers
+ Analyses of defect generation and device characteristics for thinned device wafer

it hgles o lam

POMS Charned

/.

M/MREEET/NA X
Bio-Platelets Generation Device

Cooling chip
EOF pumps

BNSET/NA R
Ultra-Small Cooling Device
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NuFlare Future Technology Laboratory

@ R EFE—LRE Advanced electron beam writer

@ HEENRER LICE TSR Improvement of writing speed

@ EERT—VEEXRTE2—-IVOWR Development of high-speed data transfer module
@ Xt eInEIRT A ERE Advanced thin film deposition

@ BIEERICHITZIESIN / MEBHIFEM Device physics and characterization
@ R FEAZ R New materials for power devices

KRBT E—AREZE TV FE-AHBERE CHELIZRIK/ Y — D SEM &
Advanced electron beam Wr|ter SEM image of circular pattern printed with Multi-beam system

(KE F =00 Prof. Takashi YODA (Specially Appointed)

@ 045-924 -5142 @S1# 304 % @OS1-2
@ yoda.t.ab@m.titech.ac.jp
[5) ertical Gas Flow Uniform Gas
—— gh the Laminar Plate) Concentration
BFE—LAHERE , ki SRR EE

®E,
BFE—ARMBRE RV ERT BB AR L (KBTS

2. High Speed

- BERBEFE-ABBEEERIM Wafer Rotation _ "
B - BT — 5 BRI (~900rpm) Thin and Uniform
AFRE - BEPRBOESN / YRR TR AT —

- SRR B
Research Field | Advanced Electron Beam Writer, Advanced Thin Film Deposition 3. Solid Heater

(Multi Zone control)
Objective Development of the high performance Electron Beam Writer and Thin Film Deposition
MBS EREER C VD DS S 45
+ Improvement of writing speed Structure and advantages of vertical high-speed rotation CVD
- Development of high-speed data transfer module system

Current Topics . . o
- Device physics and characterization

+ New materials for power devices

INER RIE s s Assoc. Prof. Munehiro OGASAWARA (Specially Appointed)

@ 045-924 -5142 @ S1#% 304 = @OS1—2 Cathode
. O ogasawara.m.aa@m.titech.ac.jp -
r (5]
MRS BFE—LARBEZE
HZREN - BE | EFE—ABBREDMERER LICH BRIt
RIED - BRBETFE-ABBEEERM
AFRE - BT — & ER R il

Research Field | Advanced Electron Beam Writer

Objective Development of the high performance Electron Beam Writer

Multi-beam
+ Improvement of writing speed TILFE-LBFE-—LARBEERE
- Development of high-speed data transfer module Multi-beam electron beam writer

Current Topics

e OEHEES BOFEEZ ORI ES @Emal @Kk—LAR—



7 2' h:gZ%*EyZ j_- Aﬁﬁ;-?' j 7 Photonics Integration System Research Center

@PHBEERIAN=YIRYPMT—2 Ultrafast photonic network

@R TRTA New generation photonic sensing system

.mﬁﬁnﬁ:/ZTA Optical wireless power transmission system
X - KHESH - aEL High speed, low power consumption, highly efficient photonic
yﬁ%fﬁT/ MR DRTA integrated devices and systems

ERRRAIZAmRELL —Y REARIRETOANIAT

Wide wavelength range tunable VCSEL Prototype of optical wireless power transmission system

BRERRAABORRERTEOHNME DR
Step1 &, Step2 & i

PO BmeHT0) <= HiBeR—< = [EP o —

Step!: ITEHINE § ofbra iy
L—Y—(&-TE f " |
E HEN =4 y
'; =T
f i atlag
St HRORRM  —H—— AP | £l PO
EMLT, —EAN 7y Ml - |
DHLERTILS i "; i |
.__E] - & @
T Vi e -__-__- &
step3sERDNLRRE &l Y d "
ERaTIREIOIAL T 2 abl |1 B --...“"'
‘:E_}:L'cm-.-. WHELS <> )'[ $ lme i : -
f =20~/ RAEELS -ﬂ \w
-t ewt TaaT
UEAR

ERRREBERVCRE T3040 T —2 3> #il
Wavelength Defragmentation Technology using all-optical wavelength converter

OTHEES OFEZ QKX MES @tmal Oh—LN—U g
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Photonics Integration System Research Center

Prof. Hiroyuki UENOHARA

@ 045-924-5038 @R245 820 % @OR2— 43
@ uenohara.h.aa@mtitech.ac.jp
@ http://vesel-www.pititech.ac.jp
CBEER7A =y IRy D=0
LAVAN
HMANE CLRTA - RERBTNA R ., ,[ Lt
® l-— 2
o = BERTA =y oy NI —ODER - BHEEN - SWERLEERFTOIAEET/NAR 2 =
MREN E§ = o)
AT LADHRR [ tn [ _[ | ] 1 I
- EBEE - SMEAL(E S NIEEAT
BiED - T - 3%?%%@;5@5%55%& < UMV (KD IE T ERRM ;‘L’t’,‘f“_:",{.’iﬁ. 1 f,
e BRBRNANER _ LOIDODERT 75 UAT—23> - 3t OFDM RA v F U #iif g , -

-BTFSERVNCBERE - REBEENNA TR (PUTIL - NSV ER) EEEES
AR

Research Field

Ultrafast Photonic Network and Photonic Integration Device

SHRRREBEAVCRRT 750407 —2 3 &l
Wavelength Defragmentation Technology using all-optical

Objective

Research on optical integration devices and systems for Photonic network with ultrafast,
low power consumption, and high efficient transfer

wavelength converter

Current Topics

- Optical signal processing technique for high-speed and high efficiency

- Optical linear/nonlinear distortion compensation using inverse transfer function/symbol
estimation

- Wavelength defragmentation and Optical OFDM switching technologies for high spectral
efficiency

+ Silicon-photonic interface circuit (serial-to-parallel converter) for application to optical
communication systems

Ve

@ 045-924-5068 @R21E603%E @R2— 22

MMy ==K us Prof. Fumio KOYAMA
22

4= @ koyama.f.aa@m.titech.ac.jp
‘b\ @ http://vcsel-www.pititech.ac.jp/
MRS T bZOREETNAR
MEEH - & KBERYNT—D - 2T RTADIZHDIERET/NA ADRE
CERERXL YT O ROFHEEERIR
. R T - RBEERERELL —YERENR
?}i;ﬁ;&g CEETMEERKL —FEERAA—D Y

- BEREE-ARSI LY LSRR
KTV ERARBERAET/NAR

Anti-reflection laysr
MEMS #ifi& ULV R RAIZEEREL L —Y
Widely wavelength tunable MEMS VCSEL

Research Field

Photonic Integrated Devices

Objective

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

20-54 MEREEAVCEBRBEE-LRIITNAR
Super-high resolution beam steering devices

OEHEES OFEEZ ORI ES @Emal @F—LR—
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Photonics Integration System Research Center

Assoc. Prof.

@ 045-924-5059 @R2#& 817 @OR2— 39
@ miyamoto.t.ac@m.titech.ac.jp
@ http://vesel-www.pititech.ac.jp

TAbZOR ATV MAZOR

HIZREN - B3R | ABRIEEIRTLALRT/NA RO

- HEASHAE (OWPT) DS RREEHEA
BRI E S R TLEE

BB ERNT/NNA X - EP 2B
- EFEXL—Y (VCSEL) D&M

- HTINA ZDEREY —IL & B TRA

HIEHIRIRBRTLADAA—D
Image of optical wireless power supply system

Research Field | Photonics/Optoelectronics

Objective Development of optical wireless power transmission system and related photonic devices

- Extending of application fields of optical wireless power transmission (OWPT)
+ Construction of optical wireless power transmission system

- Development of devices and modules for optical wireless power transmission 4 "Q ei
« Performance improvement of vertical cavity surface emitting lasers (VCSEL) £ {

Current Topics

- Development of design tools and fabrication technologies of photonic devices

SHEARRE O h947¥%§ (), BLY, EEAL—FTLA

e (L) LEFIRGARREAL - TLAEZ 21—V (ET)

Prototype experiment of OWPT (left), schematic view of
VCSEL array (upper right) and series-connected VCSEL array
module (lower right)

