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Faculty Members

Area Research Theme Name
- Computational intelligence Takumi Ichimura
» Multimedia information systems Takeshi Uno
- Database engineering Masayuki Okabe
- System engineering of information environmental systems Hitoshi Ogawa
+Processing of environmental information Hisako Orimotov
I «Information security Nobusuke Sasaki
Systems
- Applied information systems Tetsuya Shigeyasuk
- Adaptive systems Yegui Xiao v
+ Information networks Chunxiang Chen

- Distributed processing systems

- Adaptive fuzzy control systems

Masaaki Noro

Hugang Han%

Information and
Social Sciences

Y Supervisor of PhD students in Doctoral Program of Biological System Science of PUH.

- Dynamical systems
- Statistical modeling
«Intelligent production systems

- Systems optimization

Shinji Shigemaru
Tetsuji Tondak
Daisuke Hirotani

Takeshi Matsui

+Management accounting

- Marketing

+ Accounting literacy

+ Applied business history

« Financial accounting study
- Strategic management
*Finance

- Applied economics

Hiroshi Adachi
Kouji Awashima
Keita Kano

Fu Cho

Toru Hashigami
Yousin Park
Keiko Murakami

Chisako Yamane
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Computational Intelligence

Research topics

Deep Learning has the hierarchical network architecture to represent the complicated
features of input patterns. The adaptive learning method that can discover the optimal network
structure in Deep Learning realizes to construct the network structure with the number of
hidden neurons and layers during learning phase. Moreover, the real world applications related
to soft computing techniques such as neural networks, evolutionary computation, and swarm
intelligence have been developed.
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Multimedia Information Systems

Research topics

We research the visualization of information which uses multimedia, the development of
Web applications, and operational experience using it for problem-solving.

For example, we developed “Programing Environment on Web for C Language Study
Support”. Source description, compiling, and execution of C Language are possible on the
Web regardless of the location, and also it enables you to record detailed study history data
on a server. This data is utilized in the development of the system which provides feedback to
students for a learning context in real time.

In addition, we also perform various new study on supporting systems using the Web and
real-time sharing.
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Database Engineering

Research topics

We are conducting research on how to acquire knowledge from data and how to utilize it. We
are developing methods for learning and discovering latent classification rules and prediction
formulas for a variety of data, including text, images, and sensor signals. We are also working
on the construction of information retrieval and recommendation systems that utilize the
acquired knowledge.

Our main research topics are: |. Semi-supervised machine learning algorithms, II.
Visualization of decision grounds in machine learning, Ill. Interactive information retrieval.
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System Engineering of Information Environmental Systems

Research topics

Information environmental systems assisting human life and business should be harmonized
with the surroundings including human and nature. It is necessary to depend on a multipronged
approach to achieve this purpose. In this study, through designing and developing real
information systems, their consistency, integrity, adaptability and influence on the environment
are verified. The development method of new teaching materials for information education is
also investigated.
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1) M. Okabe and S. Yamada, “Clustering Using Boosted Constrained k-Means Algorithm”,
Frontiers in Robotics and Al, Vol.5, 18 pages, (2018).

2) M. Okabe and S. Yamada, “Active Sampling for Constrained Clustering”, Journal of
Advanced Computational Intelligence and Intelligent Informatics, Vol.18, No.2, pp.232-
238, (2014).
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System for Electromagnetic Environment Based on the Relative Data Comparison with
Others, Proceedings of Life Engineering Symposium 2016 (LE 2016), pp. 36-39,
(2016)
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Processing of Environmental Information

Research topics

The actual sound environment systems inevitably contain arbitrary noise distribution in the
observation data. As a result, the evaluation and the analysis become difficult when judged in
the field of environmental impact assessment.

So that, state estimation method based on Bayes’ theorem is proposed.

| #xm=

BETIE. —BROICENT -7 IEBSREOE KM N RO E
HISEAT RO RIBFEAAV DR FICEVWTHRAT -5 Z2AWS
B DA REE LD 20N FEREET OIS BAEMS
[CEDRBBEMETIBILIIND. 2D HEFEZRMOBRESNIE
NUECRD,

FRARTR EBREHEDOODARMENER . FF (REH). Y
EzfALRBERM LOLOOEFERBEEZREL VD, ZDOBE AN
I AEEORBERREZHAT I LT HNRESOBREEERE
TEBLTWVWD AR FAEEEZRM/NIA—STIMORSIZET. %
BERBESOERERO M E TR S REEEEZDHRET S,

BERtF*a)7Ta

Information Security

Research topics

The development of the information society has highlighted the importance of ensuring
“information security”. We study mainly about Information Security technology and Information
Security Management System. The main topics of our research are as follows:

1) The study of Information Security technology.

2) The development of education tools for learning Information Security technology and

Information Security Management.
3) The study of game Al System.
4) The study of education tools using the gaming simulation.
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Fig.1 Observed wave of the air -
conducted speech signal under noise.

