RAEDHRICBIFOEEEMD—DIIBERBFEERIM CHd. RF - KlFHFHELREMZHICHA THD.
FEICRF - BF - D FEAFHHEBICHBRIRETHIE - HEEATEDRAICEDDDH D, INH%Z "EE”
EUTHAITNIE. BT - A7 VBiEE UTERBMENILICHEATE. BF - 9F - 8F - HXFZETR(ICHERDIE
THEHT /HEEDTOTY VT, HnEIBFREMEIOTOEY VIBENRIT TS %, CNODZE[ - §F
REIRRRRETZER(E U CRFE SN T I\ AZERLT D EICKD2<FHUWVEFNY AT LAZEEL, IHIC,
CNOEDBREMZBFIEHREE AT LD BE EUTCEMITDZEICKD. BERICENTHENEERUK D,

BRETLFEEOWMDIRDINFIE. T4 IFIL - JIVFAT 4 PESLE. BiRIE. Y - BERIGHEETA. 3
E—LU> hEFIFE. FEERT/I\AAYIE, F /I U7 NOZIRX BRIV NOZI R, HXILO MOZI R,
RAOOATT A OR, F /T4 20X, =T, RFOE. YATLLSL I\A4AXT 1 HIULSI. K&
BYRAT L BRBEVAT L. YRATLAIVY NOZIAEETHD.

Electrical and electronic technologies are among the essential technologies of the modern
information society. The Center for Electronics and Electrical Engineering promotes further
developments in these fields and covers a wide range of research activities, such as digital/
multimedia signal processing, image engineering, optical measurement system, coherent quantum
technology, semiconductor device physics, nano-electronics, organic electronics, opto-electronics,
micro/nano-photonics, laser technology, RF circuits, system LSI, biomedical LSI, optical
communication system, wireless communication system, and system electronics. The center aims
to develop new technologies for extreme conditions and system technologies necessary to achieve
global excellence in advanced electronics and electrical engineering.

~
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CBigtY VY /BERE/ IV 1-5EYaY

Image Sensing / Image Recognition / Computer Vision
= $
B &b

Professor

BRERLIZR

Department of Electronics and Electrical Engineering
EHEEEZ bR T RICB T 2B A EA L AH 6, Wk 5%
MEFERRY 2T AORSEEHE S 3, FEMATHEL, RISy OmigY
UV BN AR A L T b, FEagiE. A/ - RO
R & GRak. K. ITS HTh B, PEY - B UM 2 R 12 F 70
WL O DOFEFHIE LA TS,
We promote research works aiming at creating actually practical image sensing
systems in the real world, not only developing novel algorithms and experimental
systems. Physical features of the targets are carefully considered for developing
the systems. Main research targets are image measurement and recognition for
Human, objects, and environment. Specific research subjects are : Medical image
sensing, ITS, and so on. Some of the systems were actually in practical use.

AOKI, Yoshimitsu
Bt (I%)
PhD.

aoki@elec.keio.ac.jp http://www.aoki-medialab.jp/

FIRBIE /RF E / Sy 92 KY 57 )VEH

Wireless communication / RF circuit / Mixed-signal circuit

AE (i  ISHIKURO, Hiroki

BIR &Lt (I%)
Professor Ph.D.
BIBEHRIZER

Department of Electronics and Electrical Engineering

HEAFERR O K T EITI s 7= RGBS HINE. S E 3 2 TS E A
IEARD ., FEOE F 2 2 IC W TR Tl e 5 5, AWFRSE
T3, EMEBEEEHIIETEL TLF U TA LT vy — Nk
—F o T CEBT L7010, BERTREL RF X7y - 7404
IR T A T 2E L T B,

Wireless communications technology, which becomes common by the cellular
phones, is expanding its application area and will become a core technology in
the future ubiquitous society. This laboratory focuses on the research of the
reconfigurable RF and mixed-signal circuits to realize a flexible single-chip
wireless transceiver that can be used for multi-standards.

ishikuro@elec.keio.ac.jp http://www.iskr.elec.keio.ac.jp/

Je—LY hEFIZR/ EFHZ / EREL

,Coherent Quantum Technology / Quantum Optics / Uttrafast Phenomena and Optoelectro

