


Foreword 

 On behalf of our faculty members, I would like to extent my 
most sincere welcome to the members from Kunsan National 
University. Due to COVID-19 situation this seminar will be held 
online. While recognizing the new possibilities of online 
seminars, I also feel the importance of face-to-face meeting and 
talking as before COVID-19 situation. 

As the ancient Romans once said, “Rome was not built in a day”. 

We have step by step developed a good relationship between Kunsan National 
University and Yamaguchi University. Since the academic exchange agreement was 
established between Kunsan National University and Yamaguchi University in 2010, 
mutual student and academic exchange both universities has been conducted since 2006. 
As the Dean of Faculty of Engineering of Yamaguchi University, this is a great honor and 
pleasure for me to meet you all participants today and attend the opening of this online 
joint seminar in the attendance from Kunsan National University. 

This joint seminar covers excellent and meaningful research topics between us. I believe 
that this seminar becomes a precious opportunity to comprehend existing problems and 
try to determine new directions and visions for diverse research field in engineering. Also 
I wish this seminar becomes informative, productive and entertaining both scientifically 
and culturally provision for new friendship between Kunsan National University and 
Yamaguchi University. I also hope that this exchange program will be handed over to the 
next generation researchers and students of both universities. 

Finally, I would like to also express my sincere thankfulness to the contributors of this 
joint seminar who made all this possible and I wish you all have fruitful time with this 
online seminar. 

Thank you very much. 

Hiromori Tsutsumi Ph.D. 
Dean 

Faculty of Engineering, Yamaguchi University 
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Review of Engineering Education under COVID-19

KIM Yong-Yee1 and JOO Junghoon2

1Dept. of Architecture and Building Eng., KSNU 
2Dept. of Materials Science and Eng., KSNU 

Daehak-ro 558, Gunsan-si, Jeollabuk-do, 54150 Republic of Korea 
1E-mail: yongyee.kim@kunsan.ac.kr, 2E-mail: jhjoo@kunsan.ac.kr 

This paper covers review and several questions of engineering education under 
COVID-19 during one and half year.1) Were university students self-directed 
learner or trained passive learner? Some said that it was so hard to learn with less 
autonomy. In general, time spent for study were not increased as expected. But 
collaborative learning and interaction with diverse others were greatly decreased 
(Fig. 1). 

Fig. 1 Interactions with diverse others 

2)Were KSNU students different from other university students? No, furthermore 
almost survey items are inferior to others, as shown in Fig. 2, especially during first 
semester in 2020, in which world-wide online education started because of COVID-
19. 
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Fig. 2 Student Engagement Comparison between KSNU and other universities 
After first semester in 2020, student satisfaction with online LMS(learning 

management system) was increased more than other universities, as shown in Fig. 
3.

Fig. 3. User satisfaction with LMS 
3)How was student engagement in KSNU? What were better than others? What 
are lessons and implications of online learning engagement under COVID-19? 
According to KNSSE, collaborative learning, interaction with diverse others, 
interaction with professors, quality of interaction with peers, professors and staffs, 
and supportive environments are comparatively superior to others. But self-
efficacy for academic attainment, vocational maturity, and etc. are 
comparatively inferior.

References 
1. S. Bae, “Presents and Assignments that COVID-19 gave universities,” Korea Educational 

Research Association,Special Session, 2020. 6. 
2. Education and Future Research Institue, “2020 KNSSE Report-KSNU,” Korea National Survey 

of Student Engagement, 2020.6.   
3. Education and Future Research Institue, “2020 KNSSE Report for Online Learning Engagement 

-KSNU,” Korea National Survey of Student Engagement, 2021.1  
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Online Science Learning in Yamaguchi University  

Takayuki Narumi  

Department of Applied Science, Yamaguchi University 
Tokiwadai, 2-16-1, Ube 755-8611, Japan 

E-mail: tnarumi@yamaguchi-u.ac.jp 

Digest 

This paper summarizes the online science learning in Yamaguchi University 
(YU), mainly focusing on the case of the Faculty of Engineering. 