Fig.2 Estimated wave of speech signal.
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2) H. Orimoto, A.lkuta, K.Hasegawa, “Speech Signal Detection Based on Bayesian
Estimation by Observing Air-Conducted Speech under Existence of Surrounding Noise
with the Aid of Bone-Conducted Speech”, Intelligent Information Management, Vol.13,
No.4 (2021)
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1) Nobusuke Sasaki, A Business Game as an Educational Tool for Learning about
Information Security Management, Proceedings of the 46th International Simulation
and Gaming Association Conference (ISAGA 2015), Kyoto, pp.6-P-100 - 6-P-113,
(2015).

2) EAREN . KIFEICH T 2555 — )L O, B RNEF S5/ GE. Vol.57,
No.11.pp.2436-2444. (2016).
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Applied Information Systems

Research topics

Recently, many kinds of portable computer devices with modules for broadband wireless
access have been developed with the advancement of information and communications
technologies. In parallel with the development, those devices have also established a wide
variety of broad wireless networks.

In this study, fundamental and applied topics of the broadband wireless technology are
considered. For example, as fundamental and applied topics, media access control protocols
aiming for half duplex wireless communication network, and disaster information service
systems employing broadband wireless network are considered, respectively.
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Adaptive Systems

Research topics

1) Active noise control (ANC) systems and applications in rotational machines, eco cars etc.:
Implementation cost reduction and robust system development have been our focus in
recent years.

2) Adaptive linear and nonlinear noise cancellers for speech signal enhancement: Adaptive
algorithms and systems that are capable of recovering the high-frequency components
based on both air- and bone-conducted speech measurements are our targets of research.

3) Linear and nonlinear adaptive systems including advanced neural network based schemes
for time-series analysis and prediction: Recently, we are focused on the development of new
solar radiation / insolation prediction models.
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1) A. Kanazawa and T. Shigeyasu, Neighbour caching content retrieval in named data
networking: an enhanced utilisation method, International Journal of Grid and Utility
Computing (IJGUC), Vol. 16, No. 2, 2025.

2) K. ER BESHNICEE) Vo %E8 Y 2NDNIZHST2 IV TV YR/ (R
PEARBRLEZRHEXEE. Vol.63. No2. pp.457 - 464, 2024.

3) H. Hashimoto and T. Shigeyasu, A new full-duplex wireless MAC protocol for inducing
parallel transmissions between neighbors, International Journal of Grid and Utility
Computing (IJGUC), Vol.15, No. 5, 2024.
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1) W. Wu, Y. Xiao, et al., “An efficient filter bank structure for adaptive notch filtering and
applications,” IEEE Trans Audio, Speech & Lang. Process., vol.29, no.12, pp.3226-
3241, Dec 2021.

2) Y. Ma, Y. Xiao, et al., “A robust feedback active noise control system with online
secondary-path modeling,” IEEE Signal Process. Letts, vol.29, pp.1042-1046, Apr 2022.

3) Z. Wang, Y. Xiao, et al., “A new hybrid active noise control system with input-power-

controlled online secondary-path modeling,” IEEE Trans Audio, Speech & Lang.
Process., vol.32, no.6, pp.3157-3170, Jun 2024.
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Information Networks

Research topics

As the Internet continues to grow as the infrastructure of communication systems,
integrating sound, image, and movies; traffic control, which includes the error control, quality
of service (QoS) and other factors are more important than ever due to the adoption of packet
switching in the Internet. The main topics of our research are as follows (Fig. 1):

- Network management and operation
+New architecture and traffic engineering on the Internet of things (loT)
- Error control, congestion control, and quality of service (QoS), etc.
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Distributed Processing Systems

Research topics

Distributed systems, such as cloud computing environments, are made up of a combination
of various technical components. The extensive knowledge required for system development
and operation leads to rising system implementation costs.

Currently, we are conducting research into how to develop distributed systems with no-code
programming.
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Fig.1 Management of multimedia traffic.
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Adaptive Fuzzy Control Systems

Research topics

There are two kinds of adaptive fuzzy control systems: one is using the fuzzy approximators
to deal with unavailable functions in the system to be controlled and all the parameters
involved in the control system are tuned by some adaptive laws; another is using the so-called
T-S/polynomial fuzzy model representing the system to be controlled and the error between
each local T-S/polynomial fuzzy model and the local system is treated by either the fuzzy
approximator or observer with adaptive laws to tune related parameters. Our research interests
include both the aforementioned adaptive control systems, particularly the latter since very few
existing results on the approach are reported.

