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Analysis of Mastication Sound for Development of Food Texture Inference System
S.Kato, N.Wada, R.Ito, R.Kondo, T.Kagawa
Department of Electrical Engineering and Information Science, National Institute of Technology,
Niihama College
3PGCIC-2017 conference proceedings of Lecture Notes on Data Engineering and Communication
Technologies, pp.833-843, Springer Nature, 2017

In this paper, a comparison between a bone and an air conduction sounds is described. The
sounds when a human masticates cucumbers and cabbages are observed and analyzed, in order to
identify essential sound for estimating a food texture. The sound detected by our food texture
estimation equipment in the latest study contains a noise caused by resonance of the housing of
the equipment. However, such noise is not observed in a human. It is important to grasp actual
bone and air conduction sounds by a human. In an experiment of the present paper, it is found
that features of the bone and the air conduction sounds are different, and both of these sounds
are necessary to assume the food texture. A neural network model is constructed which classifies
the cucumber and the cabbage considering the bone and the air conduction sounds. The experimental

result and future works are discussed
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Estimation Model of Food Texture Considering Sound and Load by Neural Network and Fuzzy
Logic
S.Kato, N.Wada
Department of Electrical Engineering and Information Science, National Institute of Technology,
Niihama College
3PGCIC-2017 conference proceedings of Lecture Notes on Data Engineering and Communication
Technologies, pp.765-776, Springer Nature, 2017

This study aims at constructing a system which infers food textures using neural network and
fuzzy logic. The system consists of an equipment which obtains a load change and a sound signal
while a sharp probe is stabbing a food, and a hybrid of the neural network and the fuzzy logic
model. The neural network estimates a numerical classification degree of the food. The fuzzy
logic infers a numerical degree of the food texture considering the estimated classification
degrees. In the experiment, the validity of our proposed system is discussed
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Food Texture Measurement Equipment Considering Air Conduction Sound with Neural Network
S.Kato, N.Wada, R.Kondo, R.Ito, T.Kagawa

Department of Electrical Engineering and Information Science, National Institute of Technology,



Niihama College

Proc. of the 18th International Symposium on Advanced Intelligent Systems, pp.449-458, 2017
This paper describes an original equipment and an approach for a food texture estimation using

neural network. The equipment observes a load change and sound signals while a probe is stabbing

the food, and the neural network model infers a degree of the food texture. In an experiment,

the validity of our proposed system is discussed. We conclude that a probe and an air conduction

sounds and the load change are important to assume various types food textures.
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Food Texture Estimation by Fuzzy Inference
S.Kato, N.Wada, T.Kagawa
Department of Electrical Engineering and Information Science, National Institute of Technology,
Niihama College
Proc. of 2017 International Conference on Fuzzy Theory and Applications, 6pages (to appear),
IEEE, 2018

This paper describes an estimation method of food texture by fuzzy inference. Firstly, an
original equipment for diagnosing physical characteristics of a food is illustrated. Secondly,
the fuzzy reasoning is explained. Finally the validation of our proposed method is discussed
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The Estimation System of Food Texture Considering Sound and Load using Neural Networks
S.Kato, N.Wada, N.Murakami, R.Ito, R.Kondo, Y.Goto
Department of Electrical Engineering and Information Science, National Institute of Technology,
Niihama College
Proc. of 2017 International Conference on Biometrics and Kansei Engineering, pp.104-109, IEEE,
2017

This paper aims at construction of a system which assumes food textures. The system consists
of equipment for obtaining the load and the sound signals while the probe is stabbing the food,
and the neural network model infers the degree of the food texture. In the experiment, the

validity of our proposed system is discussed
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Introduction of Team-Based Learning to Technology Education

M. Hirano*l, Y. Fukumitsu*2

*] Electrical Engineering and Information Science, NIT, Niihama College. *2Human Science, NIT, Niihama

College

Transactions of ISATE 2017, The 11th International Symposium on Advances in Technology Education,

Ngee Ann Polytechnic, SINGAPORE, ISBN978-981-11-5431-7. pp 120-122. (19-22 September 2017)
Purpose: To encourage students to be more active learners, a system of team—based learning

(TBL) was employed to remodel the lecture style to ensure active learning. TBL is an innovative

teaching method, originally pioneered in business education, which has been increasingly used

in medical settings. Engineers are supposed to have the ability to use critical thinking skills

and work effectively in a team as part of an overall set of competencies. In order to develop

our students’ skills and abilities, which are required in engineering fields, we introduced the



TBL method and summarized the experience thereof in the present day engineering education.

