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Courses, Teaching Staff, and Fields of Research

Fields of Research

Learning and Teaching Support System, Multimodal
Learning Analytics, Computer Supported Collaborative
Learning, Human Computer Interaction and
Educational Technology
Applied behavioral science, Health science, Public health,
Energy metabolism,Gerontology

Knowledge Engineering, Learning Informatics &
Learning Science, Intelligent User Interface, Intelligent
Learning Enviroment, Cognitive Tool, Social Robotics,
Web Intelligence.
Virtual Reality, Human Interface, Tactile Display,
Electro-tactile display.

Intelligent robots (Learning from observation, Skillful
manipulation,Entertainment); Analysis, recognition,
understanding and simulation of human motion
Artificial Affective Intelligence, Cognitive Science,
Natural Language Processing, Affective Engineering

Optimization, Multi-objective optimization, Evolutionary
computation.

Neural network model, Machine Learning, Deep
Learning, Image analysis,Materials Informatics and
Medical Image processing
Artificial intelligence, privacy-preserving data mining,
web intelligence, recommendation system

Visual Computing(Image Processing, Computer Vision,
Computer Graphics).

Virtual reality, Spatial augmented reality, Immersive
projection technology, Image Projection Technique,
Human interface, Interactive techniques, Projection
mapping.
Intelligent Systems, Human Computer Interaction, Soft
Computing, Game AI

Audio Signal Processing, Microphone Array Processing,
Loudspeaker Array Processing

Cognitive psychology; Psycholinguistics; Computational
linguistics.

Virtual Reality, Manipulation in VE, Haptic Interaction

Deep learning for image/video recognition, Generative AI
for image synthesis, Computer vision

Virtual reality, Display, Interaction design, Human
Interface, Entertainment computing

Theoretical and practical study of media arts; Art and
information media.

Software Engineering, Formal Verification, Model
Checking, Requirements Engineering, Goal-Oriented
Requirements Analysis, Secure Sysetem Development
Methods (Formal Verification for Security, Security
Requirements Analysis), Fundamental Theory of Software
(Category Theory, Algebraic Models, Formal Semantics of
Software Language)
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Fields of Research

Augmented Sports/Superhuman Sports, Haptic
display/psychology, Chewing/Swallowing, Oral haptic,
Entertainment, Virtual Reality/Augmented Reality,
Interactive System.(For more detail, see
http://www.nojilab.org)

Intelligent Robotics, Control, Transformable Robots,
Climbing Robots, Humanoid Robots, Stair Cleaning
Robots, Tidying Up Robots, Life Support Robots

Wireless Networks, Decentralized Machine Learning,
Edge AI, Spatial Statistics

Virtual Reality, Human Interface, Olfactory Display, Gas
Source Localization System, Gas Distribution Mapping

Computational Learning Theory, Automata and Formal
Language Theory, Combinatorial Optimization, Game
Informatics

Artificial Intelligence, Knowledge Representation and
Reasoning, Machine Learning, Neurosymblic AI,
Constraint Programming, Large Reasoning Models.

Artificial Intelligence, Machine Learning, Data Mining,
Text Mining and its applications (Business Intelligence,
Contents Recommendation, Intelligent User Interface)

Knowledge Representation, Knowledge Graph, Human
Intention Understanding, Information Retrieval, Cyber-
Physical System

Software Engineering (Modeling, Automated Testing,
Verification), Dependability of Autonomous Driving and
Artificial Intelligence

Haptic display, Haptic perception, Virtual reality, Human
interface

Artificial Intelligence, Natural Language Processing, and
Web Technology (Knowledge Graph, Semantic Web,
Ontology, Graph Machine Learning)

Optics for laser communications, Adaptive Optics



―13―

Fields of Research

Biomedical engineering,  Human interface
(electromyogram, mechanical vibration, eye movements),
Human computer interaction, Road traffic simulation.

Cognitive science; Natural language processing; Artifical
Intelligence; Cognitive rhetoric.

Ergonomics; Human Measurement; Kansei Measurement
Evaluation; Engineering for Health and Welfare; Human
Interface

Management Information System; Supply Chain
Management; Enterprise Resource Planning; Industrial
Engineering.

Topology: 3,4-dimentional manifolds, Knot theory,
Singularity theory.

Social System Engineering, Spatial Information Science,
Urban and Regional Plannning, Environmental Science,
Disaster Science

Energy storage and control; Quality control; Reliability
engineering; Lifetime prediction of devices

Time series analysis, Mathematical Statistics

Artificial intelligence, Natural language processing,
dialogue systems, game infomatics

Game theory, combinatorial optimization, market design,
auctions, matching,repeated games

Data Science; Web Intelligence; Marketing; Service
Science; Machine Learning; Computational Intelligence

System Analysis Engineering, Structured Knowledge
Engineering, Social System Engineering, Quality
Management in Healthcare and Elderly Care

Sustainable Manufacturing, Disassembly Production
System, Remanufacturing
Warranty Operation, Low-Carbon Supply Chain, Multi-
Criteria Decision
Making, Industrial Engineering
Reliability Engineering; Maitenance Theory; Optimal
Decision Making

Education/Learning Support System, Educational
Technology, Learning by Problem-Posing, Self-Regulated
Learning, Learning Analytics

Biological Information Engineering, Human Computer
Interaction, Virtual Reality, Human Interface.

