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Symposiumi

Plenary Talk
Presenter:

Prof. Ryusuke Ae

Division of Public Health, Center for Community
Medicine, Jichi Medical University

Title:

Data analysis project in medical and engineering collaboration by big data in
Kawasaki Disease

Abstract:

Half a century has passed since Dr. Tomisaku Kawasaki first reported
patients with Kawasaki disease (KD) from Japan. Recently, KD has been
reported worldwide and in children of all races and ethnicities. Some patients
with KD develop coronary artery abnormalities, which is a global issue as it is
the current leading cause of acquired heart disease in children. Nevertheless,
the cause of KD remains unidentified.

In Japan, a nationwide KD survey has been conducted since 1970, aiming to
provide evidence that may suggest clues that could help identify KD
pathogenesis. To date, the database contains approximately 420 thousand
patients with KD; this is one of the largest patient registration databases
worldwide. We have established an interdisciplinary research team to analyze
KD database as an example of medical-engineering collaboration with
effective programming techniques for big data analysis. In this lecture, we talk
about the collaboration work with some informative results from big data
analysis.

Biography:

Dr. Ryusuke Ae is currently a professor at Jichi Medical University. After
graduating from Jichi Medical University in 2003, he was engaged in primary
healthcare in rural communities in Hyogo prefecture as a physician for ten
years. His medical specialty is general internal medicine (Fellow of the
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Japanese Society of Internal Medicine) and geriatrics (Board certified
Geriatrician: the Japan Geriatric Society). After his clinical experience, he has
been an epidemiologist at Jichi Medical University since 2013. While a
Regular Research Fellow at the Centers for Disease Control and Prevention
(CDC) during 2018-2019, he received several awards for skilled analysis of
complex Kawasaki disease data and a relevant publication. He is interested
in practical medical-engineering collaboration to find epidemiological
evidence that may result in identifying the etiology of Kawasaki disease.
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Invited Talk

Presenter:

Prof. Satoshi Yokojima

School of Pharmacy, Tokyo University of Pharmacy
and Life Sciences

Title:

Theoretical investigation of reversible fluorescent photoswitching molecules
upon irradiation with visible light

Abstract:

One of the problems of conventional photoswitches is in the use of UV light
as the trigger of the switch in at least one direction. Since UV light induces
harmful reactions and since UV light is absorbed at the surface in most
materials, it is preferable to use visible or IR light for controlling a
photoswitch. Thus, the development of photoswitches controlled by visible or
IR light is recently quite active. We theoretically investigated the mechanism
of a switch of one of such photoswitching organic molecules, a fluorescent
dye attached diarylethene. We show the photoswitching reaction upon
irradiation with green light occur due to multiplicity conversion based on
intramolecular energy transfer from the excited singlet state of the fluorescent
dye to the triplet state of diarylethene.

Biography:

Satoshi Yokojima studied field theory in physics at Keio Univ.. He received
PhD in 1995 supervised by Prof. R. Fukuda. He then worked on optical
response with Prof. S. Mukamel at Univ. of Rochester. He moved to Univ. of
Hong Kong and developed a linear scaling method with Prof. G.H. Chen.
After working with Prof. Y.J. Yan on dissipative systems, he studied a charge
transfer in DNA with Dr. A. Okada at Univ. of Tsukuba. He joined Dr. S.
Nakamura’s group at Mitsubishi Chemical and worked on photochromic
systems. He moved to Tokyo Univ. of Pharm. and Life Sci. in 2011 and
promoted to Professor in 2016.
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Invited Talk

Presenter:
Dr. Hiroshi Yokota

Graduate School of Human and Environmental
Studies, Kyoto University

Title:

Simulation study on “torsion” and local structure of chromosome: Loop
structure via one side loop extrusion with twist deformation

Abstract:

In eucaryotic cell, during cell division, genome DNA condenses into the rod-
like shape so called chromosome. The rod-like shape comes from
consecutive loop structures constructed by condensin (protein complex).

Experiments show that condensin binds with DNA through the two binding
sites, and then, pushes (extrudes) either of the binding sites. Such a one side
loop extrusion creates DNA loops. Molecular dynamics simulations, however,
show the fails of the chromosome condensation by only a one side loop
extrusion.

In this talk, we would like to talk about loop structures by one side loop
extrusion with twist deformation (a kind of “torsion” deformation) based on
coarse-grained molecular dynamics simulation. Moreover, each structure is
compared with some experiments in vivo and in vitro.

Biography:

Hiroshi Yokota is currently a postdoctoral researcher in Graduate School of
Human and Environmental Studies, Kyoto University. He received his Dr. in
Department of physics, Tohoku University in 2019. After he received his Dr.,
he had been working as a postdoctoral researcher at RIKEN 2019-2023. He
has theoretically studied chromosome condensation and polymer
crystallization based on soft matter physics.
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Plenary Talk
Presenter:

Prof. Masayuki Yokoyama

Sensing and Intellectualization unit / Rokkasho
Research Center,

National Institute for Fusion Science / National
Institutes of Natural Sciences

Title:

Statistical-mathematical thinking in fusion research

Abstract:

“Statistical-mathematical thinking in fusion research” has been proposed,
which complements conventional thinking based on plasma-physics. Its main
concept is to acquire a model that “fits to the data”, rather than trying to
explain the data. It does not necessarily have to be a “big data” but has a
strong implication of maximizing data utilization. It can be said that this
viewpoint is different from Al, which assumes the existence of big data. A few
examples of such thinking will be described in the talk. It will be possible to
share issues in fusion research with the statistical mathematics community
and challenge them by widening the viewpoints such as plasma physics and
statistical mathematics. It is also timely to consider this approach since the
measurement becomes limited towards the fusion reactor and the need for
estimation of necessary parameters will be increasing.

Biography:

| was born in Niigata in 1969. | completed the doctoral program at Kyoto
University (Graduate School of Nuclear Engineering) and became an
assistant professor of National Institute for Fusion Science (NIFS) in Jul.
1996. | conducted research mostly related to thermal transport issues of
helical plasma (Large Helical Device) and then promoted the initiative to
formulate the integrated transport analysis suite, so called TASK3D-a. Based
on the accumulated results by TASK3D-a, | have got the interest to



implement a data-science approach and then have proceeded to propose
“Statistical-mathematical thinking in fusion research” (this talk). | am currently
the director of Rokkasho Research Center of NIFS.
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Invited Talk

Presenter:
Prof. Kazuo Kashiyama

Civil and Environmental Engineering, Chuo University

Title:

Simulation and Visulaization Using XR technology
~Application to Safety and Environmental Problems~

Abstract:

In recent years, the development of XR (VR/AR/MR) has been remarkable,
and it is effectively used not only in the field of science and engineering but
also in various fields. In this presentation, the simulation and visualization
using XR technique for safety and environmental problems are presented.

For the application to safety problem, Tsunami disaster problem is
investigated. Tsunamis kill many human beings and damages economic
activities seriously, such as the tsunami caused by the Great East Japan
Earthquake in 2011. It is very important to develop useful modelling,
simulation and visualization methods for tsunami waves in order to perform
the planning and design for the community development and the mitigation of
disaster. Especially, the visualization is important to understand the power of
tsunami and to improve the consciousness of disaster mitigation. In this
presentation, the modelling, simulation and visualization methods for tsunami
waves are presented. For the modelling method, several GIS, CAD and AUV
data are employed. The stabilized finite element method is employed for
tsunami based on the shallow water equation. We also propose a
visualization system linked to the evacuation simulation to understand the
power of tsunami and the importance of the evacuation. The present
modelling, simulation and visualization methods are shown to be useful tools
for disaster mitigation education.

On the other hand, for the application to environmental problem, noise
problem in urban area is investigated. Since noise may affect the human
body such as psychological discomfort and sleep disturbance, it is necessary
to quantitatively evaluate the noise level when planning and designing
soundproofing measures in urban area. In the conventional studies, the
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computed noise level is described by the visualization using computer graphic
such as iso-surface. Although the visualization is a powerful tool to
understand the distribution of noise, it is difficult to recognize the noise level
intuitively. In this presentation, noise evaluation systems based on both
acoustic wave theory and geometrical acoustic theory are developed. The
system exposes to the users the computed noise level with both the auditory
information using sound source signal and the visual information using CG
image. In order to investigate the validity and efficiency of the method, the
present method is applied to several noise problems. The present system is
useful for planning and designing tool for various facilities in an urban area,
and also for consensus building for designers and the local residents.

Biography:

Dr. Kazuo Kashiyama obtained his PhD at Chuo University, Department of
Civil Engineering, in 1987. He is currently a professor of the Department of
Civil and Environmental Engineering of Chuo University and the director of Al
and Data Science Center of Chuo University. His research interests cover
many areas of computational mechanics, such as shallow water flow, free
surface flow, noise simulation, wind flow, fluid-structure interaction, high
performance computing and application of VR/AR/MR in pre and post
processing.

He received the encouragement award of computational mechanics JUSE
( Japan Union of Science and Engineering) in 1990, the Kawai medal from
JSCES (The Japan Society for Computational Engineering and Science) in
2008 and Computational Mechanics Award (Asian-Pacific Association for
Computational Mechanics) in 2013, JSCES Achievement Award and IACM
(International Association for Computational Mechanics) Fellow Award in
2016 and Achievement Award for Applied Mechanics (Japan Society of Civil
Engineers) in 2021.

He is the past President of the JSCES and an executive council member of
IACM since 2012. He also serves as the advisory board member of the
International Journal for Numerical Methods in Fluids, International Journal
for Numerical Methods in Engineering and International Journal of
Computational Methods.
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Invited Talk

Presenter:
Dr. Emi Narita

Graduate School of Engineering,
Kyoto University

Title:

Development of a neural-network-based turbulent transport model DeKANIS
and its application to integrated simulations of fusion plasmas

Abstract:

Fusion power is severely affected by plasma density and temperature, which
are usually predicted by integrated codes. Such codes solve transport
equations with turbulent fluxes provided by turbulent transport models
embedded in the codes. First-principle-based turbulent transport models give
reasonable agreement with experiments, but they consume large
computational resources. To accelerate integrated simulations, neural-
network (NN) based turbulent transport models have been developed, which
predict turbulent fluxes about 103 times faster than the conventional models.
While most NN based models work as surrogate models that mimic the
existing ones, our model named DeKANIS is founded on gyrokinetic
calculations performed on supercomputers and experimental data. DeKANIS
has the feature that reveals the dominant transport processes in the predicted
density and temperature based on the gyrokinetic calculations.

Biography:

PhD in Engineering from Osaka University in 2015. Emi Narita started her
career at Naka Fusion Institute of QST. She has been engaged in
experimental analysis of turbulent transport in fusion plasmas with gyrokinetic
codes, transport modelling utilizing machine learning techniques, and
development of integrated codes. She moved to the Graduate School of
Engineering at Kyoto University in 2023.
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Plenary Talk
Presenter:

Prof. Hisashi Morishita

Department of Electrical and Electronic Engineering,
National Defense Academy

Title:

An innovative decoupling method for MIMO antenna
element

Abstract:

Recently, the Internet of things (loT) has become prevalent with applications
in countless areas of life. Along with the significant annual increase in the
number of loT devices, data traffic will increase, especially mobile data traffic.
Therefore, large channel capacity and high-speed communication is required
to satisfy the needs of all users of these devices. Multiple input multiple
output (MIMO) is an attractive technique that can achieve a large channel
capacity and high-speed communication by using multiple antenna elements
in the same system. However, when MIMO antennas are closely placed in a
limited space, one important issue is the strong mutual coupling that
adversely affects the antenna efficiency. Thus, to improve the antenna
efficiency, a reduction in mutual coupling (hereinafter referred to as
decoupling) is required.

To date, many decoupling methods have been proposed. Among them, the
method using a bridge line (BL) to directly connect antenna elements is
considered as one of the simplest and most effective decoupling methods.
However, the resonant frequency shifts to a different frequency when the
antenna elements are connected directly by a BL. Hence, to shift the
resonant frequency toward the desired frequency, the original size of the
antenna elements must be adjusted individually. This is considered to be
disadvantageous if the methods are applied under design conditions that
hinder the implementation, for example, for small wireless modules with
antenna. Therefore, to easily decouple the antennas in such cases, an
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approach that does not require the adjustment of the original antenna sizes or
structure is required.

A simple idea to implement a decoupling method that meets the above
requirements is to use parasitic elements (PEs), since PEs will
electromagnetically couple the antenna if they are placed in suitable locations
close to the antenna. And thus, the antenna characteristics can be adjusted
using PEs instead of directly redesigning the original antenna. Based on this
idea, this study will utilize the combination of PEs and BLs to reduce the
mutual coupling between multiple planar inverted-F antennas (PIFAs), without
having to adjust the original antenna sizes or structure. In this study, PIFA
was chosen as the research object because it is the type of antenna widely
used in compact mobile terminals. Moreover, the design target of this study is
to reduce and maintain all the reflection coefficient and mutual coupling for
less than —10 dB, which are acceptable levels for MIMO antennas.

