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In this study, authors address a classification of radishes. We prepared radishes purchased
in the local supermarket. We produced two kinds of radish specimens i.e. sample A with the peel
and B without the peel. The equipment simultaneously examines the load and sound when the sharp
metal probe cuts the sample. 40 data of sample A and B were obtained. The input image to CNN
(Convolutional Neural Network) expresses spectrogram and load change intensity. CNN classifies
the samples into A or B. CNN is trained and validated whether the CNN could distinguish two
kinds of samples or not properly.

fOH Bt
Apple Brand Classification Using CNN Aiming at Automatic Apple Texture Estimation
Shigeru Kato*l, Ryuji Ito*l, Takaya Shiozaki*1, Fuga Kitano*1, Naoki Wada*1l, Tomomichi Kagawa*1,
Hajime Nobuhara*2, Takanori Hino*3, Yukinori Sato%*4
*1 Department of Electrical Engineering and Information Science National Institute of Technology
(KOSEN), Niihama College, *2 University of Tsukuba, Graduate School of Systems and Information
Engineering, *3 Department of Environmental Materials Engineering, National Institute of Technology
(KOSEN), Niihama College, *4 Hirosaki University, Faculty of Agriculture and Life Science
Lecture Notes in Networks and Systems, Vol.96, pp811-820, (2019.10)

This paper describes a system to infer the brand of apple considering physical features of
its flesh. The system comprises a hardware to examine the apple’ s physical features and a
software with convolutional neural network (CNN) to classify an apple into any brand. When a
sharp metal blade cuts the piece of the apple flesh, the load and the sound are measured. From
these data, the computer generates an image consisting of the sound spectrogram and the color
bar expressing the load change. The sound spectrogram has rich features of the apple flesh. The
image is inputted to CNN to infer the brand of apple. In the experiment part, the authors
validated the proposed system. The goal of our study is to construct a system to estimate the
texture such as crunchiness or crispness. The system is applicable to the quality management of
the brand of apples. For example, one apple randomly chosen from many apples could be examined
by the present system in order to check the texture quality of the flesh.
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Recently, the number of households comprising only elderly people (60 years old or older)
has increased because of the falling birth rate and the aging population. According to a
recent Japanese Statistics Bureau report, the total population was estimated to be 126.59
million among which 35.22 million people were elderly. Furthermore, the Ministry of Health,
Labor, and Welfare predicted a shortage of approximately 380, 000 nursing care staff in Japan
by 2025 [1], which is the year in which the baby-boomer generation is expected to become more
than 75 years old. As the number of users of nursing care services increases, 2.53 million
nursing staff will become necessary by 2025; however, it is expected that only 2.15 million
staff will be present based on the current rate of increase. According to the official release
of the sufficiency rate associated with the number of nursing care staff actually required to
serve the number of people who requires them, which increase with the aging population, there
will be a shortage of care workers of approximately 200,000 in 2020 and of approximately
380, 000 in 2025. Therefore, we have developed a video—surveillance system capable of detecting

an elderly person falling in the absence of care workers.
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For more reliable HVDC power transmission systems, it is necessary to enhance HVDC electrical
insulation performance in power equipment such as an oil-immersed AC/DC converter transformer.
In this paper, the electric field distributions under AC, DC steady—state (DC-SS) and DC polarity
reversal (DC-PR) conditions are discussed in oil—pressboard (PB) composite insulation structures.
Firstly, based on discussion about the charge accumulation and charge dynamics at oil/PB
interfaces, the contribution ratio of deposited charges under DC-SS to the following emerging
electric stresses at DC-PR conditions are quantitatively clarified. Secondly, we found that the
DC electric field distributions could significantly be controlled by PB arrangement in oil. In
particular, both PB configurations and the conductivity ratios of oil and PB would play critical
roles to determine electric field distribution, under DC-SS conditions. Furthermore, using an
actual AC/DC converter transformer structure, electrical insulation performances under various
testing conditions such as AC, DC-SS and DC-PR conditions were comparatively investigated. It
was concluded that the most critical testing condition against breakdown strength could be the
DC-PR conditions under the higher conductivity ratio of oil and PB.
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This paper describes the “2016 KOSEN Space Camp,” which is an introductory education program
on space technology for students enrolled at the various KOSEN colleges of technology in Japan.
The camp was conducted twice, the first time on September 3-6, 2015 and the second time on
September 1-4, 2016 at the Marine Park Niihama. Approximately 40 students and more than 10
teachers participated in the camp on each of the two occasions when it was held. The activities
in the camp included a lecture by an eminent scientist; the study of basic rocket theory; model
rocket experiments; and the development, analysis, and presentation of CanSat satellite model
experiments. This unique education program provided by aerospace scientists and engineers is a

