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Graduate School of Engineering and Management

Department of Engineering and Management

We foster human resources who contribute to 
the development of society.
By learning advanced engineering and business 
administration, they will acquire the technology 
and management ability to protect the 
environment. 

Message from the Dean

Dean of Graduate School Hideaki Matsue (Professor)

With the 5G service started this year and the high-speed Internet connection 
environment being further improved, talking to a speaker equipped with artificial 
intelligence (AI) will instantly provide services tailored to individual tastes. Digital 
Transformation is making rapid progress that can realize things that were 
unimaginable. Among them, at the Graduate School of our university, while focusing 
on basic academic ability, we conduct not only engineering research that enables new 
manufacturing and service creation centered on AI and IoT but also 
management-related research activities such as business administration in parallel. 
You are the ones who will open up the future. Let's build the foundation in graduate 
school. The faculty members of the University will do their best to support it.

Master’s
Course

Doctor’s
Course

“Synergy Education” of Technology and Management.
We have established two courses in order to strengthen integrated education in engineering and business 
administration and to provide integrated education common to a wide range of disciplines ranging from engineering 
to business administration. Understand and learn how to develop advanced technologies and management for 
effective and advanced management of all organizational activities to various social systems and companies.

Engineering Course Management Course
Aiming at the development of cutting-edge science and tech-
nology, we select research themes from core technologies nec-
essary to protect the environment and build a safe, secure and 
convenient society, and promote research and development.

We will focus on engineering related to electronics,machinery, 
processing, information and communication, etc., which are 
the main industries in the Suwa area, and will be referred to as 
"technology (engineering) domain". The purpose in this field is 
to acquire the ability to autonomously carry out research and 
development corresponding to a knowledge-based society, 
and to develop new technology paradigms. We train engineers 
and technology managers who can be active internationally 
and contribute to society. In principle, those who complete this 
field will receive a Doctor of Engineering.

We call the "social system area"as a contact point between our 
living society and engineering and business administration. 
Specifically, here, you learn (1) Technologies and Management 
for protecting the environment and realizing a low-carbon soci-
ety(2) Realization of a regional communication net- work that 
supports the safety and security of local communities, and(3) 
Systematize and study social safety, etc. that deal with fire and 
crime from the viewpoint of technology. In principle, those who 
complete this field will receive a Doctor of Philosophy.

We will train management experts with ideas and skills to effec-
tively and highly perform organizational activities such as gov-
ernment, organizations, and educational institutions as well as 
companies.

“Synergy Education” of Technology and Management.
We foster researchers and engineers who can respond autonomously to constant technological innovation.

Technology (Engineering) Area Social System Area

Sumiaki Ichikawa (Professor)

Masao Okuhara (Professor)

Kikunori Shinohara (Professor)

Shunji Shimizu (Professor)

Fusao Nuno (Professor)

Yukihiro Hirata (Professor)

Hiroo Hirose (Professor)

Hideaki Matsue (Professor)

Hideyuki Mizuno (Professor)

Tadashi Miyosawa (Professor)

Intelligent Robotics,
Mechatronics

Big Data, Data Science, 
IoT (Internet of Things), 
Statistical Quality Control

We are researching to make machines 
easier to use by utilizing robot technology 
while working on practical system devel-
opment.

Nari Tanabe (Associate Professor)
Digital Signal Processing, Noise Suppression 
and Necessary Information Extraction, 
Big Data Analysis, Visualization

We are researching new proposal of adaptive signal processing that analyzes all 
information such as image, sound and communication in real time, removes un-
necessary information (noise) and extracts, analyzes and visualizes only neces-
sary information. We are also engaged in the implementation of total systems 
from design to development of embedded control circuits, including sound acous-
tic analysis and video image analysis of inspection for and medical treatment.

Tasuku Hoshino (Professor)
Control Engineering, 
Robotics Engineering,
Vibration Engineering

A mechanical system with less drive freedom than motion freedom 
is called an underdrive system. We are working on research of its 
motion control based on model information of this system. In addi-
tion to nonlinear feedback control such as approximate lineariza-
tion control, experiments are also being conducted on the devel-
opment of next-generation mobility that applies those controls.

Zhong Lei  (Professor)
Aircraft Design, Fluid Mechanics

Research topics include the solar-powered UAV, electric airplane, the 
next generation supersonic transport, and nano fluid technology.  Air-
craft design is conducted by using both conceptual approach and op-
timization methodology. Aircraft performance is analyzed by computa-
tional fluid dynamics and wind tunnel experiment. Technology of the 
nano-sized bubble is also developed and applied in various fields.