Multi-agent System, Driving Assistance, Human-machine
Collaboration System, Mathematical Modelling, Traffic
Engineering, Traffic in Developping Countries

Human-Agent Interaction, Dialogue Systems, Human
Interface
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Fields of Research

Information security, cryptography, information theory,
information theoretic cryptography.

Internet, Overlay network, Mobile network, Wireless
LAN, QoS control, Traffic control

Algebraic geometry

Information Security, Applied Cryptography,
Cryptographic Engineering

Discrete Mathematics, Theoretical Computer Science.

Biometrics, Network Security

Algebra, Representation Theory, Group Theory,
Combinatorics,
Quantum Group, Hecke Algebra, Mapping Class Group

Public Key Cryptography, Post-Quantum Cryptography,
Number Theoretic Algorithm, Machine Learning, AI
Security

Embedded Systems Security, Security of Sensors

Usable Security, Human factors on Information Security,
Network security, Web security, Information
visualization, System administration, Web&Mobile
system
Perceptual information processing; Intelligent Robotics;
Sensitivity Informatics; Soft Computing.

Coding theory; Coded-modulation; Mobile
communications; Information theory; Information
security.

Communication Protocol; Wireless Multihop Networks;
Inter/Inner Vehicle Network; Information Delivery
Technology; Internet of Things (IoT); QoS/QoE; Traffic
Measurement
Information Security, IoT Security, Cryptographic
Engineering.

Information security, cryptography, public-key encryption,
cryptosystems with advanced functionality

Information Security, Cryptography, Card-based
Cryptography, Theoretical Computer Science, Hardware
Security

Internet, Information-Centric Networking (ICN/CCN),
Communication Protocol, Multicast, Cloud Computing

UWB Ultra Wide Band) Technology and its Application,
Distributed-Control Device-To-Device Communication
Networks, Body Area Networks, Coded Modulations,
Wireless Communication Systems
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Fields of Research

Optimization, Multi-objective optimization, Evolutionary
computation.

Neural network model, Machine Learning, Deep
Learning, Image analysis,Materials Informatics and
Medical Image processing
Artificial intelligence, privacy-preserving data mining,
web intelligence, recommendation system

Machine Learning, Deep Learning, Explainable AI, Data
Science, Measurement Informatics

Data Science, Machine Learning, Artificial Intelligence,
Explainable AI

Deep learning for image/video recognition, Generative AI
for image synthesis, Computer vision

Data Science; Web Intelligence; Marketing; Service
Science; Machine Learning; Computational Intelligence

Human Interface, Affective Computing, Human Sensing,
Web Science, Computational Social Science, Applied AI

Computational research of human sensorimotor system;
Mechanism of execution and learning of sensorimotor
skills (e.g., music and dance performance); Computaional
brain research; Information representation in brain;
Learning and self-organization.

Computational analysis of neural information processing
and its applications: computational neuroscience, human
brain imaging experiment (fMRI/MEG), sensation and
perception, neural decoding, machine learning, image
processing, computer vision/graphics, brain-machine
interface, biomedical engineering, neural augmentation.

Noncontact bio-measurement (heart and respiration rates, body
temperature); Biomedical signal processing; Homehealth care
system (sleep and stress monitoring); Medical device design and its
clinical evaluation.

Fields of Research
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Fields of Research

Artificial Intelligence, Machine Learning,
Mathematical Statistics, Data Science, Bayesian
Networks,  Graphical model,  Causal Inference,
Natural Language Processing, Adaptive Learning,
eTesting, and so on.
Discrete algorithms (Graph algorithms, Computational
geometry), Discrete optimization (Exact algorithms,
Approximation algorithms), Discrete mathematics

Numerical computations and simulations such as
numerical analysis based on the hyperfunction theory,
numerical solvers for partial differential equations
(method of fundamental solutions, etc.), numerical
integration and function approximation
Plasma physics (space, fusion), Numerical simulation.

Parallel and distributed numerical simulation; Numerical
simulation for micromagnetics.