Firstly, the proposed method is investigated for two PIFAs with the feeding
pins facing each other as a primary study. Using the proposed decoupling
method, the mutual coupling decreased from -6.6 to —14.1 dB, and good
impedance matching is maintained simultaneously at the desired resonant
frequency of 2.0 GHz without having to adjust the original sizes of the PIFAs.
Therefore, the total antenna efficiency is improved from 77.4% to 94.6%.

Next, the proposed method is developed to increase the operating frequency
band and decouple the two PIFAs at these frequency bands. First, a dual-
band design for 1-element PIFA using PE is performed. The PEs are then
connected by a BL to decouple the two PIFAs in dual band. By loading the
proposed PEs and BL onto the two PIFAs, two resonances with good
impedance matching can be obtained at 2.0 and 2.4 GHz. Moreover, the
mutual coupling at these frequencies is reduced to -14.6 dB and -14.4 dB,
respectively. Therefore, the total antenna efficiency is improved from 77.4%
to 95.2% at 2.0 GHz, and from 66.9% to 90.0 % at 2.4 GHz.

Finally, the PEs and BLs are investigated to reduce the mutual coupling
between four PIFAs. As the number of PIFAs increases from two to four,
decoupling becomes considerably more complicated, and impedance
mismatch is also an issue to be considered. Therefore, PEs and BLs are
functionally developed to simultaneously achieve low mutual coupling and
improved impedance matching of the four PIFAs. The simulated results
showed that the proposed method could reduce and maintain all mutual
coupling for less than —10 dB, and simultaneously improve the impedance
matching at 2.0 GHz. Although the bandwidth is narrow, the antenna
efficiency at 2.0 GHz could be significantly improved from 64.2% to 84.8% for
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PIFA1 and PIFA4 and from 35.9% to 74.2% for PIFA2 and PIFAS3. Therefore,
the design target of this study is achieved.

Biography:

Hisashi Morishita received the B.S. degree from National Defense Academy
of Japan in 1980, the M.S. and Dr. Eng. Degrees from University of Tsukuba
in 1987 and 1980, respectively. From 1990 to 1992, he worked as a research
and development officer of JASDF. Since 1992, he has been with National
Defense Academy and is currently a Professor in the Department of Electrical
and Electronic Engineering. From 1996 to 1997, he was a Visiting
Researcher at Communications Research Laboratory, McMaster University,
Canada, he was engaged in research on smart antenna system.

He served as a Technical Committee member of the IEICE TG on Antennas
and Propagation between 2002 and 2003, a TC member of 2004 and 2007
International Symposium on Antennas and Propagation (ISAP), a Secretary
of 2002 Interim ISAP and was a Chair of the IEEE AP-S Japan Chapter from
2007 to 2008. He is currently a chair of Research Committee on Multi-
dimensional Mobile Communication Networks of JSST.

His research is concerned with mobile communications and small antennas,
on which he has published many papers in various major technical journals.
Dr. Morishita is a Fellow of IEICE and a Senior Member of IEEE.
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Invited Talk

Presenter:

Prof. Tatsuya Yamazaki

Faculty of Engineering, Niigata University

Title: <4

Multi-Agent Simulation for Urban Disaster Evacuation

Abstract:

Urban-sized evacuation simulation provides us with various knowledge and
suggestion before a real disaster happens. Therefore, multi-agent simulation
experiments must be useful to verify urban resiliency against disaster and to
design city functions to support the evacuees. This talk provides two types of
innovative multi-agent simulation experiments. The first developed evacuation
simulation model includes human psychological models for evacuee agents.
The objective of this model is to make the simulation experiments more
realistic and simulated experimental results show that the proposed model
provides accurate evacuation behaviors. In the second simulation model, we
propose a narrow-area specific messaging system using taxis as information
transmitters. As the experimental results, it is found that decentralized and
unbiased taxi allocation can accelerate evacuation completion.

Biography:

Tatsuya Yamazaki received the B.E., M.E. and Ph.D. degrees in information
engineering from Niigata University, Niigata, Japan, in 1987, 1989 and 2002,
respectively. He joined Communications Research Laboratory (at present,
National Institute of Information and Communications Technology) as a
researcher in 1989. Since August 2013, he has been with the Faculty of
Engineering, Niigata University, Niigata, where he is currently a Professor.
Currently, he is also the director at the Big Data Activation Research Center
of Niigata University.
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Invited Talk

Presenter:

Prof. Tomotaka Wada

Department of Electrical, Electronic and Information
Engineering, Faculty of Engineering Science,
Kansai University

Title:

Development of Emergency Rescue Evacuation Support System (ERESS) for
Safe and Secure Life

Abstract:

In recent years, many victims have been caused by sudden disasters such as
fires and terrorism all over the world. When disaster information cannot be
obtained, evacuees may not be able to choose a safe evacuation route. For
this reason, in a disaster, the damage will increase due to the delay in
evacuating. In order to reduce the number of victims caused by such sudden
disasters, it is very important to promptly provide disaster information to
evacuees. Hence, there is a system that quickly detects disasters and
provides evacuation guidance. Typical systems include systems using
communications such as mobile phones and sensor networks. An example of
the former is disaster navigation. This is an evacuation support system that
acquires current location information using the GPS function and displays the
route from the current location to the evacuation center. However, because
information acquisition depends on the server, information cannot be acquired
if the server is damaged during a disaster. In addition, it takes time to acquire
information because the access to the server is concentrated immediately
after the disaster. On the other hand, the latter sensor network is a system
composed of multiple sensors and servers. The sensors to be installed are
sensors that detect temperature, smoke, gas, etc., and the data acquired by
each sensor is managed by the server. It detects the occurrence of a disaster
from the acquired data and notifies the evacuees in the building after the
detection. However, it is limited to use only where the sensor is installed.
Also, if the sensors or servers are damaged, the system will stop functioning.
In order to solve these problems, we are developing an emergency rescue
evacuation support system (ERESS). ERESS is a system that automatically
detects disasters at an early stage by collecting sensor information from
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mobile terminals through an ad-hoc network. It provides evacuation support
by giving real-time disaster information to evacuees. | explain an overview of
the development of this system so far.

Biography:

Tomotaka Wada received B.E. and M.E. degrees in Electrical and Electronic
Engineering from Osaka Prefecture University, Japan, in 1995 and 1997,
respectively. He received his Ph.D. degree in Communications Engineering
from Osaka University, Japan, in 1999. From 1999 to 2006, he was a
research associate in the Faculty of Systems Engineering of Wakayama
University. In 2006, he joined the Faculty of Engineering at Kansai University,
where he is currently professor. His research interests are wireless
communications, sensor networks, evacuation support systems, and
Intelligent Transport Systems (ITS). He was serving as chair of the IEICE
Technical Committee on Intelligent Transport Systems Technology (ITS) from
2019 to 2021, and Information and Communication Technologies for Safe and
Secure Life (ICTSSL) from 2022 to 2023. He was also chair of IEEE
Communications Society Kansai Chapter from 2020 to 2022. He is a senior
member of IEEE and IEICE, and a member of IPSJ, JSST and JASDIS.
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relief signals using Bluetooth

AN FERR U, HEE R 2
Ryusei Koike!", Tatsuya Kabasawa?

VR T R R B AT L THEK
PR TREMFEML BRE T AT L TEH
! Electrical and Mechanical Systems Engineering Advanced Course,
National Institude of Technology, Nagaoka College
2 Dept. of Electrical and Electronic Systems Engineering,
National Institute of Technology, Nagaoka College
ac34807e@nagaocka-ct.ac.jp

Abstract. Rapid rescue operations are essential to save more lives in the event of a large-scale
disaster. In order to carry out such rapid rescue operations, it is important to understand the
condition and location information of the victim included in the rescue request from the victim.
Therefore, it is expected that the transmission of rescue signals using information communica-
tion devices such as cell phones, which have a high penetration rate, will be effective. However,
due to reasons such as line congestion caused by a rapid increase in communications, power
outages caused by earthquakes, and the fact that base stations are actually damaged, commu-
nication is difficult, resulting in delays in rescue operations. In this study, we construct a net-
work using direct communication between mobile terminals owned by disaster victims when
communication stations are not available, and analyze the collection of rescue signals from
disaster victims using a communication method that assumes SOSCast, and study its transmis-
sion characteristics.

Keywords: Ad hoc mode, Ad hoc network, Bluetooth, SOSCast, Collection rate of SOS message
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1. IXC®HIT

KPR R EDOIAERFZ LV £ < O AN 2B 5 72 D113, Bl 7o KB B 5324
FEARW R TH 5. EORERBENEE 21T 5 72D, #ENS OB EFEICE £
DR E DORESCEFRAIET L ENEETHD.

HHARERFFITIE, 76.9%DH K N EERERE 2 T L TRV [1], ERBEIC
£5E 2019 FIZB T HMHDA~— N7 4 VORARIIE 83.4% & i, @WK
RTH HIERBEREL N REBEDEEIIDIETH L L TFHENTWS. L
MU G, HHAARKERRFCEER B2 A ORI ERE N A L N2, BE0R
BRI X 2@ 3 EIRE O IRMERE KT & D155, RN EBICHSIE LTV D &
STEHHEND, WL OO CHRENREE L 700, #EFEORBEHFE 2 E X T
BRI ENRNAE L2 s W BEA 22 TV 5.

AWFIECTlE, SERHICERBOME AN TEX WA IZBW T, #58E ORI
KETOBEBEEEZ R Yy BU—27 28 L, SOSCast Z4H7E L7=@E HFiEIC XY
B F ORINE B OUEIZBE U THRIT 21T\, T OEERHEICE T 25t B &
5.

2. SOSCast x i\ e I a2 b—Ta VOME

X 1 {2 SOSCast[2]DE T /L & ~x¢. SOSCast %, 1#E AN AIFEINICIF(ET D BENT
TN OHERRR DO, ailE 5 5 DI o A DR ~, /R EZ &3
Bluetooth (BT)IZ & A EEEEZHWTRE S 2 BT oD THS.

X 1(a)?D & 9 IS RIT B & O1E rTRERLPH NI FE T DAL O P S FH AR 0 D&
MRS D ZWVREZ 1 DR, B ONRFHE L RE LEKWE B 2557 5. ith
SRR BRI BRI GA X, EORBES bREHHRICHT TEEFTS. b L
H& L0 BRSSO EAR D IEE fTRERFENICIFIE Lo 1254, B 2%
RKELT, RBMEBDONE LRFEEE21TH.

WIZIZ 1(b)D X 9 IZHi AR DO E(E FIREFIFA NI SIS DR CE 1254, TOMmET
B O AEE LR RICEINE B OREEREZITH . b LIRS B TEE LR
KR THHEHE, BREINZWAICERF L TW T X COKMEST2EET 5.

Z O1E F ROFS MBI O@1E AT RERIPH /M AFAE T 2 s AR o 7k ) I <
72 o TSR OBENE 5 bAEWE ITEE T2 Z LR BB T o 5.

F7-, BATHIFEL W SOSCast Z# VT R = bL—3 3 VAT 2356, HE AR
N5 & & HICFHERIIID L, SOSCast & AV TUWR WA IR & [ZFHE RN
322 EHBH L TW5. SOSCast &2 VD Z & THRABRNA T 5 7=, MEL
7RI DRI D72 3 0 g R B AR DO BB E O ILIZ 7R’ 5 B2 BT
WA[3].

X 2 ([T ET VD~ v T nd. SR M AITTL 2 FI Lz~ v 7 & H
W5, —i 1km OEFE CEWE P BEIT 218 &R 2508 Lz, s KD
1B OHINLEIZET VN T RIS D L35, Bluetooth Class Hik& i
Class2 #7187 L, Bluetooth j#{3 ORIZEREIIHK K 10m &9 5. #EkFmRIZIBETG D
Bluetooth @ ID # HE DEAK ID £33 = L—3 3 VEEROEMERE, B NHE
L72RFEHEDO ID ZEH AL LDICETTDH. valb—rvaraBthL721%, &k
Flx~ v 7wy 50m OFE Thear V) ORI ~BEI§ 5. (ailE 1B E 5



JSST 2023
ZUEE U720 R0 B IEREE B OB EEREZ L. BHE B 2 XGRS EE
~NEETHEOEEHEMITENL D L L TARIOMHT TIEEE L TR, g5 E
KOBMA EI1TL 1500mAh, 2500mAh, 3000mAh D3 %A 7L L, I a2l — a3
BARFIC T 2 20 BTN T 5. TR iR O FEHIH 2L BT[] X 72 0 REf A R oD
1.50%& L, —J£® Bluetooth 183 OEFHI 11X 2.5mW & 5. & HaildE O@EfE ]
RERREE I MO BIRE DB CE 1256, KA DNIUE LI RBME B2 A CHAEZITH .
UEDEHETYI a2 b—2 a3 VEITY, RBMEEO PN EREZRET H.

