Abstract

Joint BEC and UEC Workshop 2021

The 29 ECTI Workshop on BEC and
The 39 ASEAN-UEC Workshop
Phranakhon Si Ayutthaya Rajabhat University

December 10. 2021
TOKYO

=—=Association







Joint ECTI-BEC and ASEA-UEC Workshop 2021

The 2nd ECTI workshop on Biomedical Electrical-Electronics and Communications Engineering

Message from Phranakhon Si Ayutthaya
Rajabhat University

Assoc. Prof. Dr. Chusit Pradabpet
president of Phranakhon Si Ayutthaya Rajabhat

University

On behalf of the Organizing Committee, we are pleased to announce that the
2" workshop on Biomedical Electrical-Electronics and Communications Engineering will be
held on December 10, 2021 at Phranakhon Si Ayutthaya Rajabhat University, Phranakhon
Si Ayutthaya, Thailand. ECTI Workshop on BEC provides an ideal academic platform for
researchers to present the latest research findings and describe emerging learning and
teaching of Biomedical Engineering, Electronics, and Telecommunications. The workshop
aims to bring together leading academic scientists, researchers and research scholars to
exchange and share their experiences and research results about all aspects of Biomedical
Engineering, Electronics, and Telecommunications. Besides, the selected articles that
presented in the workshop and reviewed by experts will be published in an academic
journal such as ECTI Transactions on EEC, ECTI Transactions on CIT (SCOPUS database). It
is my honor to host you in Phranakhon Si Ayutthaya Rajabhat University during ECTI
Workshop on BEC 2021.

Best regards,
Assoc. Prof. Chusit Pradabpet, Ph.D.
President of Phranakhon Si Ayutthaya Rajabhat University
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WELCOME MESSAGE FROM UEC

Kohji Abe
Member of the Board of Directors
(Education and International Strategies)

University of Electro-Communications

I would like to welcome all of you to the 3rd ASEAN — UEC Workshop on Informatics
and Engineering for SDGs, jointly held with ECTI Workshop on BEC. This joint workshop
is held in Ayutthaya, Thailand on site, also held on line. | am very pleased that we
finally realized this new joint workshop of ECTI and UEC despite the era of Covid-19
pandemic for these one and half years.

The first ECTI — UEC Workshop on Al and Applications was held in 2019 in Bangkok,
Thailand and the 2nd ASEAN-UEC Workshop on Energy and Al in 2020 was held virtually
in Bandung Indonesia. This event has been healthy growing as the workshop where
students in ASEAN and UEC have good chance to present in an international conference.
UEC is now going ahead with its new “UEC vision” to establisha global base to practice
“Comprehensive Communication Sciences”. Being one of the key researchuniversities in
Japan, UEC puts emphasis on promoting close collaborative links with ASEAN partner
Universities. In this sense, | believe that this workshop is a great opportunity to further
enhance the collaboration between ASEAN universities, institutions, and UEC.

| hope that you will find this international workshop stimulating and rewarding
academically,technically and socially.

Again, welcome to The 3rd ASEAN — UEC Workshop on Informatics and Engineering for
SDGs, jointly held ECTI Workshop on BEC.
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Kosin Chamnongthai Koichiro Ishibashi Cong-Kha Pham
(KMUTT, and ECTI) (UAREC Director, UEC) (UAREC Vice Director, UEC)

WELCOME MESSAGE from GENERAL Co CHAIRS
The 3rd ASEAN — UEC Workshop on Informatics and Engineering for SDGs, jointly
held ECTI Workshop on BEC.

Dr. Kazushi Nakano, who was Director of UEC (University of Electro-
communications) suggested in a meeting in 2018 that we should organize a workshop on
Al and related fields, since UEC is currently strong in Al, and ECTI association has
academically got strong influences in Thailand and the region.We therefore established
a working group as organizing committee (OC) to launch the workshop, socalled ECTI-
UEC Workshop on Al and Applications, in Bangkok on September 6, 2019. The name of
the Workshop has been changed to The 2"® ASEAN-UEC Workshop on Energy and Al in
2020, which was held in Bandung Indonesia.

This year, the scope of the Workshop has been expanding to Informatics and
Engineering for SDGs, so that we can discuss all research topics which has been done in
UEC and ASEAN. We estimate totally about 100 keynote speech and poster papers.

On behalf of the workshop OC, we sincerely appreciate authors, reviewers,
committee and many people who worked behind the scene for their great
contributions. We look forward to welcoming all of you to The 3rd ASEAN - UEC
Workshop on Informatics and Engineering for SDGs, jointly held ECTI Workshop on BEC.
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Introduction to The University of Electro-

Communications

Koichiro Ishibashi

Director, UEC ASEAN Research and Education Center,
Professor, Graduate School of Informatics and

Engineering

The University of Electro-Communications

Email: ishibashi@uec.ac.jp

UEC is one of national university located in Tokyo, Japan, selected one of top
10 research universities in Japan. 300 professors are investigating information, technology
and science toward the creation and achievement of knowledge and skill to contribute to
the sustainable development of humankind.

We have one faculty of Informatics and Engineering, and one graduate school of
Infomatics and Engineering, where total 5,000 undergarduate and graduate school students
including 300 students from oversea.

UEC is now prepare variety of scholarship systems for graduate school students
so that we solicite graduate school students from oversea as well as from Japan. The new

scholarship system will be introduced in this presentation.
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Photo-voltaic systems: fundamental, design,

practical, and applications

Prof. Dr. Yuttana Kumsuwan

Electrical Engineering, Faculty of Engineering, Chiang

Mai University

The presentation provides a hands-on introduction to photovoltaic systems
through a variety of real-world applications. It will guide the audience through the whole
process of photovoltaic (PV) system research, design, and implementation. The author
developed this talk based on his ten years of experience as an electrical engineer in the
PV industry and as a lecturer in academia. It is arranged in a methodical manner to enable
the transfer of fundamental to advanced knowledge, making it an invaluable tool for
guiding academic research and driving performance enhancements in industry. To ensure
that the audience grasps the essential ideas behind diverse field test investigations, the

method for developing and conducting field practicals is system dynamics-based.
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Area Based Collaborative Research, or ABC Research aim to enhance the local community. Based
on the needs and the problem of each research area, the research impact may result in several
levels such as provincial level, district level, community level or family level. In order to solve the
area-based problem, several factors such as community mechanism, local area partners and so on
must be thoroughly studied. With the area-based research technique and modern technology,
problem identification technique, community trust building, data collective technique, community

survey and visiting have to be intensely concemed and carefully implemented within the area.



Joint ECTI-BEC and ASEA-UEC Workshop 2021

The 2nd ECTI workshop on Biomedical Electrical-Electronics and Communications Engineering

Lithium Battery-based Smart Powerwall for
Energy Storage Systems and Electric Vehicle
Charger Station

Feri Adriyanto, Hari Maghfiroh, Chico Hermanu

Brillianto Apribowo, MuhammadHamka Ibrahim,
Sutrisno, and Agus Ramelan

Department of Electrical Engineering,
Faculty of Engineering,Sebelas Maret

University, Indonesia

As a Lithium battery-based energy storage system used at home, the powerwall can
function as a standalone power source so that users do not need to be connected
to existing electrical services. However, in its capacity as an energy storage and
independent power source, the functions that exist in the powerwall are still not
optimized properly. Generally, powerwalls are only used as energy storage and
independent sources of electricity without optimizing renewable energy sources that
will fill the powerwall. Until now, the powerwall is still functioned as an independent
energy source for homes. There are still a few powerwalls that can be used as an
internal charger station for electric vehicles. Therefore, it is necessary to develop
smart powerwall products that will be used for energy storage and internal charger
stations for electric vehicles. In this study, a smart powerwall has been produced
with the concepts of monitoring, understanding, and acting. The smart powerwall
system made consists of a powerwall and a backup gateway. The powerwall is
connected to the main electrical panel system. The backup gateway has a data
communication system that puts forward artificial intelligence that is connected via
Android Smartphone via the internet of things (IoT) including intelligently managing

the inverter system installed after solar panels and charging settings for electric
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vehicles (Fig 1). Furthermore, in the developed smart powerwall system, a battery
management system (BMS) is also installed which functions as a battery charging
regulator, battery parameter monitoring, energy level prediction, battery temperature
control, and the ability to automatically disconnect and connect to loads. With an
artificial intelligence algorithm system embedded in the BMS it is possible to protect
battery cells, increase battery efficiency and battery protection when connected to
existing electrical systems including internal charger stations for electric vehicles. It
can be showed that the battery pack of 15 Serial, 30 paralel configuration, 1800 mAh,
2.4 kW for 48V (Fig. 2). This battery pack has a temperature protection, SoC estimation
up to 5 A, balancing current, flayback transformer DC-DC converter and a panel

gateway loT control smart relay.