HE N2 KANNARI, Fumihiko

i THE+
Professor Dr. Eng.
BIBHRIZER

Department of Electronics and Electrical Engineering
L — 3 L ZOHRIE - VI - R 2 Y Yo — X THIECT TS T 4
LIS Z & TREWBEOM AN & Rk T 20802 v, 57 7+
vy F )T, EHOREEEHI - I, FEIT5 TS, T i
VRSB O QIR RERIE S wRETH 0 . B & HOH LW RIbS % B%
LT3, 20ofth, B ERUEOZDORTY I 2L —4, ML —FH
J, IR BEBOGERIL. Yy oy gy MEETVIRD A A T L,
This laboratory focuses on the control of quantum systems in matter using arbitrarily synthesized
ultrashort laser pulses. Amplitude, phase, and polarization of ultrashort pulses are optimally
shaped to control the dynamics of carriers, phonons, or molecules. To realize actual applications
of such programmed light, research includes synthesizing of plasmon fields in nano-photonics,
quantum simulator, microscopic imaging, and single-shot ultrafast burst imaging photography.

kannari@elec.keio.ac.jp http://www.kami.elec.keio.ac.jp/

 TAYIIESIUE/ RIVF AT 4 T7IESIE |

Digital Signal Processing / Multimedia Signal Processing

ME HE IKEHARA, Masaaki

iz TEEt
Professor Ph.D.
BRIBFEHRIZE

Department of Electronics and Electrical Engineering

I HOEE ORGE KT T 1 ¥ 2 MG S PO PERIY 2 FHEF R & 1T > T
9, AN ATETEEL, Tv—22)L—LEDS 5H L TLaY
ZLOFEEBHIRLTOET,

This laboratory is focused on theoretical and basic technology of digital
signal processing which are basic to information and communication. Recent
work is aimed at developing a new break-through algorithm versus
application,

ikehara@tkhm.elec.keio.ac.jp http://www.tkhm.elec.keio.ac.jp/

| EGEMRTS/ A - BRISEEER

Biomedical Optics / Optical and Imaging Measurement

MHE =2

OKADA, Eiji

Bi% THE+
Professor Ph.D.
BRIBEHRIZER

Department of Electronics and Electrical Engineering

B UOEERAFA ORI &2 By & LT, AL & OghfLEH AT I 51
2 MAZIED BRI O FERIIBGET 217 > T %, EFT Y Y 7OFHEELT
BEVTFANLTY I 2L =Y g3 YRNALRUTRER O BB 7 & % T
W5, INSORRE, VRN PIGER IR x =D v ke, BRHA
TT 4 AR L TW5,

This laboratory focuses on the theoretical and experimental analysis of light
propagation in highly scattering media such as biollgical tissure. Light
propagation in a human head is modeled to realize quantitative near-infrared
spectroscopy and to develop image reconstruction algorithm of optical diffuse
topography.

okada@elec.keio.ac.jp http://www.okd.elec.keio.ac.jp/

NAOOFTT 1 IR [ EGRKF / BRI

Microoptics / Nonlinear Optics / Optical Waveguide

AT &8

KINOSHITA, Takeshi

EHIE B+ (IT%)
Associate Professor Ph.D.
BRIBEHRIZER

Department of Electronics and Electrical Engineering

KT FAN=RNEREDY A 70t TT 4 7 AFL0FHEy M &AM
BERNT A AOERLDOF -5 7 /0y —TF, KZEFIIBIEREE
WIS &R AN T A ZOMRE ARSI L %4, WEks
FAEH NI TR A £, T+ PV T T2 714 TS 20Kk 55
FEAHIBEET 4 22, B A0 27 7 4 BRACICHAATTEE T,
This laboratory focuses on microoptics, including optical fibers/waveguides, which is a key
technology for over-ten-gigabit transmission systems and integrated optical devices. Also
studied are organic materials with large optical nonlinearity and ultrafast optical response
to improve the device performance and realize ultrafast all-optical signal processing.
Photorefractive effect/molecular orientation control by optical excitation has wide variety
of applications to optical disks, diffraction optics, and holographic image processing.

kinosita@elec.keio.ac.jp
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L. System Control / Communication Networks / Cyber-Physical Systems

AR F=E  KUBO, Ryogo

IR Bt (I
Associate Professor Ph.D.
BEXERLZER

Department of Electronics and Electrical Engineering

HEE T2 3 KOS OB T2 e LT, Zho2@ALAEry b —
o R — AR O & 1T > T E 5, FIE. ff 2748+
T4 WEERE, BRI, ERET 2 F o — I, HEEE
27 LEOWFUCE AN A THE T,