30% 50% T0%

O—0—0 -

Y

(a) Selecting a

0%
- - -—3
ngetn D Suffer e@e minal D
—3 508 message
ﬁ = 3 Request
b T ission of 505 to the i i 3 i
X 1 SOSCast €T /L lz mm%7w7/7
(R AT 3T a2)

3. BITRREUEE

[ 3\ HSKEB AR )Y 200, 400, 600, 800, 1000 5 D & & DIV RO FEMTHE A2 =T
B SRR I IR R BRI D 10% & LTI al—a v &fTo7-.

K3 L0, #EREMAREDHMT 5 &, WERLHML TWDZ ENnns. UE
RO b RE DS T2 DITHKE AT Z 200 B0 5 400 RIZEZ TR TH -
7o ZHUTHEREBIRARAN S S b LI, KVRFEHEOT KRBy 7 32y NU—7 h3tE
EEIN, BIRERRNDEE TRERAN~NEARNRG D20 THDEEZLND.

70

[ [) e or @

(=] [=] (=] =] [=]
L]

L]

Average collection rate [%6]
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]
T

0
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X 4 (B R AREL DN 30, 60, 90, 120, 150 B D & & OIEROMNTFEREZ 7T, =
T, WRERAEEZ 600 B E LTy al—a rEfTol.

K4 X0, GEIRERAEDEMNT D E, WERLEMLTWDLZ ENgNn5D. T
X, KB T Ry 7 32y T — I AOPWKEBEMRRER LT D ENTETNDED
LThdHEEZLND. K3 EX4 X0, #EEmRAED 600 B3 L TRl iR
s 120 5D & OYERITH 67.9%, HERFIALD 1000 A3 L TEMRE A
100 5D & EDOIUERITHI 648% TH Y, FIRREL/R->TWNDLZ NG5, =
D Z & D, SOSCast [FH K F A DB LN EUIE ED 7 Meif & m A T H 2= &
SREEZIUETEZORERH D EEZLLND.

B0

b e = o o =
S S = =} = =
-

Average collection rate [%

=

/]
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Number of propagator’s terminals

4 4 AR AR T D IR R DL

4. £

FETLHIEZET /M LT SOSCast ZH Wy I a2 b—va v &{To7. fiflT
FER LY, KB IRROEEN mIE ENRE LS KMEFZIUETE DFHEN 7570 -
S ARBRIIANABET =272 2B RIC LT VN TOWKERKDOIRY & aihE
DEHELZEZEELTZHBAEOY I 2 b—3 9 U EITWD, WEROE(LARET 2 LENH
5.

e Z P EN

[1] AMGHE—BR, WGt KEICHO R HHAKEK L EANS e 23 2
=4 —2 72, NTT HhK, 2013.01

[2] L.ZAMORA et al.: Securing SOS Messages in Uncommunicable Areas via Information
Sharing Cluster, 2015, 1618-1626.

[8] WEAK, MERIRW: 7 N > 2 81512 L & KT DA EFFIED ] LIC 7
SHZE, 5 22 BIEH L AR YT A, 2017.1
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Molecular dynamics simulation of gapped DNA

labeled with fluorescent probes

& W3 7o' R E T, k0 TR ER Y, ER E L
TRAS 2, AR R A
Takumi Timothy Hashi'*", Susumu Fujiwara!”, Tomoko Mizuguchi', Yoshiteru
Yonetani’®, Naoya Shikazono®, Ken Akamatu®, Hiroaki Nakamura®*

AR LS ME R, 2 B R BT SR BR AR, ° 4 I B, RS R AR ST T
'Kyoto Inst. of Tech., >QST, *Nagoya Univ., “NIFS

*m3672016Qedu.kit.ac.jp

Abstract. DNA |34k % 2R BRI (SR, (L PWE ., IEMHBE%) CHIEZZI1T 5 Z &0
b5, ZOHEEIX, ARG, —AREHEINW, BERENL, BEBEO 4 FEICKE L
DI TE D, —ARELIWIZBWNT—5DOX 7 AT KRBT LR E N EXICTE
HX vy T EMEN S HEEICER Lz, BEICE 5 DNA OFEZRLE2THR D121, 20k
Ta—7ZXDMENE 72 TR I D0, FEBRIZIT TlE DNA O Ee 7 fkiE 2 i85
HZENNETH D, w7 0 —7% DNA IR L THFEN)FY S 2 Lb—3 a U &T
52 LT, FOERBENAEMERECOWTRHNT S, X vy 7OHEEICLAHE
WHIRFT 5,

Keywords: molecular dynamics simulation, gapped DNA, DNA damage, fluorescence resonance

energy transfer (FRET), fluorescent probe

1. Introduction

EMCB T DEEEREZHEIME THD DNA 1, VoBET ATV R—RZ 4
FHEHDLTT=2(A), 77 =2(G), ¥ F¥(C), I /(T)DOHIETHERIN D
ETHh., 2ROHENL TETTWVD,

DNA [ FZER LSO R IR 72 ORI ERIZ L » THET S Z L B35 5, DNA HE
1%, BB L > TAREIND 8-4F > 77 =2 (8oxo guanine), HiEH Lk L 7=
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Y B (apurinic/apyrimidinic site, AP #{i7), DNA H H¥ AMEEDO —AREN YN D
— AR U)Hr(single strand break, SSB), F 7L 72381405 AR Y] (double strand
break, DSB)72 823 5, AW Tl —ARBHUIWHRO—FETHLX v v S A7 2115
DNA [Z2WTHHT 5,

BEIZ L D DNA OEZL AR D bici 7T e —7 BHAN LN TWD, #t 7 1
— 7%, XU BEORE, BN TFOZEBOBNICFIH SN TEY . FEREICHRNE
RBEOBEREZIY HTZ LN TEXL2METH D, FEBR7Z 1T Tld DNA O IEfE 7oA % o2
T5ZENKEERZ L, BT r—7% DNA I L Co7rE )2 (MD) > 2 =
—va U EITH L TEOEB ARG D,

DNA OSEARKEEZEAL 2 FERAICHIE T 2 ke LT, @7 v —7 % o as It
T XL X —E B (fluorescence resonance energy transfer, FRET)DFHHIZ2 % %, FRET
X 2 HOEFERST(KF—LT 7875 =)D Tl = F V¥ —NERKIC 25 TET
OIBIZ LV EEBHT L8B4 ThHD, NF— 77877 —MEBfC L > T ¥
—OBEMERICENEEND, TNEFHA L TEKRE D T2 50 FRIEEEZ 5
DIZHNBN TN D, TRLF—BEIOMFRZRT FRET HRENTQO)XDO L5720 T
— T E M OKREZ N E Z AT 6 FICKIFIT DR TH D, FRET 84T
5B MEREY I~ 10m BRETH 5,

1

E=—w— (D
r 6
1+ (R_o)
ZZTRyF 7 = A2 —JEHE T, FRET %3N 50% & 72 % R — « 7 7 & 7 % —[H] i

YT D,

AWFFETIX. £7° DNA ORI E T 0 — T 2 RIF 2568 OFH 2 REHd 5,
WO FMEEES 10nm ICH S F 5 L 91T 15 RS 72 5 A8 DNA % 2 fi¥E/E
LTz, —oik, —AEUKTRO - THHX Y v 72 HFT5 DNA, b H DLk
HHIEDNA & L7 /B L7 DNA IZHEAFELBENTMD V2 2 L—3 3 V&7,
DNA DL {L=> FRET 208 % fifhr L 7=,

2. Models & Simulation

LLFDO X 91z, REEDNA CHEEDNAICKH L TMD v Ialb—ya v %f7ol, &
Sal—yaryy 7 NI, HF#xEr. MD 258, BB REOMIT R YN TX S
AmberTools22[1]% F\ 7=,

2.1 KB DNA DO FH{L

AmberTools22 @ Nucleic Acid Builder &3 = — /L% FIVTAHRBE D DNA 2Bk L7-.,
HWREANE, BEREORINEBRCTHEA L 0O—E% A=, &IZ, AmberTools22
D xLEAP £V 2 — /L& HAWNWT, XA 4D Na'x Iz ChEmzHFf L, DNA OJE Y
Z /K Cii7= L7z, DNA @ J7351% AmberTools22 @ OL15 /13574 . /KD J155% TIP3P /)
Bix AT, it T, RERO =XV FX—F/MuEITo72, £ L CTREMBERR v 7 X
DRFEZ[EE LT MD HEZBHB LT, 2ns T T, ZDOREE 0K 225 310K £T
SR U721, IREL 310 KITHERF L, —EHE (1 atm) T 10ns O ¥ b A2 1T - 72,
2.2 & DNA L3k T —7

BFEO X 91 U CFEE L 72 R85 DNA 12, Fig.l D X 912K v v & —Frif A
L7=bDEAER LT,
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2.1 HioBA L RBEIZ LT, XLEAP BV 2 — L E WA R, RPICEE T a—7%
T 5 729D1Z amberdyes 1354 VT, #tta3E(Alexa Fluord88/Alexa Fluor647)% i
KI8T 7= (Fig.2(2))[3]. & L TxA 4> (Na), WK ZMZ, =3 F—fK/h
{bxAT o T2, Z D%, AHIRERAR v 7 2ADEEZEE L TMD iHRZHmG Lz, D
REZ 0K D 310K F CTHIR L72% IR % 310 KIZHERF L, — &£ JJ(1 atm) T 400ns
? MD #HHE%ITo7, FRET IZOWTHRAL720, HEDNA O KF— - 778 7%
—[HIEERE C o 2 80 R MR Z 7o, kD7, KHEE DNA(Fig.2(b)IZkF L
THIRROMT 24T o 72,
15 base pairs T
5-AATATGTCTCTATGC-3’ o
3-TTATACA AGATACG-5

g '
60 : ‘
Fig.1 The base sequence of gapped DNA with = MMW%I
15 base pairs. L) | k'
b) .
30
0 5‘0 100 lISO 200 2‘50 300 3‘50 400

Time [ns]

80 — : ; ; : ; ;
nker ——
gap+linker (b)

70 -

distance[A]

B il S

\

301

Alexa Fluor 647

0 50 100 150 200 250 300 350 400
Time [ns]

[ns]
Fig.2 Snapshots of (a) a gapped DNA labeled Fig.3 Temporal evolution of (a) FRET dis-
with fluorescent probes and (b) an undamaged tance and (b) DNA end-to-end distance for
DNA labeled with fluorescent probes. a gapped DNA (orange) and an undamaged
DNA (blue).

3.  Results
3.0 e ARMEM & DNA ORuHME R

400ns DY 2 bL— 3 SR HE R MEEREL DNA o A i BRI 248
{b% Fig3 1277, ZOMNEH, DNAIZX v v 70N h 5550 )X, 220G E(ER)
L0 b, HObEAAMER S DNA ORGGHEERER EH 6 b HAE L o TnDH 2 &
MHAHAIIN D, ZHULF ¥ v 7L > THRENTE/ZZ L K0 DNA 2R Hrivih
Bolzh, RN LTWALANLTHS,

3.2 FRET )R & $E
HOL AR FEHEE & DNA ORSGFBEEOSEIZ SN T /L7 e v hTRLTE
(Fig.4), 4 [E1E 728 3% (Alexa Fluor488/Alexa Fluor647) D 7 = L A Z — a1
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S6A[4]TH D, VI lb—a rOfERE Q)X A > TFRET ZhRICHOW TR,
(D)X L A AFEMIERESITVIE E FRET Ri3m< 725, Figd »HREEDOH O
EVFX Yy TNH DTN, wEREMEREOIVMEM B R bz, 207D, Fv v
TR D DNA DFAIZEBWT FRET WML Z DHERNE W EWVWR D,

Two-dimensional plot of undamaged DNA Two-dimensional plot of DNA with gaps
80 0.010 80 0.010

(a) oy )

70

70 0.008 0.008

601 60

0.006 0.006

50 50 1

0.004 0.004

FRET distance(A)
FRET distance( A)

0.002 0.002

30 4 30 4

T T T T T 0.000
T T T T T T 0.000
20 30 40 50 60 70 20 30 40 50 60 70

DNA End-to-end distance(A) DNA End-to-end distance(A)

Fig.4 Two-dimensional plot of FRET distance and DNA end-to-end distance (a) for an un-
damaged DNA and (b) for a gapped DNA.

4. Summary

Xy v THHT 5 DNA L OKREE DNA Ol et 7 o —7 285 L TH 78
NFT I a2 b—v 3 YEITV, DNA O8I0 6056 T EBE 2 510 U 72, & DR R,
X¥ v 7O L > T FRET ZRICENKEND Z END-oT-, Athid, 40t
FOTFNLNZHDNWTHIRD Z & T, FAIC L DR MR OB MOV TR
Ao Fm. EHICEVWKREOY I 2 L—32 3 U E{TH 2 L T DNA ORSEEIC b 35
HLTWL,
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Prognostic medication: whether the macroscopic
e(luation model can also predict dog’s medical data of
illness bEconsiderin difference of division speed of

S cells for human beings and dogs
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Abstract. A network theory model based on a nonlinear differential equation [1-3] mac-
roscopically showed a possibility for explaining interaction mechanism of six groups of
molecules on information and function in human beings. For the theory, a mathemat-
ical study was also conducted by Konagaya et al. [4], which showed a possibility to
predict premonition of an illness, recovery from an illness, and polymorphism. We also
simulated to search values of parameters in the network theory model, as histories of
illness computed match actual human medical data. As the results, we found compu-
tation results are consistent with the actual human medical data. However, in cases
of human beings, ethical and privacy issues make it difficult to collect much more
medical data. Thus, we also collected medical data for dogs to examine effectiveness
of the theory. We found that, by considering difference between the division numbers
of ES cells per year for human beings and dogs, the computational results for dogs are
also consistent with its medical history data.