@ 045-924-5026

BOR21E 819 =

OR2—22

@ sakaguchi@pi.titech.ac.jp

@ http://vesel-www.pititech.ac.jp

RO FiE wx
Asst. Prof. Takahiro SAKAGUCHI
y

BE BER g o3

Asst. Prof. Xiaodong GU (Specially Appointed)
@ 045-924-5077
@R 2R 605 =
- h OR2—22
O gu.x.aa@mtitech.ac.jp
@ http://vesel-www.pititech.ac.jp

OEHEEES OEZE OKXNES OEmal @K—LR— @

g [EfR ox

@ 045-924-5026

@R2# 819 R

OR2—22

@ nakahama.m.aa@m.titech.ac.jp
@ http://vesel-www.pititech.ac.jp

Asst. Prof. Masanori NAKAHAMA

V=R ARXIV s s
Asst. Prof. Kamel MARS (Specially Appointed)
@ 045-924-5077
@R 2% 605 2
OR2—22
O kamel@idl.rie.shizuoka.ac.jp
@ http://vesel-www.pititech.ac.jp




%;j-/ I IJ 7 I\ D :g Zﬁﬂ:;'lb.. j 7 Quantum Nanoelectronics Research Center

@EFMETNMAR
@F/7Fv/no—

Electron Beam Lithography Exposure

Quantum effect devices

Nanotechnology

BYE-LABEEE FHReREIAHEEE

EH HE us

@ 03-5734-2564 @AMILFEIFSEET03E @OS9-3
O asada.m.ac@m.titech.ac.jp
@ http://www.pe titech.ac.jp/Asadal_ab

TINIVITINAR

SRR ERT INIVYRIRORMFELIE 2 DICRA

Metal Organic Chemical Vapor Deposition

Prof. Masahiro ASADA

RTD oscillator

B

BED
HERE

- B RINGTAF—RDT SAIVYEEDRIE LR

s HB RN GTAF - RICKDERT SNV FEIRES

C BB RN TAA— RICKDBEET SNV ERERE - T I L —F—
C BB RN TAA—RICKDERBAIET SNV RIRGZ DA DNADICA

Research Field

Terahertz Devices

Objective

Development of high performance semiconductor terahertz sources and various
applications

Current Topics

+ Measurement and analysis of terahertz response of resonant tunneling diodes

- Room-temperature terahertz oscillators using resonant tunneling diodes

- Ultrahigh-speed terahertz wireless communications and terahertz ranging systems using
resonant tunneling diodes

- Frequency-tunable terahertz oscillators with resonant tunneling diodes and application to
spectroscopy

,.; Silens ‘

for stabilization DC Bias

SI-InP substrate Output
HIB NV FAA—R (RTD) ZRWEZTSIAIYRIRSS
Terahertz Oscillator with resonant tunneling diode (RTD)

RTD electrodes

BIRBAIET INIVYRIREFT LA
Frequency-tunable terahertz oscillator array

i HA we

o
- @ 0357342512 @KMILEISEE 704 E OS9-5
'.‘? @ arais.ab@mtitech.ac.jp
B ¢ &}-,, @ http://www.pe titech.ac.jp/AraiLab/

MRS EH FEARL—Y, REER

AR - B FoF Yy TREAGEDIZDD ) 2 FEEEFT/INA R
- SILSI EAVT Lo YEER

. - SiEMR b BEEEL —Y

e - HHRSE OR) L—¥
+ 3T SiKEE
CHAYITUTIL

Research Field

Semiconductor Laser, Photonic Integrated Circuit

Objective

Photonic devices on Si towards on-chip optical interconnection

Current Topics

- Membrane photonic integrated circuit on Si LSI
+ Semiconductor membrane laser on Si wafer

- Distributed reflector (DR) laser

+ 3-dimensional Si photonic circuit

+ Optical metamaterial

SiLSl EF>F v T SEsR
On-chip optical interconnection on Si LS|

‘rpm be(-)

Phf@lgaurrent

Si BB R R

Membrane photonic integrated circuit on Si platform

QEFEES OFE ORI MES OEmal @F—AX—
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Quantum Nanoelectronics Research Center

A5 ﬁiﬁ EHIT Assoc. Prof. Yukio KAWANO

@ 03-5734-3811 @KEILFEISEE 805 E OS9— 12
@ kawano@ee.e titech.ac.jp
@ http://diana.pe.titech.ac.jp/kawano

FSAIYFNAR - VRTA
FSAIIEL LI - A A= DI DRIRE IS - i,
bl
=R/ Fa—T IS TIUCEBTIANYETVF LTI Y - hAS o L RERTEATE L s
N — e N ViR&H = — LA -y
CEEETSANYARAA—D LY ST 7 -

BED = pEip e Integrated near-field terahertz imager for
CTINIY - FRAEE T S ATV O TN R nanoscale spectroscopic imaging

- KDBIS - KRG MAA—T2 s J—

Mear-field

- FEFEARET - JHREA RIS . SAMAA—T
ILFLIN 2]
AF¥rt— 1
Research Field | Terahertz devices and systems S 20 |
ey . . . . . j E
Objective Terahertz sensing and imaging and their applications | ansea- £,
AErvs
- Terahertz flexible sensors and cameras with carbon nanotubes and graphene l 1 e
. . . a8t [ g o ap vy
- Near-field terahertz spectroscopic imaging e 180 -120 ;oxo[d 60] 120 180
& (deg
Current Topics | - Terahertz and infrared plasmonic devices N L
. ) . L T/ h=—ROTVFLTINRF v+ F—ICLD
+ Vector imaging of optical electric field and phase SHMTSANIAA—S
+ Non-equilibrium phase transition and nonlinear optical response Multi-view terahertz imaging with nano-carbon flexible scanners

ET) sk e

i @ 03-5734-2578 @KMEILFEISEEI04ZE ©S9—10
-_ @ shoji.y.ad@m.titech.ac.jp
-l !& b | © http://mizumoto-www.pe.titech.ac.jp/
MR KEEE, FKT/NAR

A - BE | RUASBERY MU — O ICEIT /AR T/ N ADFFE

. E FI S VL—
BN T L —F SUDVERBEATAVL—F

= - . TR S e asi N
EE’&_@ Ea%ﬁim’_‘tt:{_t?"f vF Silicon waveguide optical isolator
AFRE CAVFITREREEHT/NAR
== FING Output data signals
- BISARMEAT —
omem
Research Field | Photonic circuits, Photonic devices
- Ehectric wire
Objective Photonic integrated circuits for the next generation photonic network systems  Thin-film magnet
- Waveguide optical isolator Magneco-cptical goanes
. - Self-holding magneto-optical switch i Sl waveguide
Current Topics On-chi | hrdlvisi Htiolexing devi Input data signals
n-c |F> wavelengtl . ivision ml.-l tip exmg evice e T S
+ Photonic memory with magnetic material Self-holding magneto-optical switch

QOEFEES OFE ORI MES OEmal @Kk—AX— @
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@ 03-5734-3709 @KFEILEIFEE BT E OS9— 12
@ R.shihara@tudelft.nl
@ http://homepage.tudelft.nl/37b8x/

EFF/IV7 bOZIRHARIT
Quantum Nanoelectronics Research Center

Assoc. Prof. Ryoichi ISHIHARA (Specially Appointed)

BFHHIY, BEEFT/N\AR - EERK, EFI E2—9 - Xy bT—OFNAR

BETOCRICLDZTVFITINIVIMNOZOR , EBFAVE2—F - Ry NT— 070D # -

PIRBE B | 212 i
o U TV VR LRI/ ) O N S SR
;;Eﬁg - BF Ry hECMO S ERRDER

F RT=ZT7NEFAVEL—F - XY T —ODIODIAVES RTNAR

Research Field

Electronic material engineering, Electron devices and integrated circuirs, Quantum

Computer/Network Devices

Objective

Solution-processed flexible electronics, Material, device and integration technology for

scalable quantum computer/network

BE)AVICKUEER EICERLZ VI EENS PR
Polysilicon thin-film transistors fabricated on paper
with liquid-silicon

Current Topics

+ Printed silicon thin-fim transistor on paper with liquid silicon
+ Quantum dot / CMOS circuit integration process technology
- Diamond devices for scalable quantum computer and network

ME 8% o

@ 03-5734-2555

@K[EILE95EE 707 E

Os9-5

@ amemiya.t.ab@m.titech.ac.jp

@ http://www.pe titech.ac.jo/ArailLab

Asst. Prof. Tomohiro AMEMIYA

HP KE oo

Asst. Prof. Hiroki TANAKA (Specially Appointed)
@ 03-5734-3605
@K [E L9 SEE 804 =
©s9-3
@ tanaka.h.bh@mtitech.ac.jp
@ http://www.pe titech.ac.jo/Asadal ab/