KOSEN concept and product.
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Among the advanced countries, especially in Japan, we are facing on the decreasing birthrate
and aging population ahead of the world. In recent, population of single—living elder, and
elderly people have been taking care by same—aged person, have been actualized. Unfortunately,
the population of caregivers is decreasing according to year. In this situation, the Elderly
Person Watching System has been focused on. Especially, Robotics, Internet of Things, and
Artificial Intelligence technology have been having high affinity with this system. In this study,
firstly, the person watching robot system will be developed. In detail, in this issue, the
flexible—analyze system will be focused on. In the algorithm, a resident—tracking task and an
energy—saving task are holding. The whole tasks are working based on Reinforcement Learning
Thus, the behavior algorithm of the person watching robot system will be developed. In detail,
in this paper, the flexible—analyze system will be focused on. In the algorithm, a resident-—
tracking task and an energy—saving task are holding. From the verification experiment, the
simulation results showed the proposed method has been acquired actions to switch the desired
task.
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The KOSEN Space Collaboration was organized by teachers from the National Institute of
Technology (KOSEN) who specialize in space science and engineering. Since KOSEN does not have
a dedicated department for space science and engineering, there are limited opportunities for
interested students to develop skills and expertise in these fields. Members of the KOSEN Space
Collaboration have organized the KOSEN Space Camp every summer since 2015, where students attend
lectures delivered by researchers on the frontlines of their field and compete in creating a
model rocket and a pico—satellite model of CanSat. KOSEN teachers also use this opportunity to
exchange study materials concerning space science and engineering. Since 2017, we have employed
a new educational framework under a three-year grant—in—aid from the Ministry of Education,
Culture, Sports, Science and Technology (MEXT). In 2018, the KOSEN Space Academy was founded
using online conference systems. Once every month throughout 2018, Space Academy provided
lectures and practical training about space science and technology, which included the
opportunity to meet and learn from Space Camp students during summer vacation. Throughout the
activities of several years, the KOSEN Space Collaboration has developed new teaching materials
such as a CanSat kit for beginners, a CanSat mounted model rocket, a Model CubeSat with functions
comparable to those of genuine satellites, and a simple receiver with a software—defined radio
(SDR) for satellite transmission. Using these tools, our students can experience a complete
series of events, which includes the development of a satellite, a rocket launch, and then
subsequent data reception from the satellite. We also mentioned the results of online engineer
training for CanSat Construction in 2019 and summarized some feedback of them, on the from the
viewpoint of online engineering training. In this paper, we describe the results from the first
year of the KOSEN Space Academy and summarize the online training course
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Among the advanced countries, especially in Japan, we are facing on the decreasing birthrate
and aging population ahead of the world. In recent, population of single-living aging person,
and elderly people have been taking care by same—aged person, have been accelerating.
Unfortunately, the population of caregivers is decreasing year by year. In this situation, the
Elderly Person Watching System has been focused on. Especially, Robotics, Internet of Things,
and Artificial Intelligence technology have been having high affinity with this system. In this
study, firstly, the person watching robot system will be developed. In this robot, a flexible
behavior algorithm will be possessed. Moreover, a visual-analyze system using Raspberry Pi
camera module and an audio—notification system, will be mounted. Actually, in this paper, the
flexible—analyze system will be focused on. In the algorithm, a resident—tracking task and an
energy—saving task are holding.
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Time and Space Transition of DC Electric Field Distributions in Oil-Pressboard Composite
Insulation in AG/DC Converter Transformer
NAKANE Ryuichix1, KATO Katsumi*2, HAYAKAWA Naoki*3, OKUBO Hitoshixl
*1 Faculty of Engineering, Aichi Institute of Technology, *2 Department of Electrical Engineering
and Information Science, National Institute of Technology (KOSEN), Niihama College, *3 Graduate
School of Engineering, Nagoya University
IEEE ICDL (International Conference on Dielectric Liquids), Rome, Italy, No. 1153, (2019.6)

