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During semiconductor manufacturing, ions are injected into SiC, which is a common substrate
material. Conventional ion—injection methods require high voltage to accelerate ions. This
voltage can be decreased using multi—charged ions. In our laboratory, we can achieve ion
injection via an electron cyclotron resonance ion source, which is relatively inexpensive
compared with other ion sources and capable of generating multi-charged ions. The present
research was conducted to improve the production rate of Ar™, which has an ionization energy
close to that of Al*, and generate aluminum ions. The generation of aluminum ions could be
confirmed using a sputtering source. Research results were shared with plural KOSENs and the
Nagaoka University of Technology students through Zoom, and we successfully confirmed the
educational effect of the model core curriculum and development of the general-purpose abilities
of the students.
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This paper reports the mechanical properties of bamboo fiber bundle-reinforced bamboo powder
composite materials. The tensile and flexural strengths of the fabricated products were
investigated. First, the effect of the water content of bamboo powder and molding temperature
on the strength characteristics was studied. The results showed that the bamboo powder product
prepared with a water content of 7.2% and molded at a temperature of 200 ° C exhibited the
highest adhesive strength between short fibers and bamboo powder. The tensile and flexural
strengths of the bamboo fiber reinforced bamboo powder composites increased at temperatures
ranging from 160 to 180 ° C but decreased at 200 ° C. Therefore, 180 ° C was concluded to be
the most suitable molding temperature in terms of fiber bundle reinforcement. The composite



materials molded at 180 ° C and with a fiber bundle content of 70% exhibited the highest tensile
and flexural strengths, at 45.0 and 101.4 MPa, respectively, with a density of 1.42 g/cm’. These
results are equivalent to those of engineering plastics such as POM and PVC, indicating that
the prepared composite materials are suitable substitutes for plastics in terms of density,
tensile and flexural strength.

B Xt
Elementary approach on the prediction of next material composition using Al technology:
Improvement of characteristic by changing two components
Daisuke Tanaka*1, Susumu Nakayama*2
*] Department of Mechanical Engineering, National Institute of Technology (KOSEN), Niihama College
*2 Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN)
Niihama College
Studies in Science and Technology, 2021, Volume 10, Issue 1, pp79-84, (2021.7)

This study aims to identify the factors affecting the characteristics of samples, such as
photoluminescence intensities, and identify the relationship between performance improvement
and the search parameters for material composition. Subsequently, we optimize the experimental
conditions to provide the maximum characteristic value. First, the process parameters are
introduced as input values to the artificial intelligence (AI)-based model; then, we obtain a
generalized equation to establish relationship between the characteristics of the samples and
the process parameters. Subsequently, the new samples suitable for determining an accurate model
and optimizing the process parameters are calculated and recommended to the user. Finally, the
obtained formula is optimized, and the optimum values for achieving maximum characteristic are
determined. Experimental validation using the Al program developed in this study found that the
two components (x, y) that provide the strongest PL intensity in the Srx(LalO—x—yEuy) (S104)603—
x/2 (x=2—6, y=0.6-1.2) red-emitting phosphors can be easily estimated from approximately 10
initial data points.

A X4t
Effectiveness Verification of DETR for Detecting Weld Defects
Kotaro Kii*l, Hironori Kumeno*l, Daisuke Tanaka*1l, Takanori Hino*2, Shigeru Kato*3
%1 Department of Mechanical Engineering, National Institute of Technology (KOSEN), Niihama College,
%2 Department of Environmental Materials Engineering, National Institute of Technology (KOSEN)
Niihama College, *3 Department of Electrical Engineering and Information Science, National Institute
of Technology (KOSEN), Niihama College
Proceedings of IEEJ International Workshop on Sensing, Actuation, Motion Control, and
Optimization (SAMCON2022), ppl83-186, (2022.3)