At the same time, we pay great attention to applications of the adaptive control systems
proposed by us in order to verify their effectiveness and promote their applicableness.
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Dynamical Systems

Research topics

In general, it is difficult to describe a real system by the precise mathematical model and
the model usually has uncertainties due to modeling errors, measurement errors, linearization
approximations, and so on. Such uncertainties may cause instability of the system. Therefore,
it is important to design some stabilizing controllers for the system with uncertainties. In our
study, we develop some robust controllers for various types of uncertain dynamical systems.
Our research interests include large scale systems, robust control, adaptive control, and their
applications.
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Statistical Modeling

Research topics

1) Longitudinal data analysis
2) Spatial data analysis
3) Exposure data analysis
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Intelligent Production Systems

Research topics

Recently, production systems become more bigger and more comlex. My research focuses
such a producrion system. Especially, JIT (Just In Time) production system, supply chain
management, and cell manufacturing systems. In addition, | am also interested in production
management and control. Especially, dynamic worker assignment method for cross-trained
worker such as self-balancing production line (Bucket Brigades). In above-mentioned research,
it can be applied for many industries.
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Systems Optimization

Research topics

Mathematical models that incorporate numerical ambiguity and probabilistic uncertainty
are constructed under uncertain environments. Optimal solutions are derived through
system optimization of these models, and their effectiveness is validated through computer
simulations.
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Managerial Accounting

Research topics

Management accounting practices of small- and medium-sized enterprises

| theoretically examine the mechanisms that support management accounting practices in
SMEs using case studies. Since the beginning of the 21st century, there has been increased
attention to the study of SME management accounting, but the management accounting
practiced there has not been distinguished qualitatively from that of large firms (Heinicke,
2018: 485). Considering this, | examine the “why” and “how” management accounting
practices in SMEs mainly with semi-structured interview.
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Marketing

Research topics

This study pays attention to Sales Force Management in Japanese enterprises. Sales
sections exist as a key section in most Japanese enterprises. But there are still not a lot of
studies in Japan about this topic. In this study, | want to add a scientific insight to the essence
of Sales Force Management., and present one solution to its various problems. Also, | am
actively working on the regional brands in Hiroshima and the study on vitality of the shopping
streets in recent years.
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Research on Accounting Literacy

Research topics

The current research theme is the transformation of accounting practices and the evolving
role of professional accountants brought about by digitalization. In recent years, digital
technologies such as Artificial Intelligence (Al) have rapidly changed the business environment,
and their impact has extended to small and medium-sized enterprises (SMEs) as well (e.g.,
Savi¢ and Pavlovi¢, 2023). However, it remains unclear how SME managers are actually
utilizing digital technologies to improve business operations effectively and efficiently or to
enhance performance. SMEs play a vital role in many national economies, contributing to
job creation, innovation, and revitalization of regional economies. Nonetheless, they face
challenges such as difficulties in securing funding, limited access to managerial resources, and
intensifying competition. Within this context, the research focuses on identifying the factors
driving the adoption of digital accounting technologies and examining their impact on business
performance.
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Applied Business History

Research topics

Applied business history is a relatively new academic field that draws on the methods of
business history to examine the historical dynamism of industrial and corporate development,
with the aim of exploring solutions to contemporary challenges faced by specific industries,
firms, or regional economies. In recent years, my research has focused on (1) the postwar
development of the apparel industry in Bingo, (2) the development of Japanese Radio Control
model aircraft industry, and (3) the dynamism of regional industrial clusters.
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Financial Accounting Study

Research topics

This study focus on “Social welfare corporation and accounting”. Regarding “Social welfare
corporation and accounting” iss accounting for system and accounting of social welfare
together with regarding of startup of it, regulation of the assets, the use of money. And | will
mention recent regulation. For the accounting, | will mention financial statements which
prepares, especially funds, governmental subsidy in net assets, Cash Flow Statement. As a
premise for understanding the accounting system participants are better to understand that
Japanese accounting is dynamically changing subejct to International Financial Reporting
Standards (IFRS) due to the agreement between Accounting Standards Board of Japan (ASBJ)
.and International Accounting Standards Board (IASB)..In additions to that joining the students
are better to study mainly 1) Study on the situation about the introduction of IFRS to Japan., 2)
Study on new concepts so on., 3)Study on the importance of the going cancern isuues under
some situatins where companies become non solvent., 4) Study on some adovanced analysies
of finacial data.
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Strategic Management

Research topics

My research has two themes. One is to examine whether horizontal division or vertical
integration is more effective in business ecosystems. The second is to clarify inter-
organizational relationships in the turnaround management of a Japanese electronics
manufacturer from a group perspective.

Through social network analysis, we visualized Panasonic and Sony’s group structure before
and after their massive losses in 2011 and examined the dynamic changes in their turnaround
strategies. The findings provide a new perspective for turnaround research and suggest
the possibility of turnaround by reorganizing inter-organizational relationships in Japanese
electronics manufacturers.
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Figure 5: The transaction network of Panasonic group in 2005
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Research topics

1) Financial Education and Household Financial Behavior

2) Life Insurance Education and behavior of Insurance Subscribers
3) Behavior of Defined Contribution Pension Plan’s Participants
4) Governance of Corporate Defined Contribution Pension Plan

5) Japanese Corporate Pension Plans
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Research topics

1) Birthweight and Intergenerational Disparities

2) Motivation for Childbearing and Low Birth Rate

3) Financial Behavior under Empathy and Social Influence
4) Childhood Financial Experiences and Financial Literacy
5) Financial Attitudes and Household Financial Behavior
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