Methodology: The three principles of TBL are individual and group accountability, need and
opportunity for group interaction, and motivation to engage in a discussion. In this method,
there are three phases: pre—class preparation, readiness assurance, and application of course
concepts. The individual test and group test are done in the readiness assurance phase. In order
for this method to work effectively, instructors should emphasize individual and group
accountability, give their students individual and group assignments, and encourage a “give and
take” discussion. We evaluated the impact of TBL on the academic performance of Year 5 Kosen
students at NIT Niihama College by comparing this active learning strategy to a traditional
method.

Results: The authors analyzed the results of a questionnaire of fifth—year information science
course students at the Department of Electrical Engineering and Information Science. Results
show that TBL increases students’ engagement in learning, and improves in—class discussions.

Conclusions and recommendations: TBL is an effective method for acquiring skills and knowledge
in technology education in Kosen. It also enables students to realize the importance of co—
operating with others and facilitates interaction between them to have a better understanding
of what they have learned. We hope that the method will be widely used in Kosen education.
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This paper describes the sound modulation model using neural network. The input to the model
is a basic original sound wave and kansei degree, and the output of the model is modulated sound
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depending on the kansei degree. The models are constructed for the sounds of piano and marimba.
Each model could modulate basic sound appropriately. In this paper, the experimental results
are illustrated and discussed
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The education for students who aim to become space engineers will become more and more
important in the future, and its education have to be conducted for a wide range of age
groups. We had an opportunity to hold a Model Rocket Self-Production Course and Model Rocket
Contest for KOSEN students. Using a Model Rocket kit developed by NASA in USA, students made
Rocket using black powder during the production course and competed with each other at the
Model Rocket contest. Although most students did not have any such experiences, they succeeded
producing rockets and experimenting with them. Students were engaged in rocket development and
attained new space technology skills. The successive production course and contest for Model
Rocket is promising theme for project based learning.
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A Prototype of an Integrated Telemetry Receiving System with Volunteers: Designs of a
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In this paper, we propose “social diversity” which is an integrated satellite telemetry
receiving system with volunteers. In the proposed system, a number of volunteer receivers catch
the satellite signals with a simplified cheap receiver, instead of using a comprehensive and
expensive antenna receiving station. Although such signals may contain various errors or may be
lost, the intelligent information techniques can compensate such signals by using a number of
simultaneously received signals and profiled data. For the purpose of the whole system
developments, we tackle mainly three issues. Firstly, we develop a simple receiver for the
amateur bands radio waves. Secondly, we design the receiving data format for the transfer and
server—client web receiving system. Finally, we thrash out suitable intelligent information
techniques for our system. Here we report a development status of our whole satellite telemetry
system. Especially, this report focuses on the simple SDR (Software-Defined Radio) receiver for
the voluntary observers and a prototype of the web system for collecting a number of satellite
telemetry data and compensating the incomplete telemetry data.
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A Novel Fabrication Technique of Permittivity Graded Materials by Flexible Mixture Casting
Method for GIS Spacers

Naoki Hayakawa*1, Yoshitaka Miyaji*l, Kenta Ochiai*1l, Hiroki Kojima*l, Katsumi Kato*2

*1 Nagoya University, *2 Department of Electrical Engineering and Information Science, National
Institute of Technology, Niihama College

20th International Symposium on High Voltage Engineering, Buenos Aires, Argentina, Aug. 28-Sep. 1
(2017), No. 276.

In this paper, we propose the flexible mixture casting method as a novel and practical
technique to fabricate ¢-FGM for GIS spacers. The flexible mixture casting method is to
fabricate ¢-FGM by mixing epoxy composites with different permittivities in a casting mold,
where the mixing ratio is continuously controlled. Each epoxy composite is expected to have
different permittivity and similar particle diameter distributions, which can enhance the
mechanical and/or thermal properties. We obtained er = 4 — 30 for the mixture of SrTi03 and
Si02 in epoxy resin as a function of mixing ratio with keeping their total volume at 40 vol%,
Based on this result, we evaluated the electric field relaxation effect around a GIS spacer
with ¢-FGM by flexible mixture casting method. When a parabolic distribution of permittivity
(er =4 - 30) is supposed to be applied to ¢-FGM for a cone-type GIS spacer, the maximum
electric field strength on the spacer surface is expected to be reduced by 19 % and the breakdown
voltage can be improved by 26 % against the conventional GIS spacer with a constant permittivity
(er =4).