Fig.1: Smart powerwall system for energy storage system and fast charging EV

Main Battery pack Modular pack

other devices

Fig. 2: Lithium Battery-based battery pack configuration
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Recurrence Tracking Microscopes

Farhan Saif

Quaid-i-Azam University

Email: fsaif@yahoo.com

In order to probe nano-structures on a surface we present a microscope based
on the recurrence of ultra-cold atoms in the time-evolution. The atoms bounce off an
atomic mirror, which is connected to a cantilever, and exhibit quantum recurrences. The
times at which the recurrences occur depend on the initial height of the bouncing atoms
above the atomic mirror, and vary following the structures on the surface under
investigation. The microscope has inherent advantages over existing techniques of scanning
tunneling microscope and atomic force microscope. Presently available experimental
technology makes it possible to develop the recurrence tracking microscopes in the

laboratory.
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How ICT is related to the SDGs.
Sadahiko Kano

University of Electro-Communications (UEC), Japan
Professor Emeritus, Waseda University, Japan
Former Visiting Professor, the University of Edinburgh,

UK

This presentation first presents an overview of the history of the Industrial Revolution and
describes the current on-going 4th Industrial Revolution as Digital Transformation, where
ICT plays a key role in interconnecting a number of independent computer-controlled
systems. This leads ICT to help solve social problems that are plaguing the current society
as defined by SDGs by the United Nations, Then, it focuses on social problems related to
food and agriculture (SDGs 1, 2 and 12), urban problems (SDG 11) and gender equalities
(SDG 4) and reduced inequalities (SDG 10) and gives some specific examples. It concludes
by emphasizing the importance of the standardization of data formats. And the use of Al,

in particular, robotics.
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UAV-Assisted Communications for Performance

Improvement in Cellular Networks

Xuan Nam Tran

Le Quy Don Technical University

Email: namtx@lgdtu.edu.vn

With inherent properties of unmanned aerial vehicles (UAVs) such as flexibility,
mobility, and adaptive altitude, UAV-aided communication is a promising solution for the
beyond fifth-generation (5GB) and sixth generation (6G) networks. UAV-aided systems can
provide high reliability, mobility, ubiquitous coverage, easy programmability, cost-efficient,
and fast deployment for both military and civilian applications. Together with the Internet
of Things (IoT) in the context of Industry 4.0, recent researches have foreseen the birth of
the Internet of UAVs systems in the 5GB and 6G networks. In this talk, we first introduce
the concept of UAV-assisted communication using aerial base stations and then present
its applications for providing wireless networking for various practical scenarios. Finally, we
provide some recent research results in the UAV-assisted communications and discuss
technical challenges for building a reliable and efficient UAV-assisted communication

system.
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Time ARU Auditorium Session Remark
Thailand ZOOM Link: 796 8041 2683 Chairs
Password: EIBgmF

08:30 - 08:40 Welcome Speech
Assoc. Prof. Chusit Pradabpet
(Chancellor of ARU)

08:40 - 09:00 Opening Ceremony Speech
Assoc. Prof. Sinchai Kamolphiwong Zoom
(ECTI president) Live

Dr. Kohji Abe, (Member of the
Board of Directors, UEC) NIMT

09:00 - 09:25 Prof. Dr. Sadahiko Kano (Waseda
U., Japan)

09:25 - 09:50 Prof. Dr. Feri Adriyanto,
(UNS, Indonesia)

09:50 - 10:15 Prof. Dr. Tran Xuan Nam
(VP of LQDTU, Vietnam)

10:15 - 10:40 Prof. Dr. Farhan Saif
(Quaid-i-Azam U.Pakistan)

Coffee Break 20 minute

11:00 - 11:10 Prof. Dr. Koichiro Ishibashi Zoom
(UAREC Director, UEC) Live

11:10 = 11:35 | Prof. Dr. Yuttana Kumsuwan (CMU)

11:35 - 12:00 Asst. Prof. Dr. Lerdchai NIMT
Sathitpanawong (ARU)

12.00 - 12.25 Dr. Narudom Noulkhow
(NIMT)
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Lunch
Lunch Poster Session Al Poster Session B1 Poster Session C1
Nattapong Kitsuwan Chanon Warisarn ECTI Chair
Coffee Break 15 minute
15:00 - 16:15 Poster Session A2 Poster Session B2 Poster Session C2
Ryuji Takahashi Pipat Prommee ECTI Chair
16:15 - 17:30 Poster Session A3 Poster Session B3 Poster Session C3
Pham Cong Kha Natapong ECTI Chair
Wongprommoon
17:30 - 18:30 Committee Meeting ARU Auditorium
18:30 - 21:30 Banquet Cameo Hotel

3 Poster Sessions

Session A1-A3: ONLINE Group ZOOM ID: 966 0431 7648 Password: (No password)

QR Code
Session Al-
A3:
Online Group

095, 034, 062

068, 023, 050

Time 13:30 - 14:45 15:00 - 16:15 16:15 - 17:30
Session Al Information A2 Engineering A3 Physics
071, 072, 073, 074 075, 076, 077, 079 087, 090, 092, 078
Paper ID 084, 089, 093, 094 081, 082, 085, 086 080, 083, 088, 091

096, 029, 054




Joint ECTI-BEC and ASEA-UEC Workshop 2021

The 2nd ECTI workshop on Biomedical Electrical-Electronics and Communications Engineering

Session B1-B3: ONLINE Group ZOOM ID: 796 8041 2683 Password: E1BgmF

QR Code
Session B1-B3:
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Time 13:30 - 14:45 15:00 - 16:15 16:15 - 17:30
Session B1 B2 B3
003, 004, 006, 008 031, 032, 035, 042 058, 059, 060, 061
Paper ID 018, 019, 025, 030 043, 048, 056, 057 063, 064, 067
Session C1-C3: ONSITE Group (ARU Auditorium)
[=]2 %! ]
FB Live:
CIRegerk
Time 13:30 - 14:45 15:00 - 16:15 16:15 - 17:30
Session Cc1 C2 c3
001, 002, 005, 007 021, 022, 024, 026 044, 045, 046, 047
Paper ID 009, 010, 011, 012 027, 028, 033, 036 049, 051, 052, 053

013,014, 015, 016
017, 020, 097

037, 038, 039, 040
041, 099, 100

055, 065, 066, 069
070, 098
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Paper number assignment table

and ASEA-UEC Workshop 2021

Paper #|Paper #
(€cTh | (UEC) Title Authors
Preliminary Study of Multi-factorial Evolutionary Algorithm Using Objective Shio Kawakami, Keiki Takadama, and
7 2 |Similarities on Different Objective Landscapes Hiroyuki Sato
(A Development of a Web-based Cervical Range of Motion Estimation System for |Kittisak Chotikkakamthorn
72 3 |Video Analysis.
Cortical Learning Based Action-decision Under Uncertain Environment Kazushi Fujino
73 4
A Forgetting Mechanism in Cortical Learning Algorithm for Time-series Forecast |Yuki Goto
74 5
Al On the Robustness of Digital Watermarking Scheme for 3-D Models against Kageaki Okazaki
84 18 |impulse Noise Attack
Carbonaceous material derived from bagasse-waste as anode for Li-ion batteries |Arikasuci Fitonna Ridassepri1, Fitria
89 28 Rahmawati2, Agung Tri Wijayanta3, Jun
1
[Evaluate the performance of the Direction of Arrival Estimation using Long - Nam Ngo Duc, Hung Tran Van, Hinh
94 19 |Short Term Memory Nguyen Van, Trong Thanh Han
Weak-field asymptotic theory of tunneling ionization of the hydrogen molecule Hirokazu Matsui
95 35 |including core polarization, spectator nucleus, and internuclear motion effects
Signatures of Inter-Band Tr on Dy L i ] Sara Medhet
75 7
CONTROLLED FOUR-WAVE MIXING IN A NANOTRANSDUCER Asma Javaid
76 8
'_Reduclng residual frame information in wavelet video coding using bandlet '}_?yo Kato
7 9 |transform
Study on the Natural Circulation of Different Secondary Coolant Salts in Molten ~ |Humam
79 12 |Salt Reactor Using Computational Fluid Dynamics
A
2 Growth of CuAlO2/Si by Digitally Processed DC Reactive Sputtering Ali Mehdi
81 15
The Rayleigh-Taylor Instability and Kelvin-Helmholtz Instability in a Two- Ngoc-Uyen LE, Hiroki SAITO
82 16 [Component Bose-Einstein Condensate
High Efficiency and Stable RF Energy Harvesting Power Supply for IoT Sensors |Shuntaro Saku,Koichiro Ishibashi
85 20
Conventional Single Solar Still Equipped with PCM: Heat Transfer Analysis Using [Sutrisno 1, Syamsul Hadi 2 , Eko Prasetya
86 24 |Thermal Resistance Network Budiana 3 and Agung Tri Wijayanta 4
Drying Process of Waste LDPE (Low Density Polyethylene) for Pyrolysis: Ahmad Imam Rifa’i
87 25  |Apparatus Design
Variable Elite Population in Grid-based Multi-objective Evolutionary O K ke Kano
90 29
HDR image composition using undecimated discrete wavelet transform Hayaka Morozumi
92 32
|Effects of A-site Cations Cross-exchange on the Optical Properties, Hot Carrier  |Hua Li, Chao Ding, Qing Shen
78 11 |Cooling in Halide Perovskite Materials
Dynamical trapped quantum particle in time-dependent single-to-double well Aarouj Ahmed
A3 80 13 |potentials
HowToEat: Towards Eating Scene Hand Interaction Detection and Eating Action [Junwen Chen, Keiji Yanai
83 17 |Detection
'ﬁesplratory Sounds Classification Using Wavelet Transform and Transfer Long Trinh Hai, Dung Nguyen Tuan
88 26 |Learning and Trong-Thanh Han
Fake News Detection using Blockchain and Al '_Raqulba Sultana
91 31
Modeling of lower lonospheric perturbations associated with proton aurora using [Hiroki Nomoto
96 27  |numerical si 1 of st i signals
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Paper ID: 002
Activity Classification using Low Pass Filter Deep Convolutional LSTM