Yasuyuki Watanabe (Professor)
Organic Photovoltaics, 
Organic Light Emitting Diodes, 
Organic Thin Film Transistor

We research on both flexible organic light emitting diodes and flexible 
organic thin film transistor for flexible optoelectronic sensors. Especial-
ly, we focus on the fabrication of flexible see-through organic photo-
voltaics that enable both solar power generation and crop cultivation. 
Furthermore, we are also fabricating next-generation artificial photo-
synthesis devices that produce hydrogen from solar energy.

Tomohiko Imamura (Associate Professor)
Combustion Engineering, 
Safety Engineering

We are conducting research aimed at the development of energy-saving and en-
vironment-friendly machinery and the development of infrastructure for its spread 
from the aspect of combustion engineering and safety engineering. For example, 
we are studying the experimental evaluation of the flammability of such as more 
environmentally friendly refrigerants and combustible gases expected as new en-
ergy as our main theme. The results obtained are used as fundamental data for 
deregulation, contributing to the spread of new energy technologies.

Yohei Otani (Associate Professor)
Ferroelectric, Thin Film

We aim to make cutting-edge high-tech electronic materials 
easily. We are researching to make next-generation electronic 
devices easily by carefully examining materials and phenome-
na from physical and chemical viewpoints. Also, kindness to 
the environment is an important point of research.

Hiroshi Kuniyuki (Professor)
Automobile Passive Safety and Active Safety, 
Traffic Accident Analysis,
Dynamics of Machinery

Cars such as electric cars and self-driving cars are undergoing a new evolu-
tionary phase. In order to realize a safe and secure automobile society, we in-
vestigate and analyze traffic accident risk factors from various viewpoints of 
people, roads and cars. Based on the results, we are conducting research on 
occupant injury reduction, driving support, and accident prevention technolo-
gy, including elucidation of traffic accident factors specific to the area.

Takamitsu Kurusu (Associate Professor)
Cell Technology, 
Agricultural Technology, 
Reactive Oxygen Species (ROS)

In general, ROS are significantly accumulated under environmen-
tal stress conditions, which cause oxidative damage and eventual-
ly resulting in the reduction of crop yield. My research goal is to 
establish novel strategies to improve stress tolerances of crops un-
der a variety of unfavorable environmental conditions by using 
cell technology, agricultural technology, and bioinformatics.

Jyo Shimura (Associate Professor)
Adhesive Bonding, 
Structural Adhesion, 
Numerical Simulation
In recent years, the introduction of adhesive bonding technology to automobile manu-
facturing has been remarkable, and it contributes to the bonding of dissimilar materials 
with the diversification of its body structure materials. In order to use such mechanical 
structures safely and comfortably, it is necessary to improve the adhesive strength and 
to ensure its reliability. With the aim of realizing these, we are studying adhesive bond-
ing technology from various viewpoints, evaluating adhesion characteristics by various 
strength tests, and clarifying mechanical characteristics using numerical simulation.

Yoichi Iida (Professor)
Multi-Criteria Decision-Making Method, 
Policy Evaluation, Administrative 
Evaluation Method

In operations research, we study on the decision-making 
methods and its support systems to make the society more 
efficient and effective. The character of our research is using 
human experience and intuition like the AHP/ANP. We apply 
them to policy evaluation and administrative evaluation.

Han Xiaohong (Professor)
Global Management Strategy, 
Competitive Strategy

In an increasingly globalized modern world, the number of companies which are 
considering acquisition and expansion in not only domestic but also global mar-
kets is increasing yearly. The development and expansion of operations in coun-
tries with differing business practices and languages make global markets more 
complicated due to the differences in business environments from that of one’s 
own country. I am researching ways to establish management strategies for enter-
prises and to secure competitive advantage in the complicated global market.

Tsuguo Gomi (Professor)
Business Strategy,
Regional Industry Theory

It is a time when industrial revitalization of the region is urgently required. For individ-
ual small and medium-sized enterprises (SMEs) in the region, how to develop a busi-
ness strategy that takes advantage of their characteristics is a major issue. On the 
other hand, the regionalization of industries where local technologies and industries 
are embedded in the community is becoming more important from the viewpoint of 
the continuous development of the regional economy and society. We are conduct-
ing research on the development of regional industries centered on SMEs.

Takashi Matsuoka (Professor)
Information Theory, 
Entropy Theory

In information theory, which is regarded as one of the basic theories of modern infor-
mation science, we conduct basic research related to the amount of information that 
gives quantitative measures of information and entropies to evaluate the complexity 
of various systems. Especially, in the quantum information processing technology us-
ing microscopic objects such as light and electron, we are analysing some types of 
quantum mutual entropies which give theoretical optimal criteria of such technology.

