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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 guantum
technology, semiconductor device physics, nano-electronics, organic electronics, opto-electronics,
micro/nano-photonics, laser technology, RF circuits, system LS|, 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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Image Sensing / Image Recognition / Computer Vision
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AOKI, Yoshimitsu
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Professor Ph.D.
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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.jp/
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Wireless communication / RF circuit / Mixed-signal circuit
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ISHIKURO, Hiroki
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Professor Ph.D.
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Department of Electronics and Electrical Engineering
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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 http://www.iskr.elec.keio.ac.jp/
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System Control / Communication Networks / Cyber-Physical Systems
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Department of Electronics and Electrical Engineering
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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 cooperative
adaptive cruise control (CACC) of connected vehicles, unmanned aerial
vehicle (UAV) control, cybersecurity in control systems, communication
quality control, and communication networks for control systems.

kubo@elec.keio.ac.jp http://www.kbl.elec.keio.ac.jp/
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Digital Signal Processing / Multimedia Signal Processing
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Professor Ph.D.
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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 http://www.tkhm.elec.keio.ac.jp/
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Biomedical Optics / Optical and Imaging Measurement
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Professor Ph.D.
BIEHRIFR

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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Nanophotonics / Phase Change Material Engineering / Natural Intelligence
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Professor Ph.D.
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Department of Electronics and Electrical Engineering
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This laboratory focuses on (1) implementation of natural intelligence in
physical systems using colloidal particles and droplets and their applications
in micro-robotics, (2) active nanophotonics with phase-change materials, and
(3) ultrasensitive biosensing including nanopore-based single-molecule DNA
detection and sandwich assay of biomolecules using gold nanoparticles.

saiki@elec.keio.ac.jp http://keio-saiki-lab.com/
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This laboratory focuses on the study of signal processing for broadband
wireless communications, including 6th generation mobile communication
system (6G) , non-orthogonal multiple access, and multi-input multi-output
(MIMO) systems.
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sanada@elec.keio.ac.jp http://www.snd.elec.keio.ac.jp/
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Optoelectronics / Photonic Nanostructure / Ultrafast Optics
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Our research primarily focuses on optoelectronics. Our team is dedicated to discovering innovative
photonic devices that can profoundly enhance the interaction hetween light and matter, We approach
this by harnessing the potential of photonic nanostructures and a diverse range of optical microcavities.
The essence of our work lies in harnessing strong light-matter interactions, which are pivotal in
realizing low-power optical switching, slow-light buffering, and groundbreaking quantum processing.
Advancements in these areas hold the promise of revolutionizing low-power optical signal processing.

TANABE, Takasumi
B+ (IT%)
Ph.D.

takasumi@elec.keio.ac.jp https://phot-tanabe.jp/
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Laser Technology and Applications / Laser Material Processing
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Department of Electronics and Electrical Engineering
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Specialize in the field of laser processing, delving into the intricate physics
governing the interaction between high-intensity light and matter.
Research of the group focuses on the precise laser processing of soft
materials, involving the fabrication of precise structures and the
enhancement of material functionalities. Additionally, the group conduct
comprehensive studies on the electrical and optical applications derived
from these processes.

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

takeoka@elec.keio.ac.jp https://takeoka.elec.keio.ac.jp/wp/
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Department of Electronics and Electrical Engineering
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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 configurations,
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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Biomedical LS|/ LSI microsystem / Numerical Simulation

BB SHE  NAKANO, Nobuhiko
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Professor Ph.D.
BIIBEHRIZER

Department of Electronics and Electrical Engineering
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This laboratory focused on Biomedical LSI design that connects with
electronic devices. An integrated circuit for ultrasonic cancer treatment
device. A micro system that operates autonomously with a single LSI 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
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I am working on research and development of organic/molecular electronics. My concrete
research topics are thinilm fabrication and characterization of organic electronic materials, as
well as those device applications such as thinilm 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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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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Nanodevice Engineering / Nanoscale Sensor / Carrier Transport
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TANAKA, Takahisa
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Associate Professor Ph.D.
BIERIFH

Department of Electronics and Electrical Engineering
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Nanoscale devices such as transistors have attracted much attention not
only as information processing devices but also as sensors that transfer
information from physical space to cyber space. This group focuses on
realization of high-performance information processing devices and gas
sensors based on understanding of carrier transport and new materials/
structures.

tanaka@elec.keio.ac.jp https://sites.google.com/keio.jp/tanakalab

66 Emerging 2025

RIS / X #RAIE / 2D 64

Synchrotron radiation / X-ray absorption / Density-functional theory
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Professor Ph.D.
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Department of Electronics and Electrical Engineering
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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 https://wonderful-mahavira-9080a8.netlify.app
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This laboratory focuses on the development of light diagnosis and treatment
systems using optical measurement technology. We are experimentally studying
bio-optical interactions and theoretically analyzing biomathematical models.
Based on basic biomedical engineering research on photosensitization reactions,
photo-biomodulation, or optical interactions, we aim to realize new diagnoses and
treatments through collaborative research between medicine and engineering.
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Cognitive Robotics / Robot Learning / Computational Psychiatry
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Associate Professor Doctor of Engineering
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Department of Electronics and Electrical Engineering
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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
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Sensing / Analog circuits / Machine Learning Hardware
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Senior Assistant Professor Ph.D
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Department of Electronics and Electrical Engineering
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In Keio Computing and Sensing Group (CSG) , our goal is to conduct high-impact
research through innovations in sensors and edge-computers with integrated circuits
and hardware technologies. We are now in an exciting era where technologies from
science fiction movies such as automated driving, work robots, and remote medical
care are being put to practical use. At CSG, we are researching edge computing and
LiDAR sensing, which support these technologies from the ground up.

kyoshiokad7@keio.jp https://sites.google.com/keio.jp/keio-csg/
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Wide gap semiconductors / Photoenergy conversion
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My research focuses high performance photoenergy conversion utilizing
nanostructure control of wide-gap semiconductors. In particular, I aim to
improve the performance of metal-free semiconductors (e.g., carbon
nitride) that can be synthesized at low cost and semi-permanently, and are
exploring their deployment in u -plastic degradation.

itokose-82145579@keio.jp
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