Pavarit Vanijkachorn and Porawat Visutsak
Department of Computer and Information Science, Faculty of Applied Science, KMUTNB,
Bangkok 10800 Thailand

porawatv@kmutnb.ac.th

Activity analysis systems or activity recognition systems for the elderly is recently a
part of the smart home systems design. This assisted system normally helps the senior
people to live alone in a house, safely and improve a quality of life. Therefore, learning to
recognize which activities are safe is necessary for classifying the activities of the elderly.
Furthermore, this information will give us some insights to understand the basic daily lives
of the elderly and it also helps us to monitor activities of the senior people. In this paper,
we collected activities data using the multi-sensor motion sensors embedded inside the
smartwatch. We also present the novel method for detecting and recognizing the activity
using Low Pass Filter Deep Convolutional LSTM (Long Short-Term Memory). This paper
shows that the proposed method yields 98.268% of accuracy for activity classification. The
paper also compares the results with Deep Convolution LSTM (88.425%), Radial Basis
Function Neural Network (47.402%), and Low Pass Filter Support Vector Machine (10.236%).
In addition, the proposed method can reduce the number of layers up to 50% compared

with the original Deep Convolution LSTM.
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Paper ID: 004
Multi-focus Image Fusion using Modified Stationary Wavelet Transform

Wisarut Chantara
College of Computing, Prince of Songkla University, Phuket Campus
wisarut.ch@phuket.psu.ac.th

Multi-focus image fusion is the method creating a single image from a group of different
focal images with the same scene. The fused image maintains the significant information
from each of the stack images. In recent year, many fusion techniques have been proposed
to obtain the fused image. Desale proposed a study and analysis of image fusion technique
by way of PCA, DCT and DWT. M. Diwakar presented a comparative review on medical
image fusion using SWT and DWT. In this paper proposed a modified stationary wavelet
transform based on spatial frequency and sum-modified-Laplacian to detect focal regions

and reconstruct in-focused parts to an all-focused image.
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Paper ID: 006
A High-Directivity Planar Antenna Based on AMC Metamaterials

Komsan Kanjanasit!, Terapass Jariyanorawiss? and Pracha Osklang®
"College of Computing, Prince of Songkla University, Phuket Campus
“Department of Electrical Engineering, Faculty of Engineering, Kasetsart University, Bangkok
*Faculty of Technical Education, Rajamangala University of Technology Isan, Khonkaen Campus

komsan.k@psu.ac.th

This paper presents a high-directivity and low-profile planar antenna based on an
artificial magnetic conductor (AMC) metamaterial. The characteristics of radiation is
enhanced associated with resonance in a metamaterial which provide a directivity
improvement. The key mechanism of the AMC structure is relied on a cavity model
consisting of two surfaces: a perfect electric conduction (PEC) and array of periodic
subwavelength resonators. It comes up with a sandwich configuration using a dielectric
slab that the interaction of the reflection phase response in parallel surfaces influences
on a wave construction. To embed or integrate a primary field excitation, the formation of
a radiation structure can provide an AMC-enable metamaterial antenna. The contribution
of this work can benefit to the modern wireless communication for a high-speed-data-rate

application.
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Design Protection For Induction Motor Case Study: Parallel Misalignment

Fault Using Fuzzy logic With PLC

Boonterm Ounviset, Kan Kanpany, Sittpong Intrayut, and Supachai Prainetr

Faculty of Industrial Technology, Nakhonphanom University 48000, Thailand

Fault protection system of induction motors is an important for modern industry and
cost maintenance. This paper proposed to design protection system of induction motor
using Fuzzy logic with Programmable Logic Control (PLC). Firstly, design the input used
analog motor current by current sensors convert to digital input (A to D) to PLC. Secondly,
design protection system by Fuzzy Logic algorithm and application with PLC. The
experimental results show that detection and protection have been efficiency. This study
growth application for maintenance engineering and can be applied in the realization for

industrial work.
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plasma (DBD) system on surface of surgical scissors

Choopol Phromsuthirak! and Prajya Tangjitsomboon?

1Department of Health Technology, Faculty of Sciences and Health Technology, Navamindradhiraj
University, 131/6 Kao Road, Dusit District, Bangkok 10300, Thailand

2Department of General Education, Faculty of Sciences and Health Technology, Navamindradhiraj
University, 131/6 Kao Road, Dusit District, Bangkok 10300, Thailand

choopol@nmu.ac.th

Contamination pathogen on a surface of medical equipment causes to infection during
medical operation, therefore; dielectric barrier discharge plasma is used to disinfect the
surface of the equipment which is a surgical scissor’s surface. Parameters is investigated
that they effect to the efficacy of the disinfection are operating voltages and time of
plasma contacted surface. The values of the operating voltage used in this work are 6 kV,
7 kV, and 8 kV respectively, and the values of the time are 1 min, 3 min and 5 min
respectively. The pathogen on a hand is conducted, and it is operated under each
operating conditions. After finished the operations, the pathogen on the scissor’s surface
is swabbed and it is painted on the surface of culture dish which is let for 3 days, and it is
observed. From the results, using dielectric barrier discharge plasma system can disinfect
the surface of the equipment. The number of pathogens on the culture dish culture dish

decreased due to increasing both operating voltage and time of plasma contacted surface.
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The Modeling and Controller Design of Two Wheel Auto-Balancing

Robot under Impulse Interruption

Kanchit Pawananont® and Kritchanan Charoensuk?
1Department of Robots and Smart Electronics Engineering, Phetchaburi Rajabhat University,
38 Moo 8 Hat Chao Samran Rd., Mueang Phetchaburi District, Phetchaburi, 76000, Thailand.
*Factually of Engineering, Department of Mechanical Engineering, BangkokThonburi University 16,
10 Thawi-Watthana, Bangkok 10170, Thailand.

Analog_dir99@hotmail.com, Ckritchanan@gmail.com

At the moment, the control system and automation application are used intergraded
with daily human life. The autonomous was applied to vehicles such as mobile robots.
The mobile robot is expressed as a vehicle capable of independent motion. The mobile
robot was applied and used in various applications such as exploration, food industries,
home service, securities, logistics and many more. Mobile robots can be classifieds into
four types such as locomotion, perception, cognition and navigation. In this work, we will
investigate one of the mobile robots as the two-wheel auto-balancing robot. The two-
wheel robot cannot situate without a controller and is very sensitive to interrupt and lean-
to plunge over to the field. The strategies control can set the robot to stable upright
position condition such as PID controller, Linear Quotation Regulator (LQR), Sliding Mode
Control (SMC) and Fuzzy Logic Control (FLC). For this research, the four strategies controller
was comparer to each other to discover a solid validation of a two-wheel balancing robot.
This study investigated a modelling and controller design on the two-wheel auto-balancing

robot under impulse interruption.
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The Modeling and Controller Design Aero-Pendulum using

Proportional-Integral-Derivative and Sliding-mode controller

Kanchit Pawananont® and Kritchanan Charoensuk?
1IEac‘[ually of Engineering and Industrial Technology, Department of Robots and Smart Electronics
Engineering, Phetchaburi Rajabhat University, 38 Moo 8 Hat Chao Samran Rd., Mueang Phetchaburi District,
Phetchaburi, 76000, Thailand.
*Factually of Engineering, Department of Mechanical Engineering, BangkokThonburi University 16,
10 Thawi-Watthana, Bangkok 10170, Thailand.

Analog_dir99@hotmail.com, C kritchanan@gmail.com

The aero-pendulum is classical control problem which has been used until today to
day life. The control systems using concept of aero-pendulum have the multi-rotor drones,
helicopter, rockets, harrier jets, etc. that was report in research of Bouzid et al. In addition,
the aero-pendulum is the best education instrument in engineering. The control developer
affords a condensed and low-cost testing stage for the useful demonstration of feedback
control concept that reasons are agreed well with the report of Capello. In this research,
the aero-pendulum was created of angle position control and disturbance reimbursement
approach for a aero-pendulum using the soft computing paradigm that Simulink®. The
pendulum arm is rotated about its rotate via the thrust generated by one axial contra-
rotating powered propellers installed at its free end. The propeller assembly consists of
axial rotors installed on concentric shafts. The detail of experiment have Mass of
pendulums =0.21 kg, L1 = 30 cm. and L2= 15 cm. The strategies controlled for use in
research are Proportional-Integral-Derivative (PID), Sliding Mode Control (SMC), which

investigated the state space-based controller design.
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Implantable Artificial Larynx with Voice Synthesis Model

Paphapin Panyaphab!, Pichayapa Wiroonsri!, Wansiri Worawittayanon!,
Goragoch Gesprasert?, and Phornphop Naiyanetr®
'Department of Biomedical Engineering, Faculty of Engineering, Mahidol University, Nakhon Pathom
2Departmen‘[ of Surgery, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok
paphapin.pan@student.mahidol.edu, pichayapa.wir@student.mahidol.edu,

wansiri.wor@student.mahidol.edu, and Goragoch@hotmail.com, Phornphop.nai@mahidol.ac.th