miE =B

HVDC Partial Discharge and Surface Charging on Solid Insulator and Charge Supply Source
Characteristics in Air

Kyohei Takabayashi*1, Ryuichi Nakane*l, Katsumi Kato*2, Hitoshi Okubo%*1

%] Aichi Institute of Technology, *2 Department of Electrical Engineering and Information Science,
National Institute of Technology, Niihama College

20th International Symposium on High Voltage Engineering, Buenos Aires, Argentina, Aug.28-Sep. 1
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(2017), No. 248.

First, it was clarified that BD with a solid insulator in air shows very complicated behavior
depending on DC voltage polarity and is affected not only by DC-PD activities from the high
voltage electrodes but also by accumulated charges on solid insulators. BD voltages of positive
DC polarity are higher than those of negative polarity. This is due to the difference in the
charge supply sources and the dynamic DC-PD mechanisms depending on the polarity of the applied
DC voltage. Next, by using a sphere electrode with rough and mirror finished surface with a
solid insulator, the charge accumulation process of surface charging was investigated. At both
polarities, the mirror finished electrode did not show the accumulation of DC charges until
just before BD, while DC charges at negative polarity increased under the rough finished
electrode. Finally, by FEM analysis of electric field distributions, it was found that the
difference was mainly due to the electron field emissions from the cathode, easily leading to
PD inception and extension.

miE =B

Electric Field Analysis and Electrical Insulation Performance for Gas-Solid Composite
Insulation in HVDC-GIS

Ryuichi Nakane*1, Kyohei Takabayashi*l, Katsumi Kato*2, Hitoshi Okubo*1

%1 Aichi Institute of Technology, *2 Department of Electrical Engineering and Information Science,
National Institute of Technology, Niihama College

20th International Symposium on High Voltage Engineering, Buenos Aires, Argentina, Aug.28-Sep. 1
(2017), No. 247.

In this paper, electric field distributions of epoxy-spacer in SF6 gas are calculated under
AC, DC steady-state, DC polarity reversal (DC-PR) conditions by the Finite Element method (FEM),
while changing parameters, such as inclination angle and thickness of the spacer. In addition,
we discussed the electrical insulation performance based on actual 500 kV GIS structure and
quantitatively investigated the relationship between accumulated charge density under DC steady—
state and electric field distributions at DC-PR conditions. As a result, we concluded that the
electric field distribution, the maximum electric field and the locations are varied by the
type of voltage applications. In addition, we clarified that the accumulated charges on a solid
insulator surface under DC steady—state can be a critical parameter to determine the maximum
electric field distribution at DC-PR conditions

miE =B
Electric Field Relaxation Effect of Functionally Graded Materials (FGM) with Conductive
Multilayer Coating
Ryota Oishi*1, Hiroki Kojima#*l, Naoki Hayakawa*1l, Katsumi Kato*2
*1 Nagoya University, *2 Department of Electrical Engineering and Information Science, National
Institute of Technology, Niihama College
IEEE Conference on Electrical Insulation and Dielectric Phenomena, Fort Worth, TX, USA, October
22-25 (2017), pp. 4649

We have proposed the application of o-FGM (Functionally Graded Materials with spatial
distribution of conductivity o) to solid insulators as a novel technique of the electric field
grading and control. In this paper, we fabricated the conductive multilayer coating for o—FGM
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and investigated the electric field relaxation effect of o-FGM on a GIS spacer surface. The
fabrication results revealed that we could obtain the conductive 3—layer coating by using the
dip coating method. The calculation results revealed the technical feasibility of electric field
relaxation by 0-FGM with the conductive multilayer coating.

mniE =B

Electric Field Distribution with Dynamic Charge Activity in Composite Insulation Systems
under HVDC and DG—polarity Reversal Conditions

Hitoshi Okubo*1, Ryuichi Nakane*l, Kyohei Takabayashi*l, Katsumi Kato*2

*1 Aichi Institute of Technology, *2 Department of Electrical Engineering and Information Science,
National Institute of Technology, Niihama College

IEEE Conference on Electrical Insulation and Dielectric Phenomena, Fort Worth, TX, USA, October
22-25 (2017), pp. 600—604.