DC electric field stress in oil-pressboard (PB) composite insulation have not yet been
clarified in detail. In this paper, we investigated the time and space dependent characteristics
of DC electric field stress in oil from DC—on (initial state) to DC steady-state in oil-—
presshoard composite insulation systems. As a result, we quantitatively clarified that DC
electric field stress strongly depends on the elapsed time and the location in the electric
field space in oil. Especially, it was found that the severest electric field stress in oil for
the electrical insulation performance may emerge during the time transition process between
initial DC-on to DC steady-state, using insulated conductor lead and actual AC/DC converter

transformer model.

g =B
Inverse Analysis of Permittivity Distribution of FGM (Functionally Graded Materials)
Insulator in Gaseous Insulation System
KATO Katsumi*1l, KOJIMA Hiroki*2, HAYAKAWA Naoki*2, MITSUDOME Hiroshi*3, YANASE Hironori*3,
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OKAMOTO Kenji*3, OKUBO Hitoshi%*4

*1 Department of Electrical Engineering and Information Science, National Institute of Technology
(KOSEN), Niihama College, *2 Graduate School of Engineering, Nagoya University, *3 Fuji Electric Co.,
Ltd., *4 Faculty of Engineering, Aichi Institute of Technology

21°' International Symposium on High Voltage Engineering 2019, Budapest, Hungary, No. 792,
(2019. 8)

For size reduction of HV-GIS (Gas Insulated Switchgears), the maximum electric field stress
should be relaxed as much as possible. For this purpose, we have investigated the new technique;
application of FGM (Functionally Graded Materials) as the HV-GIS spacer material. However, in
general, the permittivity distribution in FGM insulator has been manually given from a lot of
experiences of insulation designers.

From this background, in this paper, we propose the new technique for inverse analysis of the
permittivity distribution in FGM insulator for the purpose of electric field stress relaxation
around GIS spacer as much as possible. The technique provides us with the permittivity
distribution in FGM insulator with less computation and operation time. By this technique, we
can inversely and directly obtain the permittivity distribution in the FGM insulator from the
electric field computation result around GIS spacer, then we can use it for the next trial of
electric field computation. The inverse analysis of permittivity distribution and the trial of
electric field computation can be automatically carried out. Finally, we apply the proposed
technique to the calculation example. As a result, we obtained 24% relaxation of the maximum
electric field

g =B
Electric Field Grading and Breakdown Voltage Enhancement of Gas Insulated Power Apparatus
with Functionally Graded Materials (FGM)

HAYAKAWA Naoki*1, KATO Katsumi*2, OKUBO Hitoshi*3, WATANABE Keiji*4, OKAMOTO Kenjis*b,

HOSHINA Yoshikazu*6, ADACHI Kazuo*7

*1 Graduate School of Engineering, Nagoya University, *2 Department of Electrical Engineering and
Information Science, National Institute of Technology (KOSEN), Niihama College, *3 Faculty of
Engineering, Aichi Institute of Technology, *4 Nagase ChemteX Co., *b Fuji Electric Co., Ltd., *6
Toshiba Corporation, *7 Central Research Institute of Electrical Power Industry

215" International Symposium on High Voltage Engineering 2019, Budapest, Hungary, No.794,
(2019. 8)

This paper describes the technical feasibility of Functionally Graded Materials (FGM) with
the spatial distribution of permittivity in the bulk of solid insulators to GIS spacers with
the electric field grading in SF¢ gas for the composite insulation system with solid spacers.
The FGM samples for the GIS spacers are fabricated in this paper using the Flexible Mixture
Casting (FMC) method, where two composites with different permittivity composed of epoxy resin
and different filler particles are mixed and accumulated in a mold by seamlessly controlling
the mixing ratio. Firstly, a truncated cone type and a cone type FGM samples with the relative
permittivity (g.) ranging between 12 and 4 were designed and fabricated by the FMC method using
SrTi0; (€,=332) and Si0, (g,=4) fillers. The electric field strength in SFs gas around the
truncated cone type FGM sample was reduced by about 30 % compared with the Uniform sample
(e,=4) with only SiO, fillers. The breakdown voltage of the truncated cone type FGM sample in
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SF¢ gas was calculated to increase by about 30 %, compared with the Uniform sample, based on
the Volume—time theory under the lightning impulse voltage application. The breakdown voltages
at the SFs gas pressure of 0.1-0.2 MPa were measured and verified to agree with the calculated
values. Secondly, toward the fabrication of actual cone type spacers with FGM, the injection
behavior of mixed composites with different permittivity by the FMC method was simulated. By
the computational fluid dynamics in consideration of the shear rate dependence of viscosity
measured for the SrTiO; and SiO, composites, the temporal change of injection behavior was
visualized. Simulation results suggested the possibility of the FMC method to fabricate the
actual spacers with FGM. Thirdly, the permittivity distribution of FGM has been predetermined
for a given configuration of the spacers, which is expected to be optimized for the higher
insulation performance of gas insulated power apparatus. In this paper, a novel technique for
the inverse analysis of the optimum permittivity distribution in a solid spacer with FGM is
proposed for the highest electric field grading in SF6 gas around the spacer. Analytical results
suggested that the optimum permittivity distribution of FGM could be successfully obtained for

a cone type spacer with less computation and operation time.

