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Texture evaluation is manually performed in general, and such analytical tasks can get
cumbersome. In this regard, a neural network model is employed in this study. This paper
describes a system that can estimate the food texture of snacks. The system comprises a simple
equipment unit and an artificial neural network model. The equipment simultaneously examines
the load and sound when a snack is pressed. The neural network model analyzes the load change
and sound signals and then outputs a numerical value within the range (0, 1) to express the level
of textures such as “crunchiness” and “crispness” . Experimental results validate the
model’ s capacity to output moderate texture values of the snacks. In addition, we applied the
convolutional neural network (CNN) model to classify snacks and the capability of the CNN model

for texture estimation is discussed.
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This paper describes a system which estimates food texture of three kinds of snacks such as
potato chips, wafers and cookies. The system consists of an original equipment and a neural
network model. The equipment observes the load and the sound simultaneously when the food is
probed. The system calculates input parameters of the neural network model. The parameters are
characteristic values expressing the load change and the sound data. The model outputs numerical
value ranged [0,1] which expresses the level of the textures such as “crunchiness” and

“crispness” . The teaching value of the neural network is determined by a sensory test by 30
subjects aged between 16 and 19 in order to reflect general human sensibility. In the experiment
it is found that the neural network model outputs moderate texture value of the snacks which
are not used for training the model.
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This paper aims at construction of a system which estimates texture of snacks. The authors
have rebuilt an equipment from the ground up in order to examine various foods. The system
consists of an original equipment and a simple neural network model. The equipment examines the
food by compressing it and observing load and sound simultaneously. The input of the neural
network model is parameters expressing characteristics of the load change and the sound data.
The model outputs numerical value ranged [0, 1] representing the level of the textures such as
“crunchiness’ > and “crispness’ ’ . In order to validate the usefulness of the neural network
model, the experiment is carried out. Three kinds of snacks such as rice crackers, potato chips
and cookies are employed. The model estimates the appropriate texture value of the snacks which

are not used for training the neural network model.
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This paper describes an experiment for students in an electrical and information engineering
course in order to learn an application of neural network model. The input to the neural network
model is parameters in the load and the sound which occur when a vegetable is probed by an
equipment. The output is the numerical value ranged [0, 1]. The value means strength level of
food texture words such as “munching—ness” or “crunchiness” . The equipment originally has
been developed in order to examine textures of the vegetables in our previous study. The
equipment mainly consists of an air cylinder, a sharp metal probe, a sound sensor and a load
sensor. The probe is attached on the tip of the rod of the air cylinder. The probe is moved
down by the cylinder to cut the vegetable. The vegetable is put on the load sensor. The
electrical signals in the sound and the load are recorded simultaneously. The signal data is
preserved in PC. The proposed experiment is divided into several steps. Firstly, the students
have to make about 20 vegetable samples such as a cucumber and a radish. These samples are made
in which the students cut the vegetables in the same size by using a knife and a ruler. Secondly,
they have to learn the structure and usage of the equipment. Thirdly, they will carry out an
experiment to obtain the sound and the load data of the vegetable samples by using the equipment
They have to memorize the temperature, the humidity, the size of the samples, the sampling rate,
the range of the amplifiers, the cylinder air pressure and so on. After the data of all the
vegetable samples is acquired in the experiment, they must make a program to analyse the acquired
data and construct the neural network model to estimate the textures. The training data is
numerical value of the textures such as “munching—ness” and “crunchiness” . They have to
determine the appropriate value of the texture of the cucumber and the radish by tasting them.
After training the neural network model, they should confirm whether the moderate output is

obtained when the test sample data is inputted.
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Estimation System of Food Texture using Neural Network and Fuzzy Logic
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This paper discusses on a system which estimates food textures using hybrid model of 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 computer system which estimates
numerical degrees of the food textures. Firstly, the neural network assumes numerical membership
degrees of the food. The fuzzy logic infers a numerical degree of the food texture considering
the estimated membership degrees. In the experiment, the validity of our proposed system is
discussed. Finally, future prospect is mentioned.
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Texture evaluation is manually performed in general, and such analytical tasks can get
cumbersome. In this regard, a neural network model is employed in this study. This paper
describes a system that can estimate the food texture of snacks. The system comprises a simple
equipment unit and an artificial neural network model. The equipment simultaneously examines
the load and sound when a snack is pressed. The neural network model analyzes the load change
and sound signals and then outputs a numerical value within the range (0, 1) to express the level
of textures such as “crunchiness” and “crispness” . Experimental results validate the
model’ s capacity to output moderate texture values of the snacks. In addition, we applied the
convolutional neural network (CNN) model to classify snacks and the capability of the CNN model