A hand-free operated artificial larynx is proposed as a new approach towards
laryngectomy patients using electrolarynx which requires one hand of the patient to
operate and is known for unnatural speech production. This project aims to design a fully
implantable artificial larynx with voice synthesis model system to return the natural ability
of speaking. Ansa cervicalis is selected as the new laryngeal reinnervation for the reason
of its suitable location and size. Magnetism of electromagnetic transducers offers better
performances in terms of power efficiency and lower power consumption generated by
electrical signals to control an artificial vocal folds model. Voice synthesis systems can
efficiently mimic the original voice of the patients based on obtained fundamental

frequency before laryngectomy.
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The Design and Prototype of Electric Stair Climbing Component for
Patient WheelChair

Sommart Thongkom and Kritchanan Charoensuk
Faculty of Engineering, Department of Mechanical Engineer, BangkokThonburi University 16,
10 Thawi Watthana, Bangkok 10170, Thailand.
Sommart.tho@bkkthon.ac.th, C.kritchanan@gmail.com

In Thailand, there were relatively few ramps or lifts for disabled people with mobility
or the body for Travelling, living and moving the patient is complex, and most of the
patient's home has stairs. A small percentage will have a flat path for the patient making
the patient unable to move quickly. Electric wheelchairs can go up and downstairs with
high production costs, so they are difficult to access, so they use a standard wheelchair.
Usually, a wheelchair cannot go up and down the stairs. We can see that the handicap has
a complex life to go up and down the stairs. Therefore, there are no facilities designed and
developed for people with disabilities who want to use wheelchairs up and downstairs. It
is a device that can be worn from the back and easily carried because of its compact size.
It is low cost to build and easy to use, so the wheelchair is very suitable for people with
disabilities who use wheelchairs to climb stairs. The research team can use the design of
wheelchair accessories for climbing stairs with CAD (Computer-Aided Design) technology, a
computer simulation of the model of a wheelchair going up and downstairs, to help study
the relationship of wheelchair parts for Up and downstairs. In addition, the reducing the
trial and error process before prototyping, this research focuses on the design and

prototyping of wheelchairs going up and downstairs by using CAD.
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The Formula Student Design According to TSAE Standards

Sommart Thongkom and Kritchanan Charoensuk
Factually of Engineering, Department of Mechanical Engineering, BangkokThonburi University 16,
10 Thawi Watthana, Bangkok 10170, Thailand.
Sommart.tho@bkkthon.ac.th, Ckritchanan@gmail.com

This research focuses on developing and designing Formula Student vehicles using CAD
and CAE to assist design. The design of the Formula Student vehicle uses CAD (Computer-
Aided Design) technology, which is a computer simulation of the parts and models of the
Formula Student vehicle. Strength and manoeuvrability can be achieved using CAE
(Computer-Aided Engineering) technology, allowing structural strength calculations.
Including various parts, once the structural performance is evaluated, the developer can
use it to create accurate and safe prototypes in the future if it meets the standards.
Thailand Society of Automotive Engineering, or TSAE, is widely spread abroad. Formula
Student is a competition that allows students to use their engineering knowledge to design
open-wheel racing cars. One seat to compete In a variety of different tests. The person
with the highest total score from the various test programs will win the competition. This
competition will promote and support the development of automotive engineering skills.
Strengthen automotive personnel in the country design support comprehensive vehicle
building and management promote automotive innovation by Thai people and lead to

further global competitions TSAE standard was used for assigned Formula Student design.
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The Design and Prototype of Low-cost Portable Electric Handcycle for
Disabled person and Elderly Wheelchair

Sommart Thongkom and Kritchanan Charoensuk
Factually of Engineering, Department of Mechanical Engineering, BangkokThonburi University 16,
10 Thawi Watthana, Bangkok 10170, Thailand.
Sommart.tho@bkkthon.ac.th, C.kritchanan@gmail.com

There are two types of wheelchairs in Thailand, standard wheelchairs and electric
wheelchairs. Wheelchairs are used in hospitals. Electric Wheelchairs are used for people
with disabilities who are relatively wealthy. This electric wheelchair can be moved either
manually or automatically. There are many people with disabilities in Thailand who are in
poverty. Therefore, electric wheelchairs are difficult to grasp because of the high cost.
Electric wheelchairs have a relatively high production cost and are difficult to handle, so
they are used for wheelchairs. The problem with standard wheelchairs is that people with
disabilities require exercise to move forward. However, they cannot move long distances.
From the preceding, it can be seen that people with disabilities have a relatively stressful
life to move on their own over long distances. Therefore, it has designed and developed
a facility for people with disabilities who want to move on their own over long distances.
The electric wheelchair is a device that can be connected to a Wheelchair. The elder and
disabled persons can assemble it themselves, and this electric wheelchair is easily portable
because of its compact size. Therefore, the electric wheelchair is essential for people with
disabilities who use standard wheelchairs. This research aims to Design the low-cost
Portable Electric Handcycle using CAD / CAE to design, prototype the low-cost portable
electric handcycle and facilitate the elder and disabled persons to move longer distances

than traditional wheelchairs.
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Needlestick protection gear

Kulchaya Chokasut®, Chatpech Pornprasit? and Phornphop Naiyanetr?
'Kasetsart University Laboratory School Center for Educational Research And development, Bangkok
“Faculty of Medicine Siriraj Hospital, Mahidol University, Nakhon Pathom
3Depar‘tmeh‘[ of Biomedical Engineering, Faculty of Engineering, Mahidol University, Nakhon Pathom

proud.proud9224@gmail.com, chatpech.por@student.mahidol.ac.th, phornphop.nai@mahidol.ac.th

One of the accidents that commonly occur when healthcare workers perform a
medical procedure is a needlestick injury. These injuries are the cause of various blood-
borne diseases such as hepatitis B and HIV. To solve this problem, a needlestick protection
gear that could resist or deflect the needle from sticking into the finger was designed and
published in this paper. There are both clinical practicality and manufacturability. For
clinical practicality, the purposed design could be easily used by wearing them inside
medical gloves and could be resized to fit the wrist. For manufacturability, they were made
from commonly-used material such as polycarbonate and could be manufactured by a
high-resolution 3d printer. There were 2 main mechanisms that made them be able to
resist and deflect the needle. Firstly, the layer in the fingertips was designed to be hard
and flexible at the same time in order to allow touch sensation. There were numerous
tiny polycarbonate discs connected with rubber in a special pattern that would be able to
visualize in the purposed 3D model. Secondly, the layer from the first finger joint to the
palm, Thermoplastic polyurethane (TPU) in a wave shape along with the finger were used
to enable finger movement. Between these two layers of serrate Thermoplastic
polyurethane, there were plenty of tiny polycarbonate balls that could slow down and
deviate the needle. Lastly, the thickness of the product was less than 2 millimeters in
order to make sure that they were comfort to wear and did not interfere with the medical

procedure.
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Contractile Esophagus Implantation

Aticha Chanopas!, Apisara Yooyuen!, Thodsawas Ubol!, Goragoch Gesprasert?, and

Phornphop Naiyanetr?
! Department of Biomedical Engineering, Faculty of Engineering, Mahidol University, Nakhon Pathom
2 Department of Surgery, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok
aticha.cho@student.mahidol.edu, apisara.yoy@student.mahidol.edu, thodsawas.ubo@student.mahidol.edu,

goragoch@hotmail.com, phornphop.nai@mahidol.ac.th

Since the structure and function of the esophagus have a lot of complexity, the current
artificial esophagus cannot completely solve the swallowing problems of patients who
have esophageal replacement. The peristalsis contraction which is the main function of
esophagus in swallowing food is still not developed in the present study. The lack of
contraction results in Dysphagia, the difficulty in swallowing solid food, and aspiration of
food. The aspiration affects in high risk of several problem in immunocompromised hosts.
Besides, the current surgery treatment, the gastric replacement (stomach or colon), causes
low quality of daily life. Thus, the developed artificial esophageal tubular with peristalsis
function is needed to improve.