On April 7, 2020, a state of emergency was declared in some urban areas in Japan. 
On April 16, 2020, the declared area was expanded to include Yamaguchi Prefecture 
and the rest of Japan. YU has implemented fully online classes for the first semester 
of the 2020 academic year. Until the 2019 academic year, online education was 
offered only in a few subjects, and most students and faculty members had no 
experience with online courses. The problems in implementing online classes were 
the teaching skills of the faculty members and equipment such as servers. In 
response to these problems, a class-support task force was formed, headed by the 
Vice President of YU. The member actively shared information across faculties and 
departments on various issues (e.g., copyright issues for online materials, excessive 
reports, lack of relationship-building among students, etc.). Since the Center for 
Information Infrastructure (CII) staff also participated, we were able to have in-
depth discussions on the performance requirements of the servers. 

According to the Ministry of Education, Culture, Sports, Science and Technology 
(MEXT), there are two examples of online classes: (1) interactive classes using 
video conferencing tools such as Zoom, and (2) remote classes using on-demand 
video distribution. Based on these circumstances, the Faculty of Engineering held 
several study sessions on each class format to share the know-how of online classes 
among faculty members. The author was also a presenter at the study sessions and 
introduced various methods of creating on-demand videos for faculty members to 
choose from. 

As for the server and other facilities, the CII was responsible for improving the 

6



delivery performance of the existing Moodle, building a new video delivery server, 
and expanding the storage capacity. On the other hand, to reduce the number of 
simultaneous connections to the server, we also took measures such as staggering 
the connections to the server when multiple classes were overlapping. As a result 
of these efforts, the servers provided a stable online learning environment except 
for short-time failures. 

The nationwide spread of online education has brought about irreversible 
changes in university education, and it will be necessary to update university 
education in response to these changes. The greatest advantage of online classes is 
the ability to learn without being restricted by time and place. This indicates the 
possibility of providing university education to, for example, working people who 
want to study at a university again. Such a movement is expected to spread 
nationwide, and it is necessary to explore the university's own initiatives in this 
context.  

In the presentation, we would like to discuss the merits and demerits of online 
education and the prospects of online education by sharing case studies, mainly 
from YU. 
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Characterization on Cell Performance for Electrode and 
Operation Parameters in Anion Exchange Membrane-unitized 

Regenerative Fuel Cells 

Joongpyo Shim1 and Md. Masud Rana1

1Department of Chemical Engineering, Kunsan National University 
Gunsan, Jeonbuk, 54150, Korea 
1E-mail: jpshim@kunsan.ac.kr 

Digest 
In recent years, energy storage and conversion by electrochemical cells such as 

rechargeable and flow batteries, fuel cells and supercapacitors have been hot issues 
for saving energy. A regenerative fuel cell (RFC), one of fuel cell type, is a 
promising energy conversion system from hydrogen and oxygen to electricity, and 
vice versa. The RFC system has two unit of a water electrolyzer and a fuel cell. FC 
is unit for producing electricity using hydrogen and oxygen, and reversely, WE is 
unit for producing hydrogen and oxygen using electricity. This RFC system has 
distinctive advantages over rechargeable batteries with its long-term energy storage 
and high specific energy [1]. However, applications of the RFC system have been 
limited because of the high cost and complexity of the system. To resolve the 
problems, unitized regenerative fuel cells (URFC) has been developed in an 
integrated single unit that integrates a fuel cell and a water electrolyzer.  

Proton exchange membrane based URFC (PEM-URFC) has been studied from 
early 1990s [2]. Nafion and platinum group metals (PGM) have been used as PEM 
and catalysts because of high ionic conductivity and catalytic activity, respectively. 
However, PEM-URFC has still had the limitation because of high cost of materials.  

Anion exchange membrane (AEM) is OH- ion (hydroxyl ion) conducting 
polymer which is one of key components in AEMFC or AEMWE, and should have 
high ionic conductivity, ultimately low gas permeability, non-electric conductivity, 
and mechanical/chemical stabilities. Recently, commercially available AEM, such 
as Tokuyama and Fumatech, was applied to AEMFC. 

In this work, AEM-URFC will be fabricated with Fumapem as AEM, which was 
commercial product of Fumatech, and Pt/C as catalyst. The cell performance for FC 

8



and WE mode will be characterized on electrode and operation parameters such as 
ionomer contents, catalyst loading, cell temperature, etc. 

