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The 22nd International Symposium on Advanced Intelligent Systems

ISIS2021 Program

(Chungbuk National University, Industrial Technology Research Park
Building: E9, School of Computer Science Building: S4-1)

Wednesday, December 15, 2021
13:30 ~ 18:00

14:00~16:00

Registration at Lobby

Tutorial I (Room# E9: 105)
Recent Advances in Hybrid Metaheuristics and Applications: Intelligent Manufacturing & Supply Chain Networks
Chair: Prof. Hwa Young Kim(Mokpo National Maritime University)
Chair: Prof. Jin Suk Lee(Mokpo National Maritime University)

Prof. Mitsuo Gen, Fuzzy Logic Systems Institute, Tokyo Univ. of Science, Japan,

18:00 ~ 20:00

Welcome Reception
Thursday, December 16, 2021

08:00 ~ 18:00

Registration at Lobby

G1
G2
G3
G4
G5
OS2
09:00 ~ 10:20 (Room# S4-1: (Room# S4-1: (Room# S4-1: (Room# S4-1: (Room# S4-1: (Room# S4-1:
101)
102)
103)
104)
106)
222)
10:20 ~ 10:30

Coffee Break

OS25
OS4
OS8
OS1
OS6
OS10
10:30 ~ 12:10 (Room# (Room# (Room# (Room# (Room# S4-1: (Room# S4-1:
S4-1: 101) S4-1: 102) S4-1: 103) S4-1: 104)
106)
222)
12:10 ~ 13:30

Lunch

13:30 ~ 14:20

Opening Ceremony(Room# E9:105) Chair: Yena Bae(KIIS)

14:20 ~ 14:30

Coffee Break

14:30 ~ 15:30

15:30 ~ 15:40

15:40 ~ 16:40

OS9
(Room#
E9:101)

Plenary Talk I (Room# E9:105)
Prof. Martin Štěpnička
University of Ostrava, Czech Republic
Title: From Simple Brick to Smart Constructions – Fuzzy Relational
Compositions and Their Use
Chair: Prof. Jin Hee Yoon(Sejong University)

WorkShop
(Developement
of Smart Farm
Agricultural Robot)
(Room# E9:102)

Coffee Break
Plenary Talk II (Room# E9:105)
Prof. Yoichiro Maeda
Ritsumeikan University, Japan
Title: Research on Human Symbiotic Systems as Cooperation
between Human Intelligence and Artificial Intelligence
Chair: Prof. Myung Geun Chun(Chungbuk National University)
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16:40 ~ 16:50

Coffee Break

WorkShop
(Developement
of Smart Farm
OS3
OS7
OS23
OS11
OS14
OS22
16:50 ~ 18:30 (Room# S4-1: (Room# S4-1: (Room# S4-1: (Room# S4-1: (Room# S4-1: (Room# S4-1: Agricultural Robot)
101)
102)
103)
104)
106)
222)
(Room# E9:102)
Friday, December 17, 2021
08:30 ~ 18:00

Registration at Lobby

OS12
OS13
09:00 ~ 10:20 (Room# S4- (Room# S41: 101)
1: 102)
10:30 ~ 10:50

10:50 ~ 11:50

11:50 ~ 13:00

OS15
(Room# S4-1
: 103)

OS19
(Room# S4-1:
106)

OS21
(Room# S4-1:
222)

Coffee Break
Plenary Talk III (Room# E9:105)
Prof. Keon-Myung Lee
ChungBuk National University, Korea
Title: How Have They Managed to Train Spiking Neural Networks?
Chair: Prof. Yong-Tae Kim(Hankyong National University)

Tutorial II
(Young Researcher’s
session)
(Room# E9: 102)

Lunch

G6
G7
G8
OS16
OS26
OS17
13:00 ~ 14:40 (Room# S4- (Room# S4-1: (Room# S4-1: (Room# S4-1: (Room# S4-1: (Room# S4-1:
1: 101)
102)
103)
104)
106)
222)
14:40 ~ 14:50
14:50 ~ 15:50

Coffee Break

Coffee Break
Invited Talk I (Room# E9:105)
Prof. Seyed Mahmoud Taheri
University of Tehran, Iran
Title: What is Intelligence?
Chair : Prof. Jung-Sook Kim(Kimpo
University)
Prof. Donggyun Kim(Mokpo National
Maritime University)

16:50 ~ 17:00

17:00 ~ 17:50

Tutorial III
(Start up)
(Room# E9: 102)

Poster Session
(Room# S4-1:101)

15:50 ~ 16:00

16:00 ~ 16:50

OS5
(Room#E9:
102)

Invited Talk II (Room# E9:101)
Prof. Ram Sarkar
Jadavpur University, India
Title: Feature Selection for Big Data
Analytics: Challenges and Trends
Chair : Prof. Myung-Mook Han(Gachon
University)

Coffee Break
Invited Talk III (Room# E9:105)
Prof. HyungWon Kim
Chungbuk National University, Korea
Title: New Approaches to CNN
Accelerator Design and Optimization
for Edge AI
Chair : Prof. Jin-Woo Jung(Dongguk
University)

18:00 ~ 21:00

Invited Talk IV (Room# E9:101)
Prof. Ching-Chih Tasi
National Chung-Hsing University, Twain
Title:Adaptive Fuzzy Control and
Robotics Using Fuzzy Deep and
Broad Learning Neural Networks
Chair : Prof. Young-Jae Ryoo(Mokpo National
University)

Banquet
Saturday, December 18, 2021

08:00 ~ 09:00
09:00 ~ 10:40
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Registration at Lobby
G9
OS18
OS20
OS27
(Room# S4-1: 101) (Room# S4-1: 102) (Room# S4-1: 103) (Room# S4-1: 106)
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OS24
(Room# S4-1: 222)

The 22nd International Symposium on Advanced Intelligent Systems

Workshop: Developement of Smart Farm Agricultural Robot
Chair: Dr. Dae-Yeong Im(KITECH, Korea)
Date

Time

Title

10:00~11:00

Seminar 1

11:00~12:00

Introduce Smart Farm Agricultural Robot

Presenter

KITECH

Lunch
13:00~13:30
13:30~14:00
Thursday, 16,
Dec. 2021
(Room#
E9:102)

Agricultural Robot Platform and Main Control System

14:00~14:30
14:30~15:00

Transplanting/Last Feeding/Defoliation/Cleaning Robot Platform

Coffee Break
ETRI
SLAM Based Autonomous Driving in Greenhouse

17:00~17:30
17:30~

CNU
Cobotsys

16:00~16:30
16:30~17:00

Fine Motor
HKNU

15:00~15:30
15:30~16:00

KITECH

WAVE AI
MNU

Dinner

Workshop : Developement of Industrial AI Research Center
Date

Thursday, 16,
Dec.2021
(Room:772)

Time

Title

10:00~10:20

Introduction to Industrial AI Research Center

10:20~12:00

Seminar I

12:00~13:00

Lunch

13:00~14:30

Seminar II

14:30~15:00

Coffee Break

15:00~18:00

Seminar III

18:00~

Dinner

Presenter
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Tutorial I
Wednesday,
15, Dec.,
2021(Room#
E9:105)

Recent Advances in Hybrid Metaheuristics and Applications: Intelligent Manufacturing & Supply Chain Networks
Prof. Mitsuo Gen, Fuzzy Logic Systems Institute, Tokyo Univ. of Science, Japan,
Chair: Prof. Hwa Young Kim(Mokpo National Maritime University)
Chair: Prof. Jin Suk Lee(Mokpo National Maritime University)

Tutorial II : Young Researcher’s Session
Date

Time

Chair: Dr. Dae-Yeong Im(KITECH, Korea)
Title

10:00~10:30

Presenter
DRBFatec

Intelligence Agricultural Work Management and Integrated Control
10:30~11:00
Friday, 17, Dec,
2021(Room#
E9:102)

ESAN

11:00~11:30

Paprika Production Cycle

SUNINUS

11:30~12:00

Strawberry, Tomato Production Cycle

JARES

12:00~12:30

Sharing and Discussion

KITECH

12:30~

Closing

Tutorial III : Start up
Friday, 17, Dec.,
2021(Room#
E9:102)
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Dr. Hyong Sil Cho,
CEO of SiLnD, Netherland
Title: Start-up Trends in EU: Case of Netherland
Chair Prof. Mi-Hye Kim, Chungbuk National University, NRF, Korea
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The 22nd International Symposium on Advanced Intelligent Systems

Stream: Zoom
Room #

Stream Link or id

Room # E9:105

See hompage : http://isis2021.org/

Room # E9:101

See hompage : http://isis2021.org/

Room # E9:102

See hompage : http://isis2021.org/

Room #

Stream Link or id

Room # s4-1:101

See hompage : http://isis2021.org/

Room # s4-1:102

See hompage : http://isis2021.org/

Room # s4-1:103

See hompage : http://isis2021.org/

Room # s4-1:104

See hompage : http://isis2021.org/

Room # s4-1:106

See hompage : http://isis2021.org/

Room # s4-1:222

See hompage : http://isis2021.org/
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Welcome to ISIS2021
We are pleased to invite you to the 22nd International Symposium on Advanced
Intelligent Systems (ISIS2021) which will be held on December 15-18, 2021 at
Chungbuk National University, Cheongju, Korea. In every two years, this conference has
been held in Korea, and in alternative two years, ISIS has been held in Japan.
ISIS 2021 will provide all the presenters and participants with a great opportunity
to present and discuss the latest accomplishments, challenges, and future directions in the field of advanced
intelligent systems. However, the most important thing is to build a friendship and sustainable cooperative
relationship between researchers and participating countries. Cheongju is the largest city of North
Chungcheong Province in South Korea. It is located in the center of Korea, 128km from the capital of
Korea. Throughout Korean history, Cheongju has boasted of its rich culture and traditions and beautiful
sceneries. The city has many noble names such as ‘beautiful academic city, beautiful cultural city’, and just as
its names suggest, the city has put much importance on scholarly studies from old times. It is not surprising
that Cheongju is the birthplace of Jikjisimcheyojeol, or in short, Jikji, the world’s oldest existing metal type
book. This has become an innovative tool for spreading and sharing knowledge and wisdom. This tradition
of innovation continues in neighboring Ochang’s information technology complex and Osong’s biology
technology complex.
Even though face-to-face contact is not possible due to the pandemic, the mutual friendship that has been
built up over the years will be warmly transmitted over the LAN. We are very thankful to SOFT, KIIS, and
TFSA. We are also extremely thankful to all the members of the organizing committee, in addition to all the
participants of this conference. With the dedication of all members, we have held very meaningful and very
successful academic conferences. Also we express my great gratitude to have plenary speakers, invited speakers,
session organizers, and all the contributions in technical session with papers and many ways. The slogan of
this year conference is “open up new horizons and share the frontiers of intelligent systems”. I hope that you
will gain a lot of knowledge and enjoy mutual exchange with the members in ISIS2021.
On behalf of the local organizing committee, we express, once again, to thank all the participants of this
conference. Welcome to Korea and Cheong Ju. Wish everyone a pleasant academic conference beyond the
barrier of pandemic era.
Sincerely yours,

Myung Geun Chun
General Chair ISIS 2021

www.isis2021.org
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Organizing Committee
Advisory Committee

Finance Committee chair

Youngchul Bae (Chonnam Nat’l Univ., Korea)
Young Hoon Joo (Kunsan Nat’l Univ., Korea)
Seung-Gook Hwang (Kyungnam Univ., Korea)
Seok Jong Lee (Chungbuk Nat’l Univ., Korea)
Gyei-Kark Park (Mokpo Nat’l Maritime Univ., Korea)
Yong Soo Kim (Daejeon Univ., Korea)
Sang Yong Rhee (Kyungnam Univ., Korea)
Sungshin Kim (Pusan Nat’l Univ. Korea)
Young Im Cho (Gachon Univ., Korea)
Byung-Jae Choi (Daegu Univ., Korea)
Frank Chung-Hoon Rhee (Hanyang Univ. Korea)
Young-Jae Ryoo (Mokpo Nat’l Univ., Korea)

Sunghae Jun (Cheongju Univ., Korea)

Honorary Co-Chairs
Hong Tae Jeon (CAU, Korea)
Geun Taek Kang (Pukyong Nat’l Univ., Korea)
Kwee-Bo Sim (Chung-Ang Univ., Korea)
Yi Gon Kim (Chonnam Nat’l Univ., Korea)
Toshio Fukuda (Meijo Univ., Japan)
Takehisa Onisawa (Univ. of Tsukuba, Japan)
Takeshi Yamakawa (Fuzzy Logic Systems Institute, Japan)
Junzo Watada ( Waseda Univ., Japan)

Founding Chairs
Kwang Hyung Lee (KAIST, Korea)
Kaoru Hirota (Tokyo Inst. of Technology, Japan)
Takanori Shibata (AIST, Japan)