Keywords: Premonition of illness, Recovery, Prognostic medication

1. FE

INE TORMEEDOKRFHIEBNT, EMNOETOH %26 DDV V—TTh
O, EMEZOERT —F006EZD L, AMOTREKSDERR Yy KT —7 R —
(EREISET B R S, & OIEMEE ORFMZL 2tk 3 5 FRRANEH T
LN otz[1]. TOEMRBKIGET LD FEREFIHAT D Z & T, mROFTIE,
FROEERE, & NOJFRE Y —2 % TRITE L AREESBEIOR STV 5[1,5].

12
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AWFETIE, HM D ES Ml 5ZiR A2 EE+5H 2 L T8 hOREARZ— DT
W72 T < A XOIFETFHNZHOWT S, BERISIGET VR GZTH D0 HREET 5.

2. BRWIRISET IV

ERBIIGET VX, IO 6 >0#EGHFEATRINS([5].

D{VH - D{V = 0—’11(D{V®Riv) - S(D{V)q (D
DY*' — D = a1, (D ®RY) — e(D)? (2)
D§V+1 - Dév = a13(D§V®R{V) - S(Dév)q 3)
RiVH - Riv = 0(21(D{V®R§V) - S(R{V)q (4)
Ry — RY = ap,{8(D7 — RY)®RL'} — e(RY)? (5)
RY*' — RY = ap3(DY®RY) — e(RY)1 (6)

X() - OFDODYRY X, DY ERY DFE/IMEAEZFRK L, S(RIIEZRY L0DFEKIEEZ =T,
DN (DNAZD§#R) L RN (BEFHE% ORI N 1T T RSN TH 5.
Thbb, (1) - (6) DL TR M DR ZE AR T, £z, A5 34
WHERT 5 TR L X —BOHFKIZ R L TWA. HWT, FRICBITH13F7 A —H|C
ST, NIMEMIAD SRR A2 FT . ayy~asldn T 7 v—FR+L O LW R
DESEEDDHNT A= THY, RICE-TERERD. eFET ML TNDHAEX
WDOHA XL > TREDEHTHD. & bEET /MULT D58, FHNRMRADE
HIFEEUTR 108 DA —F —TH DD T, DN ERN DA 7 0 —713 1.0X 103 fi4>D
MilnzEGteZ L2725, F, qiE=FfAFX—HIROBE 2RO LEHTHH.

3. EREORRT—2LTIal—Ta DL

3.1 b FOLGAE

FATHFZETIL, REOE FORET — % 2 IV ERmEHEAE LB SKEE S 2018 -
238)L, KETFTANSLHNDEND Y I ab—va VR EHET 2 2 LT, BRI
JGETNE FOIFETFHICOWTHED THLZ LN RENTWS. F2ETRLE
6 DDENTEREHNT, UL FOR NWIRTHAESHFTY I 2 L—va V&7 &,
EEEDOE FORET —2 L —HTHV I ab—a URERMELZ[5,6].

#£ 1 FHESRIES,6]

KT T N—T DR DY =DY=DY=RY=RY=RY=1.0
B o HE
A1 = A1y = Qg3 = Ay = A3 = 1.0
ajji=1-2,j=2-3) Uy = 2.7 S ay1 < 3.4 (AANE At=1.0x107)
£ 1.0 x 10713

FOF—HEIVRELITDHED, qiFl LY HREIWE
NI THBH2 L LT,

D ES Ml & tia A &2 & AFlE X

RN N/A £ FH%5.2 2T, 8 o ES #IIEAER 10 [l4y24

HTEDGFR=N/10 L RED.

13
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32 A XDEFHE

VT, Fx I ZERNEISET VN E FOJFRETRITZT TR, 4 XORBETRIC
LANTH L0 WETT 5720, BEOA XOFRET —2Z2INEL, Y Ia21—v g
EiToT0. A X&2TT Wb T SB%, BS M O A 43 2 RIS 90 [FI(A=90) TH 5 Z &,
eDfEAE3.0x 10712 L L7=.

FRo27—2 (B hEAX) ITOWTOHELHZEHLI-L 02 2 ITRT.

#£2 vIalb—Ta BT AEHBELM

A X[7]
a1 2.7 < ay, = 34 (A740F At=1.0x107)
£ 3.0 x 10712
R N/90
ayy = 2.8690537
, LOOE+10
7
;,1.00908 o1
2 1.006+06 D2
F — -D3
‘g_wosfod A1
$ 1.00E402 —R2
X X - = R3
o | 86858 &
0 5 10 15
Age
S al—savRR 1 3 4 5 3 10
Vi -3
_ [ } . | 115
TR RTE IO

K1 vI=zlb—val s mtilke S XOFEDI & okbig

X 1134 X OFHERER & EBEOFRBEGICH 5. Ml aE, e IR e s
IRLTWA. EEEZHIIAE DS, A AWRREN 2 5 0IRIEEFHRIRENS, H DI
SIRTL, ZOBRELLEDLNYVUIRD K9 ZF®A R o, AL T, Z O
EIRRTHDHELTWD. K1 LY, EBEOA XORET—Z LI ab— 3 U8
Bz —& L1

4, BER

ay; = 2.7670886

4

[
8
b
oy
5}

nsity of molecular

g

8

o r —.\
\\

— D1

e— D2
- =D3

— R1

—R2

De
=
8
s
T
5]

- = R3

S2al—vasBR | 6 |
SO CIR L A L
X2 A XDeDET, b FOFERHHEE (A=10) ZHWVWEHEEDY I 21— 3
FEIR L A X OIEFE DL & D

210, A XD e DIET, b FOFEHBE (A=10) ZHVWEEOMEETH L.
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Classification of six macroscopic molecular group in

the theorical model on biochemical reaction

processes : for prognostic medication
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Abstract. A macroscopic theory model based on nonlinear differential equations showed a
possibility for explaining interaction mechanism of six groups of molecules on information and
function in human beings. Then, along with the number theory applied for the differential equa-
tion, Konagaya derived mathematical conditions, predicting the premonition just before sick-
ness (discrepancy from a healthy condition), which are logically derived from the model. The
results obtained by Konagaya et al. agree with an important knowledge revealed by Chen.
Moreover, computational several time-histories of sickness obtained by solving the nonlinear
differential equations with various parameters agree well with actual time-dependent patterns
of sickness for human beings. In this report, we study in more detail the possibility for explain-
ing interaction mechanism of six groups of molecules. We concretely clarify the several bio-
molecules such as DNA, tRNA, mRNA, rRNA and polymerases, which belong to the six mac-
roscopic molecular groups in the theorical model.

Keywords: Network theory model, Interaction mechanism, Molecules
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Abstract. Radiation simulations have been widely used in high energy physics, medical sci-
ence, space science, and so on. Cancer is one of the diseases that are prevalent in the world
currently. More than half of cancer patients are treated with radiation therapy. Radiotherapy is
a technique for precise cancer treatment, using a system to deliver high radiation doses. The
treatment planning system allows good and careful planning of radiotherapy, which makes it
possible to bring out good quality images for target volumes and extract contours from target
volumes. This paper describes an Rol (region of interest) editing tool that the user, a doctor or
a medical physicist, can use it to finely adjust the shape of the target volumes for higher preci-
sion simulation.

Keywords: radiation simulation, Rol editor, artificial intelligence, segmentation

1. Introduction

The treatment planning of radiotherapy involves doctors using medical instruments to obtain
patient image data, such as CT images, containing the location and size of a patient's cancer
[1]. And then it administers radiation to the patient’s disease part to kill cancer cells without
damaging vital or healthy cells. Al is increasingly being used in the medical field. NVIDIA
Clara is a healthcare application framework for AI-powered imaging [2]. That is pro-
vided as a docker container for a Linux PC with an NVIDIA GPU. It runs on a Linux
PC as a standalone Al server and has the HTML interface to communicate with other
software.

v
Rol Editing Tool
NVIDIA Clar a 8 Radiotherapy simulation
) segmentations analyze and edit Rols
/ i .
Image Image data coordinates Extracted organs and target volumes Edit target volume area ;‘Evalgﬁtion -
NIfTT images Extracted Rols Edited Rols DVH

Fig. 1 Process to create DVH from NIfTI images with Rol Editing tool
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In this paper, our Rol editing tool is described. The Rol editing tool is used to extract organs
and tumors with NVIDIA Clara in patient’s CT images and then edit the shapes of the extracted
ones by a doctor or a medical physicist to correct the shapes precisely. It takes advantage of
those corrected shapes of organs and tumors for the radiotherapy simulation and the calculation
of DVH (dose volume histogram). DVH is used to evaluate radiation dose into the tissues. That
process using the Rol editing tool to calculate a DVH is shown in Fig. 1.

2. Segmentation and editing of organs and target volumes

Figure 2 shows an example of extracting multi-organ regions by using NVIDIA Clara. It is
used the pre-trained Al model, clara_pt unetr ct btcv_segmentation, provided by NVIDIA [3].
That Al model can extract 13 classes of organs. The extraction time by the Al server is about 8
seconds including data transfer from the client PC. It is possible to define the appropriate ma-
terial and the shape of each organ in radiotherapy simulation, and it contributes to higher pre-
cision simulation.

As shown in Edited Rols of Fig. 1, the Rol editing tool has successfully added points to the
outline of an extracted target volume that can be adjusted by moving the points with the mouse.
Red lines are smoothly connected to those points. The Rol editing tool for radiotherapy simu-
lation helps a doctor and a medical physicist to effortlessly move and adjust the contours of
target volumes. It is able to zoom up an arbitrary region to edit the shape as shown in Fig. 3.
This innovative feature aims to enhance the precision in radiotherapy simulation.

eoe t ece

: ymovea‘ points

Fig. 2 Multi-organs segmentation Fig. 3 Enlarging and editing Rol region

3. Summary

In this work, the Rol editor tool with Al is developed for radiotherapy simulation. It extracts
organs and tumors in a patient’s image data with NVIDIA Clara and provides editing of the
contours of the target volumes to correct those shapes by a doctor or a medical physicist. In the
next step, we develop a DVH viewer to evaluate radiation doses in the simulation with the
target volumes.
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A consideration on setting charging fee for charging
while doing something in electric vehicles
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Abstract. One of the problems of electric vehicles (EVs) is that the waiting time to charge is
longer than the waiting time to refuel a gasoline vehicle. One solution to this problem is to
reduce the waiting time only for charging (pure waiting time) by charging an EV in the park-
ing lot of a commercial facility while doing something at the facility. This concept is called
“Charging While Doing Something (CWDS)”. As the researches of CWDS, the pure waiting
time in various situations has been analyzed. In this report, we consider setting the charging
fee depending on the number of waiting EVs at the chargers in the facilities. We evaluate this
method through computer simulations and discuss how the decision of the charging fee af-
fects the performance of CWDS.

Keywords: electric vehicle, charging while doing something, charging fee
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Abstract. Object detection, which detects objects in images or videos, is used in various situ-
ations. When detecting small target objects, there is a problem of resolution reduction due to
enlarging the image. To solve this problem, it is possible to detect objects by using super-reso-
lution images for low-resolution images. The purpose of this study is to construct a method to
automatically optimize the parameters used for learning. These experiments are built a system
that automatically adjusts parameters and conducted, and as a result, same parameters are con-
tinued to learn from the middle. Optimal parameters could not search. Based on these results,
the system that automatically adjusts parameters is planned to be improved, and automatically
learn object detection is used the trained model.

Keywords: Super-Resolution, Object detection, SRCNN, YOLOV3
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Proposal of Parameter Processing in Neural Network
AR N T B IR 2, 5 2

Eiyu Tomimoril*, Kazuhiro Takeda?, Takashi Hara?
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Abstract. Batch normalization is currently a standard technique used in neural networks.
However, batch normalization is ineffective because the estimation of statistics becomes un-
stable if the data used in one training session is not sufficient. In addition, the normalization
methods that have emerged as a developmental approach suffer from expressivity loss be-
cause they cross over channels. Therefore, the objective of this study is to propose a parame-
ter process that can demonstrate the effectiveness of batch normalization even when the batch
size is small by using a bootstrap method.

