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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L. Image Engineering / Inage Measurement / Image Recognition 4

BAK FEM  AOKI, Yoshimitsu
Bt (I%)
Professor Ph.D.

BEFIZEH i i -

Department of Electronics and Electrical Engineering
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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@elec.keio.ac.jp http://www.aoki-medialab.org/
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Digital Signal Processing / Multimedia Signal

Bz

Professor

EFIEH

Department of Electronics and Electrical Engineering

[EAOEIE DIREA KT 7 1 ¥ 2 IS BB O PEER I 7 JERERFZE 4 47 > T
9, IBHMAETHETEAL., V=2 2L—LAD S5 LnTa
ZLDOFAFEEHIEL TOE T,
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, Masaaki
TEt
Ph.D.

ikehara@tkhm.elec.keio.ac.jp www.tkhm.elec.keio.ac.jp

EFRERNETE /¥ - ERIGAEHA

Biomedical Optics / Optical and Imaging Measurement

MHE e OKADA, Eiji
B IZE+
Professor Ph.D.
BEFIEH

Department of Electronics and Electrical Engineering
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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/
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Nanoelectronics / Carbon nanotube / Graphene

EE - AWANO, Yuiji

iz IZFEt
Professor Doctor of Engineering
BFITEH

Department of Electronics and Electrical Engineering

A=KV F ) Fa—=TRI I T2/ EFILDETEF /T ) TILRHE
A EWHRTEAMEL (Emerging Research Materials) $liZFA%E L. 14
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He attempts to understand the electrical properties of emerging research
materials, such as carbon nanotubes, graphene and organic semiconductors,
and to apply them to develop emerging research devices for future IT,
Energy and Flexible Electronics, matching market future trend. His research
approach includes not only advanced experimental, but also advanced
simulation technologies.

awano@elec.keio.ac.jp http://www.awano.elec.keio.ac.jp/
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. Wireless communication/RF circuit/Mixed-signal circuit/Reconfigurable analog circuit

A2 (T ISHIKURO, Hiroki

Bi% Bt (I%)
Professor Ph.D.
BFIEH

Department of Electronics and Electrical Engineering

PEAFERR O K T EITI A 7= MERGRIS HINE. S E 3 TAHSEH
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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
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. Coherent Quantum Technology / Laser Technology / Quantum Optics

#HEE XE KANNARI, Fumihiko

E263d THE+
Professor Ph.D.
BFITEH

Department of Electronics and Electrical Engineering
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L UET Z & TR EWEOHAAEN % motd{t T & 2680k v, 75+
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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 programed light, research
includes synthesizing of plasmon fields in nano-photonics and quantum simulator.

AR A

kannari@elec.keio.ac.jp http://www.kami.elec.keio.ac.jp
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Microoptics/Nonlinear Optics/Optical Waveguide

AT &3

KINOSHITA, Takeshi

IR Bt (I
Associate Professor Ph.D.
BFIFH

Department of Electronics and Electrical Engineering

KT 7 AN=RKEFEDOV A 00X T T4 2 X1 0FHEy bAHASE
ERHRTNA ZOERULDOF -T2 /0y —TF, KX L FIEFENRERE
HIRE &N T EBMRHIE T/ A A0 Z BN E X &4, lEdis
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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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. System LSI/Low-power high-speed LSI circuit design/Wireless data communications 4

2/ L KURODA, Tadahiro
i Bt (I
Professor Ph.D.

EFIZER

Department of Electronics and Electrical Engineering

¥ 27 & LSI &7, FH2. 2 F 2 2 MLt 2 2 L4 57200,
TAXVAT - 2E (UWB&E), 7a— )Ny F7—2d@fE (G
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This laboratory is focused on system L.SI, especially low-power, high-speed
LSI designs for wireless data communications (e.g., ultra widebands),
broadband data communications (e.g., high-speed serial links), and human-
computer interactions (e.g., image recognition) for realizing an ubiquitous IT
society.

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

| U7 4T8R/ VT MO ITER/FERSTER/MMO |
. Cognitive Radio / Software Radio / Non-orthogonal Multiple Access / MIMO

ER =% SANADA, Yukitoshi

B Bt (I%)
Professor Ph.D.
BFITEH

Department of Electronics and Electrical Engineering

HHFZEE T 5 MARBENME > 2 7 4 6G). JEE R L It #HEx.
MIMO. OFDM % EDfFSMUEEA R~ 2 L Lz 7 a— RNy RIS 27
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This laboratory focuses on the study of signal processing for broadband
wireless communications, including 5th generation mobile communication
system (5G) , non-orthogonal multiple access, MIMO, OFDM, systems.

sanada@elec.keio.ac.jp http://www.snd.elec.keio.ac.jp
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System Electronics / System Control / Communication Networks

KUBO, Ryogo
R &t (I%)
PhD.