Exhibition Committee Chair
Dae-Yeong Im (KITECH, Korea)

Publications Committee Chairs
Sangsung Park (Cheongju Univ., Korea)
Shoji Kobashi (Univ. of Hyogo, Japan)

Publicity Committee Chairs
Myung-Mook Han (Gachon Univ., Korea)
Suk-Seung Hwang (Chosun Univ., Korea)
Masayoshi Kanoh (Chukyo Uinv., Japan)

International Relations Committee Chairs
Jin Hee Yoon (Sejong Univ., Korea)
Jinseok Woo (Tokyo Univ. of Technology, Japan)

Award Committee Chairs
Yong-Tae Kim (Hankyong Nat’l Univ., Korea)
Masataka Tokumaru (Kansai Univ., Japan)

General Chairs

Special Session Committee Chairs

Myung Geun Chun (Chungbuk Nat’l Univ., Korea)
Hiroharu Kawanaka (Mie Univ., Japan)

Jee-Hyong Lee (Sungkyunkwan Univ., Korea)
Kwang Il Lee (Korea Maritime and Ocean Univ. Korea)

Organizing Chair
Jung Sik Jeong (Mokpo Nat’l Maritime Univ., Korea)

Special Issue Committee Chairs

Local Organizing Committee Chairs

Youngchul Bae (Chonnam Nat’l Univ., Korea)
Zong Woo Geem (Gachon Univ. Korea)

Keon Myung Lee (Chungbuk Nat’l Univ., Korea)
Tsuyoshi Nakamura (Chubu Univ., Japan)

Workshop and Tutorial Committee Chairs

Program Committee Chairs
Jin-Woo Jung (Dongguk Univ., Korea)
Jung-Sook Kim (Kimpo Univ., Korea)
Yusuke Nojima (Osaka Prefecture Univ., Japan)

Organized Session Committee Chairs
Jong-Wook Kim (Dong-A Univ., Korea)
Han Ul Yoon (Yonsei Univ., Korea)
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Moon-soo Chang (Seokyeong Univ., Korea)
Jin Sung Kim( Jeonju Univ. Korea)

Local Arrangement Chair
Mi-Hye Kim (Chungbuk Nat’l Univ., Korea)

ISIS manager
Yena Bae(KIIS)
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Plenary and Invited talks
Plenary Session 1

Prof. Martin Štěpnička

University of Ostrava, Czech Republic
Title: From Simple Brick to Smart Constructions – Fuzzy Relational Compositions and Their Use
Biography
Martin Štěpnička received his habilitation (Docent – Associative Professorship) in Applied
Mathematics at the University of Ostrava in 2012. Since 2021, he is the Director of the Centre of
Excellence IT4Innovations – Institute for Research and Applications of Fuzzy Modeling, University
of Ostrava, where he held the vice-director and senior researcher position in the precedings years.
Martin Štěpnička held the positions of the President of the European Society for Fuzzy Logic
and Technology (EUSFLAT) for two consecutive terms – elected in 09/2017 and re-elected in
09/2019. He is also a Senior IEEE (CIS) Member. He is an area Editor of JCR journals Fuzzy Sets
and Systems, and International Journal of Computational Intelligence Systems, and an Editorial
Board member of journals Kybernetika, and Axioms. He also served as the Guest editors of several
special issues of distinct journals. His research interests mainly include fuzzy modeling, especially
fuzzy inference systems and fuzz relational calculus. Research in this area lead to the FUZZ-IEEE
Best Paper Award in 2016 (Vancouver, Canada) for the paper “On the Satisfaction of Moser-Navara
Axioms for Fuzzy Inference Systems”.

Plenary Session 2

Prof. Yoichiro Maeda

Ritsumeikan University, Japan
Title: Research on Human Symbiotic Systems as Cooperation between Human Intelligence and
Artificial Intelligence
Biography
Prof. Yoichiro Maeda is a professor of College of Information Science and Engineering in
Ritsumeikan University. He graduated the master course of the Graduate School of Engineering
in Osaka University in 1983. Then he worked in the Central Research Laboratory in Mitsubishi
Electric Corporation. Next, he acted the senior researcher of Laboratory for International Fuzzy
Engineering Research (LIFE) in 1989 to 1992, and the associate professor of Osaka ElectroCommunication University in 1995. And after working as the visiting researcher of University of
British Columbia (UBC), Canada in 1999 to 2000, he arrived at the associate professor of Faculty of
Engineering in University of Fukui in 2002 and then the professor of Osaka Institute of Technology
in 2013, Institute of Technologists in 2015, Ritsumeikan University in 2017. His major research

www.isis2021.org
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interests are in the Human-Robot interaction based on soft computing methods. He was a chairman
of the Special Interest Group on Human Symbiotic Systems (HSS) of the Japan Society for Fuzzy
Theory and Intelligent Informatics (SOFT) in 2007 to 2020. Now, he is also a president of the
academic society SOFT.

Plenary Session 3

Prof. Keon Myung Lee

Chungbuk National University, Korea
Title: How Have They Managed to Train Spiking Neural Networks?
Biography
He received his BS, MS, and Ph.D. degrees in computer science from KAIST(Korea Institute of
Science and Technology), Korea and was a Post-doc fellow in INSA de Lyon, France. He was a
visiting professor in University of Colorado at Denver and a visiting scholar in Indiana University,
USA. After having an industrial career at Silicon Valley, USA, he joined Dept. of Computer Science,
Chungbuk National University, Korea in 1995. Now he is a professor in the department. He had
served as the Editor-in-Chief of International Journal of Fuzzy Logic and Intelligent Systems.
His principal research interests are in machine learning, deep learning, soft computing, big data
processing, and intelligent service systems.
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Invited Session 1

Prof. Seyed Mahmoud Taheri
University of Tehran, Iran
Title: What is Intelligence?

Biography
Seyed Mahmoud Taheri received his B.Sc. in Statistics in 1988 and M.Sc. in Mathematical
Statistics in 1991 both from Ferdowsi University of Mashhad, Iran. He continued his education
towards a Ph.D. in Statistical Inference at Shiraz University in 1995. He spent two semesters at the
Department of Statistics, University of British Columbia (UBC), Vancouver, Canada, as a visiting
researcher before he received his Ph.D. in 2000. He continued his career at IUT from 2000 to
2007 and as an Assistant and Associate Professor. In 2012, he joined the College of Engineering,
University of Tehran, Tehran, Iran, where he has been a professor since 2016. Professor Taheri is the
author or co-author of over 65 original papers published in international journals, and 45 articles
published in international conference proceedings. Additionally, he has authored or co-authored
three books, 20 descriptive papers, and 35 conference papers in Farsi. He has also supervised 22
Master’s thesis and 5 Ph.D. dissertations. Professor Taheri’s research interests are Statistical Inference,
Fuzzy Probability, Fuzzy Statistics, and Regression Modeling in Fuzzy Environments.

Invited Session 2

Prof. Ram Sarkar

Jadavpur University, India
Title: Feature Selection for Big Data Analytics: Challenges and Trends
Biography
Ram Sarkar received his B. Tech degree in Computer Science and Engineering from University of
Calcutta, India in 2003. He received his M.E. degree in Computer Science and Engineering and
PhD (Engineering) degree from Jadavpur University, Kolkata, India in 2005 and 2012 respectively.
He joined the department of Computer Science and Engineering of Jadavpur University as an
Assistant Professor in 2008, where he is now working as a Professor. He received Fulbright-Nehru
Fellowship (USIEF) for post-doctoral research in University of Maryland, College Park, USA in
2014-15. He has published more than 250 papers in various conference proceedings and journals.
His research areas include Image and Video Processing, Optimization Algorithms and Deep
Learning. He is a senior member of the IEEE, U.S.A.

www.isis2021.org
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Invited Session 3

Prof. HyungWon Kim

Chungbuk National University, Korea
Title: New Approaches to CNN Accelerator Design and Optimization for Edge AI
Biography
HyungWon Kim is a professor in Chungbuk National University, South Korea, since 2013. His
current research interests include the areas of deep learning for image recognition and autonomous
driving, CNN compression for embedded systems, neural network accelerator SoC chip design,
low power sensors, and wireless vehicular communications. He received the B.S. and M.S. degrees
in electrical engineering from the Korea Advanced Institute of Science and Technology (KAIST)
in 1991 and 1993, respectively, and the Ph.D. degree in electrical engineering and computer science
from the University of Michigan, Ann Arbor, MI, USA, in 1999. From 1998 to 2005, he worked for
various companies in Silicon Valley including Intel, Synopsys, and Broadcom, where he developed
low power circuits for Mobile Pentium processors, EDA software for Design Compiler, and network
processor chips for WiFi and 3G. In 2005, he founded a wireless chip maker (XRONet Corp)
where he developed wireless chips and software for WiMAX and WiFi, and launched commercial
products with mass-production.

Invited Session 4

Prof. Ching-Chih Tsai

National Chung-Hsing University, Taichung, Taiwan
Title: Adaptive Fuzzy Control and Robotics Using Fuzzy Deep and Broad Learning Neural Networks
Biography
Ching-Chih Tsai received the Diplomat in Electrical Engineering from National Taipei Institute
of Technology, Taipei, Taiwan, ROC, the MS degree in Control Engineering from National
Chiao Tung University, Hsinchu, Taiwan, and the Ph.D degree in Electrical Engineering from
Northwestern University, Evanston, IL, USA, in 1981, 1986 and 1991, respectively. Currently, he
is currently a Life Distinguished Professor in the Department of Electrical Engineering, National
Chung-Hsing University, Taichung, Taiwan, where he served the Chairman in the Department of
Electrical Engineering from 2012 to 2014. Since February, 2021, he has also served the Dean of the
R&D Office, NCHU. He is a Fellow of IEEE, IET, CACS, and RST
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Tutorial I

Mitsuo Gen

Fuzzy Logic Systems Institute and Tokyo University of Science, Japan.
Recent Advances in Hybrid Metaheuristics and Applications: Intelligent Manufacturing & Supply
Chain Networks
Biography
Mitsuo Gen received his PhD in Engineering from Kogakuin University, PhD degree in Informatics
from Kyoto University and is Senior Research Scientist at FLSI and Visiting Prof. at TUS. He
was faculties at Ashikaga Institute of Technology for 1974-2003, at Waseda University for 20032010. He was visiting faculties at University of California at Berkeley for 1999.8-2000.3, Texas
A&M University for 2000, Hanyang University for 2010-2012 and National Tsinghua University
for 2012-2014. His research field is Evolutionary Computation, Manufacturing Scheduling and
Logistics Systems.

www.isis2021.org
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Organized Sessions
No.

Title

OS01 Artificial Intelligence and Robot for Human

OS02

OS03

Big Data Analysis for Intellectual Property
R&D (IP R&D)

Continual Learning and Emergence of
Intelligent Systems

Organizer

Affiliation

Country

Jong-Wook Kim

Dong-A University

Korea

Sunghae Jun

Cheongju University

Korea

Yuichiro Toda

Okayama University

Naoki Masuyama
Osaka Prefecture University

Japan

Seiki Ubukata
Wei Hong Chin

Tokyo Metropolitan University

OS04

Cyber Physical System, Chaotic Dynamic and
Deep Learning in Industrial and Emotion
Application

Youngchul Bae

Chonnam National University

Korea

OS05

Fuzzy Modeling and Its Applications

Jin Hee Yoon

Sejong University

Korea

Young-Jae Ryoo

Mokpo National University

Korea

OS06 Intelligent Systems for Robotics and Vehicles

OS07

Technical Application of Automation in
Maritime Domain

Joo-Sung Kim

Mokpo National Maritime University

Korea

OS08

Intelligent Systems using Biosignal and
Biopotential

Han Ul Yoon

Yonsei University (Mirae Campus)

Korea

OS09

Digital Twin for Smart River Management

Ho Hyun Lee

K-water

Korea

OS10

Smart/Autonomous Ship

Kwangil Lee

Korea Maritime and Ocean University

Korea

Jin-Tsong Jeng

National Formosa University

Shun-Feng Su

National Taiwan University of Science
and Technology

Sang Hyun Park

KRISO

OS11

OS12

18

Intelligent Systems and Fuzzy Modeling

Maritime PNT(Positioning, Navigation, and
Timing) and GIS

The 22ndInternational Symposium on AdvancedIntelligent Systems

Taiwan

Korea

The 22nd International Symposium on Advanced Intelligent Systems

No.