Keywords: Neural Network, Batch Normalization, Bootstrap Method

1. HREEM

VR, A RBHE T2 —I 03y U= BNERL TS, =a2—F /%y b
U— 7 CIIRBER EOT-OBERS TH5HERD LD, BEFES T5HZ & TEERN
POR L 2B LW MEPEETHELERHH. ZORMEZET S 1 DO FE
BNy FEH]TH S, Ny FEHIITEFEE T —20Fhn» ol Lz 1 [\o
FENHEHT LT —% (R="yF) TEREHILEITY) 2L T, BoOBRWEEA
TEDLEDE DT ENRENTEY, BETTRMICHERILTWS. L,
ANy FIEFUETII ANy FHA XD PN S WIGEICHETROHEEN AL E LD, R

30



JSST2023
AR TEXRNVEWIMEENH L. FZTRESNEZON, LA Y—IEHIL [2],
A AL AEHE [8], 7 Vv—7ERIK[4]THD. LrL, Wb TF v i
B HIPHCTERILZIToTBY, REMELHBNLTLEY EWHOBBEARHS. 2D
72, WERORER G Sy FIEFLE L TRy FH A XN SWEADHT
LOEVEEO P E 235 2 LR TE R,
ZOIEBIZBIT D3y FH A AOMBERZKET 5720, RUFETIE Ny FIE
HALOR (Fx o2V T EOERE) ZIENLOONy FH A XTHEI NN
NI A—H OB REZ AR ET 5.

2. Ny FIERIL EBEROIERILFIE

Ny FIEREEE, 1 HOFEIERTHET—% (I=vyF) NT, Fx
YRV TEICERIEL, A= T NEFTHIBETH D, [6]. £, Ny T IEM
fbOFBA L LT A VY—1E#HL, 122 2 EHE, ZA— 7 EHARBRE L
TW5S., EOEBILTELI =Ny FRNOT —F0Mi%a b EICIEREITT> TV DHN
FERUEEZITOHMBEANENENRR D, A VA X ZTEHITTF v VT IERUE
LTEY, £ AZ AEHITERBOT v 2 VEICEHILEZ L TEBY, 71
— ZIERUL TIIE BN TIER L= F ¥ LD 7 —F I EFIL 2T > TV 5.
ENZENOFENESRLETT O ®@EEZ X 1 1RT.

Ny F Ny F

s

(a)/3y FIERIE (b) L 4 ¥ —IE{E

Ny F Ny F

Cat Ga%

Fx RV

()4 »R%& v RIEHE (d) 7 v—7E#RE
X 1. &FEOERL#EPH
3. 7—FRFNF v
T—FARNT v AELITRURBERE RS Tl —4% 2y bbbz
WKL, Y7o EERL, BT IO EN S REMOFEEEAHEET

LHETHDH[6]. AFETIIZOT — M A NT v FEEZHOWZIEFILFELRET
2.

31



JSST2023

4. REBFIE

REFIEL LT, MEEOHEIZT— AN v EE AW HIEZRET
5. IEBUEOHEPHIT S > FIEFUE ORI Z G720 8y FIERAE & RO &
Wzs2d, LNy FHA XN SVERFEMMEE TSR RD7D, 7
— AR vy FEENCTERET =2 2 E L, BT — % OftitENbILT
— A DI EDOHEEZITO 2 LI K> THEIEPALEILR D Z L &2 mlET 5.
VAT MHEN Z K 2 1R

"y F
T % w %ﬂ%ﬁ
?—v‘/ﬁk
BT — % DER 1 I TF— R OHHEOHT
sy F
gLF—%| Ei# Eﬁﬁ Eﬁﬁ‘
-‘H-‘/a"x‘

2. IMBFED Y AT LEE

5. EB

T—= A NT v FEEHOTHREEOHE 21TV, Ny FIEH L & FEROHFE T
EHULZIT OB RIEEZFEL, Ny FHA XN 205E L 20 DLEIZBNT Ay
FIES L E R LT, £, FEOT—%+ > bE LT MNIST[7] &2 H L=, bk
DFEREZFR LI, Ny TV A XN 20OEOFE 77 7 %X 3127

—— batch_normalization —— bootstrap_batch_normalization
~~- Normal(without batch_normalization) ~~- without bootstrap_batch_normalization

0.

o
@

0.6 1

0.4 4
- /_/\/JN\/‘
0.0

5 10 15 20 o 5 10 15 20
epochs epochs

(a)s3y FIERL (b)RREFiE

accuracy
o
Y

o
-

o
o

1=
=]
=]

3. FEX UFEBMMNIST)DEMR (RNyFH A X 2)

32



JSST2023

# 1 PEE UFHEHBRMNIST) O Efg#

FET % FA T4
RNy FHAR2 | Ry FHALRX20 | Ry FHARX2 | Ry FHAX20
Ny FIEFRAL[%] 11.20 87.00 10.50 74.50
REFE[%] 44.50 90.50 43.70 74.60

K 1OERERLY, Ny FHA X0 2 056, Ny FIERILEHENT 5 & IEMHF
OB, Lo LIREFIETIIRE LT E 7 — 21280 T 445% 7208 IEfRFR /N
FEFILLVELS o TWDLZ ENgnd. Fiz, Ny FH A X0 20 DEEITEN
TNy FIESULEED LRV EREZR LT, o T, BEFIEEIANyFH A X
MRZEWVIGEIIER L FRBRORBER DV, o, Ny FH A XN WHEITE,
Ny FIERAL L U IEERPEWZ &R oz,

6. HEDODEW LEBZDTE

BE, 7— AT v TEEZAVEERMEOEEZITY, Ny FH A /s
Gl BWTIEMERm LT 52 &b otz. LinL, Ny FH A XR+431TK
WG BIZHARTANy FHA ADNEWGEDIEMBPELS Ny FH A XOREE
ZATTNDZEBTND.

SHBOTEEL LT, ZTONyFHA ZAPNISNGE O EMRMEWEKR DIBTEZ
1TV, UERICHR T, FZFHliE LTy FIEFMBISMZ RO 7 v —71EH
fLL DHEBITO TETH 5.

e Z BN

[1] loffe, S., & Szegedy, C. (2015, June). Batch normalization: Accelerating deep network
training by reducing internal covariate shift. In International conference on machine
learning (pp. 448-456). PMLR.

[2] Ba, J. L., Kiros, J. R., & Hinton, G. E. (2016). Layer normalization. arXiv preprint
arXiv:1607.06450.

[3] Ulyanov, D., Vedaldi, A., & Lempitsky, V. (2016). Instance normalization: The missing
ingredient for fast stylization. arXiv preprint arXiv:1607.08022.

[4] Wu, Y., & He, K. (2018). Group normalization. In Proceedings of the European confer-
ence on computer vision (ECCV) (pp. 3-19).

[5] /3 FIEMI{E(Batch Normalization) & & % 7Y
(https://cvml-expertguide.net/terms/dl/layers/batch-normalization-layer/)

[6] 7— ATy TWEVF T T ERMM L CREEM ORI A HEE
(https://wakame-msds.com/bootstrap/)

[7] https://ja.wikipedia.org/wiki/MISST 7 — & ~<—

33



JSST 2023

EREET NIRRT 5 X 7 NVESIHEE DR
Consideration of Double Array Structure
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Abstract. Translation speed and memory requirements have a significant impact on the per-
formance of language models. For this reason, compact and fast language model implementa-
tion techniques are being actively researched. DALM using double array has been proposed
as a method for implementing language models, but the construction of double array is ex-
tremely time consuming. In this study, we attempt to speed up the construction of double ar-
ray by using the BM method, a string search algorithm, for constructing double array.

Keywords: language model, double array, BM method
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Abstract. This research paper describes a real-time system for identifying the alphabets of
Nepali Sign Language (NSL) that employs modern computer vision and machine learning tech-
niques. The proposed method uses the Mediapipe library for feature extraction and the Deep
Learning for Nepali Sign Language online tool, Teachable Machine, trained by Google. The
test results show that the system can recognize NSL alphabets with 99% accuracy, making it a
promising candidate for use in communication devices for people with hearing loss or who are
deaf.

Keywords: real-time sign language recognition, Nepali sign language, teachable machine

1. Introduction

As of the latest report in early 2022 [1], there are about 961,510 people who are deaf or hard
of hearing in the United States, which is a rough estimate of 3.3% of the total population. The
total population as of 2021 was 29,500,464, based on Worldometer's elaboration of the latest
United Nations data [2]. Sign language is a crucial aspect of their community. They rely on it
daily to communicate with their partners and friends. The complexity of these signs and the
knowledge of these gestures are unknown to many, which can lead to miscommunication or no
communication at all.

NSL is a somewhat standardized language based informally on the variety of Kathmandu, with
lesser input from varieties of Pokhara and elsewhere. It uses both static and dynamic finger-
spelling (i.e., manual alphabet) and uses only one hand. There are 37 consonants and 13 vowels
in total, making up a 50-alphabet set or manual alphabet for the Nepali language. The same set
is represented using gestures for NSL, as shown in Fig. 1 [3]. The vowels are basically dynamic
gestures, and the consonants are static gestures. Gesture recognition has been performed con-
sidering only the consonant set.

Different approaches exist for SLR, depending on the employed techniques. In this paper, an
approach for alphabet recognition considering NSL is described. It is mostly focused on static
recognition.

2. NSL recognition system

This work contributes a deep learning-powered NSL recognition system focused on
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recognizing a few fundamental letters of the Nepalese alphabet. We attempt to implement a
methodology that involves the implementation of a hand tracking solution provided by Goog-
le's open-source project, Mediapipe [4], and Teachable Machine for training. Additionally, we
try to implement a string of words together and make the sentence for the sign by signer to be
understood. The recognition of the first alphabet, “Ka”, by the system is shown in Fig. 2.
In this research, a sequence-to-sequence Transformer model [5] is introduced into our system
for text generation tasks. By utilizing its advanced attention mechanisms and contextual em-
beddings, it generates coherent and contextually relevant text outputs by the signer and outputs
them in sentences. The Transformer's inherent ability to handle sequential data makes it well-
suited for tasks such as text generation.
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3. Conclusion

This research attempts to provide a visual solution for the sign language recognition problem
in regional Nepal. It uses advanced tools like MediaPipe and Teachable Machine, which each
have different sets of alphabets. Additionally, the implementation of MediaPipe ensures accu-
rate tracking of the hand movements, including different motions in the finger phalanges and
finger joint deviations. This research can be further extended to more signs from the Nepali
Sign Language (NSL), including dynamic gestures used in daily life communications.
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Abstract. We investigated numerically histories of fuel pellets during expansion after implo-
sion and ignition for heavy-ion inertial fusion. The results showed that the fuel pellet materials
were rapidly expanded toward a chamber wall. As a result, it was implied that the state of the
fuel pellet materials changed from a continuous flow to a free molecular flow after 2 nsec.

Keywords: Heavy-ion inertial fusion, fluid dynamics, fuel pellet, expansion dynamics

1. Introduction

Heavy-ion inertial fusion (HIF) is one of directions for controlled thermonuclear fusion re-
search [1]. After a fuel pellet in the center of a reactor chamber is ignited by irradiation of
heavy-ion beams, Deuterium (D) and Tritium (T) fuel is expected to be burned. The explosion
wave pushes the fuel and structural materials of target pellet, and impacts the inner wall of
reactor chamber. These are absorbed by the reactor wall, and the generated heat is converted
into electrical energy using a power generation system.

Energy from the fuel pellet is released as neutrons and alpha particles from the fusion reaction,
X-rays and fast ions produced as the burn products propagate outward. The radiations are dam-
age factors impacting the reactor wall, and the estimation is key issue to design the HIF reactor.
For this reason, the expansion dynamics of the fuel pellet after the ignition in a reactor chamber
should be studied for HIF power generation.

In this study, we investigated on the expansion dynamics of the fuel pellet after the ignition in
a reactor chamber for HIF. The state of the fuel target changes from fluid to molecular flow
during diffusion process. It is important to find the changing point because the numerical and
the physical models are also changed. The changing point is evaluated by the Knudsen number.

2. Numerical method and calculation condition

We developed a numerical code, which is based on a one-dimensional Lagrangian fluid system
in spherical coordinate. The mass conservation (continuous) equation, momentum (Navier-
Stokes) equation, energy (temperature) equation with thermal conduction, and ideal gas equa-
tion-of-state were numerically solved according to the initial condition as shown in Table 1 [1].
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The outer region (background gas in the chamber) of the fuel pellet was assumed as the tem-
perature of 1500 K and the pressure of 0.1 Pa [2].

Table 1: Initial condition for expansion phase of fuel pellet [1]

Layer Material Density [g/cc] Region [mm] Temperature [K]

Fuel DT 243.0 0~0.161 2.0x10°
Pusher LiosPbs 243.0 0.161 ~0.218 1.0x108
Ablator LigsPbs 0.35 0.218 ~3.45 2.0x107
Tamper Pb 0.57 3.45~5.29 1.5%10°

3. Result

Figure 1 shows the history of the fuel pellet during the expansion after the implosion and igni-
tion by obtaining the numerical simulation. At the initial condition (at the ignition), the fuel
density and temperature have large values. For this reason, the fuel materials were rapidly ex-
panded toward the chamber wall. The Knudsen number was evaluated with the parameters
obtained by the numerical simulation. As a result, it was evaluated that the Knudsen number

exceeded unity after 2 nsec for the entire fuel pellet.
2 . . . 350000 2 2x10°

(a) 300000 (b) 1.8x10°

1.6x107

w
3
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Figure 1: History of fuel pellet during expansion phase (a) for density and (b) for temperature.