NBBF 585 o
Asst. Prof. Takamasa KAWANAGO
@ 03-5734-2542
@KL 9 FEE 806 =
Os9-1
@ kawanago.t.ab@m.titech.ac.jp

5]

K703 ZRU7 Y wmxesm
Asst. Prof. Adrian DOBROIU (Specially Appointed)
@ 03-5734-3605
@K [EILE9 588 804 =
©s9-3
@ dobroiu.a.aa@m.titech.ac.jp
@ http://www.pe titech.ac.jp/Asadal_ab/
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$1$EJU#I$EH% j 7 Biomedical Engineering Research Center

@A77 -To=F7IYJICEADLS Fundamental technologies and applications related
BRI FERiE DR to life engineering

‘ﬁlﬁlﬁﬁ%ﬁ Fundamental researches, development and applications of
BLUOZEDEZERMICEEDLSHAR advanced medical and orthodontic devices and their systems

‘giﬁlilﬁli@%&@f:y)@ Interdisciplinary and collaboration researches for
ﬁﬂg‘ﬁﬁ?ﬁ . #&Iﬁﬁﬂ?ﬂ@ﬁﬁ innovative development of biomedical engineering

IR BERMKRAR S T EEDE YRR

Disposable maglev centrifugal blood pump in animal test

FIEHE

e Mt | & B 7 #) FE Ez | BEFTHERT LA | K # ' | & B 7 #
Nt ERE | R OB k& I ¥ | B FTHB | & Ui %) # | =R AAN | T ZOREEIRT A
MUZ=K | TAPZIREBIRTA | RE#H#HKB ®MEAH /2 RXT A
¥x BE | BMEAHN/RTA HEBRHNI | 8 FH#ESRXT A
BIR EA | & i 7 # | &l BA | KEXA N/ TNAR
PREAKE | EFHEESRT A | BERERRI | M B £ I %

TA mE | B kb I =
¥ E B  MAEAN/RTA
wmE FH | K Ui # #
WE ®F BEXAN/RT A
& Mh | KEAD /S TNAR

JIGEE FUSA e
, -sa " | @ 045-924-5032
‘ a BOR21F 418 E

B R oo

@ 045-924-5061
@R21F 915 %
OR2-27

@ umise.a.aa@mtitech.ac.jp

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

Asst. Prof. Akira UMISE Asst. Prof. Toshihiro KAWASE

@ kawase.t.aa@mtitech.ac.jp
@ http://www.k-k.pititech.ac.jp/

B R pxeo
Asst. Prof. Dong HAN (Specially Appointed)

@ 045-924-5094
BR21F 314 =

OR2-38
@ han.d.ab@m.titech.ac.jp
@ http://www.nano.pititech.ac.jp/
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%ﬁ#.ﬁ*j *sl'ﬁﬂ:;'?‘ j 7 Advanced Materials Resérch Core

7

S EEIFBLUVEDEXICH Metallurgy for industrial applications
@ iRt SEMHD Design, development and applications of innovative functional

BlURk - %5t - BAFE - ICH materials

QIEETYE  -EAMEIE - BMSHE  Mechanics of Adhesive Joints, Mechanics of Composite Material,
Solid Mechanics

RENHISEREN TV F 1 T— I HEThH IR MEFIREIEE S NiMnGa A0 Bi RITHREE O XD,
Bi AMEMIBEHEICLURRIMEEE(REL, BIBICKUBRBITIAAL EMRPIECDMARDIERICKINLZ,
Development of new powder fabrication of NiMnGa ferromagnetic shape memory
alloy with easy magnetostrain though enhancement of grain boundary embrittlement by Bi addition.

RRBELZR TR aR0 >ESHIH

Electroplated gold alloy micro-material with highest strength

BRMAZTHESNZLMELO > EMHOBNERARICLDISNT O HEREMHETLD SEM & . 2D EDREIFTEREDLHOEDIHFRE

Stress-strain curve of electroplated Au-Cu alloy material fabricated by Sone Lab. evaluated by micro-compression test and the SEM images before/after the testing.
Strength of the alloy is three times higher than pure Au electroplated.

@ OEHEES BOFEEZ ORI ES @Emal @F—LAR—
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Advanced Materials Research Core

*iTﬁE ﬂﬂ'li’, % Prof. Tomonari INAMURA

@ 045-924-5058 @ J3H 11162 @J3—22
@ inamura.t.aa@mititech.ac.jp
@ https://educ titech.ac.jo/mat/news/2016_08/052457.html

TRRSIE, MHRE
HHBRBOBIENIC LS - BEEMHIORSE - 5t St

- B AR BRI OISR AT S 2R

e CRA S LA BESSTREEA OB
- EARBHEIC LD EEAT I ERDEE
FEREBBELDT Z U T IR RAA AR
Research Field | Microstructure, Materials Design Fractal domain structure in a shape memory alloy
Olsiasive Development, design and improvement of structural or functional materials by controlling

microstructures

+ Analysis and mathematical modeling of martensite microstructure
- Design of super-long life shape memory alloy by control of domain structure
Current Topics | -+ Design of low modulus biomedical titanium alloy by texture control

#(oecrees)
Goss AIDFEECLDT I ALDEY I ElL

Low Young’s modulus in a titanium alloy by a development of
Goss orientation

k . iR IEA us Prof. Masato SONE

N @ 0459245043 @R2E920E @R 2- 35
O sone.m.aa@m.titech.ac.jp

@ http://www.ames.pititech.ac.jp/

MR

ERT/NA R EDFETH KO AT

BUNEREBRE  BMEEBA

=50 OIS HREEBRUT—N\LT Yy RO VERE KLUFDISH Micro-compression specimen Micro-bending specimen
;?LE%EE - IEBREMERERERT/ N RADIZHDEEBHEDOIER EZDFEEFHE

-EEBERTEBEEMEEAVCREL Y OEEETDERT/NA ZINDISA

Research Field | Material characterization

Objective Material fabrication and characterization for medical devices

- 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 HNE R ER A
. sensitive medical device BAPRELTV DA OMBRBRE
Current Topics | Single atomic noble metal electrodeposition for smell sensor and the application (RAVOORECEMAR, HIFHR SERAHBMOATHE

Various micro-testing specimens proposed
(Possible to examine micro-compression,bending and tensile
deformation)

QOTHES @FEZ OFAMES OFEmal @f—L~R— @
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@ 045-924-5057 @R21E 916 2 @OR2—27
@ hosoda.h.aa@m titech.ac.jp
@ http://www.mater.pititech.ac.jp

MRS E s - e, SEMH - iR
AN - B8 | FRSEREEMHOBIR ST DR, CRER
ERRTAREER - BRSSO
- ERATIKEEAE DM
BIED - BT ES @B LUZDEEME
HsiERE - 2ERELEY, K

- ERME - mRBMEE LU DISHA
CAEREN, MEZERE, BRI

Research Field

Functional and structural materials, metallurgy

Objective

Innovation and development of novel functional materials and materials design, and their
applications

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

b
Advanced Materials Research Core

Prof. Hideki HOSODA

« 600
a
=
~ 400
+2 200 1%
0
VIR

TiMoSnZr & & (D83 4 2 B) & 45 R /2 M ARHE K

Superelastic behavior and unique internal structure of
TiMoSnZr biomedical alloy.

[n

NiMnGa B LIRS EE SR F OB Y IV EEHROTA(S
O CT & () & BiRMMEEICKYESREREZHHD NiMnGa
HIF D SEM &

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.