The implantable contractile artificial esophagus can help people with Squamous cell
carcinoma (SCC) in swallowing food. It promotes the host’s long term quality of life. This
project mainly focuses on developing the reconstruction of esophageal stricture in the
tissue engineering field and supporting peristalsis movement which is the main function of
natural esophagus. The importance of the peristalsis movement is helping in swallowing

solid food, and preventing food aspiration.
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Soft-Information Improvement using Multilayer Perceptron (MLP) in Bit-

Patterned Magnetic Recording (BPMR) Systems

J. Praiwan?, C. Warisarn?, S. Suwansawang?, and S. Koonkarnkhai?
'College of Advanced Manufacturing Innovation (AMI)
King Mongkut’s Institute of Technology Ladkrabang, Bangkok-10520, Thailand
’Advanced Signal Processing for Disruptive Innovation Research Center Nakhon Pathom Rajabhat University,
Nakhon Pathom-73000, Thailand
63609013@kmitl.ac.th, chanon.wa@kmitl.ac.th, sopapun@webmail.npru.ac.th,

santi@webmail.npru.ac.th

The effects of both inter-track interference and inter-symbol interference are the main
hindrances in alternated magnetic recording technologies such as bit-patterned magnetic
recording. To increase an areal density of hard disk drives over 1 terabit per square inch;
therefore, these two effects must be coped with some powered signal processing
techniques. In this paper, we propose to use the multilayer perceptron, which is one of
the artificial neural networks, to improve the soft information or log-likelihood ratios that
are obtained from parallel soft-output Viterbi algorithm (SOVA) detectors. The computer-
simulated results reveal that our proposed recording system can efficiently yield better bit
error rate performance when it was compared with the previously proposed magnetic

recording systems.
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Deep Reinforcement Learning Approach on Different Connectivity

Structures of Complex Networks

Tanyaluk Deeka, Boriboon Deeka, and Surajate On-rit

Networks have played a significant model in a wealth of complex systems. Many works
have investigated the topology properties of complex networks to understand the
relationship between structure and dynamics. The dynamics of complex networks can be
understood by propagating through the network of connections, including the propagation
of changes, errors, and defects. However, there are some great challenges at present. The
deep reinforcement learning that has been achieved in computer vision and natural
language processing communities can be attributed to being trained with massive amounts
of connections. In this paper, we introduce deep reinforcement learning on different

complex networks' connectivity to represent the interactions among them.

54



2021 ECTI Workshop on BEC

The 2" ECTI workshop on Biomedical Electrical-Electronics and Communications Engineering

Paper ID: 043
\nafiuwuy “BCI Drift” iiaBinaduAslavasgiau

SiuA SAdmuIng, san gUsenn, uaz Uguned Junsiay
WendeimnssuTinisunmg uvinedeisdn

thanate.a@rsu.ac.th

BCI 3@ Brain computer interface Aamnaluladiilésuanvaulauegamnnnszuansda
nsdeusesswinateazaeuiumes nufisenuuusiiumealulad BCl Seldsuarudeuuin
ufiiay Tasnrsimunny BO drift gunmsd daviléviiniseanuuuinusaniudigunsal
Neurosky Mindwave Mobile2 Tassnuiiiinguszasdiiiogszdunmsilanie Attention Level
yosorEainsTLsEuN STrisiidunumuiivesiiazasasiutumusy ALl aTes
praaias Mnuansmagevluanundoniinuay wudenudslavesidulimaindue
31.07% 91nmsiawnufndetudunat 3 Ju Juaz 30 unil nefiaduddysewinadiniuay
Fuflans P<0.05 ﬁaﬁu’uﬂmzﬁ%’mﬁﬁaﬁmmm BCI drift aududsisgannuavladieldluiinaun’
Igisdmiumuuniuagaufioglunduoims ADHD Tiiinisaadenndstu sadeimunnuitendy

glusyuuu Mobile Application lifanunsafnssuagldiuldogrsunsnaneungsdu

55



2021 ECTI Workshop on BEC

The 2" ECTI workshop on Biomedical Electrical-Electronics and Communications Engineering

Paper ID: 044

0.5-V Ultra-Low-Power Differential Difference Current Conveyor for

Biological Signal Processing Applications

Montree Kumngern
Department of Telecommunications Engineering, School of Engineering, King Mongkut’s Institute of
Technology Ladkrabang, Bangkok 10520, Thailand

kkmontre@gmail.com

This paper proposes a novel 0.5-V ultra-low power differential difference voltage
current conveyor based on multiple-input operational transconductance amplifier. The
multiple-input bulk-driven MOS technique is used to provide multiple-input terminal and
subthreshold voltage technique is used to offer ultra-low power consumption of proposed
circuit. The bulk-driven technique is also used to provide a rial-to-rail input common-mode
as well as ultra-low supply voltage operation. The proposed circuit is simulated using 0.18
pm CMOS technology from TSMC. The proposed circuit has been used to realize low-

frequency continuous-time filter to confirm the operation of the new circuit.
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The Arithmetical Examination of Irregularity Reduction Algorithm Built

on 2-Stage Identification On Fix Magnitude Impulsive Outlier

Vorapoj Patanavijit, Darun Kesrarat, and Kornkamol Thakulsukanant

Assumption University of Thailand Bangkok, Thailand

Built on neighborhood correlation, a 2-stage identification technique was offered to
incorporate on the irregularity reduction algorithm for impulsive outlier at little and mild
massiveness. As a result, this algorithm has an ultimate efficacy thereby a 2-stage
identification technique comes to be one of the high efficacy identification technique.
Accordingly, this paper attempts to comprehensively examine the efficacy of the
irregularity reduction algorithm built on a 2-stage identification under FMIO (fix magnitude
impulsive outlier) at little, mild and immense massiveness. First, by examining great
number of depictions, a comprehensively examination represents that the 2-stage
identification technique is disposed to identify between regular and irregular pixels at all
massiveness, especially little and mild massiveness. Second, the identification efficacy on
great depictions at all massiveness is examined on regular, irregular, regular-irregular
efficacy perspective in order to estimate the optimal window size and optimal 2-stage
constant value. Finally, the overall outlier reduction efficacy of an outlier reduction built
on 2-stage technique and AMF is examined on great depictions at all massiveness, which
is arithmetically related with other up-to-the-minute outlier reductions. From these results,
the outlier reduction has remarkable efficacy than other up-to-the-minute outlier

reductions.
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Edge Computing Mirror System

Napasara Asawalertsak, Korrawit Suwan, and Vittawat Sootawee
Mahidol University

napasara.asa@student.mahidol.edu, korrawit.suw@student.mahidol.edu, vittawat.soo@student.mahidol.edu

Telemedicine is a remote healthcare service for exchanging medical information
between a patient and a physician via technology. The rate of use is increasing every year,
especially in the current COVID-19 pandemic situation because of the social distancing
between medical personnel and patients. For the elderly who can easily get complications
and have difficulty traveling to see a doctor, telemedicine will be their solution. However,
there are problems with using the technology by older people. Around 13 million elderly
in the US faced trouble with telemedicine because of inexperience with technology. And
around 6.8 million elderly have miscommunication problems from difficulty hearing. Those
problems lead to the misdiagnosis of a doctor and the effect on patients. Therefore, the
development of telemedicine is built in this study as the name is edge computing mirror
system (MECA system) that aims to reduce telemedicine problems and decrease the

mortality rate from untimely treatment.
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DentalGrammetry Framework: 3D Model Reconstruction of Plastic Tooth

for Practicing Tooth Restorative Skill Using Photogrammetry Technique

Phornpirom Lojarat!, Thachamin Siangeung?, Supanita Daduan’,

Piyaphong Panpisut?, and Thanapong Intharah!
isual Intelligence Laboratory, Department of Statistics, Faculty of Science,
Khon Kaen University, Khon Kaen, Thailand
*Thammasat University Research Unit in Dental and Bone Substitute Biomaterials,

Faculty of Dentistry, Thammasat University, Pathum Thani, Thailand

Restorative treatments are the most common task for dental practitioners. The
restorative procedures require the precise tooth drilling or cavity preparation to ensure the
success of treatment. Hence, it is essential for dental students to be sufficiently competent
at cavity preparation skills before providing the treatments in the real patients. The method
for practicing tooth cavity preparation for the students was traditionally performed in a
plaster or plastic teeth which will be evaluated only by supervisors. However, the
feedbacks can be subjective and varied upon the level of experience of supervisors.
Additionally, the quality of feedbacks may be affected by time constrain or
physical/emotional fatigue of both supervisors and students. Currently, only one
innovative Augmented Reality (AR) or Mixed Reality (MR) simulated dental treatment
machine is commercially available which can provide immediate and objective feedbacks
for students. The cost of the machine is however prohibitively high for most dental schools.
Hence, we develop the DentalGrammetry framework to solve the aforementioned
problems by constructing a 3D model of the tooth using the photogrammetry technique
and using the 3D model for restorative skill evaluation. The result is the framework, which

consists of protocols, tools and a web application, which is inexpensive and easy to use.
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Inter-Domain handover based on Blockchain for SDN-based Network Mobility
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Flood prevention protocol: An automated water drainage system
integrated with a smart Al able to predict and path water flow to

prevent flooding

Sean Gallup?, Pukkaramai Koohachaisakul!, Jin Tangkijngamwong®, Tanchanok
Tangwattanasirikun®, Pat Ngamdachakij*, Thanyathorn Suksaard?,
Sarin Nipatvorasakul!, Thanaree Hainak!, Vittawat Suotawee’, Pisitchai Tachavises',
Apichaya Jinphol!, Benjamard Jirapanyalerd®, Thunyapol mapradit!,
Sapon Marsook!, Sasinipha Sukchot!, Noppawut La-Ong!, Wisarut Anankamongkol’,
Sumeth Klomchitcharoen!, Nattapat Tanjariyaporn®, Eakkachai Warinsirisak?,