4. Summary

We obtained numerically the physical quantities of the fuel pellet during the expansion after
the implosion and ignition for HIF system. The results showed that the fuel pellet materials
were rapidly expanded toward the chamber wall from the center of the reactor chamber. As a
result, it was implied that the fuel pellet materials become a free molecular flow from a contin-
uous flow after 2 nsec by the Knudsen number estimated.
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Abstract. SEERHTE D AT DNA OEIRY/RZEEIOWTEET 5 Z 1IN #EETH 5,
ERNOLEONTZT—F ENFEINFEMD)Y R 2 L—y 3 VORI REAHAEDED
Z & T, DNA OFHHEEICET HHEE N LV IEMEIC /R D Z E NI TE 5, A%
TIIMIE BN 2 FF> DNA OBAESE 2 T3 2720 87 v — 7 CHEalk L 72 il
Y FEAT 2 H> DNA 2RI MD > 2 = L—3 3 > %470, DNA OEEZELIZD
W 24T o T2,

Keywords: molecular dynamics simulation, apurinic/apyrimidinic (AP) site, fluorescence reso-

nance energy transfer (FRET), fluorescent probe

1. Introduction

DNA 513K & < 30 T RSN, —ARHGIWr, PGS, B 4
FEXEA S 0 | 815 L7 DNA 2@ UNIEE SN2 0L, ZAREREZ &L, »N
IMEDRIRIC B 725 EZ 2 5N TW5A, DNA F OIS U= ERA0 XM 55Ep AT
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(APsite) & FEIZHL, EFE/2 DNABEDOOESTH D,

7 = % L ¥ — B #f)(Fluorescence Resonance Energy Transfer : FRET) D 35k (2 %5
WTC, BLARFE2RET D720 MD V2 2 b—ya VUinER e FE LD, FRET
DNRITFICEZM O L B RFIEKET 570, BLMKEF S 2 fgdhnid
FRET 10ROt Z W ET 2T ) A— M A—F—OEHRE L THWDSZ ENRT
% %, FRET OFEERTIX, FRET 2h= 2 JET 25 2 & THtmy MO ZHE T 5,
LML, 7 /A X —REE(FRET ZhER0N 50% & 72 2 # e B M HEE 2 e 4 5 720
OEMEAE 71X, AP B BIZEINTWD ERE LTEEHEH LT 5, EEREIED 2
T DNA OB 72BN OWTEET 2 Z LITREECTH 5, TDd, EBRHHE
Ni=F—2 L FEFMD)Y R 2 L—3 g VO R 2SS bE D Z & T, DNA
DOEEZLICET A2HEELZ W ESE D MENSH D, AU TIE, BEEIA &2 £
DNA OENIREEZ o9 57280, @R 2% L7z DNA 23542 MD v = L
— g UERITV., HOLEBERLIEERED S FRET 2153 X O DNA Ok EHEE 23 5 fif
Mrait-> 72,

2. Models & Simulation

PUTFD X H5I2KHEE DNA CHEDNA K LTMD I 2 b—3 g U & T-o77,
I a2 b—3 3 0% Amber22 W TEIT LT,

Amber22 @ Nucleic Acid Builder ¥ = —/L % T 5-AATATGTCTCTATGC-3’
(strand1)DELFN A2 FFD DNA ZERC L72[1], &4 DFEMHAO R R 2 TR L T b 7
., strandl (2% B FAHSHIE 3°-TTATACAGAGATACG-5’ (strand2) Td 5, KT, Am-
ber22 ® tLEAP ¥ = —/ /L& AWT, & & P9 2720120 A 4 (Nah) & AdL,
DNA DOJE Y ZIAEK) Tl 7= L7=, DNA O /13T Amber22 @ bscl 113 % ., /KD 145
L TIP3P /)35 Mz, RO RAF—/MEEZITV, 2 ns O] DNA 28873720 K
IEELDD, 0K 7°5H 310K FTHIE L, TD
% DNA OFEEASNL. —EFETI(1 atm) D JE W5 5
SMEDOT, 8 ns DEMHLEFT - 7=,

Al U 72 KRB DNA OfiRmGEIC, Vb —
il U CHLBHREE ENEIER S B2 [2], M
W HEERAL & LT strand2 D LA T O EL(G) & HIBR
L. AP #Bfr% 1 Sffi A L7=(Fig.1), 7ERk L 7= DNA
W2k Ly %A A Nah) EEECR)Z A TERLSL D
THNF—F/MEEITV, ZDOHRFEERO T HLF
—ZR/ME LT, TORELZIHRELSL LT, —&
RFEDJE BRSO T FOIREE 0K 225 310K
FCHIEL7-Q2ns), & 512, HEZ 310K [ZHERFL .
—EE 1 (latm) DJEHIE RSO T, 48ns D MD
FHEEITo 72, £72 DNA OMEEZELZ <2572 Figl Structure of damaged DNA

. DNA DA M RS L OMERk U7- % MiE  with apurinic/apyrimidinic  sites.

B A 21 L 7= The area circled in white is AP
site. The blue particles in the fig-
ure represent counter ions (Na*).
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3. Results
%0 0.010 S0 0.010
804 0.008 804 0.008
z <
g 704 0.006 g 709 0.006
§ 60 1 0.004 % 60 7 0.004
3 3
50 - 0.002 501 0.002
20 1 — : . . . 0.000 40— I y 0.000
20 0 End to :’::‘ d|stanczﬂ[l\] 0 * * End to end distance [A] “
Fig.2 2D histogram of FRET distance Fig.3 2D histogram of FRET distance
and DNA end-to-end distance for an un- and DNA end-to-end distance for a
damaged DNA. damaged DNA.

DNA O#1EZ b FRET #h=R & OBRE TS -
| B EFER O BHEE S DNA O AR EEEE SV T
TWItE A NI T NEAER LT, U A R
Ui R fotdh 2 e EREEEEE LT ey P LM
ST 72 HERBEFE T4 LT LT, K484 DNA 07
v k% Fig2 (2, 5 DNA ® 7 1 v b % Fig3 0%
T FlEHAROMAGHOE L LT Alexa Fluordss,
Alexa Fluor647 % %4 CIR, C2R U > 1 —%# U T
fat STz, MR FEREEO /04 iX, AR5 DNA Tl
#140~50 A OFIPHICIN F » 7= DIk L, #8155 DNA TiX
% 35~50 A OFEFH CHEERBERIC A Lz, ZAUTHEE
DNA NZERZ D 5 L 5 e Z b Z & T Figd O X
212 DNA 2UENEATLTEEZ M T2T-02 B2 b
bo — i CaOGERMERET, KBS DNA TIIRERE
PNCIE < 5947 LCWBAS, BHEEZ LD & 50~60 A D% Flgg‘ Benti“““‘.‘rg of dam-
BREAL IS AP IS L Cn B, ZaUc LA oee DR WG SP
DNA THARMALDNA L0 bR A& &0 TRDD, pe particles in the ﬁgure
B 2 L% LR DNA LV S RBHEMICET LT represent counter ions (Na*).
DAL TN D,

4. Summary

AP 18155 DNA I L OURES DNA O Kigll AR 2 EHK ST MD I = b—
v a VATV, DNA OIS A0 WA EB MR W T 21T - T2, T DOFE R,
AP HEEALAY DNA HiE0w B MEERE, FRET #h=IZEEZ 525 2 &R 00o
.

L%, L ERBOBER, B b0FEOMLEDLEIZHOVWTEMD VI 2 L—
v a %47V, FRET %3 & DNA OREEZEA L & ORRIEZIA ST 5,
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Abstract. The completeness of the shape function is a previously overlooked issue in quadri-
lateral plate elements that utilize Hermite polynomials. This study presents and validates two
new Hermitian elements with completeness. The standard Hermitian quadrilateral elements
have 3 or 6 degrees of freedom (DoF) per node, while the focused ones with completeness
exhibit 4 or 9 DoF per node. Numerical simulations demonstrate that the Hermitian element
with completeness maintains high accuracy as the element aspect increases.

Keywords: Finite Element, Hermite polynomial, Plate bending, Kirchhoff-Love, Completeness

1. Introduction

Bogner et al. developed a thin plate element known as the BFS element, which uses Hermite
polynomials as shape functions explicitly [1]. According to Zienkiewicz et al.[2], this is the
most accurate plate element. However, its application has been limited due to strong geometric
constraints as it does not transform into a normalized coordinate system.

Researches on plate elements using the Hermite polynomials has been reintroduced by
laminate researchers in recent years. Beheshti [3] proposed a subparametric quadrilateral ele-
ment that utilizes Lagrange polynomials for coordinate transformations and Hermite polyno-
mials explicitly for the interpolation of bending deflections. However, these elements did not
have the completeness noted by Bogner et al.[1]. Thus, Bacciocchi et al. [4] developed isopar-
ametric and subparametric elements using Hermite interpolation to consider both cases of sat-
isfying and not satisfying completeness. However, the applied shape functions were derived by
solving algebraic equations and were not explicitly formulated.

The aim of this study is to develop a quadrilateral element that satisfies completeness with
the explicit use of the Hermite polynomials in the interpolation function. The validity of com-
pleteness is verified through numerical tests.

2. Hermite-based Finite Element Method

The transformation of the coordinates from the parent space , to the physical space Q, is
conducted using the Lagrange polynomials, as demonstrated in Beheshti [3]:
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4
:ZNiL(E,n)xi ~1<gn<1 ()

In this equation, x; denotes the corner position vector of the physical element. &, 7 represent
the coordinates in the parent space {, and N}(&,7) is the bi-linear shape function multiplied
by the first-order Lagrange polynomial. The derivatives with respect to (x,y) can be subse-
quently expressed by (&,7):

o 9 0% 9% 09 a3 a3 o* (o0 a 9% 92 02 a3 a3 o*
98’ 0n’ 082  an2’ 0E0n’ 0E20n 9E0n?’ 9E20n?2 =Nax 9y’ 0x2’ 9y?’ 0xdy’ 0x2dy’ 0x0y? 0x20y? 2)
where J is the transformation matrix.

The first step involves formulating a four-DoF-per-node (P4) element. The generalized
displacement vector for each node w; and the displacement field w, in the parent space 0,
are respectively defined as follows:

ow ow.  0*w
w; = 3wl =i =i =1 3)
ox " dy 't dxdy "
- ow 0%w
S NPEm e+ NPED 4
i3 anl 14 afanl} ( )

4
=Z{1V£'3(€,n>wi+1v ) o %

where N 3 1s a bi-cubic shape function formed by multiplying one-variable cubic Her-
mite functlons H; ) (%), the Hermite function H; 3 )(E) satisfies the following conditions:

3)
D, (&) = 8y Tt f’) — s, Li=12) ()
In this equation, §;; is the Kronecker delta. Thus, Hi(3)(f ) is given by:
1 1
HP@©) =72 -3¢ +¢9) HY () =7 (1§~ 2 4+¢%)
. ) (6)
HO@© = 72 +36 — ¢ HO© =7 (1= +§2 489
Accordingly, Ng 3(§,1) becomes:
NP &) = HP ©HD () N @) = HEL OHS () o
N &) = HP©OHD, () NE3 (&) = HE (OHS ()

where {i,r,s} € {{1,1,1},{2,3,1},{3,3,3},{4,1,3}}. Based on the relationship expressed in

Equation (2), w, can be represented in terms of the coordinates (x,y).

w, = Z{Ngg(x YIw; _|_le (x, y)— +N (.X y)—y +N ( ,Y) axay} ®)

i=1 {

Here, NL-I]J- 3(x,y) is the shape function in the physical space (. The stiffness matrix can be
derived in a similar manner to the Beheshti’s approach.

The next step involves formulating a nine-degree-of-freedom per node (P9) element. The
generalized displacement vector for each node w; and the displacement field w, in the
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parent space (), are respectively defined as follows:
ow ow_ 0d*w 0d*w_ d*w 33w 3w o*w
wi=3wl; —— i = li 75 li 3= | li === sl z=57= i ©)
dx = dy = Ox dy dxdy © 0x?0y * 0xdy? " dx?dy

4

w, =Z{1V£’5(s‘.n)wi+N S(¢, 17)— + NP, n)— + NS (¢, n)

i6

= %, 662 ® afa
(10)
+ G ) 652“6” 156 a&,‘”z + R 3500 }

N;j NH5(&,m) is a bi-quintic shape function formed by multiplying one-variable quintic Hermite
functlons H; 5 (¢), the Hermite function H, ) (&) satisfies the following conditions:

(5) 2 (5)
4 dH;2,(¢5) d®Hs,” (§)) o
H3i25(&5) = 8y %= y e =0 Gi=12) b
Consequently, Hi(s) (&) is given by:
! 16 2 16
1—&—282+283 +&4-¢&5 8 + 158 — 1083 + 3¢&°
) — (5) — 12
H5(5)= 5_7€+6€2+10€3_4f4_355 H(5)=1+5_252—253+E4+55

16 6 16
Accordingly, IVL-Ij- 5(&,m) becomes:

NES @) = HPOHE () NI En) = HL©OHS ) NE3Em) = B ©OHS, ()
NES@Em) = H,OHS ) NEEEn) = HO©OHS,m) NESEm) = HY @S m) (13)
NES@E,m) = HELOHS M NEEEn) = HL©OHE, ) NESEm) = HE,©OHS, ()
where {i,r,s} € {{1,1,1}, {2,4,1},{3,4,4}, {4,1,4}}. From the relationship in equation (2), w,

can be expressed in term of the coordinates (x,y).