(% TBH wxs

@ 045-924-5062 @G2H#E 516 @ G2—20
O csato@pi.titech.ac.jp
@ http://www.csato.pititech.ac.jp/

HESNE BETY  SAVHTS - BhHE
MREN - & RATH2DITD
- AEEBEOEEES
o - CFRPOESES
;f;a EROEEEA
. WEOEEES
 EDMEATHEEES

Research Field

Adhesion technology, Composite materials, Solid mechanics

Objective

Adhesion for everything

Current Topics

+ Adhesion for car structures

+ Adhesion of composite materials
+ Adhesion for aircraft structures
+ Adhesion for maritime structures
+ Adhesion for everything

Assoc. Prof. Chiaki SATO

PR ER OB

Dismantlement of the adhesive

L =Y Ry Z)V &RV HNRIRDET R R T A
Laser Speckle Microscope to measure micro deformation

QEFEES OFE ORI MES OEmal @F—AX—
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Advanced Materials Research Core

R B wx

@ 045-924-5597

@I3IFEN4=E

©®J3—22

@ shinohara.y.aa@m.titech.ac.jp

@ https://educ titech.ac.jp/mat/news/2016_08/052457 html

Asst. Prof. Yuri SHINOHARA

HER EH o

Asst. Prof. Masaki TAHARA
@ 045-924-5061
@OR2#E 919 R
| @OR2— 27
@ tahara.m.aa@m.titech.ac.jp
@ http://www.mater.pititech.ac.jp/

QOTHES @FEZ OFAMES OFEmal @f—L~R—

BIO & mx

@ 045-924-5012

BOR21E 216 B

OR2-31

@ sekiguchiy.aa@m titech.ac.jp
@ http://www.csato.pititech.ac.jp

Asst. Prof. Yu SEKIGUCHI

iR 4R mx

@ 045-924-5631

@R 21 906 =

OR2—-35

@ chang.m.aa@m titech.ac.jp

@ http://www.ames.pititech.ac.jp/

Asst. Prof. Tso-Fu Mark CHANG




95 ij / \“’r Zﬁﬁj—bj Innovative Mechano-Device Research Core

@ F/ MIFZMDHEL Establishment of nano-fabricating technology
QFEETIVFa1I -4, KtELYDEIRK Creation of innovative actuators and sensors

@ Ah/ ?/ \ 1R/ ) Observation of comprehensive dynamic behavior
DRTLADREIAFTIVORADBEITIBIR  for complex mechano-devices/systems

BEFHINY - ERXAOOT42H HEXBEDHEREHLEHNEL

Innovative mother machine ER microfinger Lubricant visualization of gears

T FE us Prof. Hidenori SHINNO

@ 045-924-5469 @G2# 3042 @O G2—19
@ shinno.h.aa@m.titech.ac.jp

@ http://www.upm.pititech.ac.jp
BT - BN LY, TESRISE
FEIHTY - DRIFE TV T2 O

CFEBIF T/ NIRRT =< DR
CBEENATVY R Z I RTLADMERR

8o RO T MIRAASEHENTI CAPSULE)
FRFLARRE - TR OB B ES Innovative mother machine for nano-machining
- BREREATER

Research Field | Ultraprecision & Ultrafine Machining, Machine Tool Engineering

Objective Realization of innovative mother machines and formulation of machine tool engineering

+ Research and development of an innovative mother machine for nano-machining
+ Research and development of an ultraprecision hybrid machining system

- Nano-machining technology of hard and brittle materials

- Design methodology for machine tool

+ Product development methodology i/ 8y —> P —% (ANGEL)

Advanced nano-pattern generator with large work area

SH 5L = Prof. Kazuhiro YOSHIDA

© 0459245011 @R2HH218Z @OR2-42 (%l # 5/ T4 A Innovative mechano-devices )
@ yoshida.k.ab@m.titech.ac.jp ; 7 b
@ http://yoshida-www.pi.titech.ac.jp

Current Topics

MRS RAOOATOF1IT—4, JAo00KRy N, #EEEERE
ron - g | BT/ —E B BIERET OB ST~ A Y OOKy e EDSDDRIEAN /773
o BE | AR AT LD FIR4OHT
; Fl micropump
> O BRISAER—
o MR ISE LS AR Ao 070 F 2T SR B 7575
BIAD . = Dielectric
e BT gt b - VADES ACs!edmosmoHc :Iamer
CRENRD—ERWEE W{’F¥747DD‘I'/I~

#e - %ﬁ‘ Integration

(%A HJ AT L Innovative mechano—syslems
Development of innovative mechano-devices/systems for advanced power microrobots WEEBBET A 2 O00My b

Research Field | Microactuators, Microrobots, Functional Fluids

elafeite working in micro space mm using
. . . . H e I8
+ New microactuators using functional fluids e ———
T T T ——
Current Topics | - High output power micro fluid power sources BAEHTA2O0MYF 4o 00N 51t
- In-pipe working microrobots using fluid power \_In-pipe moblle-microrbot microgrippers

@ QLHEEE OEZ OKXNES OEmal @K—AR—Y
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Innovative Mechano-Device Research Core

VN 5 T Assoc. Prof. Shigeki MATSUMURA

" @ 045-924-5041 @R21K 4162 @R 2— 34
;::, - O matsumura.s.aa@m.titech.ac.jp
=Y @ http://www.ds.pititech.ac.jp
MRS EH BWMREDS(FIIR
BN - B | #E1L - EIREMEDO/- DO DEIMERE DIRE) - BB DORETEEA :
- B RS EEORI SO EIEE [
=D - IRENEHAIIC KSR EINTHEEDZMFE KR THE NS & VEOFRNEZR R
:;‘”EEE . iimﬁi%%%é/t\%}ﬁ?—ﬁiﬁw)ﬁ%%@%ﬁ% Flow visualization in meshing part of a gear pair
705

- EENHHVEDRN & BHIEREEOINE/L
-BEZEAVGORANTRREE

Research Field | Dynamics of machinery

Objective Analysis and measurement of machinery’s noise and vibration

+ Vibration measurement of a planetary gear system

+ Diagnosis of gear tooth surface form with vibration measurement
Current Topics | - Centrifugal Dynamic Damper for Transmission A8
- Visualization of air flow behavior at around gear mesh KRB REEGEA T T4T70—T
+ Practical sound source localization without use of an anechoic chamber Intensity probe with integrated LED display

Ehe BA s Assoc. Prof. Hayato YOSHIOKA

@ 045-924-5470 @G2#302 =2 @ G2—19
z\ @ yoshioka.h.aa@m.titech.ac.jp
A I @ http://www.upm.pititech.ac.jp
MRS BRI LT
HMREN - BE | BRENIZEMNELIZT/5H0 - -/ EBFIERMT DML

- EREEEIERE S RIS RT A
- ZHHEBRRABERDVATA

=05 ) .
E.::DE CBREEMIOA L TOEREZSULS - T—
FFEREE EETEAEET 8 —F ZRTF/ AR RTA
oo o Three-dimensional nano profile scanner
- BEREIERE D BIRK & FHE

Research Field | Ultrafine Machining

Objective Nano-measurement and nano-motion control for ultraprecision machining

- High speed spindle system with high rigidity

- Multi-degree of freedom nano-positioning table system

) - In-process monitoring for ultraprecision machining \

Current Topics - A
- Fast tool servo for milling process :

- Generation and assessment of functional surface YT/ A= PRIBROT =TIV AT A

Sub-nanometer positioning table system

BZ H{Z wx

Asst. Prof. Sang In EOM

@ 045-924-5034

@OR21E 204 B

OR2— 42

@ eom.s.aa@mititech.ac.jp

@ http://yoshida-www.pi.titech.ac.jp/

el

QOEFEES OFE ORI MES OEmal @Kk—AX— @
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Industrial Mechano-System Research Core

evA4oa-F/ AHhbOZOR
SNLMF -ERIZE

Micro/ Nano Mechatronics

Biomedical Engineering

FiliZEARY b

Surgical robot

HE BE oy

@ 045-924-5095 @R24#% 316 @OR2—38
@ shinshi.t.ab@m.titech.ac.jp
@ http://www.nano.pititech.ac.jp

RERIMEBEMRT/NA X (DLD) (2L
R 2R R T A

Deterministic lateral displacement (DLD)
devices for cell separation

Prof. Tadahiko SHINSHI

MEDEH BN AT A

HREN - BE | HLWEHICAEWT /N X - SR TADEIH
8iE0 - BERUZ BT A B VBN A T
e c KABAEERVVEMEMS T/ X

- EXRABINE - ZEBEMRFELTFa1I -4

FHEARAHBELIT 1 RR—Y 51 THKZ LA T

Implantable and disposable artificial hearts using magnetic
levitation

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 fim
+ High response and multi-DOF Maglev actuators for industrial applications

BRBEA\ (o0 =ZTE—%
MEMS linear motor using permanent magnet film

NiE B u=

@ 045-924-5037 @R24R318%F @OR2—-6
@ hatsuzawa.t.aa@m.titech.ac.jp
@ http://www.hat first.iirtitech.ac.jp/

MEAN/RTA

MEMS/NEMS INLICKB/N\AF - EERT/\A XFE3E

REDARERRNRRE DTV I TV THBREARFEFHAN
DICFREE

B0
R

CREDARERARARE Y
- BR - RIS IC L MRS EN R - MEFETNAR
- MEMERENEIT AV OA N =X A

Protopype sensor with mock-up organ and application
assumption for endscope surgery.