This laboratory engages in research of network-based control technologies
on the basis of control engineering and information/communication
engineering. Recently, we are mainly pursuing research on control system
security, communication quality control, energy-efficient control, remote
actuator control, and vehicular communication systems.

kubo@elec.keio.ac.jp http://www.kbl.elec.keio.ac.jp/

- E5HRBEBEVATL (56)

Fifth Generation Mobile Communication System (5G)

EHR =&

SANADA, Yukitoshi

BI% Bt (I%)
Professor Ph.D.
BEXIERLER

Department of Electronics and Electrical Engineering

B2 T 5 IBEREE S 2 7 4 (5G) LU Beyond 5G. FF
HEA % e, MIMO, OFDM & EDESAEEAZX— 2L L7z7a— F/N
VMRS 2T ADWR A Z B> TWET,

This laboratory focuses on the study of signal processing for broadband
wireless communications, including 5th generation mobile communication
system (5G) and beyond 5G, non-orthogonal multiple access, MIMO, and
OFDM systems.

sanada@elec.keio.ac.jp http://www.snd.elec.keio.ac.jp/

| KIVIROZDR/ T4 b=y 9T /iRiE | BEEAERH

Optoelectronics / Photonic Nanostructure / Ultrafast Optics

B 4  TANABE, Takasumi

B B+ (I%)
Professor Ph.D.
BIERIFH

Department of Electronics and Electrical Engineering

PRI Ll & IO T O R A I T4 » L. She B OM
AfERZEZmMICED S Z A2 BELET. 2RICK> T xL ¥
—THET 224 9 FRMATY . X OIS E ORI R
THRENFEHTE S L TE, HHLEO—EE Lo Ln o o
VT4 TEHRLZIENTEET,

The broad definition of our research is optoelectronics. Our group aims to explore novel
photonic devices that can extremely enhance the interaction between light and matter. The
approach is to utilize photonic nanostructures and various types of optical microcavities.
The presence of strong light-matter interaction is the key to achieve low-power optical
switching, slow-light buffering, and novel quantum processing. The progress in those
technologies paves the way for the development of low-power optical signal processing.

takasumi@elec.keio.ac.jp http://www.phot.elec.keio.ac.jp/
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T/71 hZOR I ¥EREFHEE / HEMHIZ

. Nanophotonics / Semiconductor Quantum Structure / Phase Change Material Engineering 4

2K BUA SAIKI, Toshiharu

Bz &t (I%)
Professor Ph.D.
BREHIEH

Department of Electronics and Electrical Engineering

F 7 A= PRI TR A HHICEES 2 7 4 b =2 2RO L 2 DIRH
ORI E B Z 5> T 5, FHZ. PEARIZ BT 2 s IRERIE AL
R &S L U22HIET 3 A Z0RIKEHIEL T0d, RRENA 2y
YR DNA ¥ =7 L KDICHEROMRAIIZEZ S HUD A TV,
This laboratory is focused on (1) Active nanophotonics with phase change
materials: ultrafast switching of localized surface plasmon resonance of single metal
nanoparticles and its application to brain-inspired memory devices, intelligent
computing devices , and quantum energy control of single nanostructures with local
refractive index modification and mechanical strain, and (2) Ultrasensitive
biosensing: nanopore-based single-molecule DNA detection and sequencing,
extremely sensitive sandwich-assay of biomolecles using gold nanoparticles.

saiki@elec.keio.ac.jp http://www.saiki.elec.keio.ac.jp/

ETERER/ 7Ry NU—0 / BFES |

. Quantum information theory / Quantum network / Quantum cryptography 4

EfE 1E##

TAKEOKA, Masahiro

6] #Lt (I%)
Professor Ph.D.
BRIBERLER

Department of Electronics and Electrical Engineering
WE T - SRS R IF O A A Ue. EPIEH0EE ORI
KETOET. BT EREEROMA % B8 L -8 S, =
Ty bU =2 - mERE A BT 3 720 ONER - HELRR Ay b
T — 2 OFGEHIHD #l A, EHEE O 7z A -O A HiEL £9,
Quantum information is a technology incorporating principles of quantum
mechanics into conventional information and communication technologies. The
goal of our study is to establish fundamental quantum information theory as
well as optical, physical and architectural design principles of practical
quantum networks.