Associate Professor

BEFIER i i - 3

Department of Electronics and Electrical Engineering 158
HH T2 4 KOS HOE S T2 e UC. FiinTae 2 IR Frt 2 2 9281
TRODY AT ATV Y b a =g ZAFAONIF AT > T4, VTR,
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Keio System Electronics Laboratory (KSEL) aims at realizing a low-carbon
and sustainable society on the basis of control engineering and information/
communication engineering. Recently, control and communication technologies
in smart grids/communities, energy-efficient optical access network systems,
network traffic control techniques based on control theory, and large-scale
sensor-actuator networks are mainly studied.

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

F/7x NZOR I ¥ EHBFEE / BEMETE

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

mA BUA

SAIKI, Toshiharu

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

Department of Electronics and Electrical Engineering
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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/

T NZv T /EE MRS / &%

photonic nanostructure / optical microcavities / low-power optical devices

H % %:’ﬁiﬁ TANABE, Takasumi

B #+ (I%)
Professor Ph.D.
BEFITEH

Department of Electronics and Electrical Engineering
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This group aims to explore novel photonic devices that can extremely enhance the
interaction between the light and the 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. And 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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L. Optoelectronics / Optical Communication / Optical Functional Devices 4

EBHE B2 TSUDA, Hiroyuki

Et+ (I%)
Professor Ph.D.

EFIEH

Department of Electronics and Electrical Engineering
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This laboratory focuses on (1) photonic integrated circuits for long-haul optical
transmission systems and access networks including WDM couplers, star
couplers, and wavelength selective switches, (2) time-to-space conversion-based
photonic signal processing using arrayed waveguide gratings, (3) photonic node
hardware configurations, and (4) high-speed, low-power, ultra-small optical
switches. LiDAR systems for automobiles and robots are also researched.

tsuda@elec.keio.ac.jp http://www.tsud.elec.keio.ac.jp/

I ZXT 4 HILLSI/LSI Y490V AT L/ H

Biomedical LS/ LSI microsystem / Numerical Simulation

FE HE NAKANO, Nobuhiko

R Bt (I%)

Associate Professor Ph.D.

ETFIEH

Department of Electronics and Electrical Engineering
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This laboratory focused on Biomedical I.SI design for Brain Machine
Interface that includes very low voltage signal amplification. Autonomous
microsystem development using standard CMOS technology. Reliability
evaluation of power electronics device and system using electromagnetic field
simulation and stress-strain simulation.

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

EFVIal—yay/EFERNE/ EFNE

, Quantum simulation / Quantum information processing / Quantum optics

{RiIR HH  HOSAKA, Aruto
B (BE) B+ (IT%)
Research Associate(Non-tenured)  Ph.D.

BEFITEH

Department of Electronics and Electrical Engineering
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His research focuses on the development of the novel quantum information processing
technology utilizing the frequency degree of freedom of light. He aims at realizing
frequency-multiplexed quantum circuits for large-scale quantum computation by controlling
the temporal-spectral wave functions of photons. Furthermore, by applying the technology
of frequency-multiplexed quantum states controlling, he also aims to accomplish the speed
up of quantum key distribution and the performance improvement of quantum imaging.

alto.lvh219@z2.keio.jp
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. Laser Technology and Applications / Laser Processing / Biomedical Photonics 4

S K=
2

Associate Professor

EFIZH

Department of Electronics and Electrical Engineering

TERAKAWA, Mitsuhiro
Bt (I3
PhD.
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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/
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. Organic/molecular electronics / Semiconductor materials / Photoenergy conversion 4

£H B NODA, Kei

R Bt (T%)
Associate Professor Doctor of Engineering
BFITEH

Department of Electronics and Electrical Engineering
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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/
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. Image Upsampling Technology / Image Interpolation / Super-resolution

IUEO #HEE  YAMAGUCHI, Takuro
B (FH) E+ (IT%)

Research Associate(Non-tenured) Ph.D.

BFITEH

Department of Electronics and Electrical Engineering
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I am researching image upsampling technologies. I search various
technologies like image interpolation, which aims at both quality and speed
with mathematical theory, and super-resolution, which aims at higher quality
with learning methods like deep learning. I try to realize image upsampling
technology for the actual use.

yamaguchi@tkhm.elec.keio.ac.jp

65

BaTY/ U IZBY



[ERIME / RiB(L / BHE(SE / HmFE

Signal Processing / Optimization / Communications / Machine Learning

2l IE#8  YUKAWA, Masahiro

IR Bt (I%)
Associate Professor Doctor of Engineering
BFIFH

Department of Electronics and Electrical Engineering
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The goal of research is to build a new mathematical paradigm of signal processing and
machine learning. The central achievements so far include the developments of efficient
adaptive filtering algorithms based on fixed-point approximation, convex analysis, and
the theory of reproducing kernel. The efficacy of the proposed approaches have been
shown in applications to acoustics, communications, and time-series data prediction.
Current study involves applications to brain signals, music, and data science.

yukawa@elec.keio.ac.jp http://www.ykw.elec.keio.ac.jp
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