High performance computing system, Parallel processing,
GPU computing, Parallelizing compiler

Optimization(Continuous optimization, Convex
programming, Conic programming, etc.), Modelling,
Algorithms, Operations research.
Numerical Linear Algebra, High Performance Computing
(Parallel Processing, Program optimization, Automatic
Performance Tuning)
Differential equations; Hyperbolic partial differential
equations, Well-posedness, Oscillation theory, Asymptotic
theory of ordinary differential equations.
Artificial Intelligence, Bayesian Statistics, Machine
Learning,
Natural Language Processing, e-Testing, Information
Programming languages, Design and implementation of
programming language systems, Garbage collection

Mathematical Analysis of Partial Differential Equations
in Fluid Mechanics

Mathematical Optimization (algorithms for combinatorial
optimization problems), Auction theory, Game theory

Algorithm theory, Mathematics of games and puzzles,
Boolean function, Computational complexity

Optimal transport theory, Statistical learning theory,
Machine learning (mathematical analysis, algorithms),
Mathematical Statistics
Game Informatics, Heuristic Search, Machine Learning,
Applied Artificial Intelligence

Differential Geometry (Differential invariants and
invariant differential operators on CR manifolds)
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Fields of Research

Computer Architecture (esp. Power-Aware Computing and
Neuro Computing), Digital Circuit, Parallel Processing,
System Software, High Performance Computing,
Embedded Systems

Computer Architecture, Internet Architecture, Routing /
Switching, Intrusion Detection System, Data Compression

Computational Neuroscience, Large-Scale Simulation,
High-Performance Neurocomputing, Brain-Inspired
Artificial Intelligence, Neuromorphic Computing,
High-performance computing, matrix computations

Numerical Analysis for Partial Differential Equations
(mathematical analysis of finite element methods for wave
problems).
Bayesian Networks, Classifiers, Machine Learning,
Artificial intelligence, Probabilistic Model, Graphical
Model
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Fields of Research

Game Informatics, Cognitive Science, Man-Machine
Communication, Entertainment Computing, Learning
Support System, Physical Skill Science, Imitate Artificial
Intelligence
Discrete Algorithms, Discrete Mathematics, Recreational
Mathematics.

Database systems and data engineering.  Advanced query
processing and data mining from massive data. New
database platform systems,  Concurrency control and data
consistency, recovery over a database.

Semantic Web, Linked Data, Ontology, Web Information
Search and Reasoning, Knowledge Representation and
Reasoning, Machine Learning on Knowledge Graphs,
Artificial Intelligence.
Computational learning theory; Theory of molecular
computing; Formal language theory and its application to
bioinformatics.
Logic Circuit Design, Very Large Scale Integrated Circuit,
Security Hardware, Embedded System, Agriculture

Educational Sociology, Social Theories,
Modernization in Non-Western Areas, Information
Education.
ITS, Vehicular networks, Pedestrian positioning, Content
centric networks, Sensor networks, IoT, big data
Federated learning
IoT, Vehicular Networks, ITS, Wireless Networks, Edge
Computing, Big Data, Blockchain, Digital Twin, etc.

Parallel and distributed processings; System software;
Combinatorial games ICT education.

High performance computing, Parallel and distributed
computing, Special-purpose computer, GPU,
Reconfigurable computing with FPGAs
Speech and Language Processing, Speech Recognition,
Integrated Multimodal Processing, Cognitive Psychology,
Dialogue Processing, Human Language Acquisition,
Computer System, Interconnection Network, Routing
Algorithm, Cluster Computing, Parallel and Distributed
Systems, Cloud Computing, FPGA-Based Big Data
Processing System, Data Stream Processing, Network
Computing Services

Information Systems to Support Teaching and Learning,
Computer Application in Teaching and Learning,
Information Education, Educational Technolog
Algorithms and data structures related to information
retrieval, clustering and pattern recognition.  Hash
algorithms. Graph algorithms.
Adaptive learning,

Programming languages, particularly their design,
implementation, and application. Systematic
programming, particularly for parallelism, effiiciency, and
correctness. System software.

Data Mining, Data Engineering, Data Mining Algorithm,
High Availability Data Mining, Parallel and Distribution
Data Mining, Life Log Mining, Senor Data Mining, Big
Data Management System.

Molecular self-assembly, Computational complexity
theory, Discrete alrogithm, Formal language theory,
Combinatorics
Algorithms, Constraint Satisfaction, Boolean Satisfibility,
Discrete Structure
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Fields of Research

Speech signal processing (Speech recognition, Sppech
synthesis, Voice conversion), Image processing, Musical
signal processing, Artificial intelligence, Machine
learning, Deep learning, statistical learning

Data engineering, Information Visualization, Interactive
Software, Human Computer Interaction, Geographic
Information System

Internet Infrastructure, High-Performance Computing,
Information Systems, Information Network

Human Computer Interaction, Interactive System, IoT

String processing algorithms & data structures,
Combinatorics on strings, Discrete algorithms.

Embedded System, Wireless Communications, IoT,
Wireless Network Protocol, Artificial Intelligence,
Quantum Annealing

Machine Learning, Probabilistic Models, Incomplete Data
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Fields of Research

Microwave Active/Passive Devices and Circuits, High-
Frequency Wireless Transmission Technologies.