We are researching technologies for managing and process-
ing a large amount of diverse information and data spreading 
on the Internet under various conditions. It creates highly effi-
cient and convenient information systems by coordination be-
tween devices and nodes on the Internet.

Educational information systems such as Problem-based learn-
ing (PBL) and e-portfolios, which are being tackled by various 
educational institutions, are being used. We are studying how 
to efficiently use these information systems, and analyze and 
predict educational effects from usage histories.

Holography is a 3D display technology, where provides us natural 
and perfect 3D images. 3D image displaying techniques based on 
the holography are begin researched in order to realizing the ultimate 
imaging system for displaying 3D images floating in the air. Parallel 
computing techniques for real-time generation, transmission, and dis-
play of 3D images are also being researched and developed.

To know if the goods or services you provide get customer sat-
isfaction, it is a good way to get the useful information from 
performing statistical processing on the data obtained by mea-
suring the quality. Because large-scale data analysis is re-
quired, a computer is used. We are studying about how to get 
this data and how to analyze it.

We are examining brain activity in everyday situations such as 
playing, exercising, learning and so on. We try to predict quan-
titatively the pleasure that game machines bring, with consider-
ing the feature of the dopamine nervous system, and are study-
ing the reality of gambling disorders and the prevention.

In order to realize safe living by advanced medical care and nursing care, 
and living in a rich environment with convenient products, it is important 
to examine the characteristics of the living body including the mecha-
nism of the brain. These research results help not only in the develop-
ment of new medical diagnostic equipment but also design of 
easy-to-move space and the development of easy-to-use products.

In wireless communication, high communication efficiency can be achieved by appropriate-
ly selecting the transmission frequency and transmission timing. However, it is necessary 
to estimate surrounding environment and situation from huge past transmission history and 
select them appropriately. Therefore, we are planning to use high-level intelligent process-
ing such as artificial intelligence for estimation and selection to realize high communication 
capacity, and are studying control methods for such wireless communication systems.

Virtual reality is a technology that enables us to 
perform actions such as walking in a space repre-
sented by CG or manipulating objects, etc. We 
are studying various applications of VR, such as 
application to education.

In a time when the ability of employees is directly linked to business 
results, efficient learning directly linked to work using ICT has become 
one of the most important strategies of a company. Here, we will con-
sider measures to link learners' daily activities with AI and machine 
learning and to efficient learning activities. This method can also be 
applied to forecasting process anomalies in corporate activities.

We are promoting research on technology to further accelerate communica-
tion speed for realizing next-generation (5G) mobile phones and next-gen-
eration wireless LAN and technology to further extend communication dis-
tance in LPWA communication system to realize IoT services. And by com-
bining these, we are disseminating IoT service solutions targeting the med-
ical and nursing care fields and the agricultural fields to the region.

Recently, as advance mobile devices are popular, various information 
such as images, sounds and acceleration can be easily obtained. One of 
our research aim is to extract and identify the essence from such informa-
tion using the latest information processing technologies. Another is to 
develop easy-to-use systems that can support users with appropriate in-
terface using speech and images.

With the progress of digitization, a large variety of digital data are being generated in great-
er and greater quantities. There is no point in simply accumulating such a large amount 
of information, and it is required to use big data analysis and artificial intelligence to pres-
ent it in a way that is easy for users to understand. To do so, we need a system that ex-
tends the real world, fuses cyber and physical, and uses various media to create visual 
representations. In order to realize this, we will conduct research on the technical side of 
multimedia information processing and research on real solutions simultaneously.

An intelligent network, like IoT, is a system that uses artificial intel-
ligence (machine learning) to make data processing and service 
provision decisions on a network system where various things 
communicate. We are studying data identification and judgment 
techniques using the latest machine learning methods such as 
deep neural networks, and application methods to real services.

With the rapid development of computer networks and mobile 
networks, the importance of security technology is being 
called out. The safety of security technology is based on cryp-
tographic security, and all research on cryptographic security 
is the basis of security technology. We conduct research into 
a safe and secure society based on cryptographic technology.