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.

4 x 4 BREHEREET /N X EDAMBRBEB BT
Cell culture device with 4x4 micro-electrode array and
electrical activity observation of cancer cell mass.

QOEFEES OFE ORI MES OEmal @F—AX—
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Industrial Mechano-System Research Core

PIE RF ==

@ 045-924-5039 @R24308%F @OR2—23
@ yanagida.y.aa@m.titech.ac.jp
@ http://www.yanagida first.irtitech.ac.jp/

MRS INAZMEMS, /NAZEHR, SEgEE TS

EEN - B | /N7 MEMS/NEMS F/NA R Z LB AEYHkEE - RIS

. -/ AEEEE R T AEREEOAZE M E /N A FHIA DR
:;;E%%E - XA MEMS - NEMS (2 & 2 #aikse T3

- ERNFORBEERALLT/ N AT/ A0 —

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

Prof. Yasuko YANAGIDA

~,
T (100 g2 m)
MR

B FEARMREET/NA X
Transfection device to single-cell

& B5T =

@ 045-924-5035 @J3H 1115 @J3—12
@ kim.j.aa@m.titech.ac.jp
@ http://yoshida-www.pi.titech.ac.jp

MEMS, YAOBAANMAZIR, NAFANPAZIR

MEMS T IC LB HRIBIA O OA N OO ZRDRIBEZFDISA

e

-ECF ZRWV=RAIORESAT AL (A2 OKRST)

-ECF Pz v MiZRW\=8EIRA AT A

“ECF ZLF2TIWNToF1I—% (RAVONVE, ’(oOX=ZEal—%)
- AIZEE S ECF /(2O XV AT A

-ECF ®qzalL—bhPvA0O

Research Field

MEMS, Micro Mechatronics, Bio Mechatronics

Objective

Advanced Micro-mechatronics by MEMS technology and its applications

Current Topics

+ Micro hydraulic power source (micropump) driven by ECF jet
- Liquid cooling system by ECF micropump

« ECF flexible actuators (micro hands or micro manipulators)

+ Focus-tunable ECF microlens by MEMS technology.

+ MEMS-based ECF micro rate gyroscopes.

Assoc. Prof. Joon-wan KIM

Micro Hydraulic Power Source by ECF and

MEMS

B AR
iy
=1 - XUw b (TPSE) FECF v1oQR>T

ECF Micropump by triangular prism and slit electrodes

9030 blegrabin i1 igher g s

REF KB s

Assoc. Prof. Kotaro TADANO

@ 045-924-5032 @R248 4202 @OR2— 46
@ tadanok.aa@m.titech.ac.jp

j :W: @ http://www.k-k.pititech.ac.jp/
HMANE B RTA
MREN - BE | SHEABXEIRTADORIR
. - FMEEBEORY FRTA
;ﬁﬁ; sz BB 2T LD
- ERIEERENS AT ADFE

Research Field

Dynamic Systems

Objective

Realization of Advanced Human Support Systems

Current Topics

- Surgical Robot Systems
+ Control of Teleoperation Systems
+ Control of Pneumatic Driven Systems

ARFAFELTOSFMZEARY FRTA
Surgical robot systems being studied

QOEFEES OFE ORI MES OEmal @k—AX—
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Industrial Mechano-System Research Core

5& ﬁFE XS Assoc. Prof. Takasi NISISAK

@ 045-924-5092 @R2#%219=F @OR2—9 I::
@ nisisako.t.aa@m.titech.ac.jp 7
@ http://www.nis first.iir.titech.ac.jp/ I::
A0/ T/ FAk - FEEE
WMNEBICHBFDREERERROIFNIEHA
CRERAOATINAT AR

. - BB T AR E

BiED - [UPNTSN

R CRAOOUEE - EEERIRT/NA R : S

s “RAHA - F/ T AL OIS & B RN - Bk T RS

RIFPEERAOOF/TINA R Microfluidic production of functional droplets and particles

Research Field | Micro/nanofluidics and Interfacial Science

Objective Handling of fluids and interfaces at small scales for novel engineering applications

- Droplet microfluidics
- Functional particles design
+ MicroTAS / Lab on a chip

- Micro/nano fabrication RAVOARBAIERUANTIRE- S FEEN LEFREBIENTE
+ Microfluidic particles separation Drug permeability assay through microfluidic droplet interface
bilayers

Current Topics

R mx

@ 045-924-5088

@R2# 310 R

OR2-23

@ park.jah@m.titech.ac.jp

@ http://www.yanagida.firstiir.titech.ac.jp/

Asst. Prof. Jongho PARK

@ QLHEEES OEZE OKXNEES OEmal @F—AR—T
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Materials Processing Science Research Core

@ Diamond-Like Carbon (DLC) Z(2U®H&T S
RIFETRE B RE T B IR 0D R R 1l

@ 7Y MHDGBRILERET YA
@ RIGHEMMEI—FT 120

@ RRFHMHOERCA

@ BE - (/OB MEMIT

7YX NEFEAMEBESHERRRE

A PVD apparatus for adamant fims preparation

KT HE ws

@ 045-924-5078 @R2# 4142 @OR2—37
@ ohtake.n.aa@mtitech.ac.jp

@ http://www firstiirtitech.ac.jp/member/core6.html

CNT ZFALIcHEMRHED

Microbial fuel cells using carbon nanotube

Fabrication of DLC films and functional carbon thin
films

Classification and surface-designing of adamant thin films

Surface coatings to correspond to environmental preservation

Application of carbon materials to photovoltaic cells
and microbial fuel cells

Precision and micro plastic forming

KET YA (kD DLC BEDMEEFE M £
Improvement of wear resistance of Diamond-Like
Carbon films by applying surface designing

BEREZFALCEESREROES

Joining of dissimilar metal plates using
ultrasonic vibration

Prof. Naoto OHTAKE

DLC (Diamond-Like Carbon) DRXIE - & FAk#

DLC [3FAVEL NI EEERLREE, EERERY, ¥
HREMREDBNIEEEZGLTOET, RERERY - WER

HDIA—FT 4 ELTCANPEATINS DLC =T I DE/S
DR L EHEELE T,

« CNT ZFIF L7z E MielE
- BENMIRET I IO AR SIRDBE FIES

AN AR, BRT®, JSXTIE, B gEmIz
HMREN - BF | BRNSEEMHOBIRRURALEBIE LR 7O RS
- FAYEY PR R (OLC) BROBIRERMSE L b5/ 7RA D —FE DT
s F/INAT SR SRR E(C L BRI DRI
BED F TRV NEROERIE
RFLEREE cAXViRER R U ZRTTRIFE DR FE

KB T2 XF ¥ DLC IR, B-C-NRT74 Y MEDRBIRA
SRBARE SHAIEE - FSAROD —HEHFTEETOES,

KW EDRMDEBRPITREALLBER MG THRMIRZE ST
BHREEHRFLET,

K DLC 235 CH ICEB=TRERMLT, DLC D FERE
HEC GBI ER LS EET,

* DLC Z AN emARRMMEDERIBIBEMELET
KEABBBECEEROHBESELENTESDLCR—RD

OA—T4 VT ERELET,

Research Field | Functional materials, Thin films technology, Plasma technology, Plastic forming

Innovation in materials and processing, with “right material in the right place through right

Objective ”
process

- 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

Current Topics

F/IVRT 5K CVD
[2k% DLC AR

DLC films deposition by
Nanopulse plasma CVD

DLC O—F 1> ¥ LIRS LR SR
DLC coated scissors for brain
surgery

QOEFEES OFE ORI MES OEmal @K—AX—
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Urban Disaster Prevention Research Core

@ MR I%
@ HIRAEE
@ RERBE
@ Rk E
@ i E T2

\

@ it 2R AR

Steel Dampers for Base-isolated Structures

Earthquake Engineering
Passive Control Structures
Isolated Structures
Seismic Retrofit

Wind Engineering

Jﬁ Tsunami Resilient Structures

REBERWIY 2/~

IEF A ws

@ 045-924-5384 @G5# 3012 OG5—1
@ kono.s.ae@m.titech.ac.jp
@ http://www.udprc first.iir.titech.ac.jp/kono/