Wireless Communications, Signal Processing, Green IoT,
Grant-Free Access, Cell-Free Network, Energy
Harvesting, Millimeter-Wave/Terahertz Communications

Network Information Theory, Information Theoritical
Security, Source Coding.

1. Projects on Hardware-System (SoC) design, implementation &
evaluation using Mixed Digital-Analog CMOS Integrated
Circuit.
2. Projects on research of RISC-V CPU.
3. Projects on  design, implementation & evaluation of High-
Perfomance, Low-Power, High-Speed Analog Circuits
(Operational Amplifier, LDO, DC-DC) using CMOS.

Wireless ad-hoc network, Cognitive radio, Wireless sensing,
Wireless network protocol, Mobile communication,Antenna
signal processing, ITS, Software defined radio.

Space communication environment, Ionospheric physics,
Space weather

Optical transmission systems, Power-over-fiber, Radio-over-
fiber, Optical signal processing, Photonic networks.

Coding Theory, Network Coding, Network Information
Theory, Information Security.

Quantum information theory, Information theory,
Information theoretic security, Quantum channel coding,
Quantum error correction, Quantum Spin chain, Operator
theory, Machine learning, Information geometry
Software-Defined Networking (SDN), Communication
Network, Communication System, Optical Network

Cryptography, Provable Security, Post-Quantum Information
Security, Construction and Security Analysis of
Cryptographic Protocols

Synthetic Aperture Radar Data Interpretation and
Application, City area observation, Forest Monitoring,
Neural Networks

Quantum information theory, Statistical estimation theory in
quantum systems, Quantum information processing
protocols,
Information geometry.
Complex communication sciences, Nonlinear theory and its
applications.

Coding Theory, Network Coding,  Information-Theoretically
Secure Coding.

Computer architecture, cyber-security, RISC-V, ultra low-
power system-on-chip, ultra low-power circuit, digital signal
processing
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Fields of Research

Electromagnetic compatibility, numerical electromagnetic
analysis, electro-mechanical devices

Radar signal processing, UWB(Ultra Wideband) radar
system, Super-resolution 3-dimensional imaging sensor,
Non-invasive biomedical measurement, Non-destructive
testing, Inverse scattering problem for electromagnetic
field, Radar imagery recognition, Microwave medical
imaging and treatment, Automobile radar, Terahertz
imaging
Electromagnetic compatibility, signal integrity and power
integrity design for high-speed digital printed circuit
boards, numerical electromagnetic analysis, microwave
imaging.
Digital Signal Processing, Image Processing, Graph
Signal Processing, Digital Filter, Wavelets,  Image and
Video Compression.

Acoust-Electronics (Ultrasonic measurement, Acoustic imaging,
Nonlinear acoustics and its applications, Acoustic signal
processing, Computational acoustics)

Terrestrial Electromagnetic Environment, Space Plasma
Science, Atomospheric Electricity,
Seismo-Electromagnetics.

Microwave and Millimeter-wave Transmission Lines,
Resonators, Filters, Baluns,  Matching Circuits,
Multiplexes, Metamaterial Circuits, Tunable Circuits,
Multi-Band Circuits, High-Frequency Circuit and
Electromagnetic Simulations, Measurement of High-
Frequency Materials, Chipless RFID Tag .
Computational electromagnetics, Microwave planar
devices, Analysis on antennas and propagation, Analysis
on natural electromagnetic phenomena.

Microwave Filters, Microwave Passive/Active Circuits,
High-Frequency Circuit and Electromagnetic Simulations,
Circuit Design using Quality Engineering.

Weather Radar, Signal Processing, Atmospheric
Electricity, Precipitation Observation

Statistical signal rocessing, Theory and applications of
smart sound mixing, Processing system for real-time
sensing, Smart reproduction system for sound and speech.

Semiconductor, Nanophotonic structure(Photonic crystal),
Nanophtonic devices, Numerical simulation of
electromagnetic waves

Upper atmospheric science, Lidar system, Optical system

Image-based measurement, Signal processing,
Performance evaluation of digital cameras

Image and Video Processing, Computer Vision, Signal
Processing, Machine Learning, Deep Learning

video streaming, VR/AR/MR, edge computing, Internet of
Things (IoT), wireless networks, ubiquitous computing,
machiene learning, optimization

Mobile Communication System, Antenna, Radio Wave
Propagation, Bioelectromagnetics, Multiphysics Simulation

Machine Learning and Pattern Recognition, Machine
Learning for Signal Processing, Statistical Signal
Processing, and Biomedical and Brain Signal Processing.

