


ur research interest is in novel pattern recognition and 
machine vision techniques as well as industrial and medical 

applications. We develop new technology and methods for pattern 
recognition and analysis in applied domains that include computer 
vision, image processing and machine learning (including deep 
learning). We are currently engaged in the following research:
1) Development of a machine vision system for visual inspection 
of infrastructures, such as concrete structures and road surfaces. 
Our proposed methods would be used to detect and measure 
defects on surfaces using image processing and pattern recognition 
techniques. They would contribute to greater efficiency in 
high-precision measurements in visual inspection. Our techniques 
can be applied to various methods of visual inspection.
2) Generally, the construction of deep learning models requires a 
large amount of training data. The high cost of data collection and 
precise labeling are key issues for practical applications. To 
address these issues, we are also developing methods to build 
systems using small data and ambiguous information, using 
human-computer interactive processing based on image 
processing and pattern recognition techniques.

Example of “interactive image processing”: training of crack detection 
model, and result of crack detection using trained model. 
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uman joints have great mobility and stability and are capable 
of various activities. Osteoarthritis is a frequent cause of 

pain and functional disability. Patients with osteoarthritis often 
choose to undergo total joint arthroplasty to relieve pain, improve 
functions, and become active again. In the field of orthopaedics, in 
vivo joint kinematics are measured to quantify the 
six-degree-of-freedom motion of joints of pre- and post- total joint 
arthroplasty. We are developing a kinematic analysis technique 
that applies the model-image registration methods using medical 
images such as X-ray images and CT images. This kinematic 
analysis technique measures joint kinematics by using image 
matching on digitally reconstructed radiographs created using 
CT images or artificial joint models to objects in X-ray images. 
We measure joint movements of the shoulder, hip, and knee joint 
kinematics during daily life and sports, and provide feedback to 
evaluate and improve orthopaedic surgery. This research may 
support the introduction of a clinical joint kinematics examination 
in the near future.

In vivo joint kinematics is measured with model-image registration 
methods that use medical images
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e are advocating for, and working to research and develop, 
an innovative cybersecurity system called the Botnet 

Defense System (BDS).  The Mirai botnet, which emerged in 
2016, exploited vulnerable IoT devices and has attacked Amazon, 
Twitter (currently known as X), and others, causing them to shut 
down their services. Since then, Mirai and its derivative botnets 
have continued to cause damages worldwide. Based on the 
concept of "fighting fire with fire," BDS uses botnet technology 
for defensive purposes. Specifically, BDS builds a white-hat 
botnet and then commands and controls the botnet to eliminate 
malicious botnets. In addition, BDS incorporates mechanisms 
inspired by the biological immune system to autonomously 
eliminate newly emerging malicious botnets. Our goal is to break 
the cycle of attack and defense and put an end to this perpetual 
battle.

Prototype of Botnet Defense System (BDS)

https://ds0n.cc.yamaguchi-u.ac.jp/~shingo/
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odern society is becoming increasingly complex, and 
teamwork has become a crucial element for societal 

development. Therefore, factors that enable effective teamwork 
have become a hot topic for many previous studies. The current 
research aims to elucidate the factors that enable efficient 
teamwork, especially in the context of online crowdsourcing 
communities. Specifically, the researcher utilizes data on 
large-scale group behaviors to quantitatively analyze the personal 
characteristics of team members (e.g., age, gender, political 
affiliation) and the social networks among team members, and 
investigate their correlation with the outcomes of group behaviors. 
The potential findings, which are based on real-world data related 
to production and management activities, have the potential to 
make significant contributions to various fields. In particular, they 
can provide valuable insights for the industrial sector, especially in 
areas such as organizational management and team building. By 
understanding the dynamics of effective teamwork, industries can 
optimize their operations and achieve greater success.

Probability of collaboration between users in online communities. 
Red indicates a high probability of collaboration.
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