Artificial Intelligence(AI), 
Autonomous Adaptive Control, 
Communications System

Virtual Reality Technology, 
Human Interface, 
Computer Graphics

Management Information Systems, 
e-Learning, Big Data

Higher Speed Communication, 
Longer Distance Communication, 
Application to IoT Services

Artificial Intelligence
Speech and Language Processing

AR・VR・MR・AI・IoT, 
Media Expression Technology, 
Technology Management

Tetsuyasu Yamada (Professor)
Artificial Intelligence, 
Deep Learning, Big Data

Makoto Sugita (Associate Professor)Cipher, Security, Network

Takeshi Tsuchiya 
(Associate Professor)

Distributed Autonomous Collaborative 
System, Internet Technology, 
Distributed Data Processing Technology

Takeshi Ozaki
(Junior Associate Professor)

Education Support System, 
e-Learning, Educational Engineering

Humans are able to achieve their goals and improve work efficiency by mak-
ing full use of machines. However, there is a need for proficiency with the ma-
chine, and depending on the difficulty, it may be abandoned. Therefore, I am 
researching a human-machine cooperating system that enables machines to 
understand human capabilities and states and realize motions accordingly.

Kojiro Hashimoto
(Junior Associate Professor)

Man-Machine Cooperation System, 
Image Recognition, Machine Learning

Kazuhiro Yamaguchi 
 (Junior Associate Professor)

Holography, 3D Displaying System, 
Optical Information Processing

At high strain rate, mechanical properties of materials and structures are measured 
by the experimental method (the one bar method) adopted as an international stan-
dard. Both exhibit different properties from the quasi-static ones. Furthermore, sys-
tematic research on the deterioration of the mechanical properties of metallic materi-
als in a loading mode that combines pulsating-tension fatigue and high-velocity ten-
sion has accumulated results that do not allow other research institutes to follow.

Masaaki Itabashi (Professor)
Impact Engineering, 
Environment Oriented Structural Design

We live surrounded by materials. Development and improvement 
of materials make our life comfortable and also help energy-sav-
ing and environmental protection. It is a laboratory that considers 
research and development of such earth-friendly materials. We 
are studying characteristics and energy storage of nanocarbon 
materials and the highest-quality magnetic materials in the world.

Shigenori Utsumi (Professor)
Nanocarbon Material, 
Magnetic Material, 
Material Science

I study on electric motors and generators with magnetic levita-
tion technology, which is applied also in Maglev. I design them 
by electromagnetic field analysis using a simulation software 
and then build prototype machines. The experimental tests are 
carried out and the magnetic levitation performance is estimat-
ed in detail.

Masahide Oshima (Professor)
Magnetic Levitation, 
Bearingless Motor, 
Motor Design and Control

In order to contribute to energy saving and resource saving, 
we study the high efficiency and miniaturization technology 
(limit design technology) of electric equipment by combining 
analysis of complex phenomena such as magnetic field, heat 
and vibration with optimization by mathematical programming.

Masashi Kitamura (Professor)
Permanent Magnet Motor, 
Design Optimization, 
Electromagnetic Field Analysis

New technologies such as the Internet of Things (IoT) are emerg-
ing to find new value in medical, healthcare and social problem 
solving, and to support people's comfortable lives. We are re-
searching the core technology of IoT, e.g. sensor and sensing 
system, and the electronics packaging engineering technology 
that are required for the measurements of human being activities.

Nobuaki Hashimoto (Professor)
Sensor Engineering, 
Electronics Packaging Engineering

Using a photosynthesis promotion sheet for agriculture, we measure the output charac-
teristics and transmitted light spectrum distribution of the transmissive solar cell and 
evaluate the environment of the back space. In addition, even in the event of a power 
outage caused by a disaster, we will build a system that can supply power using only 
renewable energy (including storage batteries) in the micro grid. We will fluctuate the 
demand in stages and try to match the changes in the supply as much as possible.

Youichi Hirata (Professor)
Output evaluation of solar energy 
Micro grid

From the perspective of human senses, perception, cognition, and emotions, we consider the ideal way of 
bodily sensation type information presentation methods such as VR and MR. We are especially conducting re-
search to clarify the process in which “The Sense of Embodiment” is generated in an immersive environment 
from the viewpoint of information engineering and human engineering. The process has received particular at-
tention recently. Specifically, we are developing a model to explain various conditions that are important for 
the occurrence of materialization from changes in human gaze behavior, behavior, physiological index, and so 
on. Based on those findings, we are developing a haptic device for immersive virtual environments.

Takehiko Yamaguchi 
(Associate Professor)

Mixed-Reality Presentation Technology, 
Data Science

Research Supervisors and Research Fields (2020)

Welfare Engineering, Human Science, 
Medical Engineering, Bioengineering

Fun feeling of play, Dependence Prevention, 
Brain science, Health Science, 
Prevention of Game Disorder

 