Electromagnetic compatibility, Antenna, Electromagnetic
wave propagation,
Metamaterial
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Fields of Research

Biomechanics (kinematics, kinetics and energetics) of
human movement using videography and motion capture
system, Evaluation of aging degree for human gait,
Development of markerless motion capture system
Control engineering, Control theory, Control application,
System Theory, Data-driven control, Modeling,
Mechatronics, Process Control
Investigation into the function of sensory organs, and
development of artificial auditory system and medical
instruments, Application of vibration technology to
agriculture.
Control theory, Control engineering, Mathematical
engineering, Optimization theory, Game theory, Analysis
and control of constrained systems, Modeling and control
of pneumatic artificial muscles, Control application,
Control of decision making
Computational research of human sensorimotor system;
Mechanism of execution and learning of sensorimotor
skills (e.g., music and dance performance); Computaional
brain research; Information representation in brain;
Learning and self-organization.
Biophotoimaging, biotransport, and biocontrol at blood-
brain tissue interfaces for understanding cell-to-cell
comunications in basic medical sciences and engineering.

Computational analysis of neural information processing
and its applications: computational neuroscience, human
brain imaging experiment (fMRI/MEG), sensation and
perception, neural decoding, machine learning, image
processing, computer vision/graphics, brain-machine
interface, biomedical engineering, neural augmentation.

Auditory systems, Performance science (e.g. Instrumental
performance),  Psychophysics, Physiological
measurements, Auditory models

Remote Sensing, Measurement engineering,
Electromagnetic Compatibility

Health and Sports Science, Exercise Physiology, Brain
Science, Exercise Biochemistry

Computational and theoretical description of visual
information processing in the brain; computer simulation,
software tools for developping neuron models and for
connecting those models with robot system. Psychological
investigation visual processing; psychophysical
experiments and data analysis.
control theory, control application, data-driven control,
reinforcement learning, model reduction, large-scale system, power
system, smart grid, smart city

Noncontact bio-measurement (heart and respiration rates, body
temperature); Biomedical signal processing; Homehealth care
system (sleep and stress monitoring); Medical device design and its
clinical evaluation.
Brain mechanisms for motion control of human and
animals.  Biosignal processing. Mathematical model of
brain and body using predictive control and machine
learning etc. Dynamical simulation.

Bioelectromagnetic environment, Wireless
communications, Antennas and propagation, Body area
networks, Medical and healthcare, Biosignal
measurement, and Human interface
Visual Information processing (Eye Movements), KANSEI
information Processing (Impression Evaluation), Image
Processing (Analysis of Video Contents, Saliency Map),
Experimental Psychology (Cognition and Attention of
Viewers)
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Fields of Research

Biosignal Processing,Information pro-pagation to tactilis,
Balloonfishrobot,Modular robot, Motionplanning of robot.

Study on Robotics and Mechatronics.
Precision Instrument for 3-D coordinate and angle
measurement.Practical Robot System and
Technology.Computer Assisted Instruction system.

Micro Electro Mechanical Systems (MEMS) Sensors and
Devices Focesd on Photonic MEMS. Si Based Plasmonic
Infrared Photodetector and Compact Spectrometer by
Reconfigurable MEMS, and Remoto Sensing Probe Based
on Optical Metamaterials.
Human-Assistive Robots, Humanoid Robotics, Human
Robot Interaction, Human-Machine System,
Measurement, Analysis and Application of Biosignals

Analysis and Design of Intelligent Control Systems,
Smart Control of Flying Robots and Unmanned Aerial
Vehicles and Their Applications.

Development and Control of Snake Robots and Its
Applications (Rescue Robots, Plant Inspection Robots, and
Home Robots)

Biomimetic robots (Bipedal and quadruped  robots, soft
underwater and flapping robots), Intelligent robotic hand,
Advanced and practical robotic/mechatronic systems.

Robotics, Medical and Welfare Machines, Machine
Learning, Bio-signal Processing, Brain Machine Interface.

Medical Robotics, Medical DigITalization (Me-DigIT),
Robotic Ultrasound Therapy and Diagnosis, Non-Invasive
Ultrasound Theragnostic System (NIUTS), Physiological
Motion Compensation, High Intensity Focused
Ultrasound (HIFU), Computer Aided Diagnosis (CAD)

Soft actators, sensors, and robots. Stretchable electronics
and metamaterials.

Human-robot interaction, Assisting workers in
manufacturing, Optimization in manufacturing systems,
Autonomous decentralized systems

Humanize robotics, Cyborg technology, Computational
neuroscience, Humanoid robot, Human motor control,
Psychophysics, Robot control, Bio-signal processing

Actuator, Robot structure and mechanism, Android, Tele-
operated robot, Human robot interaction, Human
edible robot interaction

Intelligent robotics,  Symbol emergent robotics (Robot
language acquisition), Multimodal information processing

Legged robots (Mechanism design and Motion
planning/control), Collaborative robots.

Neurorehabilitation robotics, Variable stiffness
actuators/artificial muscles, Gait/running analysis and
control, BMI rehabilitation, Embedded interfaces,
International intern education in collaboration with
medical and engineering fields.
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Fields of Research

Energy & Environment Laboratory: Based on the
knowledge of thermalhydraulics, multiphase flow, and
transport phenomena, we are trying to improve the
reliability and performance of energy and environment
systems and to reveal the mechanisms governing the
thermalhydraulic field encountered in such systems.
Creaton and development of new forming processes and
verification of efficiency. High precision tube bending,
Control of residual stress after cold metal working of bar
and tube,  High precision straightening of bar and tube.
Bending and press forming of sheet metal and plate.