for texture estimation is discussed.
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This paper describes a system which estimates food texture of three kinds of snacks such as
potato chips, wafers and cookies. The system consists of an original equipment and a neural
network model. The equipment observes the load and the sound simultaneously when the food is
probed. The system calculates input parameters of the neural network model. The parameters are
characteristic values expressing the load change and the sound data. The model outputs numerical
value ranged [0,1] which expresses the level of the textures such as “crunchiness” and
“crispness” . The teaching value of the neural network is determined by a sensory test by 30
subjects aged between 16 and 19 in order to reflect general human sensibility. In the experiment,
it is found that the neural network model outputs moderate texture value of the snacks which

are not used for training the model.
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This paper aims at construction of a system which estimates texture of snacks. The authors
have rebuilt an equipment from the ground up in order to examine various foods. The system
consists of an original equipment and a simple neural network model. The equipment examines the
food by compressing it and observing load and sound simultaneously. The input of the neural
network model is parameters expressing characteristics of the load change and the sound data.



The model outputs numerical value ranged [0, 1] representing the level of the textures such as

“crunchiness’ > and “crispness’ ’ . In order to validate the usefulness of the neural network
model, the experiment is carried out. Three kinds of snacks such as rice crackers, potato chips
and cookies are employed. The model estimates the appropriate texture value of the snacks which
are not used for training the neural network model.
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Graded Materials (&-FGM) Using Flexible Mixture Casting Method

Naoki Hayakawa#*1, Yoshitaka Miyaji*1, Hiroki Kojima*l, Katsumi Kato*2
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For electric field grading in GIS spacers, the application of functionally graded materials

(FGM) with spatial distribution of dielectric permittivity (e ) can be one effective solution.

In this paper, we propose the flexible mixture casting (FMC) method as a novel and practical

technique to fabricate & -FGM for GIS spacers. We verified that the relative permittivity (e .)

can be controlled from ¢,=4 to ¢, = 30 by varying the loading ratio of high permittivity

filler particles under the FMC method. Toward the practical application of ¢ -FGM, we verified

the relaxation effect of maximum electric field strength and the improvement effect of discharge

inception voltage in SF6 gas in a simplified GIS spacer model using ¢ -FGM under the FMC method



Simulation results revealed that the maximum electric field strength can be effectively reduced

and the discharge inception voltage can be significantly.
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High Voltage DC Partial Discharge and Flashover Characteristics with Surface Charging on
Solid Insulators in Air
Kyohei Takabayashi*1, Ryuichi Nakane*1l, Hitoshi Okubo*1l, Katsumi Kato#*2
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IEEE Electrical Insulation Magazine, Vol.34, No.5, (2018), pp.18-26

Electrical Discharges in air were investigated in model electrode systems with and without
inserted dielectric barriers, exposed to DC voltages of both polarities. Charge accumulation on
the barrier surface and the associated electric field distribution control the discharge

characteristics.
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Texture evaluation is manually performed in general, and such analytical tasks can get
cumbersome. In this regard, a neural network model is employed in this study. This paper
describes a system that can estimate the food texture of snacks. The system comprises a simple
equipment unit and an artificial neural network model. The equipment simultaneously examines
the load and sound when a snack is pressed. The neural network model analyzes the load change
and sound signals and then outputs a numerical value within the range (0, 1) to express the level
of textures such as “crunchiness” and “crispness” . Experimental results validate the
model’ s capacity to output moderate texture values of the snacks. In addition, we applied the
convolutional neural network (CNN) model to classify snacks and the capability of the CNN model

for texture estimation is discussed.
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This paper describes a system which estimates food texture of three kinds of snacks such as
potato chips, wafers and cookies. The system consists of an original equipment and a neural
network model. The equipment observes the load and the sound simultaneously when the food is
probed. The system calculates input parameters of the neural network model. The parameters are
characteristic values expressing the load change and the sound data. The model outputs numerical
value ranged [0,1] which expresses the level of the textures such as “crunchiness” and