TR

BEEE - MELISY - #kHI1 o) —hE

MREH - BE

RILMDORE/IFAV Y — P REEYOEE

B0
o

- BEHKEHI O — MERMRRGHIC L BRIt © LA RERTE

- WERRICY [CIEIRTTREABBEMIT IEREE B T DIBE R TARR

- TUF PR - TURARLR YO - MEfER i ES - KEREEDORH
- BEYMEXADMEMBEBOET L FREDFAEER 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

KEWREIBZ A VoS EEER CIERYI DM B IEREMHERR
Shaking table test on real scale high performance RC buildings

Prof. Susumu (Sam) KO

~

SRS PN
Sl | gy
= J"U,.Iﬁl—--ﬁ'_}"‘- . il
REUREIAZ AV BMEER CERYOMRILAETM
Shaking table test on real scale high performance RC buildings

g |
TREDHEEEEZTM T 5/-ODBERREETIVE
Structural test and numerical modeling of RC walls

QEHEEES OEZE OKXNEES OEmal @K—AR—Y
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Urban Disaster Prevention Research Core

WA 8 us= Prof. Satoshi YAMADA

M T 7 | 0459245330 @u3iET09= @J2-21

\ - @ yamada.s.ad@m.titech.ac.jp
A“[‘. © http://www.udprc firstiirtitech.ac.jp/~yamadalab/
A E MEIY MEEER REHS BHRES
MZEEN - BE | MEKNERESE, HBIOHIHMHOReMER LSS,
- SRR S RO KR BIREFHE

850 - TR SE Al DFAZE
e - BEHRER DR IER £

- BREHOBEES
- Y U N—EERA LI RREE

Research Field | Earthquake Engineering, Welded Structures, Seismic Retrofit

In order to improve safety of urban cities againstears quake, we are enhancing seismic

S technology of building structures.
+ Evaluation of ultimate seismic performance of steel moment resisting frames.
- Development of seismic retrofitting technology
. . ) I B ERESEOR KRB ARER
Current Topics | - Improvement of seismic performance of evacuation facilities ; o
i i Full Scale Shaking Table Test of Steel Moment Resisting Frame
- Welding of high strength steel
- Base isolated structure with steel damper
\ Assoc. Prof. Shoichi KISHIKI
g 00459245332 @J3HTI0E @J3—1

@ kishiki.s.aa@m.titech.ac.jp
A\\y* @ http://www.udprc first.iir.titech.ac.jp/~kishikilab/

HADE R Bk TR, SCERMEOEIRRN, MR
MREN - BE | BEYOKEITHTILOUIVRERD, BMLEOBKNER LTS

- RfliRS /- THEMEROHRMAFE
=0 - RABBEEDOEEICEDAEHEG DS -

il | e I SR IEORREBETFEEOBEEBIELL
e AELLBEIHORIGEME o EREORBL AT mEORS

- LGS BT NEZIL o £ T2 IHMBIERMDHERRHRG I Research on structural behavior and establishment of damage
- RREICED VB AHERDEE evaluation method for steel braced frames

Seismic control, Retrofit, Post-earthquake evaluation and recovery, Socio-functional

Research Field continuity technology

Realizing the resilience of building structures, and enhancing the disaster prevention of

Objective
urban area

+ Seismic dampers and seismic retrofit

* Quick inspection method based on the visible damage

Current Topics | - Seismic repair of the damaged steel members after earthquake
- Damage reduction for LGS partition walls in earthquake

BHEMOERED S — DOV ENICED <EBETHE

o . . . Damage evaluation based on crack pattern and its width on the
+ Seismic design index based on human behavior concrete foundation of exposed column base

QOTFEES OFE ORI MES OFEmal @K—AX— @



BRI 7

Urban Disaster Prevention Research Core

m (i K e Prof. Daiki SATO

«’} ==

e @ 045-924-5306 @ G54 6072 @OG5— 21

. 7 O sato.d.aa@m.titech.ac.jp
‘\ { o @ https://sites.google.com/site/daikisatotokyotech/
MRS FliRiEE, SREEE WESE
MEEH - BEE | #hE - BICHT R - RLEEYIDEE
RIAD AR CBREDORERIREL [CLET 4/ RFEOEEZERUIZHIR - RE#EEOIEE ot O | 4
I RE WEFMEE LV FEDRE e ]

lL ToZSeckn ()

Research Field | Response control building, Seismically isolated building, Wind-resistant design

iR - ABRAZToTD REMMRRICSITDHEIES /X

Objective Construction of safety and security buildings to earthguake and wind HEEREEY (TTHT  —DREEENHORITES
BFv/AR) istributi
Current Topics Response evaluation of vibration control and seismically isolated building considering Highrrise isolated building I@ig%?;?ﬁ”;@fﬁigltﬁuutfgeﬂong
characteristic change of devices by long duration loading such as long period ground | | here earthquake and duration loading
motion and strong wind, and its design methods wind observation are
carried out in Suzukakedai
Campus

Bt REE sxm Assoc. Prof. Koshiro NISHIMURA

@ 045-924-5326 @G54302% @OG5—5
@ nishimura.k.ac@m.titech.ac.jp
@ http://www.udprc first.iirtitech.ac.jp/kono/

EEEE, WEIY 2 0U—MEE
a0 )— P RERYOHEEEL T2 EDR £

- SKERD D) — MM O(TE - BEIERE

BED - BEREMHE RS0 ) — MEOBIEIEEETE
LR - SRERD D) — P RERSEMOTRERE

- MERRESTOICNTERE
BB MEOREER
Research Field | Structural Engineering, Seismic Engineering, Concrete Structures Loading test of reinforced concrete column

Objective Improvement in performance and safty of building structures

Current Topics | + Bond and anchorage performance of deformed bar in reinforced concrete members
- Evaluation of seismic performance of high strength reinforced concrete columns

- Seismic performance of reinforced concrete beam-column joints | 2
+ Stress transfer mechanism in foundation beam-pile joints i

i
FEM [C LD HEREA DR
FE analysis of beam-column joint

AH EE oy

@ 045-924-5330

Asst. Prof. Takanori ISHIDA

@J2IR7FE 704 BE

0J2-21

@ ishida.t.ae@m.titech.ac.jp

@ http://www.udprc first.irtitech.ac.jp/~yamadalab/

@ QOTFEES OFE ORI MES OEmal @F—AX—
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Advanced Loading and Real-scale Experimental Mechanics Laboratory

@ EXKIMHEER Real-scale loading experiment

oBeERREKE KT KIEEY Supertall buildings & Civil mega-structures

@ KB ET R KEEIR Large base isolators & Large structural members
eeeccccss Iy ——
[ [ o [ [ ZLTEDNTINS !
OOooOoooooooooo -
Oooooooooooodo Many large & critical structural
Oooooooooooooo members are used without
oooooooooooog real-size tests & validations!
FECooncooooon
OOooooooooooog EXBEMICIIMOTRELZEADEL,
ooooooooooooo RS hENPER TS

Oo00O000o00oooOn

Extremely large gravity force

f .

O00000000nc & catastrophic earthquakes forces £
minininimininimimin|l f,’i*‘
OoOoooooooor i v 3
[STa[u[wla{aalafua] ‘ BT (1985 Kobe Earthauake) PR D BRET
goopuoaooo Sudden fracture of many steel columns Small-size — Ductile

REREH KT B IAFABANLE

3-dir. loading for real-size members
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GREI LA B 1.6m
Base Isolator 1.6m diameter BETALTEROKRER

Loading & large deformation of base isolator (reduced-size test)
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RBEEI A MRS
3-dir. large capacity testing area o e
NhEE—REERS

Small & moderat e capacity
Testing area

Comp. 12000t
Tens. (510]0]0)

/ REESR RRIERZ
Proposed Facility of Tokyo Institute of Technology

Comp.10800t

HRYDEE ERAI+KTES

ERNBERGEKR 2017 FHEREFRAF

State Construction Engineering Corporation,
to be completed in 2017

World’s first facility applying
high tension & horizontal forces.
World" s largest comp. forces.

INFZENL - RE (RAFHM)

Horizontal displacement - Velocity (Max dir.)
KE USA +1.22m, 1.80m/s

fE China  *158m, 2.12m/s

AZFE Japan =+ 1.44m, 2.88m/s

REFTHREK

fERED 1/3 (FAAREE
MEBFH 1 ELLE -G
World" s largest at the moment.
One third of users are

Japanese companies.

Reserved 1 year, in full operation.