Design Informatics, Aerospace Engineering,
Aerodynamics, Multidisciplinary Design Optimization,
Data Mining (application study regarding aerospace
vehicles etc. using these areas ).
Geometric Processing, 3D Geometric modeling, Design
engineering, Laser scanning and point-cloud processing,
Computer-aided design, computer graphics, Infomation
technology for supporting design, manufacturing and
maintenance.
Granular Material research, Powder mechanics, particle
suspensions, Computational Mechanics, High-
Performance Computing, Particle Simulation methods,
Statistical Physics.Mechanics of natural desaster
Fluids and thermal engineering, Flow control,
Computational fluid dynamics (CFD), Turbulent flow,
Drag reduction, Relaminarization phenomenon, Direct
numerical simulation, Incompressible flow
Development of Fundamental Technology for
Manufacturing Software Tool, Intelligent Machine Tool
and Industrial Robot, Development of New Machining
Method Using Multi-Axis Controlled Machine Tool,
Development of Interface Fanction for Operating Machine
Tool.
Computational Fluid Dynamics, Direct Numerical
Simulation of Turbulent Flow, Dynamics of Compressible
Fluids, Fluid-Structure Interaction Problems, Hyblid
Simulation, Flow Visualization,
Carbon Neutrality, Thermal Enginerring, Heat Transfer
Engineering, Fluid Engineering, Automotive
engineering Aerospace engineering, Energy, Heat
Exchanger, Air Conditioning System, Heat Pump, Two-
Phase Flow, Phase-Change Heat Transfer, Absorption,
Adsorption, Jet Flow, Flow Visualization, Utilization of
automobile exhaust or waste heat, Machine
Learning,Computational Fluid Dynamics
Forming method for wood materials (Press forming,
Extrusion, Injection molding), New sheet metal forming
method, Tube drawing.

Microstructural analysis and evaluation of mechanical
properties of metals (especially those with martensitic
microstructure) based on metallography and
crystallography.
Studies on static strength, fatigue strength and fracture
mechanism of metallic material and fine ceramics.The
especially, development of test method of static strength
and fatigue strength of micro materials.

Measurement and waveform analysis of acoustic emission,
Development of computer assisted instruction systems for
machine design and drawing.
Mechanical simulations of design, manufacturing and
fracture processes, and development of computational
methodology, algorithm and software supporting them
(Solid Mechanics, Computational Mechanics, Computer-
aided Engineering)
Development of additive manufacturing technology using
metal materials (metallurgical joint, mechanical
properties, fabricating strategy).
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Intelligent robots (Learning from observation, Skillful
manipulation,Entertainment); Analysis, recognition,
understanding and simulation of human motion
Artificial inteligence, Machine learning, Knowledge
Information Processing, Heat Transfer Engineering,
Thermoinformatics
Intelligent Robotics, Control, Transformable Robots,
Climbing Robots, Humanoid Robots, Stair Cleaning
Robots, Tidying Up Robots, Life Support Robots

Fields of Research
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Fields of Research

Investigation of Nanostructures and the integrated
system. Development of the fabrication process, and their
applications to Silicon photonics and Diamond
environmental device technology.
Condensed matter physics. Experimental investigation of
optical properties of quantum confined systems and new
phosphor materials for future optoelectronic devices.
Phosphor materials.
Radio astronomy, Star formation, Millimeter and
submillimeter-wave receivers for radio astronomy

Information Display Devices, Discharge Devices, Signal
Processing System for Information Display Devices.

Experimental studies on electronic properties in
mesoscopic systems at low temperatures. Small Josephson
junction systems, ferromagnetic small tunnel junction
systems, superconductor/normal metal junction, etc.
Introduction of the atomic-layer-deposition method to the
device fabrication.

AI based Solar semiconductor device design, Optimization
of energy systems using AI,   AI empowered Life sciences
technology and AI leveraged quantum computing control.

Nano-scale science and technology, Quantum effects and
their application to nano-scale devices, Nano-
architectonics of functional materials based on the
computational materials design, such as catalysts for fuel
cell and C1 cycle and other renewable energy applications.

Design and experimental verification of superconducting
Josephson devices and single-electron nano-particle devices for
applications such as high-sensitive sensors, high-speed signal
processing, and physical reservoir elements

Self-formation of semiconductor quantum nano-structures
(quantum dots, nano-wires), Development of ultra-high
efficiency solar cells and mid-infrared LEDs using
quantum nano-structures and high performance quantum
dot lasers, Measurements of opto-electronic properties of
quantum nano-structures

Molecular beam epitaxy growth of semiconductor
nanostructures (quantum dots and nanowires),
Development of novel optoelectronic devices (lasers, mid-
infrared detectors, terahertz devices and intermediate-
band solar cells)

Electric material engineering for advanced Si technology,
Crystal growth of electric materials, Group IV
semiconductor materials & device processing, RF devices,
Sensor devices, Low-dimensional electronic materials
Polymer photonics and electronics, Photoelasticity,
Waveguides, Microfabrication, Solar power applications.

