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BRETLFEEOWMDIRDINFIE. T4 IFIL - JIVFAT 4 PESLE. BiRIE. Y - BERIGHEETA. 3
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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 / Image Measurement / Image Recognition 4
B |  AOKI, Yoshimitsu
Bt (I%)
Professor Ph.D.

EFIEH

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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Nanoelectronics / Carbon nanotube / Graphene

EREF th™”  AWANO, Yuiji

et T+
Professor Doctor of Engineering
BFIEH

Department of Electronics and Electrical Engineering
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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 |

FAE {C#  ISHIKURO, Hiroki
B 6 E%(I?)

Professor
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Department of Electronics and Electrical Engineering 4
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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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Image Processing / Robot Vision / 3D Object Recognition

A F— AKIZUKI, Shuichi

B (BH) B (BHREE)
Research Associate(Non-tenured) ~ Ph.D.
BFITEH

Department of Electronics and Electrical Engineering
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The research focuses on the object recognition from images. Especially, he
develops the method for recognizing 6DoF pose of target objects from point
cloud data captured from 3D sensors. He also develops the robotic systems
which aim at the automation of object picking tasks for manufacturing /
logistics and the semantic grasping of everyday objects.

akizuki@elec.keio.ac.jp

Digital Signal Processing / Multimedia Signal

R HE

IKEHARA, Masaaki

Bi% THE+
Professor Ph.D.
BFIEH

Department of Electronics and Electrical Engineering
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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 www.tkhm.elec.keio.ac.jp
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. Green Nanoelectronics / Semiconductor Device Physics / Non-equilibrium Carrier Transport

AR # UCHIDA, Ken

E263d B+ (IT%)
Professor Ph.D.
BFTEH

Department of Electronics and Electrical Engineering
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This laboratory focuses on Green Nanotechnology Technology for LSI
applications. We carefully study the physical phenomena in nanoscale devices.
Based on the understanding obtained through experiments, strategies to
enhance device performance are proposed. We are interested in CMOS
devices, sensors, thermoelectric conversion devices, nanowire devices, and
new class of devices using novel materials.

uchidak@elec.keio.ac.jp http://www.ssn.elec.keio.ac.jp/
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FHE S  OKADA, Eiji

iz TZE+

Professor Ph.D.
BFIFH

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 biological tissue. 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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Microoptics/Nonlinear Optics/Optical Waveguide

AT &3

KINOSHITA, Takeshi

g Bt (I%)
Associate Professor Ph.D.
BFIFEH

Department of Electronics and Electrical Engineering
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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 LS circuit design/Wireless data communications

2R L KURODA, Tadahiro

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

Department of Electronics and Electrical Engineering
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This laboratory is focused on system L.SI, especially low-power, high-speed
L.ST 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/
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L. Coherent Quantum Technology / Laser Technology / Quantum Optics 4

HEE N2 KANNARI, Fumihiko
T+
Professor Ph.D.

BEFIER ‘ ' -
Department of Electronics and Electrical Engineering
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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.

LAGQIEF Ay A=2

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

R Bt (I%)
PhD.

Associate Professor

EFIZEHR

Department of Electronics and Electrical Engineering
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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/
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.. Nanophotonics / Semiconductor Quantum Structure / Phase Change Material Engineering

=A B8AE SAIKI, Toshiharu
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Professor Ph.D.
BEFITEH

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/
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. Cognitive Radio / Software Radio / Non-orthogonal Multiple Access / MIMO 4

ER =2 SANADA, Yukitoshi
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Professor Ph.D.

EFIEH

Department of Electronics and Electrical Engineering
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This laboratory focuses on the study of signal processing for broadband
wireless communications, including cognitive radio, non-orthogonal multiple
access, MIMO, and OFDM systems.

sanada@elec.keio.ac.jp http://www.snd.elec.keio.ac.jp
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. photonic nanostructure / optical microcavities / low-power optical devices

HE Z#li  TANABE, Takasumi
g Bt (IT%)
Associate Professor Ph.D.

BFIEH

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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Laser Technology and Applications / Laser Processing / Biom

F)| ¥ TERAKAWA, Mitsuhiro

R Bt (I=%)
Associate Professor Ph.D.
BEFITEH

Department of Electronics and Electrical Engineering
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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 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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Semiconductor Physics / Device Modeling / Numerical Simulation

B BX TANAKA, Takahisa
Bh# (BH) E% (I=)

Research Associate(Non-tenured)

EFIZH

Department of Electronics and Electrical Engineering
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The research focuses on the modeling of nano-scale electronic devices
constructed with silicon nanostructures and two-dimensional layered
materials. From the modeling of the carrier transport in devices based on the
understandings of electron and phonon properties, we aim to give a forecast
of future device performance and a guideline of optimized device structures.

tanaka@ssn.elec.keio.ac.jp
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Optoelectronics / Optical Communication / Optical Functional Devices 4
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TSUDA, Hiroyuki
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Professor Ph.D.
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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.

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

IMFXF4AILSI/ LSIR490YAT L/ BEYI1b-Y3Y |

Biomedical LS|/ LSI microsystem / Numerical Simulation

HE SE NAKANO, Nobuhiko
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Associate Professor Ph.D.
BFITEH

Department of Electronics and Electrical Engineering
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This laboratory focused on Biomedical L.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
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FH X NODA, Kei
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Associate Professor Ph.D.
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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 (semiconductor) materials, as well as those device applications such as
thin-film transistors. In addition, I am also interested in photocatalytic hydrogen
production with compound semiconductor nanostructures. My challenges for
uncovering basic mechanisms of photocatalysis and developing a new energy
conversion device based on photocatalytic hydrogen production are going on.

nodakei@elec.keio.ac.jp
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Signal Processing / Optimization / Communications

2l IE#  YUKAWA, Masahiro
RIS #Et (I%)

Associate Professor Doctor of Engineering
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Department of Electronics and Electrical Engineering
BRI I U 728 LW & 4 ADOREE HIGL T L
TWb, FHI. REPLGEERL - RNTISES < SR AEs 7 LT ) 2 L%
EL. BHEEADIRH (TWF vy v 275 L) ISk 2 a0 &5
LC& 7, maiid, FERA HOZZIBREEINS 50, 550D 28—
ZEBAERAL 72088 17> T\ 5,
The goal of research is to build a new paradigm of signal processing based on a
mathematical framework. The notable achievements so far include the developments
of efficient adaptive filtering algorithms based on fixed-point approximation and
convex analysis, and their efficacy has been shown in applications to acoustic and
communication systems. Current research interests include nonlinear adaptive
filtering using reproducing kernels and sparse signal representation.

yukawa@elec.keio.ac.jp