Title

Organizer

Affiliation

Country

OS13

AI, SW quality and test automation design

Jung-Sook Kim

Kimpo University

Korea

OS14

Perception in Self-Driving Vehicles

Gon-Woo Kim

Chungbuk National University

Korea

OS15

Intelligent Robotic Systems

Sungshin Kim

Pusan National University

Korea

OS16

High performance knowledge system and its
application to intelligent system for the elderly

Jin-Woo Jung

Dongguk University

Korea

Kimpo University

Korea

OS17 Artificial Intelligence in Metaverse and SCADA Jung-Sook Kim

OS18

Communications and Signal Processing for
Intelligent Robot

Suk-Seung Hwang

Chosun University

Korea

OS19

Biomedical Signal Analysis using Machine
Learning and Deep Learning Approaches

Do-Won Kim

Chonnam National University

Korea

OS20

Human Symbiotic Systems

Tsuyoshi Nakamura

Chubu University

Japan

OS21

AI & Robotics based on agricultural big data in
smart farm

Inhoon Jang

Hankyong National University

Korea

OS22

Biometric Applications

Myung Geun Chun

Chungbuk National University

Korea

OS23

Application of Intelligent Mobile Robots

Yong-Tae Kim

Hankyong National University

Korea

OS24

Applications to Deep Learning

Byung-Jae Choi

Daegu University

Korea

OS25

Deep learning and intelligent systems

Jee-Hyong Lee

Sungkyunkwan University

Korea

OS26

Intelligent Robot & Human Symbiotic
Systems

Suk-Seung Hwang,
Chosun University, Chubu University
Tsuyoshi Nakamura

OS27 Spiking Neural Networks and Edge Computing Keon Myung Lee

Chungbuk National University

Korea,
Japan

Korea

www.isis2021.org

19

ISIS 2021

Technical Program Details
Thursday, 16, December, 09:00~10:20

G01

Artificial Intelligence and Machine Learning

Chair: Sung-Sam Hong(Gachon University, Korea)

G01-1

Adversarial Robust and Explainable Network Intrusion Detection Systems Based on Deep Learning
Sauka Kudzai,Sung-Sam Hong,Myung-Mook Han(Gachon University, Korea)

G01-2

A Study on Pre-Learning of State Similarity for Deep Reinforcement Learning
Kyohei Yasunaga,Akira Notsu,Seiki Ubukata,Katsuhiro Honda(Osaka Prefecture University, Japan)

G01-3

BrainBERT: A Language Model Capturing the Correspondence between Brain Activities and Language
Ying Luo,Ichiro Kobayashi(Ochanomizu University, Japan)

G02

Fuzzy Theory and Applications

Chair: Hye-Young Jung(Hanyang University, Korea)

G02-1

A novel fuzzy logistic regression
Seung Hoe Choi(Korea Aerospace University, Korea), Woo Joo Lee(Yonsei University, Korea) , Hye-Young
Jung(Hanyang University, Korea)

G02-2

Least Absolute Deviations Fuzzy transform
Jae-Won Shim, Hee-Jun Min, Hye-Ju Han, Hye-Young Jung(Hanyang University, Korea)

G04-3

Reproduction of Deep Reinforcement Learning Model with Fuzzy Symbolic Representation
Hiroshi Honda,Masafumi Hagiwara(Keio University, Japan)

G02-4

Noise Clustering-based Membership Function Estimation for Robust Fuzzy Factorization Machine
Keita Hoshii,Katsuhiro Honda,Seiki Ubukata,Akira Notsu(Osaka Prefecture University, Japan)

G03
G03-1

Intelligent Control and Robotics

Chair: Min Cheol Lee(Pusan National University)

Intelligent Adaptive MIMO Predictive Control Using Output Recurrent Fuzzy Broad Learning System
Ching-Chih Tsai,Guan-Lin Liou,Feng-Chun Tai(National Chung Hsing University, Taiwan),Ya-Ling
Chang(National Chin-Yi University of Technology, Taiwan)

G03-2	Adaptive Predictive Setpoint Tracking Control Augmented with RFBLS for Nonlinear Discrete-Time Dynamic
Systems
Ching-Chih Tsai,Ching-Hao Yang,Feng-Chun Tai(National Chung Hsing University, Taiwan),Ya-Ling
Chang(National Chin-Yi University of Technology, Taiwan)
G03-3

Dynamic Grasping with Modified Configuration Control Method
Jaehyung Kim, Jinhyeok Lee, Donghyun Kim, Min Cheol Lee(Pusan National University, Korea)

G03-4

Robust Multimodal Sensor Fusion for Person-Following Robot
Tae Yang Kim, Seung Joon Yi(Pusan National University, Korea)
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G04

Neuro Intelligent Systems

Chair: Seul Jung(Chungnam National University, Korea)

G04-1 	Comparison of Language Processing Active Areas by Estimating Brain Activities evoked by Listening and Reading
Rikako Sumida(Ochanomizu University, Japan),Hiroto Yamaguchi,Tomoya Nakai,Shinji Nishimoto(National
Institute of Information and Communications Technology, Japan),Ichiro Kobayashi(Ochanomizu University,
Japan)
G04-2

Fuzzy concepts in coding theory
Jon-Lark Kim(Sogang University, Korea)

G04-3 	A Neural Network Compensation Technique for Both Kinematic and Dynamic Uncertainties of a Robot Manipulator
in the Cartesian Space Control
Seul Jung(Chungnam National University, Korea)
G04-4

G05

A Deep Generative Model imitating Predictive Coding in the Human Brain
Eri Kuroda(Ochanomizu University, Japan), Shinji Nishimoto(Osaka University, Japan), Satoshi Nishida(National
Institute of Information and Communications Technology (NICT), Japan)
Ichiro Kobayashi(Ochanomizu University, Japan)

Sensors and Intelligent Systems

Chair: Seokwon Yeom(Daegu University, Korea)

G05-1

Prediction of Ship Trajectory Using Bi-LSTM
Jinwan Park, Jung Sik Jeong(Mokpo National Maritime University, Korea)

G05-2

Multiple Ground Object Tracking with a Drone
Seokwon Yeom(Daegu University, Korea)

G05-3

Analysis on Periodicity of Vital Data during Sleep Using Fast Fourier Transform
Seung-Il Cho,Atsushi Tanaka,Muneki Yasuda,Tomochika Harada,Michio Yokoyama(Yamagata University, Japan)

OS02 Big Data Analysis for Intellectual Property R&D

Chair: Sunghae Jun (Cheongju University, Korea)

OS02-1 Synthetic Data Generation for Patent Analysis
Sangsung Park, Sunghae Jun(Cheongju University, Korea)
OS02-2 Predictive Modeling for Evaluation of Technology using Shapley Additive Explanations
Juhyun Lee(Korea University, Korea), Junseok Lee(MICube Solution, Korea),
Jiho Kang(Korea University, Korea), Youngho Kim(Korea University, Korea),
Dongsik Jang(Korea University, Korea), Sangsung Park(Cheongju University, Korea)
OS02-3 A Study on the Technology Transfer Patent Classification Modeling
Youngho Kim(Korea University, Korea), Junseok Lee(MICube Solution, Korea),
Juhyun Lee(Korea University, Korea), Jiho Kim(Cheongju University, Korea),
Sangsung Park(Cheongju University, Korea)
OS02-4 Patent Big Data Analysis using Bootstrap and Deep Learning
Seongyong Choi(Inha University, Korea), Sangsung Park,
Sunghae Jun(Cheongju University, Korea)

e
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Thursday, 16, December, 10:30~12:10

OS25 Deep learning and intelligent systems

Chair: Jee-Hyong Lee(Sungkyunkwan University, Korea)

OS25-1 FedWAvg: Federated Weighted Averaging by Example Forgetting Events in Non-IID
Mann Soo Hong, Seok Kyu Kang, Jee-Hyong Lee(Sungkyunkwan University ,Korea)
OS25-2 CodeBERT-Attack: A Fast Gradient-based Adversarial Attack Against CodeBERT Using CodeBERT
Samuel Kim, CheolWon Na, Jee-Hyong Lee(Sungkyunkwan University ,Korea)
OS25-3 Logit Averaging: Capturing Global Relation for Session-based Recommendation
Gahyung Kim, Heeyoon Yang, Jee-Hyong Lee(Sungkyunkwan University ,Korea)
OS25-4 Poisoning for Semi-Supervised Learning Data with Adversarial Self-Supervised Learning
Young Seong Cho, Jee-Hyong Lee(Sungkyunkwan University, Korea)
OS25-5 Impressions of Collaborative Learning with a Teacher-type Robot Estimating Perplexion of Learners
Kohei Okawa, Jimenez Felix, Kazuhito Murakami(Aichi Prefenture University, Japan),Shuichi Akizuki(Chukyo
University, Japan),Tomohiro Yoshikawa(Suzuka University of Medical Science, Japan)

OS04 Cyber physical system, chaotic dynamic and deep learning in industrial and emotion application
Chair: Youngchul Bae(Chonnam National University, Korea)

OS04-1 Prediction of Bitrate on Video Compression Encoding using Deep Learning Techniques
Hankaram Choi, Yongchul Bae(Chonnam National University, Korea)
OS04-2 Concept of Cyber-Physical System Applicable to Industrial Filed
Sea Rang Oh, Youngchul Bae(Chonnam National University, Korea)
OS04-3 River flow prediction algorithm using precipitation
Gwi Man Bak, Young chul Bae(Chonnam National University, Korea)
OS04-4 Chaotic Behavior in Fractional Happiness Model with Fuzzy External Force
Sae Rang Oh, Juyoung Hwang, Youngchul Bae(Chonnam National University, Korea)

OS08 Intelligent Systems using Biosignal and Biopotential
Chair: Han Ul Yoon(Yonsei University (Mirae Campus), Korea)

OS08-1 Modeling a Subject-Specific Elbow Joint Torquewith Surface EMG and RGB-D Camera Data Set
Ji-Hyeon Yoo, Han Ul Yoon(Yonsei University (Mirae Campus), Korea)
OS08-2 A Dimension Reduction Technique to Classify Upper ArmGym-Workouts in Realtime with TinyML
Ho-Jin Jung, Changjae Lee, Han Ul Yoon(Yonsei University (Mirae Campus), Korea)
OS08-3 Driving Simulator and Driver Monitoring SystemTechnologies: A Short Survey
Dae Han Sim, Changjae Lee, Han Ul Yoon(Yonsei University (Mirae Campus), Korea)
OS08-4 Extracting Time-Varying Muscle Synergy with ImposingInterchannel Correlation Constraints
Janghyeon Kim, Han Ul Yoon(Yonsei University (Mirae Campus), Korea)
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OS08-5 A Deep Learning Approach for Limb Ballistocardiogram Signal Quality Assessment
Soonyoung Choi, Sungtae Shin(Dong-A University, Korea)

OS01 Artificial Intelligence and Robot for Human

Chair: Jong-Wook Kim(Dong-A University, Korea)

OS01-1 	Development of a Human Pose Recognition System based on MediaPipe Pose, an Optimization Method, and a
Humanoid Robot Model
Jin Young Choi, Eun Ju Ha, Jong-Wook Kim, Jae-Ho Choi(Dong-A University, Korea)
OS01-2 Design and development of the medication service in care robots for the elderly with cognitive impairment
Seong Yeub Chu(Seoul Cheonho Elementary School, Korea), Young Lim Choi(Dong-A University, Korea),
Jeonghye Han(Cheongju National University of Education, Korea)
OS01-3 Improved Hybrid A-star Path Planning for Car-like Robotsin Indoor Applications
Chien Van Dang, Heungju Ahn, Sang C. Lee(DGIST, Korea)
OS01-4 Development of wheelchair robot capable of posture change and autonomous driving
Hye Yeon Ryu, Jeong Hak Lim, Je Seong Kwon(Alpharobotics co., Ltd, Korea)
Jong Wook Kim, Young Lim Choi, Su Jin Baek, A Hyeon Kim(Dong-A University, Korea)

OS06 Intelligent Systems for Robotics and Vehicles

Chair: Young-Jae Ryoo(Mokpo National University, Korea)

OS06-1 Comparison of Performance between ICNet and U-Net on Finding Cut-off Point of Tomato Sucker
Truong Thi Huong Giang, Tran Quoc Khai, Young Jae-Ryoo, Jin-Ho You, Haeyeong Na, Kyoung Sub Park(Mokpo
National University, Korea), Dae-Young Im(Korea Institute of Industrial Technology, Korea)
OS06-2 Lifelong Gesture Recognition with Incremental Recurrent Kernel Machines
Wei Hong Chin, Wenbang Dou,(Tokyo Metropolitan University, Japan), Chu Kiong Loo(University of Malaya,
Malaysia), Kurnianingih(Politeknik Negeri Semarnag, Indonesia), Naoyuki Kubota(Tokyo Metropolitan University,
Japan)
OS06-3 Development of Data Acquisition System for Intelligent Electric Vehicle Charger
Seunghun Lee, Tran Quoc Khai, Young Jae-Ryoo(Mokpo National University, Korea)
OS06-4 Determining the Cut-off Point of Tomato Plants Using Semantic Segmentation and Deep Learning
Tran Quoc Khai, Truong Thi Huong Giang, Young Jae-Ryoo
Jin-Ho You, Haeyeong Na, Kyoung Sub Park,(Mokpo National University, Korea), Dae-Young Im(Korea Institute of
Industrial Technology, Korea)
OS06-5 Sensor Fusion of UWB Trilateration and Odometry for Path Tracking Control of Mobile Robot
Tran Quoc Khai, Young Jae-Ryoo(Mokpo National University, Korea)