Development of thin-film solar cells, flexible devices, novel light
absorber material/structure, molecular beam epitaxy of III-V
semiconductors.
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Fields of Research

Ultrafast opto-electronics, Quantum electronics, Optical
semiconductor materials, All-optical signal processing, Optical
frequency comb.

Quantum Electronics, Nonlinear Optics, Laser Engineering:
Pioneering high resolution laser spectroscopy in the vacuum
ultraviolet wavelength region. Study of novel observation
methods in geophysics by introducing modern optical
technologies.

Experimental studies on quantum optics  Generation of
quantum states of light, quantum information science and
optical measurements with nonclassical light. Laser frequency
stabilization.

Pioneering and systematic studies on high-power laser science
and engineering: mainly on solid-state lasers, ceramic lasers,
fiber lasers, microstructured fibers, new laser materials,
ultrashort pulse lasers, beam combining of multiple lasers.

Semiconductor nano-materials and nanostructures, fundamental
studies on the next-generation solar cells (quantum dot solar
cells, perovskite solar cells, organic-inorganic hybrid solar cells)
and LED, photoexcited carrier dynamics (electron transfer,
charge separation and recombination) characterized with time-
resolved laser spectroscopy with broad time-scales from femto-
seconds to seconds.

Intelligent optical synthesizer: Generation, control, applications
of ultraprecise optical frequency combs, Applications and
manipulation of ultraprecise relationship between time, space
and frequency aspects of ultrashort pulses, Environmental-
friendly optical measurements, LiDAR, Sensing, Optical fiber
technology, Multi-dimensional imaging, Light-matter
interaction, Optical information and processing, Quantum light
source, Astronomy
Ultra-stable lasers and their applications. Ultra-narrow-
linewidth laser , precision optical signal dissemination, optical
frequency comb, fiber laser, development of a space-borne stable
light source for gravitational wave detector.

Photonic information systems, Optical nanosensing systems for
biomedical applications, Holographic optical devices, Diffractive
optical devices.

Development of new spectroscopic technique using
spatiotemporal phase of light, optical comb, optical vortex,
experiments on solid state physics, ultrafast laser spectroscopy,
precision interferometric measurements

Short wavelength laser technology, Flexible manipulation of
nonlinear optical processes, Establishment of precision
spectroscopy in the vacuum ultraviolet region, Laser cooling of
hydrogen and antihydrogen atoms, Development and application
of function generator in the optical frequency region

Innovative optical measurement techniques by
manipulating & computing ultrashort pulses: Optical
frequency comb. Precision interferometry. Ultrafast
measurement. Broadband one-shot optical processing.
Optical phased array. Wavefront control.
Solid-state physics, investigation of electronic and spin
structures in novel quantum materials by using photoemission
spectroscopy, exploration of emergent physical properties in two-
dimensional crystals and their stacked structures, laser angle-
resolved photoemission spectroscopy, nonlinear optics, and the
development of nano-optical devices.

Three dimensional laser nanofabrication, photonic
nanostructures, optical manipulation of nanomaterials by optical
force, plasmonics, photonics application of nanocarbon materials.

Development of new mid-infrared fiber laser and solid
state laser.
Applications of short pulse mid-infrared lasers,laser
processing, spectroscopy bio imaging
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Fields of Research

Statistical Physics, Theoretical Study for Phase Transitions and
Critical Phenomena, Numerical Analysis with Nonequilibrium
Relaxation Method.
The developments of new techniques in the field of high-
resolution solid-state nuclear magnetic resonance: the
application of the new techniques to molecular materials.

Theoretical study on Bose-Einstein condensates and superfluids
using numerical calculations. Application of machine learning to
qunatum physics.

AFM MEMS

Theoretical and numerical studies of science of friction,
nanotribology, and surface physics (Theme: Supelurbricity,
adhesion, peeling, and energy dissipation. Energy-saving
molecular machine. Multiscale physics, Nanomechanical probe
measurements such as AFM and MEMS.)

Experimental studies on quantum optics: control of quantum
states of light, quantum information science and optical
measurements with entangled photons.
Developments of quantum technologies using laser-cooled
ultracold atoms. Precision measurements using atom
interferometry, Quantum computing and simulations.

Experimental study on electric and magnetic properties in solids;
crystal growth of new superconductive and/or magnetic
compounds, and the study on them via electronic structures
using electron spectroscopy and soft x-rays spectroscopy.