hitps://takeoka.elec.keio.ac.jp/wp/

XIVI ROZIR /HKBE / SHEREmE

Optoelectronics / Optical Communication / Optical Functional Devices

EH #Eme TSUDA, Hiroyuki

Bz #+ (I%)
Professor Ph.D.
BIEHRIZER

Department of Electronics and Electrical Engineering

EEORAL. Kty b T OFEEL. VAT LAOFHEHNE T 50
BENIER O 1T > T E 3. BRIIZIZ, 7+ b= o xy b7 —2H]
JCHEREIE (L9, Siv SAER) . B O 7RO A v, HE
AR A OBV NISEZ 4 » F. T4 b= oty b T—=2 ) —F, #d
27l PON ¥ 2 7 AMiBGEICBIT 20182 7> T g d. F72, dllok
v bT—2, 0y b Tt b=2 2T BT > TOET,
This laboratory researches on (1) photonic integrated circuits for a long-
haul optical network and an access network including WDM couplers, star
couplers, wavelength/core selective switches, ultra-small optical switches
using phase-change material, (2) photonic node and large-scale PON system,
and (3) in-vehicle optical network and robot photonics systems.

tsuda@elec.keio.ac.jp http://www.tsud.elec.keio.ac.jp/
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V—Y—REIZ%/L—Y—NT

Laser Technology and Applications / Laser Material Processing

F)| F¥E  TERAKAWA, Mitsuhiro
Et+ (I%)

Professor Ph.D.

BXERIZH

Department of Electronics and Electrical Engineering

SR E B O EAEF Y AL LT, V=¥ =T axy VIOl
RET-> T, BERMIZIE, SFE & BHBERERNR L LIS A,
INA XTI T, Mg, N FarLEy 72T 7LDL —F—7
Tty 7k K OE NS DISHNIY % E.

The research focuses on laser processing and fabrication on the basis of
understanding of ultrafast laser-matter interaction. Applications of laser-
fabricated structures are also studied. Laser-based fabrication technologies
with biomaterials, cells, and soft materials including hydrogels are carried
out to create new bio-devices as well as active implants.

terakawa@elec.keio.ac.jp http://www.tera.elec.keio.ac.jp/

BROFIVI MOZIR / FE R/ FIR |

, Organic/molecular electronics / Semiconductor materials / Photoenergy conversion

gFH B NODA, Kei

ETed Bt (T2
Professor Doctor of Engineering
BIBEHRIFER

Department of Electronics and Electrical Engineering

FRE TR (FIPER) OMIRIZK & 2 QPR R OERE b 5 v
DAL EDBT TN ZARHICHET R EIERL ChET, £, LS
YRk SR X 5 F RS A I L 72 3L £ — 2840 OREEK
TR AR FETT A L) #RR L LT, 2 OB LuT
FILE —ZHET N4 ZNOIEHIZBT 2% e D fHA T E T,

I am working on research and development of organic/molecular electronics. My concrete
research topics are thin-film fabrication and characterization of organic electronic materials, as
well as those device applications such as thin-film transistors. I am also interested in
photoenergy conversion (e.g. solar hydrogen and CO2 photoreduction) with compound
semiconductor nanostructures. My challenges for uncovering basic mechanisms of photocatalysis
and developing new energy conversion devices based on photocatalysis are going on.

nodakei@elec.keio.ac.jp http://www.noda.elec.keio.ac.jp/

wﬁl]Elﬂ'T»{ﬁZ/Elil'y I\l"“iﬂs,l E . )

Cognitive Robotics / Robot Learning / Comp

#HE E{E  MURATA, Shingo

B{EFEEN E+ (IT%)
Senior Assistant Professor Doctor of Engineering
BIBHRIZER

Department of Electronics and Electrical Engineering

FRHARERE S - v R T 4 2 A - I EFOBSRERE L. (1) AMOR
HIBERE 2 FEIS B 515 A 1 = X A OREGRIVERRE, (2) 7 OPFIRIZHES <

g & O TTRE A KIBET R » P OFEBIZHBL TCHE T, 512
(3) EPHANRY b 7 LIERHA RAEFORPEE % & 72 5332 7 =
ZLOHRE HIFL ThE T,

We focus on cognitive robotics study that draws on cognitive neuroscience, robotics, machine
learning, and so on. In particular, our research interests include (but are not limited to) :
(1) synthetically understanding computational mechanisms of human cognitive functions and
(2) realizing intelligent robots that can interact or collaborate with others. Furthermore, we
are also interested in (3) understanding computational mechanisms of psychiatric disorders
such as autism spectrum disorder and schizophrenia in terms of cognitive robotics study.