Comp.5340t

2000 & AUT7AN=ZTF KUYV TALIK
University of California, San Diego, completed in 2000

OTHEES OFEZ QKX MES @tmal Oh—LN—Y @



RANMAFREBR T FHEIAZFRERE

Advanced Loading and Real-scale Experimental Mechanics Laboratory

TH HZ 2 oo

@ 045-924-5512 @ J 316142 @J3—9
@ kasaik.ac@m.titech.ac.jp
@ http://kasai-lab.jp/

Prof. Kazuhiko KASAI (Specially Appointed)

FIRIEE - RRBE

HERICH T DRI D BGHIE L HEERTE

BED
IR

- Bk - REBEDER, RER, FitE
RS U N—ICLAME, RSB OFIE
- BEEEYOMESE B E S

- AE - BESKEEFEBEEDHIR

Research Field

Response-controlled building and base-isolated building

Objective

Seismic damage control and function protection for buildings

Current Topics

+ Theory, test, and design of seismic protective systems

- Seismic and wind response control by various dampers

+ Seismic response recording for high-rise buildings

+ Vibration control for timber and light-gage steel houses

- s - "

#HFHRAD E-Defense BENIBZ MLV
MK 5 BEIRE L ORE (BEHEREAN)

Full-scale Test of 5-story Building with Dampers Using World" s
Largest Shake-table at E-Defense

FRTEERIRBEDRAE L RER
Development and Test for Wooden House
with Passive Control System

S IEA o osm

Asst. Prof. Masato NISHIJIMA

@ 045-924-5512
@ J3HR614 =R
®J3-9

@ nishijima.m.ac@mitech.ac.jp
@ http://kasai-lab.jp/

OEHEES OFEEZ ORI ES @Emal @K—LAR—
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Research Center for Biomedical

2. 1 BI¥® Overview

RRIERFARRERBAMAZR, RRERSERAFERT
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RGO LERANEEIF TR DOMRZL <HBRRKT Do

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

2.

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
research achievements in society.

HEFPERY A CEk29%EE D) List of Collaborative Researches
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Research Center for Biomedical Engineering

Industry Liaison Consortium

led by FIRST

Electric Parts Pharmaceutical
companies manufacturers industries

[ IT companies ] [ Robot industries ]

Core Competence of
FIRST

Nano- Semiconductor
technology Processing
Bio-compatible
Materials

Big project

Big project r\ Big project

Photonics

Social and
Legal Clinical Medical
Trials for Medical Application of
Devices Research
Achievement

Open Innovati

Collaborative U Collaborative
researches researches
Collaborative
researches

Faculties of Dentistry
and Medicine at Tokyo

Medical and Dental
Tohoku University [ Micro/Nano Device Creation System ] University
Graduate School of
Dentistry Precioon Tohoku University
machinery Material Chemical Graduate School of
industries industries industries Dentistry

Institute of Biomaterials Research Institute for
. . . Research Institute of
and Bioengineering (IBB) Nanodevice and Bio . B
. Electronics at Shizuoka
at Tokyo Medical and Systems (RNBS) at . N
. 8 . . ) University
Dental Universit: Hiroshima Universit:

Cycle of Product Development



2. 3 20175 ERBRI  Activities in FY 2017
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International Symposium on Biomedical Engineering
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SRR 44

“Human-robot Interaction Control Framework for Neurorehabilitation”
Etienne Burdet (Imperial College London)

“Nanogels for the Intracellular Delivery of Proteins for Cancer
Treatment”

Wim E. Hennink (Utrecht University)

“Microwave Radar for Breast Cancer Detection: Progress and Looking
Towards the Future”

Emily Porter (National University of Ireland, Galway)

“Advances in Integrated Multimodality Intravascular Imaging for
Assessing and Characterizing Atherosclerotic Plaques”

Zhongping Chen (University of California, Irvine)

PRS- v ¥ a YRR 4%

“Development and Evaluation of Mechanical Circulatory Support
Devices”

Takashi Yamane (Kobe University)

“Formation of Surface Structure by Nanoimprint and Biomimetics”
Akihiro Miyauchi (Hitachi Ltd.)

“Real-time Processing of Computer-Aided Diagnosis System for
Colorectal Tumor Classification in NBI Endoscopy Using CNN
Features by Implementing to Tensilica Vision P6 DSP”

Masayuki Tsuji(Cadence Design Systems, Japan)

“Material Identification CT Using X-ray Attenuation Length Detection
Line Sensor”

Akifumi Koike (ANSeeN Inc.)

PR 124

“Neurorehabilitation with Brain-machine Interface”

N BRI (Bt T3R5 - R SR SE RN I ZE T

“Micro/nano Patterning for Biomaterial Controlled by Electrostatic
Force”

e se (R TR - AR ESEPAR T ZE )

“Biomedical Engineering Investigation for Medical Application of
Nickel-free Shape Memory and Super Elastic Alloy”
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2018 &£ 7 A 1 HIRFE

WEaT Bz H# FBET Bi#
Research Cores Professors Associate Professors Lecturers Assistant Professors
P mE ®
Director’s Office T. HATSUZAWA
(5020, R2-108, R2-1)
HREb L By % RANSE— FH ==
Intelligent Information M. OKUMURA S. HASEGAWA K. AKAHANE
Processing (5067, R2-720, R2-7) (5049, R2-624, R2-20) (5050, R2-515, R2-13)
Nt FERE EREETIM LiES HRI
Y. KOIKE N. YOSHIMURA H. KAMIGAITO
(5054, J3-1119, R2-15) (5086, R2-810, R2-16) (5295, R2-728, R2-7)
FX EE R AT
T. NAKAMOTO H. KAMBARA
(5017, R2-516, R2-5) (5054, R2-804, R2-15)
B K7 =R 8%
H. TAKAMURA H. MITAKE
(5015, R2-814, R2-7) (5049, R2-624, R2-20)
.|
EAREEE S AT A BH —& Bk itz KEF EE
Applied Electronics K. TSUTSUI H.ITO Y. MIZUNO
(5462, J2-1103, J2-69) (5010, S2-408, S2-14) (5052, R2-714, R2-26)
RATEAER e RE IR K#g
K. NAKAMURA A. OKINO D. YAMANE
(5090, R2-718, R2-26) (5688, J2-1306, J2-32) (5031, S2-410, S2-14)
A& BB BHE) (EHED HRHRELT
H. OHASHI M. TABARU

7 b= R
VAT A
Photonics Integration System

SR T ) TN A
Innovative Mechano-Device

A AT ) VAT I
Industrial - Mechano-System

AER gL = 7
Materials
Processing Science

SGSETEL
Advanced Materials

(5471, J2-1206, J2-68)

(5051, R2-713, R2-25)

SZE, Simon Min (4%3€) (fEiFH)
(5471, J2-68)

W2 [RA81T BE Hz RO

H. UENOHARA T. MIYAMOTO T. SAKAGUCHI

(5038, R2-820, R2-43) (5059, R2-817, R2-39) (5026, R2-819, R2-22)
IMUZ=KX hiE IEH
F.KOYAMA M. NAKAHAMA

(5068, R2-603, R2-22)

(5026, R2-819, R2-22)

B OBEE (R CMUED
X.GU
(5077, R2-605, R2-22)

Y—X AA) $FE) CMLUEH
Kamel MARS
(5077, R2-605, R2-22)

EH FE F st B #C
H. SHINNO S. MATSUMURA S.1.EOM
(5469, G2-304, G2-19) (5041, R2-416, R2-34) (5034, R2-204, R2-42)
D SN
K. YOSHIDA H. YOSHIOKA
(5011, R2-218, R2-42) (5470, G2-302, G2-19)
- yy_______________y____—_________—_____—
EX BE ® #Bx N Fsh GR#)
T. SHINSHI J.W.KIM T. KAWASE
(5095, R2-316, R2-38) (5035, J3-1115, J3-12)
nE B REFFHAKER R
T. HATSUZAWA K. TADANO J. PARK
(5037, R2-318, R2-6) (5032, R2-420, R2-46) (5088, R2-310, R2-23)
¥HE RF e &S
Y. YANAGIDA T. NISISAKO
(5039, R2-308, R2-23) (5092, R2-219, R2-9)
)
X w&
N. OHTAKE
(5078, R2-414, R2-37)
- yy__________y____—______—______—
fEE  AAd2 B T2 BR BE2
T. INAMURA C.SATO Y. SHINOHARA
(5058, J3-1116, J3-22) (5062, G2-516, G2-20) (5597, J3-1114, J3-22)
FiR IEEA2 o &2
M. SONE Y. SEKIGUCH
(5043, R2-920, R2-35) (5012, R2-216, R2-31)
A FEr2 AR E#2
H. HOSODA M. TAHARA
(5057, R2-916, R2-27) (5061, R2-919, R2-27)
R A4ET2
T.F.MCHANG
(5631, R2-906, R2-35)
R )
A UMISE