Welding appearance inspections have still depended on the visual information of humans. In
recent years, automatic welding appearance inspection systems utilizing technologies like
current sensing, contact sensing, ultrasonic inspection, and more have been introduced. However,
the systems could be expensive and complicated. In this paper, artificial-intelligence-based
automatic inspection system is proposed. The system uses DEtection TRnsformer (DETR) which
detects welding defects from two—dimensional image data combining three images that welded parts
are photographed by three cameras. This paper shows the overview of the system and its



effectiveness for the inspection with limited images
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Multimodal sensors, which are combinations of various sensors, are beginning to be installed
in robots, and if we can handle these sensor information at the same time and compensate for
the missing information, we can expect robust and highly accurate environment recognition in
various situations. In addition, when handling multimodal sensor information, a good recognizer
must have low computational complexity during recognition as well as during training. In this
research, we use the Vision Transformer, which is an architecture that uses the encoder part of
the Transformer, a basic model that is still used in the latest natural language processing
models. Based on the Vision Transformer, we have developed an object recognition method which
utilizes multimodal sensor information in a complementary manner with low computational

complexity
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To achieve object recognition, it is necessary to find the unique features of the objects to
be recognized. Prior research results have shown that high accuracy can be achieved when multiple
sensors information is used. These results suggest that methods that use multiple sensors
information are effective to acquire a high accuracy. In this paper, the overview of the system
that can extract the features of the objects to be recognized by integrating visual, tactile
and auditory information as multimodal sensor information with the results of verification

experiments is shown.
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Welding appearance inspections have still depended on the visual information of humans. In



recent years, automatic welding appearance inspection systems utilizing technologies like
current sensing, contact sensing, ultrasonic inspection, and more have been introduced. However,
the systems could be expensive and complicated. In this paper, artificial-intelligence—based
automatic inspection system is proposed. The system uses DEtection TRnsformer (DETR) which
detects welding defects from two—dimensional image data combining three images that welded parts
are photographed by three cameras. This paper shows the overview of the system and its
effectiveness for the inspection with limited images
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The human visual inspection to find defects from welding joints is very tough. The examiners
have to inspect many bend test fragments carefully. The present study aims to build an automatic
detection system capable of finding cracks from bend test fragments. This paper describes the
automatic detection method employing Faster R-CNN to detect crack regions. First, we introduce
our achievement and explain the focused issue. Second, the structure of the proposed Faster R—
CNN is explained, and then the present paper shows the experiment of automatic detection using

web—camera working in real-time. Finally, conclusions and future works are discussed
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Welding is essential in our life. It is crucial to nurture welding skills in Japan nowadays.
The experts have to evaluate the many beginners welding. Since the experts’ burden is critical,
a computational assistant for evaluating beginners’ welding is required. This paper describes
a simple evaluation system of welding plates by beginners. The authors considered four types of
beginners’ typical defects: lack of welding metal, linear misalignment, welding metal unevenness,
and angular distortion. To capture these defects simultaneously, the authors propose an original



equipment to photograph the welding plates. The computer extracts only the part of the welding
plate using color markers. CNN (Convolutional Neural Network) evaluates the defects. As a first
step, the authors addressed evaluating only angular distortion. The angular distortion is one
of the typical failures by beginners. In the experiment, the authors conducted the validation
of CNN. In the conclusion part, we discuss the experimental result and future works
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Saccharinity of oranges which is one of Ehime’s local specialities is very important property
to appraise each product. The most precise method to determine the saccharinity of the product
is to use the squeezed juice. However, the squeezed product could not be shipped. Therefore
non—destructive test is required. Although the infrared-based non—destructive method is used at
agricultural cooperatives, the method requires large—scale facilities. It makes difficult for
each farmer to introduce the method. In this study, the development of an easy—to—implement
non—destructive saccharinity testing system is focused. A method called home selection is
applied in this study. Using the following property: “The peel color of the orange is darker,
its saccharinity is higher”, a model which represents the relationship between the image of the
orange and its saccharinity are learned using artificial intelligence technology. Because the
learned model estimates the saccharinity using only the image, the testing system could be
implemented on a smartphone. In this paper, the overview of the proposed method and testing

system and its verification result are shown.
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Saccharinity of oranges which is one of Ehime’s local specialities is very important property