“crispness” . The teaching value of the neural network is determined by a sensory test by 30
subjects aged between 16 and 19 in order to reflect general human sensibility. In the experiment
it is found that the neural network model outputs moderate texture value of the snacks which

are not used for training the model.
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This paper aims at construction of a system which estimates texture of snacks. The authors
have rebuilt an equipment from the ground up in order to examine various foods. The system
consists of an original equipment and a simple neural network model. The equipment examines the
food by compressing it and observing load and sound simultaneously. The input of the neural
network model is parameters expressing characteristics of the load change and the sound data.
The model outputs numerical value ranged [0, 1] representing the level of the textures such as
“crunchiness’ > and “crispness’ ’ . In order to validate the usefulness of the neural network
model, the experiment is carried out. Three kinds of snacks such as rice crackers, potato chips
and cookies are employed. The model estimates the appropriate texture value of the snacks which

are not used for training the neural network model.
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This paper describes an experiment for students in an electrical and information engineering
course in order to learn an application of neural network model. The input to the neural network
model is parameters in the load and the sound which occur when a vegetable is probed by an
equipment. The output is the numerical value ranged [0, 1]. The value means strength level of
food texture words such as “munching—ness” or “crunchiness” . The equipment originally has
been developed in order to examine textures of the vegetables in our previous study. The
equipment mainly consists of an air cylinder, a sharp metal probe, a sound sensor and a load
sensor. The probe is attached on the tip of the rod of the air cylinder. The probe is moved
down by the cylinder to cut the vegetable. The vegetable is put on the load sensor. The
electrical signals in the sound and the load are recorded simultaneously. The signal data is
preserved in PC. The proposed experiment is divided into several steps. Firstly, the students
have to make about 20 vegetable samples such as a cucumber and a radish. These samples are made
in which the students cut the vegetables in the same size by using a knife and a ruler. Secondly,
they have to learn the structure and usage of the equipment. Thirdly, they will carry out an
experiment to obtain the sound and the load data of the vegetable samples by using the equipment
They have to memorize the temperature, the humidity, the size of the samples, the sampling rate,
the range of the amplifiers, the cylinder air pressure and so on. After the data of all the
vegetable samples is acquired in the experiment, they must make a program to analyse the acquired
data and construct the neural network model to estimate the textures. The training data is
numerical value of the textures such as “munching—ness” and “crunchiness” . They have to
determine the appropriate value of the texture of the cucumber and the radish by tasting them.
After training the neural network model, they should confirm whether the moderate output is
obtained when the test sample data is inputted.
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This paper discusses on a system which estimates food textures using hybrid model of 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 computer system which estimates
numerical degrees of the food textures. Firstly, the neural network assumes numerical membership
degrees of the food. The fuzzy logic infers a numerical degree of the food texture considering
the estimated membership degrees. In the experiment, the validity of our proposed system is
discussed. Finally, future prospect is mentioned.
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This paper describes the “2016 KOSEN Space Camp,” which is a 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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An Engineering Design Education Program as an Inheritance of a Space Technology Education
Project
Kentarou Kitamura#*l1, Itsuo Sakuramoto*l, Mitsumasa lkeda*l, Taku Takda*2, Kazumasa Imai*2, Makoto
Wakabayashi*3, KOSEN Space Collaboration Group
%] National Institute of Technology (KOSEN), Tokuyama College. *2 National Institute of Technology
(KOSEN), Kochi College. *3 National Institute of Technology (KOSEN), Niihama College
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In this paper, we briefly introduce the result of the Human Resource Development program
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.
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Improved method to determine fat volume using CT images

Ryo IDEUE*1, Masatsugu HIRANO*1, Katsuhito YAMASAKI*2 et al.
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In this study, we develop a software program to determine the fat volume using computed
tomography (CT) images. This software can automatically measure the volume of subcutaneous and
visceral fat. By considering the muscle tissue between the subcutaneous and visceral fat as a
guide, a fat boundary line is set on the two—dimensional CT slice image. Further, fat separation
and measurement are performed on each image. However, the software incurs a problem because a
reduction in the CT value of the muscle tissue generates a false positive regarding the position
of the fat boundary. In the current study, we successfully mitigate the influence of this
problem. We focus on those parts where the boundary line curves in an unnatural manner because
this indicates the parts in which the boundary calculation incurs an error. We attempt to reduce
this error by flattening the curve using linear interpolation. In particular, we centered on a
simple spine—like shape that faces into the human body. This algorithm reduces the overall
complexity of the spiky shape. Some errors are observed to remain in parts where the shape of
boundary line is complex. Additionally, because this method ignores the structure of the body,
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we assume that, if the interval to be interpolated was long, it would affect the measured fat

volume.
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Automated Quantification of Subcutaneous and Visceral Adipose Tissue using CT images
Ryo IDEUE*1, Masatsugu HIRANO*1, Katsuhito YAMASAKI*2