References 
1. S.-D. Yim, W.-Y. Lee, Y.-G. Yoon, Y.-J. Sohn, G.-G. Park, T.-H. Yang, C.-S. Kim, “Optimization 

of bifunctional electrocatalyst for PEM unitized regenerative fuel cell”, Electrochim. Acta, 50, 
2004, 713-718 

2. H.P. Dhar, “A unitized approach to regenerative solid polymer electrolyte fuel cells”, J. Appl. 
Electrochem. 23 (1993) 32.

Fig. 1. Cell performance of AEM-URFC on ionomer content and water feeding.

Fig. 2. Cell performance of AEM-URFC on different catalysts for bifunctional oxygen electrode.
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Effect of Electrolysis Cell Structure and Flow Conditions 
on the Seawater Electrolysis  

Nobutaka Endo* and Yuudai Okamoto 

Department of Sustainable Environmental Engineering,  
Yamaguchi University 

Tokiwadai, 2-16-1, Ube 755-8611, Japan 
*E-mail: n-endo@yamaguchi-u.ac.jp 

Digest 

Water electrolysis seems to be well established technology with high energy 
conversion efficiency. The biggest problem is high costs of electrical energy, 
especially in Japan. The seawater electrolysis is one of the solutions for reduction 
of costs because seawater is infinite natural source. In seawater electrolysis for 
energy production, a huge amount of chlorine emission is not allowed. But, 
appropriate amount of chlorine production can be used to sterilization and industrial 
source. In this study, we examined to the clarify the relation between the hydrogen, 
oxygen and chlorine evolution behavior and electrolyte and supply conditions (pH, 
concentration, flow rate, etc.). The flow-type electrolysis cell (Fig.1) was consisted 
that active area is 70cm2 and flow path thickness is 5 mm. 

Fig. 1 Image diagram of flow cell (left) and experimental apparatus (right).
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The experimentally observed the oxidation-reduction potentials (ORPs) of 
oxygen and chlorine evolution reaction are similar potentials in 3.5wt% NaCl 
solution (pH 6.5). Supposing that oxygen and chlorine evolution is competed 
against each other, chlorine evolution has priority due to the higher concentration 
of Cl- on the theoretical calculation. However, on this experiment (impressed 
current density; 7.14 mA/cm2, linear velocity; 1.78 cm/s), chlorine evolution is 
smaller than the calculated values (Fig.2). This tendency becomes remarkable with 
decreasing of flow rate and increasing of current density. It is considered that the 
water stream in such thin plate channel is preferentially flowed to flow direction. 
Hence, a portion of solution is flowed through on the electrode surface to outlet, 
and the solute concentration is changed notably by the electrolytic reaction. This 
distinction of concentrations is expanding by the difference of ionic mobility (Fig.3). 

The electrolytic selectivity can be controlled by the cell structure and operating 
condition. This issue may be able to use the selectively-electrolytic electrode, it 
leads to achievement of the high oxygen-selectively sea water electrolysis. 
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Leaf Spot Attention Networks for Leaf Diseases 
Identification and Detection  

Chang-Hwan Son 

Department of Software Convergence Engineering, Kunsan National University 
Daehak-ro 558, Gunsan-si 54150, Korea 

E-mail: cson@kunsan.ac.kr 

Digest 
This study proposes a new attention-enhanced YOLO (AE-YOLO) model that 

incorporates a leaf spot attention mechanism based on regions-of-interest (ROI) 
feature extraction into the YOLO framework for leaf disease detection. Inspired by 
a previous study [1], which revealed that leaf spot attention based on the ROI-aware 
feature extraction can improve the leaf disease recognition accuracy significantly 
and outperform state-of-the-art deep learning models. This study extends the leaf 
spot attention model to leaf disease detection. The primary idea is that spot areas 
indicating leaf diseases appear only in leaves, whereas the background area does 
not contain useful information regarding leaf diseases. To increase the 
discriminative power of the feature extractor that is required in the object detection 
framework, it is essential to extract informative and discriminative features from 
the spot and leaf areas.  