OS10 	Smart/Autonomous Ship

Chair: Kwangil Lee(Korea Maritime and Ocean University, Korea)

OS10-1 Local Route Planning using Collision Risk Inference System for Autonomous Navigation of Vessels
Ho Namgung, Joo-sung Kim,Jung Sik Jeong(Mokpo National Maritime University, Korea)
OS10-2 A study on Freight rate prediction model using time series data
Donggyun Kim,Jung-Suk Choi(Mokpo National Maritime University, Korea)
www.isis2021.org
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OS10-3 Analysing the International Connectivity of the Major Container Ports in Northeast Asia by Social Network Analysis
Phong-Nha Nguyen,Hai-Dang Bui,Hwayoung Kim(Mokpo National Maritime University, Korea)
OS10-4 The Effect of Digital Transformation on Maritime Safety: Possibilities and Challenges
Hyungju Kim(University of South-Eastern Norway, Norway), Jan van Tiggelen(Det Norske Veritas, Norway),
Kwiyeon Koo(University of South-Eastern Norway, Norway)
OS10-5 A Test Method for Autonomous Ship Model using Ship Navigation Simulator
Seongmi Mun(Seanus Co. Korea),Gilhwan Do(C&P Korea, Korea)

OS09 Digital Twin for Smart River Management

Chair: Ho Hyun Lee(K-water, Korea)

OS09-1 A Design of System using Object Detection and Early Warning for Smart Flood Management
Soyeon Jeon, Minjae Seo, Jong Hwa Park,(STANS, Korea) Dong Hoon Lee(K-water, Korea)
OS09-2 An Application of Hybrid AI Simulation in Water Resources Management
Sung Hoon Kim, Jiyoung Jung, Hyunjun Jang, Wansik Yu(K-water, Korea)
OS09-3 Time series forecasting of minimum night flowsprediction using LSTM networks(Study Case on District of Y County)
Sang Soo Lee, Ho-Hyun Lee(K-water, Korea), Yun-Jung Lee(Kyungpook National University, Korea)
OS09-4 Digital Twin Seomjin Watershed Pilot Platform
DongSoon Park, Taemin Kim, Hojun You, Seungyoung Oh(K-water, Korea)

Thursday, 16, December, 16:50~18:30

OS03 	Continual Learning and Emergence of Intelligent Systems
Chair: Yuichiro Toda(Okayama University, Japan), Naoki Masuyama(Osaka Prefecture University, Japan), Seiki
Ubukata(Osaka Prefecture University, Japan), Wei Hong Chin(Tokyo Metropolitan University, Japan)

OS03-1 Improvement Methods for Regulation of the Korean National Defense Metaverse environment
Yong-nyuo Shin(Microsoft, Korea)
OS03-2 Two Types of Collaborative Filtering Based on RoughMembership C-Means Clustering
Haerang Kim, Seiki Ubukata, Akira Notsu, Katsuhiro Honda(Osaka Prefecture University, Japan)
OS03-3 Growing Neural Gas based Topological Map Building for Autonomous Mobile Robots
Miyase Hikari, Qi Li, Yuichiro Toda, Takayuki Matsuno, Mamoru Minami(Okayama University, Japan)
OS03-4 Modified Region of Interest Growing Neural Gas for Point Cloud data processing
Yuichiro Toda, Matsuno Takayuki, Minami Mamoru(Okayama University, Japan)
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OS07 	Technical Application of Automation in Maritime Domain
Chair: Joo-Sung Kim(Mokpo National University)

OS07-1 	Development of the Navigation Proficiency Evaluation Model for Remote Control Officers of Maritime Surface
Autonomous Ships
Taewoong Hwang, IkHyun Youn(Mokpo National Maritime University, Korea)
OS07-2 Conceptualization of Predictive Maintenance Model for Marine Vessels
Widiastuti Tyasayumranani, Ik-Hyun Youn(Mokpo National Maritime University, Korea)
OS07-3 The Text Analytics for the Cause Analysis of Composed Maritime Accidents
Taemin Hwang, Ik-Hyun Youn(Mokpo National Maritime University, Korea)
OS07-4 Development of Priority Index for Intelligent Vessel Monitoring System in Vessel Traffic Service Areas
Lee-na Lee, Ho Namgung, Joo-sung Kim, Jin-Suk Lee(Mokpo National Maritime University, Korea)
OS07-5 Collision Risk Assessment Modeling between Vessels Passing through Port Anchorage
Jin Suk Lee, Joo Sung Kim(Mokpo National Maritime University, Korea)

OS23 Application of Intelligent Mobile Robots

Chair: Yong-Tae Kim(Hankyong National University, Korea)

OS23-1 A Study on Localization Method of Caterpillar Mobile Robot
Chang-Joon Lee(Hankyong National University, Korea), Jong-Un Won(Korea Railroad Research Institute, Korea),
Jae-Hoon Cho, Yong-Tae Kim(Hankyong National University, Korea)
OS23-2 A Study on the State Estimation System of Outdoor Mobile Robot based on RTK GPS
Hyo-Seok Bang,Jae-Hoon Cho,Yong-Tae Kim(Hankyong National University, Korea)
OS23-3 A Study on Deep Learning-Based Driving Area Recognition Technology for Mobile Robots
Min-Hong Park, Jae-Hoon Cho,Yong-Tae Kim(Hankyong National University, Korea)
OS23-4 Forecasting PM2.5 Based on LSTM Network Using Surrounding Region Data Including Wind Direction
Jeong Eun Park,Myeong-Gyu Jung,Yong-Tae Kim(Hankyong National University, Korea)
OS23-5 Design of Cleaning System of Autonomous Mobile Robot for Smart Farm
Jae Hoon Cho,Myeong-Gyu Jung, In-Hoon Jang,Yong-Tae Kim(Hankyong National University, Korea)

OS11 	Intelligent Systems and Fuzzy Modeling
Chair: Jin-Tsong Jeng(National Formosa University, Taiwan), Shun-Feng Su(National Taiwan University of Science and
Technology, Taiwan)

OS11-1 Adaptive Fuzzy Control for Stochastic Nonlinear Systems with Quantized Input and the Output Constraint
Jing Wu, Xiao Qin Yang, Yu Gao(Liaocheng University, China), Shun-Feng Su(National Taiwan University of
Science and Technology, Taiwan)
OS11-2 Rough IPFCM Clustering Algorithm and Its Application on Smart Phone with Euclidean Distance
Sheng-Chieh Chang(National Formosa University, Taiwan), Chen-Chia Chuang(National Ilan University, Taiwan),
Jin-Tsong Jeng(National Formosa University, Taiwan)
OS11-3 Distributed Intelligent Multiagents Home PurificationSystem Using Reinforcement Learning Technique
Pohsiang Tsai, Boxiong Huang(National Formosa University, Taiwan)
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OS11-4 An Adaptive Energy-Saving Control Scheme for Wireless Sensor Networks
Jau-Yang Chang, Jun-Yi Wu(National Formosa University, Taiwan)
OS11-5 A Novel Approach for Vehicle Counting System in Tunnel
Chen-Chia Chuang(National Ilan University, Taiwan), Jin-Tsong Jeng, Yu-Feng Kao, Xiao-Xiao Teng(National
Formosa University, Taiwan)

OS14 Perception in Self-Driving Vehicles

Chair: Gon-Woo Kim(Chungbuk National University, Korea)

OS14-1 Network Learning Method using Feature Switching in Adverse Weather Conditions
Taek-Lim Kim, Tae-Hyoung Park(Chungbuk National University, Korea)
OS14-2 Dynamic mask generation for robust SLAM
Sanghyeop Cha, Youngbae Hwang(Chungbuk National University, Korea)
OS14-3 Vehicle Detection Network Based on LiDAR Channel Feature Using Gaussian Uncertainty
Hyeong-Taek Oh, Tae-Hyoung Park(Chungbuk National University, Korea)
OS14-4 Multi Camera-based Visual Odometry based on Robust Feature Selection
Zeeshan Javed, Gon-woo Kim(Chungbuk National University, Korea)
OS14-5 AVM Image Fail Safe Discrimination for Autonomous Parking Using Classification network with GAN
Youn-Ho Choi, Seok-Cheol Kee(Chungbuk National University, Korea)

OS22 Biometric Applications

Chair: Myung Geun Chun(Chungbuk National University, Korea)

OS22-1 	Effective Fake Fingerprint Detection Algorithm Using A Triple-Wavelengths Computation Method Based On Heart
Rate Variability (HRV)
Young-Hyun Baek, Jun-Myung Lee, Sun-Dong Kim(Unioncommunity Co., Ltd, Korea)
OS22-2 Hierarchical Topological Clustering with Automatic Parameter Estimation
Yuna Yamada, Narito Amako, Naoki Masuyama, Yusuke Nojima(Osaka Prefecture University, Japan), Hisao
Ishibuchi(Southern University of Science and Technology, China)
OS22-3 Entity authentication service for pet animals using telebiometrics
Jason Kim(KISA Gangwon Information Security Service Center, Korea),Taeheon Kim(PIRECO Co., Ltd,
Korea),Yeoreum Kim(Gangwon Technopark, Korea)
OS22-4 An Authentication System using Biometrics in Blockchain-based Mobile Edge Computing Environments
Seungjin Han(Kyung-In Women’s University, Korea)
OS22-5 Secure Biometric Application Models in Financial Sector by Information Splitting
Young-jin Kim, Hye-young Yoon, Jae-yeon Shin(Korea Financial Telecommunications & Clearing Institute, Korea),
Myung-geun Chun(Chungbuk National University, Korea)
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Friday, 17, December, 09:00~10:20

OS12 	Maritime PNT(Positioning, Navigation, and Timing) and GIS
Chair: Sang Hyun Park(KRISO, Korea)

OS12-1 Test Study of S-100 Based Hydrographic Products
HyunSoo CHOI, SeWoong OH, DongWoo KANG, YunJee KIM(KRISO, Korea)
OS12-2 Current Status and Performance Analysis of eLoran Pilot Service
Kiyoel Seo, Pyo-Woong Son, Youngki Kim, Sang-Hyun Park, Tae Hyun Fang(KRISO, Korea)
OS12-3 Development of geospatial maritime service by a SMART AtoN System
Sewoong Oh, Yunjee Kim, Hyunsoo Choi, Dongwoo Kang(KRISO, Korea)
OS12-4 The Necessity of Analyzing the Feasibility of Using the Regional Navigation Satellite Systems for Marine Navigation
Sang Hyun PARK(KRISO, Korea),Jong Cheol LEE(National Maritime PNT Office, Korea)

OS13 	AI, SW quality and test automation design

Chair: Jung-Sook Kim(Kimpo University, Korea)

OS13-1 AI(Artificial Intelligence) Study on SW test method and quality assurance method
Oh Kyoung Hwan(WISESTONET CO., Ltd, Korea)
OS13-2 Design of Test Automation in a Web-based Environment
Young Hyo Park, In Suk Kim(WISESTONET CO., Ltd, Korea)
OS13-3 Design and Implementation of Automated Test Scenarios for Regression Testing of E-Commerce Services
Jong Kwan Lee, In Suk Kim(WISESTONET CO., Ltd, Korea)
OS13-4 Implementation of Non-functional Test Automation Tools for Android Mobile Applications
Chan Kyu Kim, In Suk Kim(WISESTONET CO., Ltd, Korea)

OS15 	Intelligent Robotic Systems

Chair: Sungshin Kim(Pusan National University, Korea)

OS15-1 A Study on Power Saving for Relay AP in Extreme LongRange IoT Network Based on IEEE 802.11ah WLANs
Youngboo Kim, Seungmin Oh(Kongju National University, Korea) Junho Jeong(Dongguk University,
Korea),Gayoung Kim(Kangnam University, Korea)
OS15-2 	On the Crowdsourcing Annotation Quality of AIHub Traffic Light Dataset and Its Impact on the Accuracy of a Deep
Traffic-Light Phase Recognition Network
Sungbean Jo, Wonjun Shin, Han-You Jeong(Pusan National University, Korea)
OS15-3 Gripper Design for Depalletizing Delivery Boxes of Various Sizes
Yeri Sim, Sangrok Jin(Pusan National University, Korea)
OS15-4 PM2.5 Concentration Forecasting Using Hybrid Model
Baekcheon Kim,Eun Kyeong Kim,Seunghwan Jung,Minseok Kim,Jin Yong Kim,Daekeon Ha,
Sungshin Kim(Pusan National University, Korea)
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OS19 Biomedical Signal Analysis using Machine Learning and Deep Learning Approaches		
Chair: Do-Won Kim(Chonnam National University, Korea)