In this paper, the electric field distributions in an oil-impregnated pressboard composite
structure, were calculated under AC, DC steady—state and DC polarity reversal conditions, by
analysis with the Finite Element Method (FEM), and their electrical insulation performances
were quantitatively investigated and discussed. The results clarified that it was very important
to arrange the pressboard barriers well in oil to reduce the emerging electric stresses, based
on the beforehand accumulated charge amount under DC steady—state conditions, especially at the
instant of DC polarity reversal which will be the most critical conditions.

miE =B

Electrical Insulation Performance of HVDC-GIS Spacer under Various Testing Conditions
Ryuichi Nakane*1, Kyohei Takabayashi*l, Katsumi Kato*2, Hitoshi Okubo%*1

*1 Aichi Institute of Technology, *2 Department of Electrical Engineering and Information Science,
National Institute of Technology, Niihama College

IEEE Conference on Electrical Insulation and Dielectric Phenomena, Fort Worth, TX, USA, October
22-25 (2017), pp. 621-624.

In this paper, by using the Finite Element Method (FEM), electric field and charge density
distributions of epoxy spacer in actual 500 kV DC gas insulated switchgear (DC-GIS) structures
are calculated, while adjusting parameters such as inclination angle and thickness of the core-
spacer. In addition, we discussed the electrical insulation performance under AC, DC steady-—
state, and DC polarity reversal (DC-PR) testing conditions based on actual 500 kV DC-GIS
structures. As a result, we clarified that the accumulated charges on a solid insulator surface
under DC steady—state can be a critical parameter to determine the maximum electric field
distribution at DC-PR conditions. Furthermore, we concluded that the electric field stress on
the electrode surface of the spacer at DC-PR testing conditions has the severest impact on
electrical insulation performance among the other tested conditions.
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This paper investigates the relation between human’ s interest (emotion) and eye—tracking
information in the case of image contents observation. In the investigation, we employ 121
features obtained by eye—tracker (tobii eyex controller, 60Hz) and 10 subjunctives. One subject
observe 100 images (50 natural images, 50 fractal images), so totally, 44800 samples can be
obtained. Through this investigation, we indicate some relation between disgust and number of

microssacade.
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Implementation Report of KOSEN Space Camp

Makoto Wakabayashi*l, Taku Takda*2, Kazumasa Imai*2, Yoshihiro Kajimura#*3, Jun Nakaya¥4,
Kentarou Kitamura*b, Yukikazu Murakami*6, Fumio Asai*7, Masahiro Tokumitsu*8, Manabu Shinohara*9,
Kazuo Shimada*10

*1 National Institute of Technology, Niihama College

*2 National Institute of Technology, Kochi College

%3 National Institute of Technology, Akashi College

%4 National Institute of Technology, Gifu College

%5 National Institute of Technology, Tokuyama College

*#6 National Institute of Technology, Kagawa College

*7 Radio Amateur Satellite Corporation (AMSAT-NA)

*8 National Institute of Technology, Yonago College

*9 National Institute of Technology, Kagoshima College

%10 Human Network KOSEN

31st International Symposium on Space Technology and Science

201746 H

We carried out “KOSEN Space Camp” which was the comprehensive education program of space
technology for KOSEN students in Japan. The camp was held twice on 3-6, September in 2015 and
1-4, September in 2016 at Marine Park Niihama. In each year, about 40 students and more than
10 teachers joined this camp which contains lectures by top scientists, study of basic rocket
theory, model rocket experiments, CanSat developments, analysis and presentation of CanSat
experiment. This is very unique trial of education program provided by space scientists and
engineers belong to KOSEN.
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An Engineering Design Education Program as an Inheritance of Space Technology Education
Project

Kentarou Kitamurakl, Itsuo Sakuramoto*l, Mitsumasa Ikeda*l, Taku Takada*2, Kazumasa Imai*2,
Makoto Wakabayashi*3, KOSEN Space Collaboration Group