Studies of spectra and collision processes of highly charged ions
relevant to astrophysical and fusion plasmas. Relativistic and
quantum electrodynamics effects on highly charged heavy ions.
Surface modification induced by highly charged ion irradiation.
Measurements of transition data for heavy elements with laser
induced breakdown spectrosocpy.
Experimental studies on novel quantum phenomena under
extreme conditions such as high pressure, high magnetic field
and low temperature.
Quantum and applied optics: Control and application of phase,
amplitude, and polarization.
3D object measurement, particle manipulation, quantum
information processing.

Theoretical atomic, molecular, and optical physics.
Atomic and molecular dynamics in intense laser fields.
Ultrafast atomic and molecular imaging with attosecond time
resolution.

Frontier of experimental physics at ultrahigh magnetic fields,
and uncovering novel quantum phase transitions.

Precise molecular spectroscopy with optical frequency combs,
development of sensitive spectrometer in the mid-infrared
region, cold molecules

Theoretical study on few- and many-body quantum systems on
cold atoms, nuclear, and hadron systems. Theoretical Study on
quantum control and quantum dynamics.

Continous production of a Bose-Einstein Condensate,  Quantum
metrology and sensing technologies

Experimental studies on novel properties of quantum matter
using a scanning SQUID-on-tip microscope: real-space
measurements of fluctuations, thermomagnetic phenomena, and
friction/energy dissipation of a flux quantum (vortex) in low-
dimensional electron systems.

Experimental studies on the properties of quantum fluids
confined in nano-scale space. Experimental sutdies on
nanotribology using adsorption system.

Experimental studies on quantum control of light and atoms by
means of strong atom-photon interaction, development of
quantum light sources including single-photon sources.

Development of a fiber optical quantum interface using trapped
single atoms and nanofiber based photonic crystal cavity. The
research fields are quantum optics, laser cooling, nanophotonics
and quantum non-linear optics.
Solid state physics: Development of new  super-conductors in
intermetallic compounds. Super-conductivity, Borides, Carbides,
Low temperature physical properties.
Atom Optics, Laser cooling of neutral atoms, Manipulation of
motionals states of neutral particles, Quantum Electronics,
Optics
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Fields of Research

Physical organic chemistry. Materials chemistry.
Supramolecular chemistry. Coordination chemistry. Spin
science: Synthesis of new functional materials and
measurements of their physical properties.

Organosilicon chemistry and fullerene chemistry: Synthesis and
properties of  organosilicon compounds. Structural and electronic
properties of endohedral metallofullerenes. Chemical
derivatization of fullerenes and synthesis of fullerene-based
functional materials.
Exercise physiology / bioengineering: A study in a skeletal
muscle tissue about a biological response  and  plasticity for
ambient stimulation (stress) .

Drug-discovery systems engineering; Creation of: 1. middle-
biomolecular targeted covalent inhibitors (bioTCIs) , 2.
biocompatible optical materials for measuring cellular tension.
Keywords: Organic chemistry, molecular biology, DNA aptamers,
evolutionary molecular engineering, mechanobiology, covalent
drugs (targeted covalent inhibitors; TCI), chemical biology,
affinity/reactivity-based co-selection of aptameric
deoxyribonucleic acid (ARCaDia) system.

Fundamental chemistry of "bioluminescence," materials science
in "soft-crystal chemiluminescence systems," and chemical
reaction theory in the crystalline state based on photochemistry,
physical organic chemistry, and molecular crystal chemistry.

Bioorganic chemistry: biomimetic chemistry, organic
electron transfer chemistry, innovation of advanced
materials, medicinal chemistry, biomedical science.
Electronic structures of nanocarbons, amino acids, and clusters;
electron spectroscopy, Raman spectroscopy, quantum chemistry

Bio-related Chemistry / Bioorganic Chemistry: Organic Synthetic
Chemistry, Synthesis of Novel Luminescent Materials, Synthesis
and Evaluation of Bioactive Substances, Medicinal Chemistry

Cell Physiology: Molecular mechanism of intracellular signal
transduction. Bioimaging:Development and biological
applications of novel fluorescence imaging method.

Bio-related chemistry, Photochemistry, Electron transfer
chemistry, Nucleic acid chemistry, Electron transfer in DNA,
DNA damage, Artificial nucleic acid, Liquid crystalline DNA,
Phasing biology
Biophysics, Microbiology, Optical microscopy, Cell motility: How
and why do bacteria move.

Development of photofunctional molecular materials with novel
emission and absorption characteristics using molecular designs
based on intrinsic photophysical theory, organic synthesis, and
advanced photophysical measurements.

Sports Science, Exercise and Health Sciences, Exercise
Physiology and Biochemistry, Systems Biology of Exercise

Neurobiology: Molecular mechanism for memory and lerning,
and the generation of  novel methods to control synaptic
plasticity and brain function.
Catalyst development contributing to carbon neutrality, catalyst
analysis using muons, positrons, and synchrotron radiation, fuel
cells, photocatalysis
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