Panon Latcharote®, and Yodchanan Wongsawat®
'Department of Biomedical Engineering, Faculty of Engineering, Mahidol University
2Departmeht of Industrial Engineering, Faculty of Engineering, Mahidol University
*Department of Civil Engineering, Faculty of Engineering, Mahidol University

yodchanan.won@mahidol.ac.th

The flood prevention protocol is an enhancement solution of flood defense system,
which is currently used in Bangkok to deal with flooding. The current solution involves the
usage of hundreds of floodgates around the city. These flood gates serve the duty of
somewhat controlling water levels in the rivers. So that water can flow out into the main
river more efficiently. However, because of how big and complex the system is, the
floodgates cannot be used with their full capacity by simply having personnel at the
floodgates and using them when river water levels rise. The flood prevention protocol
introduces a decision-making Al to operate and maximize the capabilities of the floodgates.
Data for water levels, topography, seawater level, and weather forecasting will be fed into
the Al. The Al will then compute the probability of flooding in each area, and it will
ascertain the chances of which areas have the highest chance of flooding before the

flooding even occurs.
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The Study of Materials for Electric Field Protection from Power

Transformers Using Finite Element Method

Peerawat Meesuk and Prajak Bunpakdee
Department of Electrical Engineering and Automation control system,
Faculty of Engineering and Industrial Technology, Bansomdejchaopraya Rajabhat University, Bangkok

peerawat.me@bsru.ac.th

This paper proposes the analysis of the material can be protected from transformer
testing and presents a mathematical model of the power transformer. In this research,
transformers were study in four protective materials, wood, rubber, glass and acrylic that
are used in between the electric field measurement and the transformer. By simulating
the test results of a transformer with a voltage of 230 kV. Computer-based simulation
utilizing the finite element method (FEM) is exploited as a tool for visualizing electric fields
distribution volume a power transformer. The simulation results showed that the material
with the best protection against the electric field was wood insulation and the best

installation location was a distance of 5 m from the transformer.
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Artificial breast design with lactation implantation system

Pantaree Prapanirin!, Patsuda lyaraganjanakul®, Kanokpol Pao-in?,

Goragoch Gesprasert?, and Phornphop Naiyanetr®
'Department of Biomedical Engineering, Faculty of Engineering, Mahidol University, Nakhon-pathom
2Departmen‘[ of Surgery, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok
pantaree.pra@student.mahidol.edu, patsuda.iya@student.mahidol.edu,

kanokpol.pao@student.mahidol.edu, goragoch@hotmail.com, phornphop.nai@mahidol.ac.th

Project focuses on initiating and improving lactation in gender independence. Since
men cannot breastfeed normally, there are some trans-women who want to adopt
children and breastfeed on their own. Our project wants to help them solve this problem.
In addition, our project proposes the idea that milk quantity is enough for the baby.
Nowadays the percentage of infants who are exclusively breastfed through 6 months is
only 25.8%; whereas the WHO recommends that all infants should breastfed at least 2
years. The reasons for the short breastfeeding period are working which does not have

enough time leading to decreasing milk quantity gradually.

80



2021 ECTI Workshop on BEC

The 2" ECTI workshop on Biomedical Electrical-Electronics and Communications Engineering

Paper ID: 069

szuvdInnsamsulsaageliiila

@ o a £ o < a o W a v
SYWA LATBUIEENT, IFOITNYLY IWQYYIE, 13ANT AA5Y, uas g3ON @Uiﬂﬂ']ﬂ

Al Imnssinsanuiay Augdmnssumans aontumalulagnsyasundidinummsaianseds

unanuidihawessuudanisdmiulsudesliile nelatinsiwmalulagnissu-dedeyauuy

a

LoRa Yunuszgndlfimululnuaeuweiifienusivsndeyagumgiivazaudululsuiesdn
& o sl v o Y cd 0w &

\Woszuula Miflvuandie 25 wes 17 100 wes uagvinsdsdeya wdaunandiattoyady
Tggrudeyuulaseedumesiliafiefiasivsivsudeyawaziimiuanmanuivioundindu

Tuguuuuvesunvuein uazluludueundinduildlunismiuaudanisgunsaling q

81



2021 ECTI Workshop on BEC

The 2" ECTI workshop on Biomedical Electrical-Electronics and Communications Engineering

Paper ID: 070

Efficient Processing Time with Carry-lookahead Adder Memristor

Rationed Logic
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This research proposes the high-speed full adder circuit using carry look ahead adder
(CLA). It is alternative full adder designed by carry-ahead which faster than convictional
ripple carry adder (RCA). All simulation results have been carried out and compared with
LTspice program based on memristor model bipolar memristive system with threshold and
180nm CMOS technology. The novelty of this research lies in the use of carry-lookahead

Adder MRL technique to realize full adder circuits that improve propagation delay time.
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Evolutionary multi-factorial optimization simultaneously optimizes multiple objective
functions with a single population, a solution set. Conventional multi-factorial evolutionary
algorithms (MFEAs) do not consider similarities among objective functions. As a result,
solutions with dissimilar target objectives are crossed, and it deteriorates the search
efficiency. We have proposed an algorithm named MFEA based on objective similarities
(MFEA/OS). We have shown the effects of MFEA/OS on multi-factorial optimization
problems with the same objective function landscapes so far. This paper shows MFEA/OS
achieves higher search performance than the conventional MFEAs on problems with

different objective landscapes.
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Activities of daily living and exercises require extensive neck movement. The
movement is reduced in dysphagia. Early diagnosis is required to prevent further
complications. Cervical range of motion (CROM) is a normal measurement method. The
normal CROM measurement method is the goniometer which requires anatomical
landmark localization, and manual result interpretation. In this study, we aim to develop
a web-based CROM estimation system and present the system usability. This study
developed the system by using web programming languages and applied RetinaFace and
3DDFA V2 for face detection and head pose estimation. Then, this study tested the web
performance by Apache Bench, the inference performance in VGA (640x480), SVGA
(800x600), and XGA (1024x768), and the usability by system usability scale (SUS). The server
can withstand many HTTP requests, and the usability is acceptable. However, the inference
performance was slow compared to GPU. It has the space to improve the algorithm to

increase CROM estimation efficiency and to improve the system usability.
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We propose an action-decision method using the cortical learning algorithm (CLA),
which is a time-series forecast algorithm. The proposed method is composed of two CLA
predictors. The interaction be-tween the two CLA predictors enables action-decision and
emphasizes state predictions in uncertain environments. Throughout the experiments using
the continuous mountain car task with probabilistic missing states, we show the proposed
method achieved a higher goal achievement rate than the conventional methods, DDPG

and DDPG with LSTM.
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We propose a forgetting mechanism in the cortical learning algorithm (CLA). CLA is a
time-series pre-diction method that learns and memorizes time-series data. The
conventional CLA deteriorates the prediction accuracy when the number of time-series
data contexts exceeds the memory capacity. To overcome this problem, we introduce a
mechanism to gradually weaken time-series data contexts temporally stored in the CLA
memory. Experimental results show that the proposed CLA achieves higher prediction

accuracy than the conventional CLA when a time-series data involves a variety of context.
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Department of Engineering Science, University of Electro-Communications, Tokyo, Japan
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We explain the dynamics of ultracold atoms in amplitude modulated optical lattice
with harmonic confinement. We show the existence of dynamical localization that
manifests itself as the cold atoms exhibit quantum suppression of classical chaos in the
dynamical system. The exponential localization takes place both in momentum as well as
in coordinate space within certain windows on modulation amplitude. We show that inter-
band transitions, taking place due to the amplitude modulation in optical lattice, play an
important role in controlling the dynamical localization of matter waves. Our obtained
results can be generalized to other dynamical systems and are experimentally realizable

as we consider the values of parameters from the present-day available experiments.
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We study the dynamics of an electro-optical transducer in the presence of a driving
field and a probe field. The nano-electro-optomechanical system (NEOMS) consists of a
cavity with a fixed mirror, which is coupled to a vibrating end mirror through an
optomechanical coupling, whereas the Coulomb interaction couples the moving mirror
with the other moving mirror. In the probe transmission field, four-wave mixing (FWM) is
reported in the presence of two external driving fields on moving mirrors. We show that
the four-wave mixing exhibits controlled dynamics by varying the amplitudes and phases
of the external driving fields. We present a set of experimental parameters to realize the

phenomenon in present-day laboratory experiments.
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3D wavelet video coding has two ways based on order of transforms. This paper
focuses on T+2D case in which temporal transform exists prior to 2D spatial transform,
which has better coding effect but similar component between each subband after spatial
transform in residual frame. This paper provides the method of reducing bit information in
residual frame by using bandlet transform. Bandlet transform is performed for not only
RGB but also YUV residual frames. Experimental results demonstrate with residual frame
in test movies that the information can be reduced and the threshold values need to be

changed for each video sequence.
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Lead halide perovskites (LHPs) quantum dots (QDs), owing to their outstanding
photophysical properties, have recently emerged as a promising material not only for solar
cells but also for lighting and display applications. The photophysical properties of these
materials can be further improved by chemical engineering such as A-site cation cross-
exchange. Hot carrier (HC) cooling, as one of the key photophysical processes in LHPs, can
strongly influence performance of LHPs QDs based devices. Here, we study HC relaxation
dynamics in LHP QDs with methylammonium (MA+, CH3NH3+), and formamidinium (FA+,
CH(NH2)2+) cations cross-exchange by using femtosecond transient absorption
spectroscopy, which revealed that A-site cation cross-exchange is a feasible strategy to
reduce HC cooling rate for developing high performance LHP devices. On the basis of the
analysis of the photoacoustic spectroscopy (PA) and photoluminescence quantum vyield
(PLQY), we posit that the defects of PQDs can be dramatically reduced by A-site cation
cross-exchange. In addition, the structural evolution of PQDs are also characterized. These
observations are both important for our understanding of lead halide perovskites and for
an eventual future development of efficient lead halide perovskite quantum dots