*]1 National Institute of Technology, Tokuyama College

%2 National Institute of Technology, Kochi College

%3 National Institute of Technology, Niihama College

31st International Symposium on Space Technology and Science

2017 %6 H

In this paper, we briefly introduce the result of the Human Resource Development program
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conducted in 2014-2016 under the collaboration of eight colleges. As a result of this program,
Tokuyama College has considered a new program for application in an actual college class. A
combination of experimental and laboratory classes can be expected to cultivate a student’s
engineering ability in terms of Engineering Design Education.
= Fk
Three—years Results of Space Technology Education Project from a Col laboration with National
Technical Colleges for small|l Spacecraft Development
Taku Takada*l, Kazumasa Imai*l, Kentarou Kitamura*2, Yukikazu Murakami*3, Fumio Asai*4, Makoto
Wakabayashi*5, Yoshihiro Kajimura*6, Nobuto Hirakoso*7, Manabu Shinohara*8, Jun Nakaya*9,
Masahiro Tokumitsu*10, Kazuo Shimada*11
*]1 National Institute of Technology, Kochi College
*2 National Institute of Technology, Tokuyama College
*3 National Institute of Technology, Kagawa College
%4 Radio Amateur Satellite Corporation (AMSAT-NA)
%5 National Institute of Technology, Niihama College
%6 National Institute of Technology, Akashi College
*7 National Institute of Technology, Gunma College
*8 National Institute of Technology, Kagoshima College
%9 National Institute of Technology, Gifu College
*10 National Institute of Technology, Yonago College
*11 Human Network KOSEN
31st International Symposium on Space Technology and Science
201746 H

National Institute of Technology, Japan (NIT) is called as KOSEN, where 15-22-year—old
students study in the various engineering fields, such as Mechanical Engineering, Electrical
and Electronic Engineering, Information Technology etc. A lot of graduates from KOSEN work in
a variety of important engineering positions in Japanese companies. ‘Manufacturing” is one of
important concepts for KOSEN and thus NHK KOSEN robot contest has been very popular in Japan.
In 2014, KOSEN teachers associated with space science and space technology, collaborated and
started the Space Technology Education Project for two small spacecraft developments. This three
years’ project is mainly for the young human resources development in the space science and
technology field, and is supported by Ministry of Education, Culture, Sports, Science and
Technology, Japan. The main purposes of our project are (1) two CubeSat developments by KOSEN
students, (2) holding summer camp for KOSEN students’ educations, and (3) other KOSEN joint
collaborations for the educations and research.
= Fk
A Prototype of an Integrated Telemetry Receiving System with Volunteers: Designs of a
Simple Receiver, a Protocol, and an Intelligent Information Processing
Masahiro Tokumitsu*l, Fumio Asai*2, M. Kusakabe*1l, S.Ogura*l, S.Aoki*l, Taku Takada*3, M.
Wakabayashi*4, Y. Ishida*b
*] National Institute of Technology, Yonago College
%2 Radio Amateur Satellite Corporation (AMSAT-NA)
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*3 National Institute of Technology, Kochi College
*4 National Institute of Technology, Niihama College
*5 Toyohashi University of Technology
Knowledge—Based and Intelligent Information & Engineering Systems, 21st international conference
201749 H

In this paper, we propose “social diversity” which is an integrated satellite telemetry
receiving system with volunteers. In the proposed system, a number of volunteer receivers catch
the satellite signals with a simplified cheap receiver, instead of using a comprehensive and
expensive antenna receiving station. Although such signals may contain various errors or may be
lost, the intelligent information techniques can compensate such signals by using a number of
simultaneously received signals and profiled data. For the purpose of the whole system
developments, we tackle mainly three issues. Firstly, we develop a simple receiver for the
amateur bands radio waves. Secondly, we design the receiving data format for the transfer and
server—client web receiving system. Finally, we thrash out suitable intelligent information
techniques for our system. Here we report a development status of our whole satellite telemetry
system. Especially, this report focuses on the simple SDR (Software-Defined Radio) receiver for
the voluntary observers and a prototype of the web system for collecting a number of satellite

telemetry data and compensating the incomplete telemetry data.
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This paper proposed an improved version of sub—band adaptive notch (SAN) filters for detecting

and eliminating multiple unknown sinusoids embedded in the broadband signals. The proposed SAN

filters enhance both the convergence speed and estimation accuracy especially when sinusoids

have close angular frequencies, under which circumstances the original SAN filters suffer from

convergence and accuracy problems.
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