WEa7
Research Cores
AEAREE R L
Biomedical Engineering

A ) _R—a v
Imaging Science and
Engineering

B/
LY hr=7 A
Quantum Nanoelectronics

AR THIR S
Urban Disaster Prevention

FERIN T FEBR L
S FEFFERH
Advanced Loading and
Real-scale Experimental
Mechanics Laboratory

A s A=V
— AR AL [ ERH 4
NuFlare Future Technology
Laboratory

HFRHSREETE
ICE Cube Center

265
Professors

fEE FAtL T.INAMURA
/Nt BREE Y. KOIKE
/MUZ=X F.KOYAMA
L EE T.SHINSHI
E1R IEA M SONE
FATEAER K. NAKAMURA

(FR¥5)
(FR¥5)
(FR¥5)
(FR¥5)
(FR¥5)
(FR¥5)

HHI=
Associate Professors

R &2 H.ITO
fE# T8 C.SATO
REFHIAERR K TADANO
HIFERFELT M. TABARU
&M EA H YOSHIOKA
HHEIET N. YOSHIMURA

(FR¥5)
(FR¥5)
(FR¥5)
(FR¥5)
(FR¥5)
(FR¥5)

4]

Lecturers

Bi#
Assistant Professors

%6

B
A.UMISE
(5061, R2-915, R2-27)

N# FI5h8
T. KAWASE
(5032, R2-418, R2-46)

(5185, J3-1217, J3-15)

(5184, J3-1216, J3-14)

thR EiE T.NAKAMOTO  (3&%%) % 5

F2 %% T.HATSUZAWA (38%%) EEHAﬁ () GELHD

#E 5% H HOSODA (€:3:)) (5004, R2-314. R2-38)

BIE f&F Y.YANAGIDA  (¥%7)  R2-314, R2-

HME  #3h K YOSHIDA (7% [ S (%)
T.F.MCHANG
T—R HAI (BHE) (F7%)
Kamel MARS

| O e

A skEg*3 BR%  18EA IARIE—ER (45E) (BRE NP IB{R

N. OHYAMA H. INO S. YAMAMOTO S.ONO

(5177, R2-324, R2-55) (5181, J1-207, J1-2) (5456, J3-1218, J3-14) (5089, R2-426, R2-59)

B BX INE EES $®HAR #WwzS5

I. KUMAZAWA T.0BI H. SUZUKI

(5291, R2-330, R2-59) (5482, R2-326, R2-60) (5183, R2-224, R2-55)

RALLEX BR B miR 2

H. MUNEKATA S. SUGAHARA N. NISHIZAWA

(5178, J3-1218-1, J3-15)

#$AR BA (FE) (WRH)
K. SUZUKI
(5028, R2-523, R2-58)

XE W D EGREW
A. OHNO
(5181, J1-207, J1-2)

;i35S A (T mE Sk

M. ASADA Y. KAWANO T. AMEMIYA

(2564, m19-703, S9-3) (3811, m®19-805, $9-12) (2555, m19-707, S9-5)
FH OBA Rk JIIBF =5
S.ARAI Y. SHOJI T. KAWANAGO

(2512, m19-704, S9-5)

(2578, ®19-904, $9-10)

(2542, 19-806, S9-11)

aE BR— (FE) CAHsh
R. ISHIHARA
(3709, ®19-801, 59-12)

A KRE (I CxEBD
H.TANAKA
(3605,F79-804, $9-3)

FJoa 7 RU7 Y GHE) CGRERD
Adrian DOBROIU
(3605, m19-804, S9-3)

AH E4 a4 AE  EFE4
S.KONO S. KISHIKI T.ISHIDA
(5384, G5-301, G5-1) (5332, J3-710, J3-1) (5330, J2-704, J2-21)
[1T):: I < £k K4
S. YAMADA D. SATO
(5330,J3-709, J2-21) (5306, G5-607, G5-21)

FEF G A4

K. NISHIMURA

S OME FE) (LEsH
K. KASAI
(5512, J3-614, J3-9)

i
T.YODA
(5142, $1-304, $1-2)

# (B

AR F (BE) (FEuD
N. ISHIHARA
(5056, $2-407, S2-14)

(5326, G5-302, G5-5)

MERRE (FHE)
M. OGASAWARA
(5142, $1-304, $1-2)

& KE (BFE) (FEEED
Y.S.KIM
(5866, J3-307, J3-132)

fE EAN (BE) (LBHH
M. NISHIJIMA
(5512, J3-614, J3-9)

A5 Bz (BE) (R
T.OHBA
(5866, J3-307, J3-132)

BIE SEP (B (REEED
S.DOSHO
(5019, 52406, S2-14)

ETE Sz (FfE) (REEsD
K. MACHIDA

(5019, $2-406, S2-14)

CEE] (
it (
*1
*3
*b
*7

) REFIX, RRES, HES-—HEES RX &S
) RNOHFIE, FEEHHREHTHE

NAAA R TT—RA=y FEHEY
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AXWMEMN  Access

TIMFTEFYUNR REZITHEHRTR (TIMTERTERSSH)
Suzukakedai Campus (5-min. walk from Suzukakedai Station, Tokyu Denentoshi Line)

o KFEAILF¥ /AR HREBITAFHETHR - BRR (KEIWRTERES15)

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

TS o

Suzukakedai &N;gatsuta

HLF#R

Yamanote Line

e
Shinjuku

ZFEN
Futakotamagawa

s

HE# TR
Denentoshi Line @

FTIMFEFv R
Suzukakedai Campus

RFHHETHR

Ooimachi Line

Shibuya

BHEAE

Jiyuugaoka

PN

BE Ookayama
Hiyoshi
BRAELR
. Hiite Toyoko Line ; 21
Shinyokohama Meguro Line Shinagawa
PNGITE S VAV S
Ookayama Campus
KFHHET
Ooimachi
Yokohama Line FUREALES
Keihintohoku Line
{2 F7FTE#  Locations
a7 AW F v /XA feLy)
Research Cores Campus Names Buildings
MEEETERET TEMTA R2# - J 38
Intelligent Information Processing Research Core Suzukakedai R2 and J3
BFHEERATLHMEDT TEMNTAE S2ffi-J2-R2K
Applied Electronics Research Core Suzukakedai S2,J2, and R2
T4 FZOREBIVRATLHARDT TEMNTAE R2#
Photonics Integration System Research Center Suzukakedai R2
SEAN) FTINA AR T TEMNTAE G2# - R2#
Innovative Mechano-Device Research Core Suzukakedai G2 and R2
BMEAN/ DRTLHRIT ERERAR R2® - J3®
Industrial Mechano-System Research Core Suzukakedai R2 and J3
SEimt R 7 TIEMTE R2#-G2#
Advanced Materials Research Core Suzukakedai R2 and G2
Y REEIZHEIT TIMTE R2#-J3H-S2-G2#K
Biomedical Engineering Research Core Suzukakedai R2, J3, S2, and G2
1A/ R—2 a3 VHAERaT TEMNTAE R2#-J 14+ J3#&
Imaging Science and Engineering Research Center Suzukakedai R2, J1, and J3
EFF/ILY OO RHEOT KL R
Quantum Nanoelectronics Research Center Ookayama South Bldg. 9
MHHKHARIT TIMTE G5 -J2#-J3HE-R3#E
Urban Disaster Prevention Research Core Suzukakedai G5, J2, J3, and R3
EEgetEEmEa 7 TENTA S28 - J3H
ICE Cube Center Suzukakedai S2 and J3




Bt Map

TIDFEF VIR
Suzukakedai Campus
AR REEEHRERZHEAT 4259

4259 Nagatsuta-cho Midori-ku,
Yokohama Kanagawa

ERH
to Shibuya

KREWF v 2IKR

Ookayama Campus
RR#BEEXKELL 2-12-1 FHH FRonO
2-12-1 Ookayama, Meguro-ku, Tokyo

South Bldg. 9

PN

Enlarged vi

nargec VoW south Bidg. 9
o

to Oimachi, Meguro
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