To realize this, a new ROI-aware feature extractor, that is, a spot feature extractor 
is designed. To divide the leaf image into spot, leaf, and background areas, the leaf 
segmentation module is first pretrained, and then spot feature encoding is applied 
to encode spot information. Next, the ROI-aware feature extractor is connected to 
an ROI-aware feature fusion layer to model the leaf spot attention mechanism, and 
to be joined with the YOLO detection subnetwork [2]. It is well known that the 
existing YOLO model [2] consists of a feature extractor and detection subnetwork. 
However, this YOLO model excludes leaf spot attention mechanisms, thus, it lacks 
the ability to find spot areas that are spatially important, and extract informative 
spot features. To complement this, the leaf spot attention mechanism needs to be 
incorporated into the YOLO network. As illustrated in Fig. 1, the proposed AE-
YOLO model contains ROI-aware FES and ROI-aware feature fusion. 
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Fig. 1. Proposed attention-enhanced YOLO network for leaf diseases detection. 

Fig. 2 illustrates the predicted bounding boxes with the proposed AE-YOLO. As 
illustrated in the figure, the proposed AE-YOLO can detect diseased leaves properly. 
In addition, the proposed AE-YOLO increases the average precision (AP) value by 
6.1%, compared to the conventional YOLO. The AP value of the proposed method 
is 51.70. This result confirms that the ROI-aware FES and feature fusions have a 
significant effect on improving object detection performance. Therefore, the 
proposed spot feature extractor can improve leaf disease detection by boosting the 
discriminative power of spot features. In addition, the proposed attention-enhanced 
YOLO model outperforms the conventional YOLO model [2]. 

Fig. 2. Detection results; ground truth bounding boxes (upper row), predicted bounding boxes with 

the proposed AE-YOLO model (bottom row). 

References 
1. H.-J. Yu and C.-H. Son, “Leaf spot attention network for apple leaf disease identification,” In 

Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition Workshops, 
Virtual, June 2020, pp. 229-237. 

2. J. Redmon, S. Divvala, R. Girshick, A. Farhadi, “You only look once: Unified, realtime object 
detection,” In Proceedings of the IEEE Conf. Computer Vision and Pattern Recognition, Las 
Vegas, USA, June 2016, pp. 779-788.  
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A Study on Medical Computer-Aided Diagnosis for a Small 
Number of Labeled Training Data 

Shingo Mabu1

1Department of Information Science and Engineering,  
Yamaguchi University 

Tokiwadai, 2-16-1, Ube 755-8611, Japan 
1E-mail: mabu@yamaguchi-u.ac.jp 

Digest 
Machine learning, especially deep learning has been actively applied to 

computer-aided diagnosis (CAD) of medical images [1]. However, the typical 
problem of deep learning is that a large number of annotated (labeled) data is 
necessary to achieve high performance. Although it is important to build large-scale 
annotated databases of various organs and diseases for supervised learning, it is 
tough work for radiologists to give normal and abnormal labels to hundreds to 
thousands of images. Therefore, this research aimed to develop algorithms that can 
efficiently train deep neural networks based on 1) unsupervised learning without 
using labeled data, and 2) semi-supervised learning that makes use of a small 
number of labeled data and a large number of non-labeled data. In this study, two 
kinds of algorithms are introduced: 1) unsupervised learning using convolutional 
adversarial autoencoder (CAAE) for extracting image features [2], and 2) a semi-
supervised Cycle GAN for image domain transformation [3]. These methods were 
applied to normal and abnormal opacity classification of diffuse lung diseases of 
chest CT images. 

In the unsupervised learning, CAAE is used for feature extraction of the CT 
images. CAAE is an extension of an adversarial autoencoder (AAE) [4] using a 
convolutional neural network. Here, the feature extraction is carried out for region-
of-interest (ROI) images that are extracted from the whole CT slices. Fig. 1 shows 
the flow of the method. After obtaining many ROI images, they are inputted to 
CAAE for feature extraction. Then, the extracted features are categorized by a 
clustering method, and finally, we obtain some clusters where the ROI images with 
similar features are in the same clusters. 
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In the semi-supervised learning, domain transformation of Cycle GAN is 
extended to semi-supervised learning. We used chest CT images taken by 
Yamaguchi University hospital (domain A) and Osaka University hospital (domain 
B). We aimed to train a classifier on domain A and apply it to the classification of 
domain B, and vice versa. However, the two hospitals use different CT devices, the 
features (appearance) of the CT images are different. In this case, one of the 
solutions to normalize the image features is applying Cycle GAN that can transform 
images between two domains. However, since Cycle GAN is trained in an 
unsupervised manner, it does not always transform to the images suitable for the 
opacity classification. To overcome this problem, we used a small number of 
labeled images to effectively transform images keeping the important features for 
classification. 