4

ow ow 0%w 0%w
W, = Z {Niils(x' yIw; + N5 (x,y) %, + N5 (x, ) Ei + NiP(x, ) ax2; + N (x, ) 3y,

2

+ N5 (x, y)

0xdy,

i=1

(14)

3w w *w
+N11;5(x y) zay +N11;5(x y)a ayz +Nigs(xjy)wi}

3. Numerical tests

Here, a plate bending problem is solved to compare the results of the elements developed in this
study with the analytical solution. The plate is a square with [ = 0.4 m on each edge, thickness
t = 0.1 m, Young's modulus E = 200 GPa and Poisson's ratio v = 0.3. The load is a uniformly
distributed load g of 1 Mpa and D is the bending rigidity. Boundary conditions are imposed on
all four edges. According to the previous study [5], the analytical solution W is also given by w =
0.00126ql*/D(= 1.7612 x 10™3). Numerical and analytical solutions for the center deflection of
the plate are compared. The results are shown in Table 1. While the P4 element demonstrates good
accuracy with a small number of divisions, the error increases as the number of divisions grows; on
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Table 1 Error of central ‘ ‘ ‘
. 0 A & A
displacement of a clamped square plate i e <
subjected to a uniform loading T -20; * P3
Number of P4 P9 °: +P4
divisions . . g 40 o P6
x Xy Error % Error % é I A P9
4x4 0.3864 10525 | < 60}
12 x 12 0.4220 0.4306 80|
20 x 20 0.4219 0.4232 0 5 1‘0 1‘5 2‘0 2‘5 3‘0 35
40 x 40 0.4221 0.4222 Aspect ratio Ax /Ay
100 x 100 0.4221 0.4222 Figure 1 The influence of element aspect ratio on accuracy

the other hand, the P9 element shows a large error with a small number of divisions, but this error
decreases and converges as the number of divisions increases.

In this study, to verify the completeness of these elements, the error in changing the aspect
ratio of the elements is also evaluated. To change the element aspect ratio, the number of elements
in the x-direction is fixed at 20 and the number of elements in the y-direction is varied from 20 to
320. Figure 1 shows the results. P3 elements exhibit increasing errors as the aspect ratio grows,
likely due to the incompleteness of the shape functions, which results in the stiffness being overes-
timated. While not as significant as P3, P6 element displays a slightly larger error compared to P4
and P9. The accuracy of the P4 and P9 elements remained completely consistent as the aspect ratio
increased, staying within 0.5%.

4. Conclusion

Numerical tests are conducted to develop a quadrilateral element that achieves completeness
by explicitly utilizing Hermite polynomials in the interpolation function and to validate the com-
pleteness of the element. The results demonstrate that the P4 and P9 elements, which incorporate
Hermite functions with explicit completeness, exhibit superior performance. Given that these ele-
ments produce virtually no error even when the aspect ratio significantly increases, these elements
are projected to be highly useful for finite element analysis of long structures, e.g. bridges.
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Abstract. In this laboratory, research has been conducted on Japanese folk songs, especially
Chichibu yatai-bayashi, using machine learning to evaluate the skill of taiko drumming and
systems that automatically generate taiko drum sounds in order to help pass on the tradition. In
this study, we aimed to deepen our understanding of traditional culture by creating a system to
identify the regional characteristics of Japanese folk songs using various methods of machine
learning, and to explore further approaches to music using machine learning.

Keywords: Machine learning
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2. BEICHWET—42 LESE

AWFFETIL, BB T v 2 X LDV v V53 T@*’EF@%% L OEHIZRE
FEOHIEBCHRIE &I, RERE Vv XAOEHEY v VAT FE bITo 70, ARIOFER
T, bE, ERORGE, F-Vry XofhrEhEh S Eﬁafoﬁﬁﬁb ZnENn 10
B EIlIx > T E :3(7% =% & Lz, (% 1), 4 HTEET—2 & LTH
W, ROV O—dhiE 10 BT IR sl b O HRIT 5, AEIET — &wﬁéﬁi& L
TH o MFCC % w5, MFCC (Mel Frequency Cepstral Coefﬁcients) . BFEfE5
DR E RIS DI DD FIET, AN OBER RIS TR STV T, BO&E
Szt U CIERIE 72 & Lﬁ%ﬁfﬁﬁ“ém] Uy XL RFEO MFCC # ¥ 2 1R~ d, £
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fedh O F O SIEHZTD 1 IRTTORSNIC L, EhEzET LV E LT,
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world
4 AeiEH % o REA)2) Waltz For Debby
” Z 95 b AHD AR LINE So What
” v —7 vHi®@ HE L x A2 58 | My Favorite Things
FTAFT =X Y =7 vHi® HgEA) (FXLv | When You Wish
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s

] 15 3 45 6 75 9
Time Time

2 V¥ RO MFCC(/E) & HARRFED MFCC(£)

3. BRFEZICXAHIBOHESL U AT

A, FEICE RTEEE. SVM(TAR— b7 Z—< 3 0) NN(=2—F /L3R
U — &)@300)7’/1/: U X L& AW, OIS, BROY ¥ VT 24T 72, K-
B fFEKk=5). SVM, NN TOT A h 7 —% O IEfRHFIZNEFRIZ 93.1, 63.8, 93.1(%) T
b olo, AARRFEOHUIEOHETE O EMEHRIL, NHIZ 90.2, 80.5, 92.7(%) & 72> 7=(1X 3),

55



JSST 2023

k-5 i 515 SVM NN

D VAT 93.1(%) 63.8(%) 93.1(%)

Hidak > HEE 90.2(%) 80.5(%) 92.7(%)
EURIFES

4. EE

ABIOFE T, 2 7 NV—TIZHETHMETH 72720, Fo72< T X LR
NTZEEOWERIT 12 IZ72 53T CTh D, TNEBET L L SRIOFE T3 >DhHik
DENHIEMREN 05 % ER>TND720H, HOREFZEN I E WV oTWNDH I &R
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Base Station Placement for Sth Generation Mobile
Communication System Considering Obstacles

Fill T, A

So Katayama'®, Hiroshi Tamura'

PRROREER AR BE L AATZER B AU T Ol E LA
"Department of Electrical, Electronic, and Communication Engineering,
Graduate School of Science and Engineering, Chuo University

*al9. tc8wlg.chuo-u.ac.jp

Abstract. The coverage of antennas in the 5th generation mobile communication system (5G)
is related to frequency, and the higher the frequency, the smaller the coverage. Therefore, 5G
uses a higher frequency than 4G, the conventional communication standard, and thus has a
smaller communication range. In addition, because 5G radio waves are more direct than those
of 4G, they are more likely to be blocked by obstacles. Therefore, in locations with dense
buildings that serve as obstacles, the way 5G antennas are installed requires more consideration
of the shape and placement of obstacles and the communication range of the 5G antennas than
with conventional standards. Therefore, it is important to arrange the antennas in such a way
that a small number of antennas can cover the entire area efficiently. In this study, a regular
hexagon approximating the communication range of 5G antennas is placed on a plane, and then
simulations are performed using MATLAB to determine how to efficiently add antennas when
obstacles are placed.

Keywords: Computer simulation, 5G, Base Station Placement
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performance evaluation of Japanese traditional drum
performance with machine learning
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Abstract. Today, there are many tradition cultures in Japan. Japanese traditional instrument is
one of them, but it is difficult to continue to exist because we have to practice long time. Thus,
we made program which can evaluate level of performance skill with machine learning. It will
help us to know that how good we play these instruments and have more incentive. We focus
on Japanese drum of march along to festival. Our program evaluate performance in the context
of volume and rhythm.

Keywords: machine learning, Japanese traditional instruments
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Abstract. Recently, 5™ generation mobile communications systems (5G) is widespread in Ja-
pan. 5G is capable of higher speed and capacity communications than 4G. However, its com-
munication range is short. Moreover, server load will increase because devices connecting in-
ternet are increasing. One of the method to solve these problems is Mobile Edge Computing
(MEC). This paper discusses how to deploy MEC server efficiently by using simulation of
MATLAB.

Keywords: 5G, Edge Computing, Computer Simulation
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Abstract. This paper proposes a delivery method using drones and vehicles. The drone and
vehicle each perform deliveries independently. In a given square area, we assume that the
density of delivery destinations is greater in areas closer to the center. The stronger such a
tendency is, the more effective the proposed method is found to be.

Keywords: Computer simulation, Numerical methods, food delivery
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Channel assignment in wireless communication and
graph distance edge coloring
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Keita Suzuki' Hiroshi Tamura'
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! Department of Electronic, and Communication Engineering,
Graduate School of Science and Engineering, Chuo University
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Abstract. A channel in the wireless communication is corresponding to a color assigned to a
vertex (or an edge) in a graph. It is popular to minimize the number of colors assigned to ver-
tices of the graph. However, the maximum number of colors called Grundy Number is also
important. Obtaining a range of the number of channels will serve as an index for the develop-
ment of channel assignment algorithms in wireless communications. In this paper, we treat
distance coloring that extends the conventional edge coloring. We consider the upper bounds
of the number of colors.

Keywords: Wireless communication, Channel assignment, Graph coloring, Grundy coloring Edge

coloring
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The probability of coloring with the maximum num-
ber of colors by greedy colorings
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Abstract. In recent years, electronic devices using wireless communication have become a
necessity. Among them, multi-hop wireless networks, which enable direct communication
between terminals, have become the mainstream from cellular networks, where base stations
are installed and communication is possible only in that communication area. The use of the
same channel for communication between terminals causes collisions, resulting in interfer-
ence problems that hide information from each other. We solve this problem through a graph
coloring problem based on graph theory, which is related to channel assignment. Graph col-
oring refers to the problem where terminals are considered as points and channels are consid-
ered as colors. In this study, we use two types of distance coloring, one for lattice graphs and
the other for trees, paying attention to the maximum degree and the size of the separation
distance, respectively.

Keywords: Computer simulation , graph coloring ,probability of appearance
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Cs film thickness stabilization conditions on the
plasma grid in an ITER-scale negative ion source
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Abstract. In this study, the conditions to maintain the cesium (Cs) layer for 3600 s in an ITER-
scale negative ion source were investigated by using a Cs transport model that considers the
behavior of Cs in the negative ion source of neutral beam injector. These results suggest that it
is important not to add Cs excessively to maintain the Cs layer at 0.5 monolayer.

Keywords: Cesium, Negative ion source, N-NBI
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2. Modeling of Cs transport
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Abstract. The CIP-Soroban method is an adaptive mesh refinement method usually used to
calculate incompressible fluid. The standard of grid points distribution in different directions
of two-dimensional simulation is quite different. We modified two-dimensional CIP-Soroban
method to narrow down this difference of grid points distribution in different directions. The
modified two-dimensional CIP-Soroban method reduced a lot grid points compared to the orig-
inal CIP-Soroban method and functioned well in the test of solid body rotation problem.

Keywords: CIP-Soroban, Grid points, Adaptive mesh refinement

1. Introduction

The CIP-Soroban method is a good adaptive mesh refinement method [1-3], which is com-
monly used to calculate incompressible fluid. The number density of grid points in CIP-So-
roban method is inversely proportional to the value of monitor function of derivatives of solu-
tion values. Using such grid points structure, it is capable to solve the equations with CIP
method with 3rd order accuracy. However, the monitor functions of derivatives are different in
different directions for 2D CIP-Soroban method. As the results, the standards of grid point
distribution are different in different directions of 2D CIP-Soroban method. We modified 2D
CIP-Soroban method to narrow down this difference between different directions.

2. 2D CIP-Soroban method

In the original CIP-Soroban method [1-3] for 2D problem, the local derivatives of solution
values are quantified by the following monitor function.

M(x,y) = min \/1.0 +a <(Z_i))2 + (Z_z/)>Z> + ﬁ(

aqu
dy?

0%¢

J0x? +

> vaaX (1)
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Here, M is the monitor value of local derivatives of solution values;, x and y are the 2 di-
rections of 2D simulation; ¢ is the solution value used for quantification of local derivatives;
a and S are the scaling coefficients depending on the problem; M., is the maximum limit
for local monitor value.
In a 2D problem, the sequence of distributing grid points in CIP-Soroban method is first to
distribute the axes based on local derivatives of solution values, then distribute grid points on
the axes based on local derivatives.
The monitor function for finding the location of axes is defined by following forms.