OS19-1 Feasibility Study for Local Pulse Transit Time as an Alternative of Pulse Arrival Time
Junyung Park,Hangsik Shin(Chonnam National University, Korea)
OS19-2 Optimizing Features of Multi-Modal Biosignal to Diagnose Anxiety Disorder
Jeong-Hee Kim, Sang Su Kim, Do-Won Kim(Chonnam National University, Korea)
OS19-3 Classification of Depression and Depressive Symptom Severity Based on Multi-modal Bio-signals
Sang-Su Kim,Do-Won Kim(Chonnam National University, Korea)
OS19-4 Basic Consideration of Collaborative Filtering Based on Rough Set C-Means Clustering
Seiki Ubukata,Yuta Murakami,Akira Notsu,Katsuhiro Honda(Osaka Prefecture University, Japan)

OS21 AI & Robotics based on agricultural big data in smart farm		
Chair: Inhoon Jang(Hankyong National University, Korea)

OS21-1 Tomato Harvesting Robot System using Neural Network for 6D Pose Estimation
Hyeran Pyo(Hanyang University, Korea),JoonYong Kim,KwaugnEun Ko(Korea Institute of Industrial Technology,
Korea),JeaKweon Han(Hanyang University, Korea)
OS21-2 Crop Map Generation in Greenhouse Environment using a Monocular Camera
Jaehyeon Kang(Korea Institute of Industrial Technology, Korea),Inhoon Jang(Hankyong National University, Korea)
OS21-3 	An Efficient Approach for Fruit and Vegetable Harvesting Robot: Harvesting Ordering, Visual Servoing, and EndEffector
Yonghyun Park,Jaehwi Seol,Hyoung Il Son(Chonnam National University, Korea)
OS21-4 Development of ISOBUS ECU for Agricultural Spreaders to Acquire and Analyze Bigdata of Farmland Nutrients
Seung-Hwan Yang,Hyunsik Son,Deok-Keun Kim,Dongkeun Lee(Korea Institute of Industrial Technology, Korea)

Friday, 17, December, 13:00 ~ 14:40

G06
Evolutionary Algorithms and Chaotic Dynamics
		
Chair: Lee Joon whoan(JeonBuk National University, Korea)
G06-1

A Machine-Learning based Method for Evaluating Golf Chipping
Jungyeon Choi, Hui R. Ng(University of Nebraska at Omaha, USA),Anthony R. Reisdorff(Papillion
La Vista Community School, USA),Jong-Hoon Youn(University of Nebraska at Omaha, USA)

G06-2 	Using Contrastive Learning with Semantic Guided Neural Network for Skeleton-based Human Action Recognition
Yeongjun Hong,Jihie Kim(Dongguk University, Korea)
G06-3
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Jiang Kan, You Jie, Zhang Ruirui, Joonwhoan Lee( JeonBuk National University, Korea)
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G06-4

Automatic Reading of Flow Meters
Jumpei Kanno, Kaito Suzuki, Shohei Ueda, Qiangfu Zhao(University of Aizu, Japan)

G07
Various Applications in Intelligent Systems
		

Chair: Tetsuo Furukawa(Kyushu Institute of Technology, Japan)

G07-1

Financial indicator selection based on dimensionality reduction and visualization
Masaaki Ida(National Institution for Academic Degrees and Quality Enhancement of Higher Education, Japan)

G07-2

Advantages of Minimum Range Based Methods for the Interval Weight Estimation in the setting of AHP
Shigeaki Innan,Masahiro Inuiguchi(Osaka University, Japan)

G07-3

AI based Convenient Evaluation Tool for Rehabilitation Therapy for Finger Tapping Test:a Preliminary Study
Seung-min Hwang(Chonnam National University, Korea),Sunha Park(Yonsei University, Korea),Na-yeon
Seo(Chonnam National University, Korea),Hae-Yean Park(Yonsei University, Korea),Young-Jin Jung(Chonnam
National University, Korea)

G08
Various Applications in Intelligent Systems
		
Chair: Hiroshi Takenouchi(Fukuoka Institute of Technology, Japan)
G08-1

Panorama Image Generation Using Top-Down Feature Point Filtering
Young pin Park,Seok Je Cho,Kwangil Lee(Korea Maritime & Ocean University, Korea)

G08-2

Validation Data Accuracy as an Additional Objective in Multiobjective Fuzzy Genetics-based Machine Learning
Samir Antonio Fersobe Dilone,Naoki Masuyama,Yusuke Nojima(Osaka Prefecture University, Japan),Hisao
Ishibuchi(Southern University of Science and Technology, China)

G08-3

Normalization of an Interval Vector in Interval Analytic Hierarchy Process
Tomoe Entani(University of Hyogo, Japan)

G08-4

Reasoning Method in Character Coordination System Using Fuzzy Reasoning
Yuka Nishimura(Graduate School of Fukuoka Institute of Technology, Japan), Hiroshi Takenouchi(Fukuoka
Institute of Technology, Japan), Masataka Tokumaru(Kansai University, Japan)

OS16 High performance knowledge system and its application to intelligent system for the elderly
Chair: Jin-Woo Jung(Dongguk university, Korea)

OS16-1 A study on the offloading method with asynchronous virtual machine code execution
Soo-Lyn Choi,Kyung-jae Kim, Huong Dinh Nguyen,Hao Yu,Meena Choe,Aria Seo,Yunsik Son,
Jin-Woo Jung(Dongguk university, Korea)
OS16-2 Movement detecting algorithm for elderly in Smart Mirror
Boseung Yang,Tae-Won Kang,Seungyun Yang, Sieun Lee,Yong-Sik Choi,
Jin-Woo Jung(Dongguk university, Korea)
OS16-3 Human Activity Detection using ST-GCN: Analyzing Point Cloud Data with Graph Neural Networks.
Gawon Lee, Jihie Kim(Dongguk university, Korea)
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OS16-4 A Study on Training Binary Neural Networks using Efficient Gradient Computations for Intelligent Systems
Sangmin Lee,Hyeryung Jang(Dongguk university, Korea)
OS16-5 Bayesian filter for sEMG to Reduce Fall Detection Time: Preliminary Study
Junseo Lee,Junwoo Park,Seongsik Park(Dongguk university, Korea)

OS26 Intelligent Robot & Human Symbiotic Systems
Chair: Jung Sik Jeong(Mokpo National Maritime University, Korea)

OS26-1 Use of Lie Group Theory for Dead-reckoning of a Mobile Robot
Da Bin Jeong,Nak Yong Ko,Suk-Seung Hwang(Chosun University, Korea)
OS26-2 Beamspace AIC & MDL for Estimating the Number of Signals in a Specific Range
Heui-seon Park, Suk-seung Hwang(Chosun University, Korea)
OS26-3 Predicting Lateral Passing Distance Between Vehicles and Pedestrians for Driving Review System
Yuki HIRANO(Chukyo University, Japan), Mitsuhiro HAYASE(Toyohashi Sozo University, Japan),
Masayoshi KANOH(Chukyo University, Japan), Felix JIMENEZ(Aichi Prefectural University, Japan), Tomohiro
YOSHIKAWA(Suzuka University of Medical Science, Japan), Takahiro TANAKA, Hitoshi KANAMORI(Nagoya
University, Japan)
OS26-4 Estimating The Danger Level of Turning Right as A Means to Improve Driving Safety
Ryosuke MATSUKI(Chukyo University, Japan), Tomohiro YOSHIKAWA(Suzuka University of Medical Science,
Japan), Masayoshi KANOH(Chukyo University, Japan), Mitsuhiro HAYASE(Toyohashi Sozo University, Japan),
Felix JIMENEZ(Aichi Prefectural University, Japan), Takahiro TANAKA, Hitoshi KANAMORI(Nagoya
University,Japan)

OS17 Artificial Intelligence in Metaverse and SCADA

Chair: Jung-Sook Kim(Kimpo University, Korea)

OS17-1 Design of the Metaverse using Behavioral Science for Manufacturing Industry equipped with IoT
Jung-Sook Kim(Kimpo University, Korea)
OS17-2 Test design plan for securing the quality of the SCADA system
Hong ki Kim(Wisestone co., Ltd, Korea)
OS17-3 Consideration on the data quality evaluation model
Serin Jung(Wisestone co., Ltd, Korea)
OS17-4 The rise of Metaverse and user-generated content
Sang-Dae Kim, Jung-Sook Kim(Kimpo University, Korea)

OS05 	Fuzzy Modeling and Its Applications

Chair: Jin Hee Yoon(Sejong University, Korea)

OS05-1 New Index for Criteria of Economic Crisis and Its Applications Based on Deep Learning
Jin Hee Yoon(Sejong University, Korea), Yoo Young Koo(Yonsei University, Korea),
Daejong Kim(Sejong University, Korea)
OS05-2 Fuzzy Correlation Coefficient and Fuzzy Regression Analysis using Variable Selection
Jin Hee Yoon(Sejong University, Korea), Yoo Young Koo(Yonsei University, Korea),
Daejong Kim(Sejong University, Korea)
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OS05-3 Quarter-Unit Fuzzy Time Series
Jae Min Lim, Eun Hyo Lee, Jin Hee Yoon(Sejong University, Korea)
OS05-4 Fuzzy Mediation Analysis for Multiple Covariates
Jung Eun Lee, Yeon Kyung Lee, Jin Hee Yoon(Sejong University, Korea)

Saturday, 18, December, 09:00~10:40

G09

Various Applications in Intelligent Systems

Chair: Sang C. Lee(DGIST, Korea)

G09-1

Geometric Mean-based Optimization Boosting for Bankruptcy Prediction
Myoung Jong Kim(Pusan National University, Korea)

G09-2

GRU-Based Short-Term Electric Power Usage Prediction Model for Buildings
Hyeon Cheol Seo(DGIST, Korea),Jae Yeong Choi(Kumoh National Institute of Technology, Korea),
Heungju Ahn,Sang C. Lee(DGIST, Korea)

G09-3

Continuous Transformation of Natural Language Syntactic Structure using Grammar Variational Autoencoder
Nozomi Origuchi,Ichiro Kobayashi(Ochanomizu Univercity, Japan)

G09-4

Evaluation of Character-Level CNNs using the NTCIR-13 MedWeb Task
Kazuteru Miyazaki,Masaaki Ida(National Institution for Academic Degrees and Quality Enhancement of Higher
Education, Japan)

OS18 Communications and Signal Processing for Intelligent Robot
Chair: Suk-Seung Hwang(Chosun University, Korea)

OS18-1 3D LiDAR-based Road Area Segmentation Method for Autonomous Vehicles
Dong Sung Pae(Sangmyung University, Korea),Sung Hyun You(Chosun University, Korea)
OS18-2 Underwater Visual Observation from a Remotely Operated Vehicle
Jiyoun Moon(Chosun University, Korea), Yong-gu Park(REDONE TECHNOLOGIES CO., LTD, Korea)
OS18-3 Depth Generation using Multi-focal Stereo Camera System for Autonomous Driving
Ji-Won Park, Moon-sik Chu, Hae-Chan Park, Gi-Hyun Kwon, Eun-Kyung Lee(Honam University, Korea)
OS18-4

Studies for Practical Brain-Computer Interfaces
Hong Gi Yeom(Chosun University, Korea)

OS18-5 Adaptive Output Feedback Control of a Ball-Balancing Robot
Hyo-Geon Jang,Chang-Ho Hyun,Geun-Bum Koo,Bong Seok Park(Kongju National University, Korea)
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OS20 Human Symbiotic Systems

Chair: Tsuyoshi Nakamura (Chubu University, Japan)

OS20-1 Impression survey of Educational Support Robots on Learners’ Competitive Learning
Genta Adachi, Felix Jimenez(Aichi Prefectural University, Japan), Masayoshi Kanoh(Chukyo University, Japan)
OS20-2 Estimation of Learner's Gaze Area for Educational Support Robot Tabot Egg
Kisho Oooka(Nagoya Institute of Technology, Japan), Tsuyoshi Nakamura(Chubu University, Japan),
Masayoshi Kanoh(Chukyo University, Japan), Koji Yamada(Institute of Advanced Media Arts and Sciences, Japan),
Nobuhiro Inuzuka(Nagoya Institute of Technology, Japan)
OS20-3 Development of Robot Systems based on Modular Structured System using Smart Device
Jinseok Woo, Naoki Hoshi, Yasuhiro Ohyama(Tokyo University of Technology, Japan)
OS20-4 Verification of sound symbolism about Japanese Vowels using XYXY-typed onomatopoeia
Takaki Kaneiwa(Nagoya Institute of Technology, Japan), Tsuyoshi Nakamura(Chubu University, Japan),
Masayoshi Kanoh(Chukyo University, Japan), Koji Yamada(Institute of Advanced Media Arts and Sciences, Japan),
Nobuhiro Inuzuka(Nagoya Institute of Technology, Japan)