i =B
Time and Space Transition of HVDC Electric Field Distribution Based on Charge Activity in
Gas—solid Composite Insulation Structures
NAKANE Ryuichix1l, KATO Katsumi*2, HAYAKAWA Naoki*3, OKAMOTO Kenji*4, OKUBO Hitoshi*l
*1 Faculty of Engineering, Aichi Institute of Technology, *2 Department of Electrical Engineering
and Information Science, National Institute of Technology (KOSEN), Niihama College, *3 Graduate
School of Engineering, Nagoya University, *4 Fuji Electric Co., Ltd.
21st International Symposium on High Voltage Engineering 2019, Budapest, Hungary, No. 786,
(2019. 8)

In this paper, we investigated the time and space dependent characteristics of DC electric
field stress in SFs gas from the initial state to DC steady—state in gas—solid composite
insulation systems. Using an insulating epoxy—spacer model, the electric field distributions of
the epoxy—spacer in SFs gas were calculated while changing a wide range of the electric
conductivity ratio o/ 0 s of epoxy—spacer and SFs gas based on charge carrier supply sources
In addition, the relationship between the accumulated charge on solid insulator surface and the
emerging electric field stress in SFs gas due to deposited charge were investigated. As a result,
we quantitatively clarified that the time dependent characteristics of the DC electric field
stress in SFg gas and charge accumulation on the surface of epoxy—spacer are dependent on the
location in the field space and dielectric properties, that is, the electric conductivity ratio
o/ 0gs of solid materials and gas depending on charge carrier supply sources. Especially, it
was found that the highest electric field stress in SFs gas may emerge during the time transition
process of the initial state to DC steady—state in cases of where gas conductivity is the
dominant condition.
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Report on the KOSEN space camp in 2017 and 2018: Mission CanSat to CubeSat model
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Wakabayashi, M. *1, Takada, T.*2, Kitamura, K.#*3, Nakaya, J.*4, Kajimura, Y.#*5, Tokumitsu, M. *6,
Murakami, Y.*7, Shinohara, M. *8, Imai, K.*2, Asai, F.*9, Shimada, K.*10

*1 Department of Electrical Engineering and Information Science, National Institute of Technology
(KOSEN), Niihama College, *2 National Institute of Technology (KOSEN), Kochi College, *3 National
Institute of Technology (KOSEN), Tokuyama College, *4 National Institute of Technology (KOSEN), Gifu
College, *5 National Institute of Technology (KOSEN), Akashi College, *6 National Institute of
Technology (KOSEN), Yonago College, *7 National Institute of Technology (KOSEN), Kagawa College,

%8 National Institute of Technology (KOSEN), Kagoshima College, *9 Radio Amateur Satellite
Corporation (AMSAT-NA), #*10 Human Network KOSEN

32nd International Symposium on Space Technology and Science and 9th Nano—Satellite Symposium,
(2019. 6)

“KOSEN Space Camp” has been held in every summer since 2015 at Marine Park Niihama in Japan.
The camp started as an introductory education program of space technology for KOSEN (National
Institute of Technology) students [1]. In each camp, about 40 students and more than 10 teachers
joined these camps which contain guest lectures by top scientists, productions and experiments
of model rockets and CanSats, data analysis and presentations. We held CanSat competition among
participant groups of each camp to enhance concentration and motivation for learning during 4-
days camp. Based on the questionnaire from participants and staffs, the contents of Space Camp
and our educational tools have been improved in every year.For example, CanSat kits (there are
typical two kinds of kits, one is simple kit for beginners, the other is widely applicable for
various missions), model rocket as small CanSat carrier, and simple ground-based station to
receive signals from satellite [2]. In this paper, we report the results of KOSEN space camp in
2017 and 2018.