*] National Institute of Technology (KOSEN), Niihama College. *2 Eikokai, Ono Hospital
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Improvements in the performance of computed tomography (CT) imaging devices have ensured that
we can obtain detailed information using the resulting CT images. Attempts have been made to
measure the volume of subcutaneous adipose tissue (SAT) and visceral adipose tissue (VAT) in
the human body using CT images. However, manual separation of these tissues into SAT and VAT
on each CT slice is extremely time consuming. In this study, we develop a software program to
determine the fat volume using CT images. This software can automatically measure the volume of
subcutaneous and visceral fat. By considering the muscle tissue between the subcutaneous and
visceral fat as a guide, a fat boundary line is set on the two—dimensional CT slice image.
Further, fat separation and measurement are performed on each image. However, the software
incurs a problem because a reduction in the CT value of the muscle tissue generates a false
positive regarding the position of the fat boundary. In the current study, we successfully
mitigate the influence of this problem. We focus on those parts where the boundary line curves
in an unnatural manner because this indicates the parts in which the boundary calculation incurs
an error. We attempt to reduce this error by flattening the curve using linear interpolation.
In particular, we centered on a simple spike—like shape that faces into the human body. This
algorithm reduces the overall complexity of the spiky shape. Some errors are observed to remain
in parts where the shape of boundary line is complex. Additionally, because this method ignores
the structure of the body, we assume that, if the interval to be interpolated was long, it would
affect the measured fat volume.
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Time and Space Dependent Characteristics of HVDC Electric Field Stress in Oil-pressboard
Composite Insulation Systems
Ryuichi Nakanex1, Katsumi Kato*2, Hitoshi Okubo%*1
%] Aichi Institute of Technology, *2 Department of Electrical Engineering and Information Science,
National Institute of Technology (KOSEN), Niihama College
IEEE Conference on Electrical Insulation and Dielectric Phenomena, Cancun, Mexico, Oct.21-24
(2018), pp. 442-445

For an enhancement of HVDC electrical insulation performance in power equipment, we need to
investigate more details of DC-dependent charge activities and resultant DC—peculiar electric
field distributions. In this paper, we focused our investigations on time and space dependent
characteristics of charge behavior and DC electric field in oil—pressboard (PB) composite
insulation systems. By using different structure models with different field non—uniformity
factors, and based on the material properties of oil and PB, we calculated the time transition
of accumulated charge density on PB surface and electric field distributions, from DC-on to DC
steady—state. As a result, in quasi—and non-uniform fields, we found the electric field
distributions and the charge accumulations on PB were to be built up nonlinearly, depending on
the local electric field stress. Time constants of electric field in oil differs depending on
locations and the final distributions were formed. We finally discussed the time dependent
characteristics of the electric field stress as functions of electric field non—uniformity
factors and the magnitude of local electric fields
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Fabrication of Permittivity Graded Materials (&-FGM) by Flexible Mixture Casting Method
Kenta Ochiai*l, Atsuhiro Izu*l, Ryota Oishi*1, Hiroki Kojima*1l, Hiroshi Mitsudome*2, Hironori
Yanase*2, Kenji Okamoto*2, Katsumi Kato*3, Naoki Hayakawa*l

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

IEEE Conference on Electrical Insulation and Dielectric Phenomena, Cancun, Mexico, Oct.21-24
(2018), pp. 578-581.

For the downsizing of gas insulated power apparatus, we have proposed the electric field
grading technique by “functionally graded materials” with spatial distribution of permittivity
(e -FGM). In this paper, we fabricated post—type and truncated cone—type & -FGM by a novel and
practical technique “flexible mixture casting method” (FMC method). We confirmed that & —FGM
by FMC method has the discharge inception voltage improvement effect by both experiment and

simulation.
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Electric Field Grading by Functional ly Graded Materials (FGM) for HVDC Gas Insulated Power
Apparatus

Naoki Hayakawa*1, Ryota Oishi*1, Hiroki Kojima#*l, Katsumi Kato*2, Nabila Zebouchi*3

*1 Nagoya University, %2 Fuji Electric Co., Ltd. *3 Department of Electrical Engineering and
Information Science, National Institute of Technology (KOSEN), Niihama College, *3 Cardiff University
(UK)
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IEEE Conference on Electrical Insulation and Dielectric Phenomena, Cancun, Mexico, Oct.21-24
(2018), pp. 309-312.

Functionally graded materials (FGM) have been investigated as innovative field grading and
control techniques for gas insulated power apparatus such as gas insulated switchgears (GIS)
and gas insulated transmission lines (GIL). We have so far verified that FGM with the spatial
permittivity distribution can control the electric field distribution around GIS spacers under
AC and impulse voltage stresses. In this paper, we proposed the new application of FGM for HVDC
power apparatus (DC-FGM) and investigated the technical feasibility of the electric field
control by DC-FGM. The calculation results revealed that DC-FGM with the spatial conductivity
distribution in the spacer bulk can control the electric field distribution around the spacer
in consideration of the temperature distribution under DC voltage stress
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