murata@elec.keio.ac.jp https://murata-lab.jp

IMAXT 4018/ LSIN450YAT L/ BEYS1L-Y3Y |

Biomedical LSI/LSI microsystem / Numerical Simulation

RE HE

NAKANO, Nobuhiko

iz Bt (TF)
Professor Ph.D.
BRIBFEHRIZE _ 4 R
Department of Electronics and Electrical Engineering
ERE R A D SN A AT 4 HIVH LSI O, #EHE ARG

RO, LSIFy 7HATEMEET 24 0y 27 4, BRI
2 b=V g VERNEARINC X 5/87 -2 L o+ u =2 ZOETEMRHL,
This laboratory focused on Biomedical I.SI design that connects with
electronic devices. An integrated circuit for ultrasonic cancer treatment
device. A micro system that operates autonomously with a single LLSI chip.
Reliability evaluation of power electronics by electromagnetic field
simulation and stress-strain analysis.

nak@elec.keio.ac.jp http://www.nak.elec.keio.ac.jp

IREE / X #RAIEE / 2D =t

Synchrotron radiation / X-ray absorption / Density-functional theory

J# X, K=l FONS, Paul

Bi% &Lt (I%)
Professor Ph.D.
BRIBEHRIZER

Department of Electronics and Electrical Engineering

FITHRIOREE & FEOIIZIC S 2 T 2L 2D MR & bk % bt
B - 7807 7 2EBICHEAENCOET, A7 Tue—FL LT X i#
WL etk 7 & OIGHEINE & BB BRI D < BIEROWI 7 % LRI o
HLUTWET, 510, EREERVEN—a Y Ea—7 1 V7 EOMEE R
27200 NTHIEE T 7 v — F ORI § 2 R HFF A EHE S h T E T,

This group focuses primarily on the study of the structure and properties of materials with emphasis on
the crystalline-amorphous transition in a variety of materials including phase-change materials and
transition metal dichalcogenides. An integrated approach is used with extensive use of both synchrotron
radiation based measurements such as x-ray absorption spectroscopy as well as theoretical approaches
based upon density-functional theory. In addition, initial studies are planned on using artificial intelligence
approaches to characterizing materials includign deep learning and physical reservoir computing.

paulfons@elec.keio.ac.jp

EEIUE / R8It / (FHREIE / HHFE

. Signal Processing / Optimization / Communications / Machine Learning

i2)Il IE#  YUKAWA, Masahiro

e Bt (T%)
Professor Doctor of Engineering
BIIBEHRIZER

Department of Electronics and Electrical Engineering

BB - S - 7 — 4 A TV 2 A GUIREV I TR O Y 5
A VERTLTY) X LAORPIROMEEHIFL THIRL T\w5, ThE
TOFIMEE LT, K?])"—iiﬁﬂl ﬂlﬁﬂ‘ﬁ PRSP D < EPERE 2 G
TATY) ALEREL, T - EAGEE - FERAIT — 2 Pilla E~OlbH
2B A EIEEL 72,
Our goal of research is to build a new mathematical paradigm of (online) algorithm
that can be used in a wide range of field such as signal processing, machine learning,
and data science. The central achievements so far include the developments of efficient
online learning algorithms based on fixed-point approximation, convex analysis, and the
theory of reproducing kernel. The efficacy of the proposed approaches has been shown
in applications to acoustics, communications, and time-series data prediction.

yukawa@elec.keio.ac.jp http://www.ykw.elec.keio.ac.jp/
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EYYYY I PFOJER/ IyYAVE1-F 4V
¥ Sensing / Analog circuits / Edge computing y

EE f2XBE YOSHIOKA, Kentaro

S{EEER Bt (I
Senior Assistant Professor Ph.D
BRBBIH

Department of Electronics and Electrical Engineering

YUY v S EBNROERA BRI RICHES T, At A=Y 3y AL
TFT VSRS Y 2T LD E L Z 2T, HEIEETIE 1)
NLZFTRaRT 4 2 ZM 3D LYYV rOMTEE 2) kv Y VST —
A - B TEET ATy YOV ¥ a — T 4 VU ERRERE O &
LTWEY,

Sensing not only obtains information about the outside world, but also
supports the fundamentals of social systems such as automation and
communication. Our group develops sensor circuits and systems for robotics
and healthcare, as well as highly-efficient edge-computing hardware to
process the obtained sensor data.

kyoshiokad7@keio.jp https://sites.google.com/keio.jp/keio-csg/
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