OS27 Spiking Neural Networks and Edge Computing
Chair: Keon Myung Lee(Chungbuk National University, Korea)

OS27-1 Processing input data of SNN model in integrated development environment based on neuromorphic architecture
Hoinam Kim, Young-Sun Yun(Hannam University, Korea), Chan Sik Han(Chungbuk National University, Korea)
OS27-2 	Implementation of Simulator to Support Both IoT and Neuromorphic applications on Neuromorphic Architecture
based Integrated Development Environment
Jisu Park,KyeongSoo Kim,Young-Sun Yun(Hannam University, Korea)
OS27-3 	Conversion of Convolutional Neural Network to Spiking Neural Network in short inference time for the Image
Recognition task
Huynh Cong Viet Ngu,Keon Myung Lee(Chungbuk National University, Korea)
OS27-4 Towards low-energy consumption: A training method for spiking neural networks
Chan Sik Han,Keon Myung Lee(Chungbuk National University, Korea)
OS27-5 Reducing the Inference Time Dynamically in NengoLoihi
Seungyeon Lee,Jaeseop Kim(Soongsil University, Korea),Jinsung Cho,Geunmo Kim,
Bongjae Kim(Chungbuk National University, Korea), Jiman Hong(Soongsil University, Korea)

OS24 Applications to Deep Learning

Chair: Byung-Jae Choi(Daegu University, Korea)

OS24-1 Prediction of Covid-19 Confirmed Case using Google Trend Data of Korea
Jin-Beom Kim, Byung-Jae Choi(Daegu University, Korea)
OS24-2 LSTM-based Prediction of Daily COVID-19 Confirmed cases for Korea
Seung-Jae Kim, Byung-Jae Choi(Daegu University, Korea)
OS24-3 LSTM based Classification of ADHD Disease using Resting-state fMRI Data
Nishant Chauhan, Byung-Jae Choi(Daegu University, Korea)
OS24-4 Covid-19 Confirmed Case Prediction using Multiple Regression and Random Forest for South Korea
Jun-Su Kim, Byung-Jae Choi(Daegu University, Korea)
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Poster Session(Friday, 17, December, 14:50 ~ 15:50)

GP
Intelligent Systems and Appplications
		
Chair: Hwachang Song(Seoul National Univ. of Science and Technology, Korea)
GP-1 	Use of VHF communication system for Unmanned Surface Vehicle to deliver distress, emergency, and navigational
safety information to other ships
Jung Sik Jeong(Mokpo National Maritime University, Korea),Jung Gyun Lim(SRC Co., Ltd),Sun-Young
Kim(KRISO, Korea), Byungok Kim(Korean Institute of Maritime and Fisheries Technology, Korea)
GP-2

Borehole Predicted using SMOTE and Random Forest
Wang su Jeon,Sang Yong Rhee(Kyungnam University, Korea)

GP-3

Soft Decision Contexts Based On Soft Contexts
Won Keun Min(Kangwon National University, Korea)

GP-4

Metrical comparison of English tourist guidebooks available at local airports in Japan and international airports
Hiromi Ban(Sanjo City University, Japan),Takashi Oyabu(Nihonkai International Exchange Center, Japan)

GP-5

Modified Security Constrained Economic Dispatch Considering Uncertain Parameters
BenJeMar-Hope Flores,Hwachang Song(Seoul National Univ. of Science and Technology, Korea)

GP-6

Analysis of Guidelines Related to Information Security for Corporate Security Evaluation and Response
Taek Young Kim,Tae Sung Kim(Chungbuk National University, Korea)

GP-7

Uncertainty Approximation in Non-Bayesian Neural Networks via Gaussian Process
Yujin Cha,Sang Wan Lee(KAIST, Korea)

GP-8

ROS-Based Unmanned Agriculture Mobile Robot Platform
Eu-Tteum Baek,Dae-Yeong Im,Won-Seok Park,Chulju Lim(Korea Institute of Industrial Technology, Korea)

www.isis2021.org

33

ISIS 2021

History
• The 1st ISIS 2000 in Daejeon, Korea
• The 2nd ISIS 2001 in Daejeon, Korea
• The 3rd SCIS&ISIS 2002 in Tsukuba, Japan
• The 4th ISIS 2003 in Jeju Island, Korea
• The 5th SCIS&ISIS 2004 in Yokohama, Japan
• The 6th ISIS 2005 in Yeosu, Korea
• The 7th SCIS&ISIS 2006 in Tokyo, Japan
• The 8th ISIS 2007 in Sokcho, Korea
• The 9th SCIS&ISIS 2008 in Nagoya, Japan
• The 10th ISIS 2009 in Busan, Korea
• The 11th SCIS&ISIS 2010 in Okayama, Japan
• The 12th ISIS 2011 in Suwon, Korea
• The 13th SCIS&ISIS 2012 in Kobe, Japan
• The 14th ISIS 2013 in Daejeon, Korea
• The 15th SCIS&ISIS 2014 in Kitakyushu, Japan
• The 16th ISIS 2015 in Mokpo, Korea
• The 17th SCIS&ISIS 2016 in Sapporo, Japan
• The 18th ISIS 2017 in Daegu, Korea
• The 19th SCIS&ISIS2018 in Toyama, Japan
• The 20th ISIS 2019 in ICC, Jeju, Korea
• The 21th SCIS&ISIS2020, Online, Japan
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Abstract
G01

Artificial Intelligence and Machine Learning

Time : Thursday, 16, December, 09:00~10:20
Chair: Sung-Sam Hong(Gachon University, Korea)

G01-1

Adversarial Robust and Explainable Network Intrusion Detection Systems Based on Deep
Learning
Sauka Kudzai,Sung-Sam Hong,Myung-Mook Han(Gachon University, Korea)
The ever-evolving cybersecurity environment has given rise to sophisticated adversaries who are constantly exploring new ways to
attack cyberinfrastructure. A robust and more accurate intrusion detection system is the most feasible solution against these modernized
security threats. Recently the use of deep learning-based intrusion detection systems has been on the rise. This can be attributed to
DNN (deep neural networks) complexity and efficiency in making anomaly detection activities more accurate. However, the complexity
of these models makes them black-box models, as they lack explainability and interpretability. Not only is the DNN perceived as a
blackbox model, recent research evidence has also shown that they are vulnerable to adversarial attacks. Although several research
in the cybersecurity community have been focusing on the Detection accuracy of various ML based NIDS, a few have focused on
the explainability and interpretability of deep learning-based intrusion detection systems and how they can be made robust against
adversarial attacks. In this paper, we aim to use adversarial trained DNN for robust intrusion detection and implementing explainable
AI algorithms which focus on making DL based IDS models less black box models by providing explanations as to why a prediction
is made. These explanations are generated from SHAP. These approaches were applied to NSL-KDD dataset the normal DNN based
NIDS model gave an AUC of 0.9972.

G01-2

A Study on Pre-Learning of State Similarity for Deep Reinforcement Learning
Kyohei Yasunaga,Akira Notsu,Seiki Ubukata,Katsuhiro Honda(Osaka Prefecture University, Japan)
In the reinforcement learning method by the function approximation using the neural network, the similarity of each state is not
acquired in the learning initial stage, and it becomes a factor which lowers the searching efficiency. In this study, we propose the
pre-learning based on the basic feature quantities that can judge the similarity of inputs in order to improve the learning efficiency of
deep reinforcement learning. Our method improves the learning efficiency without interactions with the environment in advance. We
confirmed its performance by numerical experiments.

G01-3

BrainBERT: A Language Model Capturing the Correspondence between Brain Activities and
Language
Ying Luo,Ichiro Kobayashi(Ochanomizu University, Japan)
Nowadays, there is an increasing number of studies using language models to study the decoding of brain activity. At the same time,
with the proposal of the BERT model [1], deep learning has made significant progress in natural language processing (NLP). In this
study, we investigated the effect of brain activity on the NLP task using “BrainBERT", a new pre-trained language model with a paired
data of language and the Brain activity data evoked by the language stimuli. we also compared and validated different models to
obtain the best bias and weights for an Autoencoder to better extract the brain features, which are used as the initial input for training
BrainBERT.
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G02

Fuzzy Theory and Applications

Time : Thursday, 16, December, 09:00~10:20
Chair: Hye-Young Jung(Hanyang University, Korea)

G02-1

A novel fuzzy logistic regression
Seung Hoe Choi(Korea Aerospace University, Korea), Woo Joo Lee(Yonsei University, Korea) , Hye-Young Jung(Hanyang
University, Korea)
In this paper, we propose a novel fuzzy logistic regression model based on the α-level sets of fuzzy number. Simulation study is
performed to demonstrate the proposed fuzzy logistic regression model. A real clinical example is illustrated to compare our fuzzy
regression model with the existing model. Results show that the proposed fuzzy logistic model is an extension of the ordinal logistic
regression model.

G02-2

Least Absolute Deviations Fuzzy transform
Jae-Won Shim, Hee-Jun Min, Hye-Ju Han, Hye-Young Jung(Hanyang University, Korea)
Fuzzy transform is an interpolation method for data compressing and reconstructing. Least-squares fuzzy transform (LS-FT) based on
least-squares algorithm was introduced to minimize the difference between the original and reconstructed data [2]. However, LS-FT is
not robust to outliers. In this paper, we applied Least Absolute Deviations (LAD) method to fuzzy transform to improve this weakness
of LS-FT. LAD is known as approximation method that is robust to a data that has outlier or out-of-distribution (OOD) data. Simulation
study shows the Least Absolute Deviations fuzzy transform outperforms LS-FT when there are outliers or OOD data in the data.

G02-3

Reproduction of Deep Reinforcement Learning Model with Fuzzy Symbolic Representation
Hiroshi Honda,Masafumi Hagiwara(Keio University, Japan)
This paper proposes the methods to reproduce trained deep reinforcement learning models with deep learning models using fuzzy
symbolic represen-tations. These representations are built with membership functions that cor-respond to the ambiguous linguistic
expressions of an actual person. It is hypothesized that the proposed method can contribute to the construction of agents that can
communicate with users. In other words, it will be possible for users to communicate the state of the environment to the agents and have
the agents coach them. As a result of experiments using MountainCar-v0, which is a reinforcement learning simulation environment,
the match rate was 97.2%. It is confirmed that the trained deep reinforcement learning mod-els can be reproduced in fuzzy symbolic
representation with high accuracy.
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G02-4

Noise Clustering-based Membership Function Estimation for Robust Fuzzy Factorization
Machine
Keita Hoshii,Katsuhiro Honda,Seiki Ubukata,Akira Notsu(Osaka Prefecture University, Japan)
Factorization machines (FMs) are suitable for learning sparse data and have been shown to be effective for tasks such as predicting
values in collaborative filtering. Fuzzy Factorization Machine (Fuzzy FM) is an extension of FMs for incorporating a prior knowledge
of significance of each object with fuzzy memberships. In this study, Fuzzy FM is further improved with automatic updating of fuzzy
memberships. In previous studies, a noise-fuzzy clustering mechanism were introduced for robust modelling, in which the degree of
non-noise is estimated as fuzzy membership. The proposed method is a hybrid of Fuzzy FM and noise fuzzy clustering mechanism,
where the responsibility of noisy objects is degraded with low fuzzy memberships for removing inappropriate influences of noise.

G03

Intelligent Control and Robotics

Time : Thursday, 16, December, 09:00~10:20
Chair: Min Cheol Lee(Pusan National University)

G03-1

Intelligent Adaptive MIMO Predictive Control Using Output Recurrent Fuzzy Broad Learning
System
Ching-Chih Tsai,Guan-Lin Liou,Feng-Chun Tai(National Chung Hsing University, Taiwan),Ya-Ling Chang(National Chin-Yi
University of Technology, Taiwan)
This paper presents an intelligent adaptive multi-input-multu-output (MIMO) predictive control using an output recurrent fuzzy
broad learning system (ORFBLS) for a class of unknown nonlinear discrete-time MIMO dynamic systems. The proposed method,
abbreviated as ORFBLS-IAMIMOPC, which combines on-line learning ORFBLS and generalized predictive control law, is presented
to achieve accurate set-point tracking, disturbance rejection and robust control. Computer simulations using one nonlinear MIMO
dynamic system are conducted to show the feasibility and effectiveness of the proposed method.