From the experimental results, it was clarified that 1) the unsupervised learning 
with CAAE shows better clustering ability than the standard convolutional 
autoencoder (CAE) and 2) the semi-supervised learning of Cycle GAN can 
transform images so that they can be classified better than those transformed by the 
standard Cycle GAN. 

References 
1. H.C. Shin, H.R. Roth, M. Gao, L. Lu, Z. Xu, I. Nogue, J. Yao, D. Mollura, R.M. Summers, 

“Deep convolutional neural networks for computer-aided detection: CNN architectures, 
dataset characteristics and transfer learning”, IEEE transactions on medical imaging, vol. 35, 
no. 5, pp. 1285-1298, 2016 

2. Y. Mitsukawa, S. Mabu, T. Kuremoto and S. Kido, “An Unsupervised Opacity Classification 
System for Chest CT images Using Convolutional Adversarial Autoencoder”, SICE SSI 2020, 
pp. 328-333, 2020 (in Japanese) 

3. M. Miyake, S. Mabu, S. Kido, T. Kuremoto, “Domain Transformation of Chest CT Images 
Using Semi-Supervised Cycle GAN for Opacity Classification of Diffuse Lung Diseases”, 
Proc. of the 2021 International Conference on Artificial Life and Robotics, pp. 490–495, 2021 

4. A. Makhzani, J. Shlens, N. Jaitly, I. Goodfellow and B. Frey, “Adversarial Autoencoders”, 
arXiv:1511.05644, 2016 

Fig. 1 Flow of ROI division, feature extraction by CAAE, and cluster generation.

15



Low Cost Simple Look-up Table based PMSM Drive 
Considering DC-link Voltage Variation 

Jung-Hyo Lee1

1Department of Electrical Engineering, Kunsan National University 
Daehak-ro 558 ,Gunsan, Korea 
1E-mail: jhlee82@kunsan.ac.kr 

Digest 
This paper proposes a permanent magnet synchronous machine (PMSM) torque 

control method considering a DC-link voltage variation that can be utilized in a low 
cost DSP. For PMSM drives used in industrial applications, a two-dimensional 
look-up table (2D-LUT) is widely as a current reference owing to its stability and 
robust torque control performance. In general, a 2D-LUT is established using a 
flux-torque table to overcome the variation in DC-link voltage. However, this 
method requires a flux estimator for estimating the instantaneous flux, which is 
defined as a division of the operating speed used to obtain the flux data. Therefore, 
to obtain the operating flux, a variable division calculation or complex controller is 
used, which can be difficult to process through a low cost digital signal processor. 
In this paper, a novel look-up-table based control method that utilizes the newly 
established speed-torque 2D-LUT is proposed. This 2D-LUT inherently 
implements data on the d-/q-axis currents throughout the operating regions, not only 
the speed and torque, but also the DC-link voltage variation. The proposed method 
was verified through an experiment on the torque control a variation in the DC-link 
voltage.  

Fig. 1 shows conventional 2D-LUT based PMSM control methods. The method 
of Fig.1(a) uses speed-torque input, therefore, it can not reflect DC-link voltage 
variation. The control method of Fig.1(b) can reflect DC-link voltage variation due 
to flux estimator, however, it needs comparatively complex procedure to obtain 
motor flux.  
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Fig.2 shows proposed control method which can reflect DC-link voltage 
variation. It only uses voltage feedback controller to reflect input voltage indirectly. 
However, flux-torque 2D-LUT is needed to generate suitable dq-axis currents 
references, conventional speed-torque 2D-LUT can not use anymore. To solve this 
problem, we establish speed-torque 2D-LUT which has dq-axis currents data of the 
higher speed than practical maximum speed. 

Based on this, Fig. 3 and 4 show dq-axis currents are varied with DC-link voltage, 
however, generated torque is constantly sustained with proposed control method. 
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Fig. 1 LUT-based current reference controller: (a) speed-torque 2D-LUT based controller and 

(b) flux-torque 2D-LUT based controller.

Fig. 2 Proposed speed-torque 2D-LUT based control method. 
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