to appraise each product. The most precise method to determine the saccharinity of the product
is to use the squeezed juice. However, the squeezed product could not be shipped. Therefore
non—destructive test is required. Although the infrared-based non—destructive method is used at
agricultural cooperatives, the method requires large—scale facilities. It makes difficult for
each farmer to introduce the method. In this study, the development of an easy—to—implement
non—destructive saccharinity testing system is focused. A method called home selection is
applied in this study. Using the following property: “The peel color of the orange is darker,
its saccharinity is higher”, a model which represents the relationship between the image of the
orange and its saccharinity are learned using artificial intelligence technology. Because the
learned model estimates the saccharinity using only the image, the testing system could be
implemented on a smartphone. In this paper, the overview of the proposed method and testing

system and its verification result are shown.
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In this study, the generation and diagnosis of plasma for the practical application of the
paint peeling off system using atmospheric pressure plasma will be carried out by utilizing
the joint research system between plural KOSEN and Nagaoka University of Technology, which
was practiced in 2020. While mixing the active learning of this system, the generated plasma
is comprehensively diagnosed and evaluated by visual confirmation, observation of voltage and
current waveforms, and spectral measurements. We are currently generating atmospheric pressure
plasma using argon as the process gas, and we are diagnosing now. From these observations, it
can be seen that when the process gas is helium, the entire inside of the reactor emits light
and plasma is generated throughout the reactor. On the other hand, in argon, we can observe
that the plasma is concentrated in some areas. This is related to the ionization voltage and
metastable state (voltage) of the process gas.
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In this study, utilizing active learning by the joint research system between plural KOSEN
and Nagaoka University of Technology, the main purpose is design and production of a reactor
that generates atmospheric pressure plasma without using helium gas. In designing the reactor,
based on design indicators, proposal of a reactor structure consisting of a dielectric and
electrodes, and preforms fluid analysis of the process gas flowing inside or performs electric
field analysis inside the reactor. Also, the analysis results by ANSYS Fluent 19.0 were used
to evaluate the flow behavior of designed reactor.

Currently, select argon as the process gas, we analyzed the behavior of the flow in the
reactor. In the reactor shape, not only the behavior of the fluid, has to take account of the
applied electric field too required for plasma generation. As a result, the spout velocity
near the jet is a little faster in Figure 2, where a dielectric is inserted in the flow path.
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Effect of Atmospheric Pressure Plasma Irradiation on the Interface between Paint and Base
Material -Verification for application to paint peeling on ships-—
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Takao Ota%*b, Toyohisa Asaji*6
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The 12th Asia—Pacific International Symposium on the Basics and Applications of Plasma
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Irradiation of atmospheric pressure plasma to the painted surface tended to cause the painting
to peel off easily. The crosslinking reaction causes inside the painting by the heat input from
the atmospheric pressure plasma. This due to in partial paint peeling off by shear stress at
the interface between the painting and the base material. As the results, it considered painting
become easy to peeling offl. The purpose of this study is to examine in detail the effect of
atmospheric pressure plasma irradiation on the interface between the painting and the base
metal, and to examine the application of atmospheric pressure plasma irradiation on the ship
paint peeling.
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Manufacturing education in collaboration with medical institutions is very important and
useful.

National Institute of Technology, Niihama College (NIT, Niihama College) offers a two—year

systematic curriculum as the “Special Course for Assistive Technology Engineer Development (AT
course)”. This is the process of learning the basic knowledge of Medical welfare engineering,
and manufacturing based on the needs of clinical field. In the AT course, problems in clinical
environment are given as themes, and students take the initiative in working toward solving the
issues while receiving advice on fluids, controls, sensors, programming, etc. from teaching
staffs. However, it is difficult to imagine the problems in clinical environment, and
multifaceted viewpoints, ideas, and knowledge are required to solve the problems. Also, in
clinical environment, it doesn’ t matter who made it. Furthermore, in order to create products
that can be used in clinical environment, it is necessary to have “technology” and “strategy”
that enable high—quality manufacturing as well as the functions required by users. It is not
possible to nurture engineers who can make practical things only by school education, and social
implementation education in collaboration with the local community is necessary.
Therefore, as the AT course, we built an education system in collaboration with medical
institutions. In addition, this system is designed to nurture engineers who can “manufacture
with care” and to create an environment where they can learn manufacturing from various
perspectives.

This report provides an overview of the AT course and examples of actual efforts. Also
summarize student efforts and feedback from clinical institutions, consider changes in student
awareness before and after taking the course, and describe the benefits of collaborating with
medical institutions.
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