G03-2

Adaptive Predictive Setpoint Tracking Control Augmented with RFBLS for Nonlinear DiscreteTime Dynamic Systems
Ching-Chih Tsai,Ching-Hao Yang,Feng-Chun Tai(National Chung Hsing University, Taiwan),Ya-Ling Chang(National ChinYi University of Technology, Taiwan)
This paper presents an adaptive predictive set-point tracking control (SPSTC) method using a recurrent fuzzy broad learning system
(RFBLS) for a class of unknown nonlinear digital dynamic systems. The proposed method, abbreviated as RFBLS-APSTC, combines
on-line learning RFBLS and generalized predictive control law, in order to achieve accurate set-point tracking, disturbance rejection
and robust control. Computer simulations using one highly nonlinear digital system are conducted to show the effectiveness and
superiority of the proposed method by comparing to existing methods.
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G03-3

Dynamic Grasping with Modified Configuration Control Method
Jaehyung Kim, Jinhyeok Lee, Donghyun Kim, Min Cheol Lee(Pusan National University, Korea)
This paper proposes a novel method of optimizing an angular velocity configuration for avoiding a joint limitation while following the
desired task of a redundant manipulator. At the practical application of the inverse kinematics about redundant manipulators. The null
space projection method has been used to solve inverse kinematic from redundancy with additional tasks to avoid angle limitation.
However, because additional tasks are various. Furthermore, because of using the pseudo-inverse matrix, singular value decomposition
is forced to each calculation to avoid singularity. The proposed method optimizes the error between desired tasks and actual ones using
the potential field method and angular limitation value function to solve these issues above. This makes the proposed method more
intuitive for applying other additional tasks more intuitively than conventional method. Finally, proposed method is verified with a
7-DoF manipulator in the experiment.

G03-4

Robust Multimodal Sensor Fusion for Person-Following Robot
Tae Yang Kim, Seung Joon Yi(Pusan National University, Korea)
Although robust tracking and following of people is a crucial skill for many indoor service tasks, human tracking relying upon a single
sensor is prone to failure, especially when the tracked person disappears from the camera’s view, or there is no detected person through
laser scan data. We are developing a robot that has an appropriate recognition for a specific person by using the appearance of a person’s
face and clothes and human leg pattern by lidar. Face recognition calculates the face distance using the image of the target face and the
image of the face in the camera, and then checks the match rate between the two faces. The histogram intersection algorithm using the
hue value in the hsv image is used for clothes recognition. The location information of the human leg is also used so that the robot can
continue to track the target person when the target person leaves the robot camera’s field of view. The coordinates of the face, clothes, and
legs are organically combined and used. Through this, we can increase the accuracy and frequency of obtaining the target’s coordinates.

G04

Neuro Intelligent Systems

Time : Thursday, 16, December, 09:00~10:20
Chair: Seul Jung(Chungnam National University, Korea)

G04-1

Comparison of Language Processing Active Areas by Estimating Brain Activities evoked by
Listening and Reading
Rikako Sumida(Ochanomizu University, Japan),Hiroto Yamaguchi,Tomoya Nakai,Shinji Nishimoto(National Institute of
Information and Communications Technology, Japan),Ichiro Kobayashi(Ochanomizu University, Japan)
We aim to investigate the semantic representation in the brain evoked by language stimuli. The brain activity data was observed
by means of fMRI while subjects were listening to speech in Japanese and reading transcription of the speech. We investigate
commonalities between auditory and visual modalities in terms of representing semantic features in the brain. For both cases where
language stimuli are provided as either speech stimuli or visual stimuli, we have confirmed that a remarkable reaction was observed in
Superior temporal gyrus and around the area, which correspond to language center of the brain, and Middle frontal gyrus. Furthermore,
we used word2vec and BERT embedding vectors to represent the semantics of language, and investigate the differences between those
vectors in terms of estimating brain activities. Consequently, we found that BERT embedding is more suitable to estimate the semantic
representation than word2vec embedding in both modalities.
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G04-2

Fuzzy concepts in coding theory
Jon-Lark Kim(Sogang University, Korea)
Since the introduction of fuzzy sets by Zadeh, this concept has been applied to many areas of Mathematics including groups, rings, vector
spaces, and modules. On the other hand, coding theory (the theory of error-correcting codes) has been widely used in communication
theory now. Because coding theory is mainly concerned with correcting errors during the transmission of the message, it involves
some threshold in decoding. The decoding is based on probabilistic outcomes. We also note that linear codes are vector subspaces or
submodules. Hence, it is natural to consider fuzzy concepts in coding theory, in particular in the study of linear codes. The concept of
fuzzy modules was introduced by Negoita and Ralescu and the notion of fuzzy submodules was studied by Maschinchi and Zahedi.
Later, Shum and De Gang introduced the concept of fuzzy linear codes over finite fields. Ozkan et al. introduced the relative distance
as a possible membership function. There are only a few membership functions for fuzzy linear codes. In this talk, we show that the
relative distance cannot be a membership function for a fuzzy linear code. We further describe possible membership functions for fuzzy
linear codes.

G04-3

A Neural Network Compensation Technique for Both Kinematic and Dynamic Uncertainties of a
Robot Manipulator in the Cartesian Space Control
Seul Jung(Chungnam National University, Korea)
This paper presents a neural network compensation scheme for ill-estimated Jacobian due to wrong forward kinematics to improve the
Cartesian position tracking control performance. Since the Jacobian matrix plays an important role in the Cartesian position control,
errors in Jacobian estimation result in the poor tracking performance. Jacobian matrix is used for Cartesian velocity estimation and
conversion from force in the Cartesian space into torque in the joint space. Neural network is introduced to compensate for both the
Jacobian errors and the dynamic uncertainties in the Cartesian space. Simulation studies are provided to support the proposition.

G04-4

A Deep Generative Model imitating Predictive Coding in the Human Brain
Eri Kuroda(Ochanomizu University, Japan), Shinji Nishimoto(Osaka University, Japan), Satoshi Nishida(National Institute of
Information and Communications Technology (NICT), Japan), Ichiro Kobayashi(Ochanomizu University, Japan)
In recent years, the development of deep generative models for prediction has been attracting attention. In our study, we focus on
predictive coding, a concept from the neuroscience literature that hypothesizes the brain is constantly making predictions of sensory
input, and attempt to develop a human brain-like prediction model. PredNet is a deep learning model based on the concept of predictive
coding, however, it can predict the next image with the same prediction interval, but not with any intervals. On the other hand, Temporal
Differential Variational Auto-Encoder (TD-VAE) can predict the next images with any prediction intervals, although it is not a model
reflecting human brain function. In this work, we develop a new human brain-like prediction model by unifying PredNet and TD-VAE,
combining both predictive coding and flexible interval prediction abilities in one single model. Through experiments on the KITTI
Vision Benchmark, we confirmed that our proposed model can predict the next images correctly with flexible prediction intervals. We
also investigated the correlation between the feature values of representation layers in the model architecture and human brain activity
data evoked under natural video stimulation.
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G05

Sensors and Intelligent Systems

Time : Thursday, 16, December, 09:00~10:20
Chair: Seokwon Yeom(Daegu University, Korea)

G05-1

Prediction of Ship Trajectory Using Bi-LSTM
Jinwan Park, Jung Sik Jeong(Mokpo National Maritime University, Korea)
From the statistics of the maritime accidents in Korea, it has known that many collision accidents have been caused by not taking
appropriate collision avoidance actions among ships. Predicting the ship trajectory helps to understand the navigational intention of a
target ship between the encountering ships. We apply the bi-directional long short-term memory (Bi-LSTM) to the prediction of ship
trajectory. Using the predicted results of the ship trajectory, our method contributes to detect a collision risk and to take a proper action
for collision avoidance. From real sea environments, the automatic identification system (AIS) data were collected and used as the input
of the Bi-LSTM. Simulation results present the improved performance, comparing with other conventional prediction models.

G05-2

Multiple Ground Object Tracking with a Drone
Seokwon Yeom(Daegu University, Korea)
Drones have played an important role in security and surveillance. However, due to the limited computing power and energy resources
of small drones, more efficient systems are required for surveillance tasks. In this presentation, the detection and tracking of moving
ground objects with a multirotor is addressed. A moving object detection scheme has been developed based on frame-to-frame
registration and subtraction followed by morphological operations, and false alarm removing based on the object shape. The centroid
of the extracted object area is the input to the tracking target as a measurement. The Kalman filter estimates the position and velocity
of the target based on the measurement nearest to the state prediction. The track association method consists of the hypothesis testing
between two tracks and track fusion through track selection and termination. We reduce redundant tracks on the same target and
maintain the track with the least estimation error. In the experiment, drones flying at an altitude of 400 and 500 m captured two videos
around a highway interchange. The preliminary results show the proposed method are effective in dealing with low-resolution moving
object tracking.

G05-3

Analysis on Periodicity of Vital Data during Sleep Using쟂ast Fourier Transform
Seung-Il Cho,Atsushi Tanaka,Muneki Yasuda,Tomochika Harada,Michio Yokoyama(Yamagata University, Japan)
In this paper, the periodicity contained in each vital data during sleep is analyzed. The five vital data that are respiration rate, heart rate,
high frequency (HF), low frequency (LF), and LF/HF obtained from sleep experiments during 46 days. Frequency analysis using fast
Fourier transform was performed to confirm that the five vital data have a periodicity such as ultradian rhythm. The power spectral
density of 10-minute intervals from 60-minute to 150-minute cycle component in frequency domain data were extracted. Then, the
extracted PSDs were added up for 46 days and compared. It was confirmed that each vital data has periodicity and various ultradian
rhythms.

40

The 22ndInternational Symposium on AdvancedIntelligent Systems

The 22nd International Symposium on Advanced Intelligent Systems

OS02

Big Data Analysis for Intellectual Property R&D

Time : Thursday, 16, December, 09:00~10:20
Chair: Sunghae Jun (Cheongju University, Korea)

OS02-1

Synthetic Data Generation for Patent Analysis
Sangsung Park, Sunghae Jun(Cheongju University, Korea)
Patent analysis is to analyze the patent documents for technology management. Using statistics and machine learning algorithms, we
analyze the data included in patent documents such as abstracts, technology codes, citation, claims, etc. In general, we transform the
patent documents into patent-keyword matrix for patent analysis. In this process, we encounter the zero-inflated problem, that is, the
most of elements of the matrix are zero values. Because of this problem, we have a limitation in the performance of the patent analysis
results. To solve this problem, we propose a synthetic data generation for patent analysis. We try to reduce the limitation of patent
analysis using the synthetic data generated by deep learning algorithms such as variational autoencoder.

OS02-2

Predictive Modeling for Evaluation of Technology using Shapley Additive Explanations
Juhyun Lee(Korea University, Korea), Junseok Lee(MICube Solution, Korea),
Jiho Kang(Korea University, Korea), Youngho Kim(Korea University, Korea),
Dongsik Jang(Korea University, Korea), Sangsung Park(Cheongju University, Korea)
Recently, as patents become big data, research on data–based intellectual property research and development is being actively
conducted. Data–based patent analysis has the advantage that objective results are derived. Therefore, many previous studies have
used machine learning methodology to analyze patent big data. However, their study has limitations in that it is difficult to interpret the
role of features used in the model. To overcome the shortcomings, this study utilizes an explainable artificial intelligence technique. In
particular, the proposed method has the advantage of not only predicting the value of the technology, but also identifying the importance
of each feature. Experiments were conducted to examine the practical applicability of the proposed model. As a result, the number of
forward patents and family patents were found to be important in determining the value of hybrid vehicles.

OS02-3

A Study on the Technology Transfer Patent Classification Modeling
Youngho Kim(Korea University, Korea), Junseok Lee(MICube Solution, Korea),
Juhyun Lee(Korea University, Korea), Jiho Kim(Cheongju University, Korea),
Sangsung Park(Cheongju University, Korea)
Patent contains various information about the developed technology. In addition, patent applications are increasing worldwide. For
this reason, recent patent is recognized as big data and various analyzes are applied. It is possible to create various values such as
R&D strategy establishment by analyzing patent. Technology transfer occurs mainly in patents with high marketability and economic
feasibility. Therefore, if technology transferable patents can be identified in advance, patent owners can effectively generate profits.
Previous studies have utilized various patent quantitative indicators to identify technology transfer patents in advance. In fact, the
quantitative indicators of patents have different values depending on the technical field. Therefore, it is important to consider the
technical field when using quantitative indicators for effective technology transfer patent identification. In this study, we propose a
technology transfer patent classification modeling considering the technical field of the patent quantitative indicators. The proposed
model utilizes text mining and PCA. In addition, experiments are performed using patents registered in the USPTO.
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OS02-4

Patent Big Data Analysis using Bootstrap and Deep Learning
Seongyong Choi(Inha University, Korea), Sangsung Park,
Sunghae Jun(Cheongju University, Korea)
Patent big data contains various information on the developed results of target technology. We analyze patent data to understand the
technology because the patent documents contain detailed and complete results of the developed technology. In general, the structured
patent data is very sparse, so we have difficulties analyzing patent data using statistical analysis methods. To overcome this problem,
we propose a method of patent big data analysis using bootstrap and deep learning. We augment the patent data using bootstrapping
and generate the synthetic data using deep learning for patent data analysis. In this paper, we show the improved performance of our
proposed method on statistical analysis of patent big data.