B EH
Development of the CubeSat Ground Model| Extended from CanSat: Application to Space Education
at KOSEN
NAKAYA Jun*1, TAKADA Taku#*2, KAJIMURA Yoshihiro*3, TSUCHIYA Hana*1, UEZONO Namikis*2,

SASAOKA Yui*2, UETA Shinya*2, WAKABAYASHI Makoto*4, KITAMURA Kentaroukb

%] National Institute of Technology (KOSEN), Gifu College, *2 National Institute of Technology
(KOSEN), Kochi College, *3 National Institute of Technology (KOSEN), Akashi College, *4 Department
of Electrical Engineering and Information Science, National Institute of Technology (KOSEN), Niihama
College, *5 National Institute of Technology (KOSEN), Tokuyama College

32nd International Symposium on Space Technology and Science and 9th Nano—Satellite Symposium,
(2019. 6)

In this study, cheap and easy—to—use CubeSat educational materials are developed for students
studying satellite development, for the first time. The developed model CubeSat is slightly
larger than 1U size, and comprises multiple subsystems similar to a real satellite. In addition,
model CubeSat competitions on the power supply, communication, and attitude are designed and
conducted, where the respective subsystems are applied. The questionnaire results indicate that
the model CubeSat assembly course and competition are popular and beneficial for the students.

aHh

Observation plan of the Low-altitude Ionosphere by 2U-size CubeSat
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KITAMURA Kentaroukl, IMAI Kazumasa*2, TAKADA Taku*2, SHINOHARA Manabu*3, WAKABAYASHI Makoto*4,
TOKUMITSU Masahiro*b

%] National Institute of Technology (KOSEN), Tokuyama College, *2 National Institute of Technology
(KOSEN), Kochi College, *3 National Institute of Technology (KOSEN), Kagoshima College, *4 Department
of Electrical Engineering and Information Science, National Institute of Technology (KOSEN), Niihama
College, *b5 National Institute of Technology (KOSEN), Yonago College

American Geophysical Union Fall Meeting 2019, (2019.12)

We started a development of CubeSat under collaboration with 10 colleges to observe the small
perturbation of the geomagnetic field at the LEO, especially, altitude of less than 400km. Focus
of the observation is to understand the global distribution of the Sq (Solar quiet) currents
flowing in the dayside ionosphere, and to try an in—situ observation of the InterHemispheric
Field Aligned Current (IHFAC). In particular, the IHFAC was theoretically predicted by Maeda
[1974] and Fukushima [1979, 1991] to interpret the north—south asymmetry in the potential
pattern. However, the fine structures and natures of IHFAC have not been well understood,
although there are several observations of IHFAC from the ground maghetic observation and
satellite observations (e.g. Yamashita and Iyemori, 2002, and Park et al., 2002). In general,
it is difficult to keep the altitude of the satellite less than 400km to measure the geomagnetic
field in long durations.

In this study, we propose the 2U-size CubeSat in which the fluxgate magnetometer is installed
to observe the 3D fine structures of Sq current system. The fundamental feasibility studies
depending on the electric power budget, orbital life time, the communication capacity, and
specification of the magnetometer show that the observation of the Sq current by CubeSat is
well feasible with a short duration of the development and quite low—cost

EHH
A Development of a Model CubeSat with an Amateur Radio Transceiver for Education on Satellite
Communication
TOKUMITSU Masahiroxl, KONISHI Kentarou#xl, TAKADA Taku#*2, ASAI Fumio*3, WAKABAYASHI Makoto*4,
KITAMURA Kentarouskb
%] National Institute of Technology (KOSEN), Yonago College, *2 National Institute of Technology
(KOSEN), Kochi College, #*3 Radio Amateur Satellite Corporation (AMSAT-NA), *4 Department of
Electrical Engineering and Information Science, National Institute of Technology (KOSEN), Niihama
College, *5 National Institute of Technology (KOSEN), Tokuyama College
The 2020 International Conference on Artificial Life and Robotics (ICAROB 2020), (2020.1)

We report the development of a Model CubeSat for education on satellite communication. The
communication between satellites and ground stations is an essential part of satellite operations
As a critical part of the satellite systems, we focused on satellite communication to train the
student so that they can develop and operate the CubeSats. The Model CubeSat equips with
fundamental components that are necessary as the satellites such as an onboard computer, sensors
communication, and power supply. The software programs of the Model CubeSat provide two
functions : controlling and monitoring satellites, and data transmission of telemetry data and
image data. The students can study the communication equipment and operations of satellite
communication by our Model CubeSat.
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