MY () max = max{M(x, y)|xs < x < xg[} (2)
1 XE
MY (y)ave = H s M(x,y)dx 3)
MY (y) = qM” P max + (1 = OMY (V) ave, 0 < g < 1 (4

The monitor function for finding the locations of axes is the weighted average of the maximum
M value and average M value on the axes of the previous calculation time step. Here, the y-
direction is the direction perpendicular to the axes, x-direction is parallel to the axes; xs and
xg are the x coordinate of the start position and the end position on one axis; g is the
weighting function.

After the MY (y) are obtained, integrate it in the following form.

y
Mw=waww )
0

The axes are distributed on the location of equal distance of dI based on the local I(y). As
the results, axes number density is inversely proportional to local MY (y).

After the location of axes are determined, integrate the M(x,y) on the axes in the following
form.

Kﬂ=jM@wM ©)
0

The grid points are distributed on the location of equal distance of dI based on the local 1(x)
of the axis. As the results, grid points number density is inversely proportional to local M(x,y)
on the axis.

Figure 1 shows the schematic graph of the relation between local I function and axes locations
and grid points locations. In Fig. 1, the axes are distributed on the location of equal distance of
dI based on the I(y), and the grid points on one axis are distributed on the location of equal

distance of dI based onthe I(x) of the axis.
I1(y,t)

e U o il g digllgdl gdl g d g dl o dl gdig dl o ;04
dl dl dl g dig di dl_g dl_o dI gdl o dl gdi g dl 1)
“ o ! ollgllgileg il g i o I g i gi g i gilgd g .iu
di

° dl dl _ diI dl ® dl s di e dl e dl e dl e dl 'u'f. dl o Itx )

arjp dl_g dl dl dl_g dl g dl o di g dl gd dl dl It

di

dl al

dl dl dl dl dl e dl Py Py ° 1(x,6)

PPN e ® e

dl

— @

Figure 1. The schematic graph of the relation between local I function and axes locations and
grid points locations.

In an advection problem, the value is interpolated by Type-C CIP method [1] from surrounding
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grid points as is shown in Fig. 2. In Fig. 2, to obtain the value of C point from the white points
surrounding it, first interpolate the value of N and S points by using the values NL and NR
points, and SL and SR points, then interpolate C point by using the values of N and S points.

3. Modification to 2D CIP-Soroban method

NL N NR

—

dl
CoO

dl
SL S SR

Figure 2. Schematic graph of obtaining C point from surrounding points.

In Fig. 2, I(x) between NL point and NR point have the difference of dI, and I(x) between
SL point and SR point have the difference of dI, and from Secton.2, we have the
following conclusion:

XNR XSR
f M(x,y)dx = f M(x,y)dx = dI @)
XNL XSL
Here, xy;, and xyg are the x coordinate of NL point and NR point, and xg;, and xgg are
the x coordinate of SL point and SR point. However, from Secton.2, the same calculation be-

tween N point and S point does not equal to dI, i.e.:
YN

M(x,y)dy # dI (8)
Vs
The reason causing this is that MY (y) is used for distribution of axes, and when distributing

the grid points on an axis, the relation of y-direction is not considered. At the case that M (x, y)
suffers big variation on y-direction, MY (y) cannot properly represent M(x,y) on the axis,
since MY (y) isthe weighted average of the maximum M value and average M value on the
axis. For this reason, original CIP-Soroban method has a quite big difference on the standard
for distribution of grid points on x-direction and y-direction.

To narrow down this difference of x-direction and y-direction of grid points distribution, we

propose an additional condition for the distribution of grid points on axes:
YN
M(x,y)dy > dI 9
Vs
Any grid points not satisfying Eq. (9) will be removed.

2000 —9—9¢ 0 0

L o
oo 9o o o o o
oo o o o

- —0—0—0—0—
Figure 3. The schematic graph of grid points for the modified version of CIP-Soroban.
And in our modified form, we propose that we use the following MY (y) for axes distribution:
M7 (y) = max{M(x,y)|xs < x < xg|} (10)

Figure 3 shows the schematic graph of grid points for the modified version of CIP-Soroban. In
Fig. 3, the axes are distributed by Eq. (10) and Eq. (5), the black points are the grid points
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satisfied to Eq. (6) and Eq. (9), and the gray points are the grid points satisfied to Eq. (6) but
not to Eq. (9), and they are removed in modified version of CIP-Soroban method.

4. Test for the modified version of CIP-Soroban

To demonstrate the modified version of CIP-Soroban method, we calculated a solid body rota-
tion problem. Figure 4 (a) and Fig. 4 (c) shows the solid body at initial condition in original
CIP-Soroban and modified CIP-Soroban, respectively. Figure 4 (b) and Fig. 4(d) shows the
solid body after one revolution with original CIP-Soroban and modified CIP-Soroban, respec-
tively. The points in Fig. 4 are the grid points. From Fig. 4, the modified CIP-Soroban removed
a lot of grid points compared to the original CIP-Soroban and maintained the profile of the
solid body well after one revolution.

(@)

12

Y
T T T g 1

(=
wn
wn
(=]

0 : : : .
r ‘(C—) T T T l'2 '_1(d) T T T T 1‘2

r r
T
2 |o0esesesseseeiiseteceseseesseseeeseeestesnssteseiie 9 | 0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000 “ [T 0000000000000000000000000000000000000000000000000000 |
000000000000 %0 00000000000000000000000000000 20000 9000000000000090000 0000
° o 90000000000000000000000000000000000
o $05050000000000000000 133
9000000000 900000000000000000000 0000
1 0000000 ©000000000000000000 0000 1
90000000000000000000000000000000000 20209
* ° o000 ° 0000000000000000000000000000000000
o 9000000000000000000 00000
- ° 0000 00000000000000000000 o000
l 5 Esgiiiiii;ii oo0 $if\aia l 5 00000000 ° 00000000000000000000 0000
= = | 8888888838888 322 3329 ¢ _|
0000000000000 00000 0 : oo ° 000000000000000000
200000000000 2 0 000000000000000 o 0.8 2923029000200 900000000000000 0 0.8
000000000000 5 00500000000000 0 K
20000 2 5500600000000 O .
33333 oo0000000000 Sesescesssssss T oo vsss0000ses
$ X o0 2000000000008 TMLso05000000000 0
b H F$3 o H \ 950000000000 o
b . Sese o 3 5066506050 ©
b H 3838 H ; TR 000006000000
H ° 2090 H S 60000000000 ©
o 390 3888 H & IR52550525505 o
1 ° 11 2090 0.6 H B R55555255025 &
N 288 H 3388 8 O N 1 Lsses 0500000000 o] 0.6
o 6oo coo0 ° SIS - 0000000000 ®
e0e000000s 000000600000 ¢ 99000000000 L & 200000000000
s88s28933sss SHREHEH 88888883388 b B B 5332530853%%
, SEHI T HELES 20002000000 B B 50250205205 5
o 5 000000060000 0
b3 R 2R o0 00.900.9 0 3 o 600 000000000
. A ° £ X 0000000000000 0
3 6606006006000 0600 0 04 3 H 3 99999090000000 o 04
3 000000000000000 0 » H . o 000000000000000 ¢ o
. A H o 00560600500000000
3 $2382828282882226 H s 20500050000000008®
0.5 |-228 50000 50000 | 05 H o 0005005555050 0050050
. D |-2%se ° 000 WIPB00000000000000000000 8 1
o H +44444 H H ° 00000000000000000000000000000000
o ° 0000 M . ° ©00000000000000000000000000000000
* ° 0000 M . ©0000000000000000000000000000000000000000000000000000
o ° e0000 ° H 000000 ©0000000000000000000 o000
o eoe 333 0.2 00000 0000000000000000000 cooe 0.2
-4 $4-94 o 2 -~ ° 000 ©0000000000000000000 o000 -
$ 444 200000 2008000 H 4 ° 0000000000000000000000 000 0000
298 930000 9000 14 90000000000000000000 9500
200000000 90990000000000000000000008 s Sesscscessssssssosss 4441
T e ssessesssssssssssssses 2232222 232399299022222030202 331
0 Lessssess Seessesssessssssssesscssess. | 0 32 23339522000020000002 43
90000000 900000000000000000000000000 -esses 3044444404444 S
L ! 1 0 1 1 1 L 1 0

1
1 1.5

[

—
wn
9

0 0.5
r

Figure 4. The solid body rotation problem; (a) and (c) shows the solid body at initial condition
in original CIP-Soroban and modified CIP-Soroban, respectively; (b) and (d) shows the solid
body after one revolution with original CIP-Soroban and modified CIP-Soroban, respectively.
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Abstract. Most of Japan's energy is currently supplied by thermal power generation, relying
on finite resources. Therefore, in order to achieve sustainability and find an alternative to ther-
mal power generation, nuclear fusion power generation is considered. Understanding the inter-
action between plasma and the fusion reactor wall is crucial for the realization of nuclear fusion
power generation. Therefore, we conducted simulations using the kMC (kinetic Monte Carlo)
method to investigate the behavior when helium is injected into tungsten material. The results
revealed that helium accumulates within tungsten and tungsten atoms undergo migration.

Keywords: kinetic Monte Carlo simulation, plasma material interaction, nuclear fusion, tungsten
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Abstract. For athletes to train efficiently, it is important to measure physical activity during
training. In recent years, wearable devices have been developed. This has made it possible to
easily measure the amount of activity during training. Furthermore, core body temperature
may affect the performance of players. Therefore, in this research, we measured activity, core
body temperature, and ambient weather conditions during training and competition using a
wearable device and statistically analyzed the relationship between them. The analysis

showed that there was a positive correlation between the resting heart rate just before activity

and the highest heart rate during activity. This result suggests that a light warm-up before
competition may increase resting heart rate, which may increase maximum heart rate. This

means that a light warm-up before competition may improve performance.

Keywords: Activity, Core body temperature, Performance.
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KFEWeLZE Z LGB EM B oK
Magnetic properties of the iron-based material
caused Hydrogen embrittlement
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Yuto Ohta'*, Kenji Suzuki', Masaharu Matsumoto?, Katsuhiko Yamaguchi'
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! Graduate school of Symbiotic Systems Science, Fukushima University

? Information Technology Center, Fukushima University
*s2370010Q@ipc. fukushima-u.ac. jp

Abstract. In order to realize a hydrogen society, it is necessary to solve a problem known as
hydrogen embrittlement, in which hydrogen inroads the metal and makes the container brittle.
This requires early identification of the degree and location of hydrogen embrittlement. This
can be achieved by measuring changes in the magnetic properties of the hydrogen embrittle-
ment. In this study, simulations using the Landau-Lifshitz-Gilbert equation were performed for
a model in which hydrogen intrusion is represented as a small void. As a result, it was con-
firmed that magnetic walls are trapped around the void.

Keywords: Hydrogen embrittlement, Magnetic properties, LLG-simulation, Non-destructive eval-

uation, Hydrogen society
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Analysis of Conversion Efficiency of Direct Charge
Nuclear Battery using Tritium
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Ryuma Kigeuchi!”, Hibiki Umeda', Fumihiro Tamura', Yuki Uchida', Takashi Kikuchi?,
Hiroki Takezawa?

PRI TEmERMAE EXES VAT L L5
PRMEBMEERY 'ETETFR
! Department of Electric, Electronics and System Engineering,
National Institute of Technology (KOSEN), Nagaoka College
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Abstract. A Direct Charge Nuclear Battery using a § source among radioactive elements has
been proposed. By applying a  source to the cathode side of the two metal pole plates, elec-
trons are transferred to the other metal plate and electricity is generated. This nuclear battery is
expected to provide energy for a long period of time, equivalent to a half-life, as well as gen-
erate high voltages. The purpose of this study is to analyze the effects of source thickness and
operation voltage on the performance of tritium-based nuclear batteries using the Monte Carlo
based particle transport code PHITS. The simulation results show that the maximum conver-
sion efficiency for tritium-based nuclear batteries is achieved around 3kV. In the future, we will
analyze the maximum efficiency of f source by varying the thickness of the source from 300um
to 100um in increments.

Keywords: Direct Charge Nuclear Battery, Tritium, PHITS, Monte Carlo method
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Analysis of Conversion Efficiency of Direct Charge
Nuclear Battery using High Energy 3 Particle Source
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Abstract.

A Direct-Charge Nuclear Battery (DCNB) using a f sources among radioisotope have been pro-
posed. A Direct-Charge Nuclear Battery is a battery in which a thin § sources are coated to surface
of the metal (Al) that positive side of two polar plates. Electrons generated from the coated [ sources
charge the other metal plate, generating a potential difference between the two metals. This result
in electric power. In this study, the thickness and conversion efficiency of DCNBs using ce-
sium(137Cs) and strontium(90Sr) 3 sources were analyzed using PHITS.137Cs and 90Sr are high-
energy [ sources are fission products (FP) contained in spent nuclear fuels. If these can be effec-
tively utilized as DCNB fuel, it is expected to reduce the amount of FP in the spent nuclear fuel.

Keywords: Direct Charge Nuclear Battery, Cs, Sr, PHITS, Monte Carlo method
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