photovoltaics.
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Molten Salt Reactor is a Generation IV nuclear reactor that has inherent safety systems,
one of which is the ability for natural circulation to take place. Natural circulation is an
important factor in ensuring the safety of a nuclear reactor in the event of a disaster. In
this research, we studied the natural circulation behavior for different molten salts. Results
showed that natural circulation was able to take place for all three different salt systems.
The temperature rise on the system was affected by the flow velocity of the salt, salt with

lower flow velocity experienced the highest rise in temperature.
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Dynamical trapped quantum particle in time-dependent single-to-

double well potentials

Aarouj Ahmed, Irene Marzoli, and Farhan Saif

Potential wells are widely studied research entities due to their wider applications in
many fields of science. Moreover, experimental and technological improvements have
made it possible to design and control the potential shape, for example, transforming from
single to double-well and backwards. Investigating such a problem becomes tricky because
of the time-dependency of the system Hamiltonian. We used the split operator method
in order to account for the time-dependency of the system Hamiltonian. A quantum switch
was used to transform a single-well to a double-well. Our aim was to explore the range of
the validity of the adiabatic theorem. We made observations on the dynamics of a
wavepacket for different barrier heights and widths of a double-well. In addition, we made
observations about the dynamics of a wavepacket, while introducing asymmetry in the
double well. We also estimated the switching time needed by a trapped ion to reach to

the ground state of a double well for realistic experimental parameters.
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The development of electronic and optoelectronic devices attends the increasing
demand of materials with varying physical properties, low cost and non-toxic. Currently,
researchers show keen interest in the wide-band gap (< 3 eV) metal oxides (MOs) having
high mobility as well as reliable optical transparency for the application in large-area
electronics. In this sense, semiconducting metal oxides are promising materials for high-
performance electronics. Majority of MOs reported in commercial applications are n-type.
On another hand, p-type MOs having comparable performance as to n-type counterparts
are still challenged. Moreover, this limits the development of pn-junction and
complementary metal oxide semiconductor (CMOS) logic circuits. Among p-type materials,
CuAlO2 (CAQ) is desirable as it is; abundant in nature, low-cost and non-toxic. Moreover, it
shows p-type semiconductor behaviour and in the visible region, they depict optical
transparency up to 80 wt%. However, the processing temperature of CAO is high and

electrical mobility is reported less than 1 cm2V-1s-1.
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The Rayleigh-Taylor Instability and Kelvin-Helmholtz Instability in a
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The groundbreaking observation of a Bose-Einstein condensate of Rubidium atoms in
1995 has opened up an active and rapid studying of ultracold Bose gases. Two-component
Bose-Einstein condensates (BECs) exhibit many interesting phenomena, for instance,
instabilities at the interface between two components. Rayleigh-Taylor instability appears
between two fluids when they are pushed toward each other. Meanwhile, Kelvin-
Helmholtz instability is interfacial instability between two fluids which flow toward
opposite directions with shear flow at the interface. However, studying for combining two
instabilities has been still limited considerations in previous publications. This study found
that half-mushroom-shaped patterns appearing at interface had a tendency to fall into the
direction of the fluid. Furthermore, the number of patterns depends on the relative

velocity between the two components.
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Recently, with the improvement of detection methods, on top of the understanding
of what is in the image, Human Object Interaction (HOI) detection focuses on what is
happening in the image. Hands are the primary body part to interact with objects, so hand
interaction detection is also an important part of HOI detection. The eating scene contains
plenty of hand interaction examples which is well-suited to study and apply HOI methods.
To facilitate the study of hand interaction in the eating scene, we create the HowTokEat, a
dataset specifically for eating scene analysis, and we show an eating action detection

application of the dataset.
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On the Robustness of Digital Watermarking Scheme for 3-D Models

against Impulse Noise Attack
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In this paper, we examine the robustness of digital watermarking scheme for 3-D
models (Inoue scheme) against impulse noise attack. First, we describe the polar
coordinate transform and its inverse transform. Next, we explain basic procedures for
embedding watermarks into 3-D models and detecting them. Finally, we examine the
robustness of this scheme for two kinds of 3-D models in case of impulse noise attack. We
reveal the relation between rate of impulse noise and amplitude rate of watermark

through computer simulations.
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In recent years, the development of low-power IoT sensors has attracted remarkable.
These sensors need to be placed at various locations. At this time, it is difficult to replace
batteries manually for each sensor. Therefore, RF energy harvesting (EH) has been attracting
attention as a power source. Since EH obtains power from energy in the environment, it
has the potential to provide power for a long time without using batteries. However, there
is an issue that the energy from environment RF signals is not stable.

In this study, we propose a power supply system to provide high efficiency RF EH. A
DC-DC converter is introduced to stabilize the unstable output of EH. The RF EH has high
internal resistance than other EH. The energy is stored in a capacitor (CEH) and controlled
by Schmitt Trigger. Since the internal resistance of the capacitor is small, the current is not
limited by internal resistance of the rectenna. 3000hm impedance of the folded dipole
antenna is four times higher than that of the dipole antenna of 750hm, so the output
voltage from the antenna becomes higher. That allows the rectenna to have a larger open

voltage of V.
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A heat transfer analysis of a conventional solar distillation systems (CSSS) is numerically
studied with time-dependent transient approach. A numerical study is performed here to
make it easier to get the temperature distribution, the amount of heat transfer, and the
productivity of the CSSS. The thermal resistance network (TRN) method is used to analyze
the heat transfer of the system. A CSSS simulation using dimensions, boundary conditions,
measurement of input parameters using experimental data from the literature. The
continuity, momentum, and energy equations are solved according to the specified
boundary conditions. This numerical study performs the addition of volume phase change
material (PCM) parameters. The results show that the use of additional PCM can produce

higher water levels at night but less during the day.
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Pyrolysis is an effective solution in reducing plastic waste by extracting fuel oil from
plastic waste. The pyrolysis process produces a product in the form of solid fuel, namely
carbon, liquid in the form of a mixture of tar, and several other substances. Pretreatment
of the pyrolysis process is by washing and drying plastic from industrial, commercial, and
household waste. The drying process of plastic waste is very dependent on the sun, so a
washing machine for drying plastic waste is made to overcome dependence on sunlight.
The working principle of the drying machine is to utilize the mechanical energy produced
by the diesel motor as the driving diesel engine which is transmitted to the spinner shaft.
The washed plastic is inserted through the inlet, the spinner shaft spins causing the plastic
to blow away the water that is attached to the plastic. The collection of water exits through
the dryer channel. Water lost with spinner shaft rotation 735 rpm, 910 rpm, 1260 rpm are
72.7%, 77.1%, 81.3%, respectively.
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Respiratory sounds classification using Wavelet transform and Transfer

learning

Long Trinh Hai, Dung Nguyen Tuan, Hinh Nguyen Van, and Thanh Han Trong

Breathing sound is a reliable measure of human health. Each of respiratory disease will
respond to different breathing sounds. As a result, we have used breathing sounds to
detect a huge of respiratory disorders. In this paper, we classify breathing sounds to
diagnose 7 respiratory diseases and normal people. Breathing sounds are divided into
breathing cycles. Analyze these breathing cycles using multiple Wavelet family transforms
and spectra to represent the signal. Analyzing these breathing cycles use multiple Wavelet
family transforms and spectra to represent the signal after transform. The application of
the transfer learning technique bases on the CNN model such as VGG16, ResNet50,
InceptionV3 shows outstanding performance in image classification. The best Wavelet

family results give an accuracy of up to 96.29%.
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Bagasse, the side-product of sugar factories with high cellulose content, has been used
as raw material for carbon production. The produced-carbon was further used as anode
for lithium-ion battery (LIB). The objective of this research is to investigate the performance
of carbonaceous material derived from bagasse as a novel anode for LIB. The dried bagasse
was carbonized at 600 °C for 30 minutes in nitrogen atmosphere, then followed by water
vapor activation at 700 °C for 1 h. The produced-carbon powder was then used as anode
in a LIB, assembled with LiClO4/PTFE as electrolyte/separator, and lithium chip as cathode.
The results showed carbonaceous anode material is successfully derived from bagasse
waste. The electrochemical performance of carbonaceous anode material derived from
bagasse shows an initial charge capacity of 8.190 mAh/g and a discharge capacity of 0.967
mAh/g at 0.1C. This huge loss in capacity is due to the form of Solid Electrolyte Interphase
(SEI) layer which confirms by the CV curve of carbon. Further treatment is necessary to
improve the electrochemical properties of carbonaceous anode material derived from
bagasse. This research shows a potency of carbonaceous derived from bagasse waste as

anode for LIB production through water vapor activation process.
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This work proposes a variable elite population for a grid-based evolutionary multi-
objective optimization. The conventional grid-based evolutionary algorithm (GrEA)
maintains a fixed size of the population to approximate the Pareto front. However, an
appropriate population size depends on the Pareto front. The proposed variable elite
population-based GrEA (VE-GrEA) introduces a variable elite population de-pending on the
Pareto front to be approximated. Experimental results show the proposed VE-GrEA adjusts
the elite population depending on problems and achieves higher search performance than

the conventional GrEA.
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News that consist of false information and spread via news media or social media is
called Fake news. It has become a major issue in recent years, as many people are taking
advantage of this issue. The accuracy of information from mass media is sometimes being
compromised to get the business growth because of extremely tough competition. People
generally spread fake news to achieve public attention and its being accepted more than
the real news. This can be the cause of security attacks, create social harm. Recent
development of Al technology makes it easier to generate realistic fake contents. Now a
days it is even possible to create very realistic fake video. Sometimes it is hardly possible
to detect not only the face but also the voice for any given edited video. It looks very
realistic and it can be vulnerable for our society. However, the existing technologies are
not sufficient to prevent the spreading of fake content. The development of numerous Al
and Blockchain technologies are giving us hope to resolve this problem. The goal of this
research is to reduce fake content in news/social media by using Blockchain and various
Al technologies. If we fail to address this problem right now, it will have an adverse effect

on our socio-economic condition.
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Most cameras used today can only capture low dynamic range (LDR) images. Since the
brightness range that can be recognized by cameras is narrower than that of humans, high
dynamic range (HDR) images are developed to record almost all brightness in human visible
range. To generate HDR image, ghosts will occur unless motion correction between LDR
images is performed. In the conventional method, the motion region between LDR images
is specified using two similarities, and ghosts due to movement are suppressed.

In this study, LDR images are decomposed into multiple resolutions by undecumated
wavelet transform (UDWT), and then synthesized and reconstructed in the frequency
domain. uDWT is a method to maintain shift invariance by omitting decimation process
from discrete wavelet transform (DWT). When the wavelet coefficients are reconstructed,
low-frequency component passes through a low-pass filter and high-frequency component
passes through a high-pass filter, so boundary that occurs is smoothed during
reconstruction. Therefore, in HDR image obtained by reconstruction, boundary line
becomes less conspicuous than HDR image created in the spatial domain. This makes

boundaries created during compositing inconspicuous and improves HDR image.
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In this paper, we propose a map building method based on a point and line based
feature matching SLAM(Simultaneous Localization and Mapping) system, and a map
merging method for the SLAM system. Points and lines based feature matching SLAM
system is taken into account to ORB-SLAM2 [2] framework by using line descriptor with

points. It is proceed to build map with points and lines features, and with the map merging

method.
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In the radio communication system, besides the basic parameters such as frequency,
amplitude, phase, etc., the information about DOA also needs to be determined
accurately. Information about the incident wave direction improves channel recovery,
synchronizes synchronization, and automatically adjusts the radiation graph in the
necessary direction to increase the quality of the received signal.

In the direction of Arrival Estimation, the SNR ratio and the distance of the radiation
sources directly affect the accuracy of the traditional algorithms. Therefore, the model
built according to the LSTM algorithm is applied and improved with reasonably high DOA
estimation accuracy evaluated through the RMSE parameter and reduced computational

complexity.
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Hirokazu Matsui’, Oleg I. Tolstikhin? and Toru Morishita*
The University of Electro-Communications, Chofu-shi, 182-8585, Japan
Moscow Institute of Physics and Technology, Dolgoprudny, 141700, Russia

The intense low-frequency (~ 1014 W/cm2, ~ 800 nm) laser field induces the
tunneling ionization of the atoms and molecules. This is one of the most fundamental
processes in strong-field physics. In this process, the bound electron tunnels the nuclear
Coulomb potential barrier which is distorted by the laser electric field. As the laser field is
sufficiently low-frequency and can be regarded as a static electric field, the tunneling
jonization occurs stationary in rate I', which characterizes this process.

Especially for molecules, the rate I' has strong dependence on the molecular
alignment angle with respect to the direction of the external electric field F. For the
hydrogen molecule, it is known that the rate I' has a maximum value T’y in parallel
geometry (f = 0°) while a minimum value 'L in perpendicular geometry (f = 90°), where
J denotes the angle between the molecular axis and the external electric field. Hence,
the ratio I'y / T'1 characterizes the anisotropy of the tunneling ionization process.

We present a state-of-the-art theory of tunneling ionization of the hydrogen molecule
in a static electric field. The theory is based on the leading-order many-electron weak-field
asymptotic theory and successively incorporates core polarization, spectator nucleus, and
internuclear motion effects. The predictions of the theory are compared with ab initio
calculations of the ionization rate of H, with frozen nuclei and experimental results on the

anisotropy of strong-field ionization of H, and D,.
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It is known that Electromagnetic lon Cyclotron (EMIC) waves generated around the
magnetic equator in the magnetosphere scatter ring current protons and relativistic
electrons in radiation belt due to wave particle interactions. The scattered particles lose
energy and precipitate from the magnetosphere into the ionosphere. The precipitating
protons produce the Isolated Proton Aurora (IPA). On the other hand, the relativistic
electrons precipitated at the same time perturb the electron density in the lower
ionosphere and are observed as amplitude/phase anomalies of electromagnetic waves
from ground-based VLF/LF transmitter. However, VLF/LF transmitter wave is effective to
monitor the lower ionosphere condition, the energy of the precipitating electrons cannot
be determined directly. In this study, we construct the spatio-temporal model of the lower
ionosphere based upon optical observations of the IPA, EMIC waves, and VLF transmitter
wave magnetic amplitude data. The analyzed event is the propagation anomaly of NLK
VLF transmitter signal associated with IPA observed on March 27, 2017 at Athabasca (ATH),
Canada. Two-dimensional FDTD (Finite-Difference Time-Domain) is used for the numerical
analysis and temporal change of the VLF transmitter amplitude for NLK-ATH path was

calculated under various ionospheric conditions during IPA.
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Automatically selection of key frames in a video will make semantic video scene
detection task faster and efficient. Key frame selection in a video is the fundamental step
of semantic video scene detection which greatly contributes to tasks such as video retrieval
and indexing, content-based video browsing, and video surveillance. The concept of key
frame selection is to process few selected frames from a large video data which describe
video scenes the best instead of processing each frame. Existing methods for key frame
selection are either manual or not enough robust which results in higher time
consumption.

In this paper, a novel method is proposed that consists of three steps. Firstly, input
video dataset is segmented in shots for each scenes using the method of SBD (shot
boundary detection). Once frames are differentiated between shots, the second step is to
select candidate key frames that can be used for semantic video scene detection; For this
step, CNN (Convolutional Neural Network) is used to extract the features from shots which
are considered as shot descriptors. Finally, a feature matrix is created by analyzing the shot
descriptors, thereafter it is compared with the shot descriptors to select candidate key
frames. These candidate key frames are further proceeded to video scene detection tasks.

Experimental results show the efficiency of the proposed method.
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Tracking or estimating hand movement within a video sequence is a daunting and
challenging problem in sign language recognition. Unfortunately, estimating hand motion
using camera or camera stereo is challenging as its images have a variety of complex
appearances. However, other advanced techniques estimate shorter segments, which lead
to wrong decisions. To solve these problems, we introduced a strategy of estimating hand
motion by modeling point-by-point along consecutive frames. The consecutive frames are
obtained from active imaging sensor (AIS), which allow to exploit hand motion trajectory.

Our adopted strategy comprised of two components: mathematical derivation of
fingertips action. Among the 20 joints of human hand, we choose the fingertips of each
joint, to estimate hand motion. Then the AIS is configured to capture the hand motion
characteristics. Extensive experiments on several hand gestures show that the adopted

mathematical derivation with AIS outperforms state-of-the-art methods.
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Facial expression is very important to understand the mind state of a person. Facial
expression recognition is important for normal people as well as Mentally disable people.
There are plenty of research works on Facial expression recognition but in recent years it
has been going through many challenges during pandemic because of the face mask. A
face mask can cover up to 50-70% bottom area of a face and the bottom area which
include the mouth and cheek has most of the features of a face expression.

Some researchers have partially solved this problem by reconstruction method, where
they can reconstruct the occluded part of the face but they cannot restore the natural
expression.

In this work we proposed a method which can restore the lower part expression by
analyzing the upper part of a face. In our method we assume a face without any expression
is in zero expression state. We can easily understand that the changes occur in the upper
part and the lower part whenever the face expression changes from zero expression state

to any other expression such smile or cry.
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There are approximately 132 million people (1.86% compared to world population)
who need wheelchair of which millions of them have motor related disabilities, the
disabled individuals with severe motor or communication impairment use their eyes as
their last options for communication thus, the patterns of their eyes movements remain
the only input modality that signals their attentional state as well as infers their ultimate
intention thus, proper interpretation of their eye patterns can help the target group of
people to properly communicate with their helper or robotic arm in picking appropriate
object. The current research does not access gaze patterns that defines different directions
our eyes make which they seem to be similar when we look at them, thus, proper
recognition and classification of these gaze patterns is very useful in enhancing the
interactions in human computer interfaces (HCl) and Autonomous vehicles (AV). This work
experiment with participants, recorded their gaze patterns while observing eight different
tasks, utilized these eye gesture and employed Long Short-Term Memory (LSTM)
algorithms for the recognition of the respective gaze patterns. The result of this experiment
indicates that, this method performed well, extend application of its conventional method
and when properly utilized may assist disabled individuals and in advance driver assistive

system (ADAS).
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