OS25

Big Data Analysis for Intellectual Property R&D

Time : Thursday, 16, December, 10:30~12:10
Chair: Jee-Hyong Lee(Sungkyunkwan University, Korea)

OS25-1

FedWAvg: Federated Weighted Averaging by Example Forgetting Events in Non-IID
Mann Soo Hong, Seok Kyu Kang, Jee-Hyong Lee(Sungkyunkwan University ,Korea)
Federated learning is a distributed learning technique that trains a global model without transmitting data among clients. Clients that
participate in the federated network collect their own data to individually train local models. The global model is updated by aggregating
multiple local models. The approach worsens the example forgetting problem, a commonly found phenomenon in neural network
training. The problem manifests in lower performance in testing. We propose federated weighted averaging (FedWAvg), a method that
palliates the example forgetting problem to achieve better performance. FedWAvg identifies forgettable examples and unforgettable
examples in each local dataset. Global model averaging aggregation is weighted by the number of forgettable examples among clients so
that knowledges are well represented among all clients. Our experiments on SVHN and CIFAR-10 datasets show that FedWAvg assures
improved classification compared to existing federated learning algorithms in non-IID settings.

OS25-2

CodeBERT-Attack: A Fast Gradient-based Adversarial Attack Against CodeBERT Using
CodeBERT
Samuel Kim, CheolWon Na, Jee-Hyong Lee(Sungkyunkwan University ,Korea)
Pre-trained models trained on large programming language data such as CodeBERT show state-of-the-art performance on source code
processing tasks. However, deep neural models are vulnerable to adversarial examples that mislead the output of the target model with
small perturbations for input. In this paper, we propose a gradient-based method that conducts adversarial attack against the pre-trained
models on the clone detection task. Our method is a white-box attack using the representation of the target model and utilizes Identifier
Renaming, one of the semantic preserving transformations. We empirically demonstrate that our method fast and successfully generates
adversarial examples for CodeBERT on POJ-104 dataset, one of the CodeXGLUE source code benchmark datasets.
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OS25-3

Logit Averaging: Capturing Global Relation for Session-based Recommendation
Gahyung Kim, Heeyoon Yang, Jee-Hyong Lee(Sungkyunkwan University ,Korea)
Session-based Recommendation is to predict the next item that an anonymous user is likely to purchase when only a sequence of
user behavior in the current session is given. Most recent research on session-based recommendations makes predictions based on
single-session item embeddings without incorporating global relationships between sessions. We propose a novel algorithm called
Logit Averaging (LA) that utilizes both (i) local session embedding and (ii) global-level embedding, which comes from gathered logits
of related sessions. Experimental results on three public datasets demonstrate the effectiveness of LA algorithm compared to baseline
models.

OS25-4

Poisoning for Semi-Supervised Learning Data with Adversarial Self-Supervised Learning
Young Seong Cho, Jee-Hyong Lee(Sungkyunkwan University, Korea)
The many state-of-the-art models of computer vision use semi-supervised learning methods. These methods use data that is easy to
collect from the open domain as an unlabeled set. If it is possible to lower the performance of the semi-supervised learning model
through a poisoning attack on the unlabeled set, poison data can be added to this open domain. In this paper, we show that an attacker
can create data for poisoning through adversarial self-supervised learning and use it to attack the semi-supervised learning model. The
dataset used was CIFAR10, SimCLR was used for self-supervised leaning, and Fixmatch method was used for the semi-supervised
learning model.

OS25-5

Impressions of Collaborative Learning with a Teacher-type Robot Estimating Perplexion of
Learners
Kohei Okawa, Jimenez Felix, Kazuhito Murakami(Aichi Prefenture University, Japan),Shuichi Akizuki(Chukyo University,
Japan),Tomohiro Yoshikawa(Suzuka University of Medical Science, Japan)
Recently, educational support robots have attracted significant attention. In this study, we focus on a teacher-type robot that teaches
learners how to solve problems. In previous studies, teacher robots do not provide learning support autonomously; however, they
provide it by the learner’s button operation. They create a situation where the learner repeatedly operates the buttons,likely declining
the teacher-type robot impression. To prevent this problem, it is necessary for the robot to estimate the learner’s state of perplexing
and autonomously provide learning support at the optimal timing, not through the learner’s button operation. We can achieve smooth
interaction and improve learner’s impressions by providing learning support autonomously.
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OS04

Cyber physical system, chaotic dynamic and deep
learning in industrial and emotion application

Time : Thursday, 16, December, 10:30~12:10
Chair: Youngchul Bae(Chonnam National University, Korea)

OS04-1

Prediction of Bitrate on Video Compression Encoding using Deep Learning Techniques
Hankaram Choi, Yongchul Bae(Chonnam National University, Korea)
In this paper, we propose the bitrate which is a result of compression encoding using deep learning and video feature. We use
resolution, bitrate, image length, complexity and movements as used in video feature, and we also apply compression encoding through
CRF(Constant Rate Factor). Through this process, we found a video feature with high relation, and we also found the direction of model
of artificial intelligence.

OS04-2

Concept of Cyber-Physical System Applicable to Industrial Filed
Sea Rang Oh, Youngchul Bae(Chonnam National University, Korea)
According to the recent research and development of artificial intelligence, efforts on automate facilities such as factories and power
plants are continuously being attempted. Among these processes, research for operating industrial equipment in the same condition
in the cyber world as the physical world is being actively conducted through introduced physical cyber system (CPS). However, the
definition of the CPS is unclear, so the definition of CPS is changing as the research conducted. Therefore, we need the definition and the
concept of a CPS that is applicable to all fields. In this paper, we propose the definition and concept of a new CPS which is divided into
cyber world, physical world and communication part.

OS04-3

River flow prediction algorithm using precipitation
Gwi Man Bak, Young chul Bae(Chonnam National University, Korea)
In this paper, we present FDNN (Flood Drought index Neural Network) algorithm that predicts flow rate of river using precipitation as
an input. To compare prediction performance of FDNN and LSTM (Long short term memory) algorithms, we constructed models with
FDNN and LSTM layer and MLP hidden layer composed of each algorithm. We measure performance of two models with RMSE(Root
mean square error) and SMAPE(Symmetric mean absolute percentage error), and we also show the predictive superiority of FDNN
algorithm through comparative analysis.

OS04-4

Chaotic Behavior in Fractional Happiness Model with Fuzzy External Force
Sae Rang Oh, Juyoung Hwang, Youngchul Bae(Chonnam National University, Korea)
Recently, many researcher have been interested in making mathematical model of status of human being. In this paper, we propose
a fractional happiness model composed of a non-autonomous quadratic system in order to express exact happiness of human being.

44

The 22ndInternational Symposium on AdvancedIntelligent Systems

The 22nd International Symposium on Advanced Intelligent Systems

It comprises of a two-dimensional fractional model in the form of the Duffing equation with a fuzzy external force. We confirm the
periodic and chaotic motions in proposed fractional happiness model with fuzzy external force by using phase portrait. We also compare
phase portrait between integer order and fractional order of happiness model with fuzzy external force by using the same parameter
for both.

OS08 Intelligent Systems using Biosignal and Biopotential
Time : Thursday, 16, December, 10:30~12:10
Chair: Han Ul Yoon(Yonsei University (Mirae Campus), Korea)

OS08-1

Modeling a Subject-Specific Elbow Joint Torquewith Surface EMG and RGB-D Camera Data Set
Ji-Hyeon Yoo, Han Ul Yoon(Yonsei University (Mirae Campus), Korea)
This paper presents an optimization-based approach to model a subjectspecific elbow joint torque. Deriving biomechanical models has
a crucial importance for people’s intention recognition or pose estimation. Accordingly, both biopotential and kinodynamic measures
are frequently used for the higher fidelity of the derived model. In fact, those multimodal measures are affected by people’s individual
characteristics, such as skin dryness, hairs on the skin, muscle/tendon strength, which in turn make the model less precise and ineffective
since they work as latent parameters. Therefore, we propose a modeling approach in which the individual’s musculoskeletal and
physiological characteristics can be parameterized in combined and approximately optimal senses. The proposed approach exemplifies
the problem of an elbow joint torque modeling and validate its feasibility with the measured surface EMG and RGB-D camera data. The
result shows that subject’s elbow joint torque can be successfully generated from the derived subject-specific model.

OS08-2

A Dimension Reduction Technique to Classify Upper ArmGym-Workouts in Realtime with TinyML
Ho-Jin Jung, Changjae Lee, Han Ul Yoon(Yonsei University (Mirae Campus), Korea)
Biopotentials are typically measured by multichannel probes and recorded as time-series data. Accordingly, the measured biopotentials
have high dimensionality which impedes to build a fast machine classifier using an affordable system, i.e., TinyML. In this paper, we
propose a dimension reduction technique for multichannel surface EMG time series data being measured during various upper arm
gym-workouts. The key idea of our approach is to utilize t-stochastic neighbor embedding as a tool for the dimension reduction of a
feature space to where data samples belong. Then, the data samples in the reduced feature space are grouped, labeled, and represented as
Gaussian distributions according to workout names. Lastly, we train a neural network to functionally approximate the above-mentioned
dimension reduction process, which eventually enables us to classify a newly given data sample based on Mahalanobis distance to each
workout group. For upper arm gym-workout classification, under the proposed approach, the result shows the accuracy of 85.25 percent
in terms of macro-precision.

OS08-3

Driving Simulator and Driver Monitoring SystemTechnologies: A Short Survey
Dae Han Sim, Changjae Lee, Han Ul Yoon(Yonsei University (Mirae Campus), Korea)
Nowadays, state of the arts in driver monitoring systems has been advanced splendidly. Especially, the state of the arts has been focused
on advancing two main pillars: realistic driving simulator technology and driver’s behavior/health monitoring methodology. The former
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can be exemplified with the development of highest-fidelity simulators such as NADS-1, NADS-2, and miniSimTM at the University
of Iowa and sim-to-real technologies which strive to fill a reality gap between simulation world and real world. The latter can be
represented by AI and machine learning based approaches to detect abnormalities in driver’s physical/mental condition or to monitor
driver’s bio-signals directly. With the advent of the era of smart driving, this paper presents a short survey result related to abovementioned technologies and advances.

OS08-4

Extracting Time-Varying Muscle Synergy with ImposingInterchannel Correlation Constraints
Janghyeon Kim, Han Ul Yoon(Yonsei University (Mirae Campus), Korea)
Central nervous system sends a command signal to modularized muscle combinations, which are called muscle synergies, via
neuromuscular pathway to control muscles while performing a specific task. Conventional synergy extraction approach often generates
problematic issue; specifically, the extracted synergy shows biomechanical discrepancy against a correlation among muscle activities
due to the nature of a linear matrix decomposition. To mitigate this issue, in this paper, we propose a novel approach to extract muscle
synergies. The key idea of the proposed approach is to impose a relationship among muscle activities as constraints for the numerical
optimization problem of synergy extraction. To validate the proposed approach, we present time-varying muscle synergies which are
extracted from surface EMG data set for bicep-brachii workout. The result shows that the relationship matrix has a feasibility to
represent a relationship among muscles and can be compensated by employing various time-series similarity metrics.

OS08-5

A Deep Learning Approach for Limb Ballistocardiogram Signal Quality Assessment
Soonyoung Choi, Sungtae Shin(Dong-A University, Korea)
One challenge associated with ballistocardiogram(BCG)-based continuous cuff-less blood pressure (BP) tracking, which uses BCG as
the distal timing event to calculate pulse transit time (PTT), is movement artifacts. Because of the low signal-to-noise ratio associated
with limb BCG signals which are relatively the small amount of acceleration collected from a wrist, a forearm, or an ear for wearable
devices, the noises caused by movement artifacts is most likely to destroy BCG waveforms. To facilitate BCG-based BP tracking with
wearable devices in the daily life, distinguishing between intact BCG waveforms and inapplicable ones is the essential task to prevent
the false interpretations from the distorted BCG waveforms. The goal of this work is to assess the signal quality of BCG waveforms
and to develop a deep learning model to classify the appropriate BCG waveforms. In this study, two different representations of BCG
waveforms were employed: a time-series (1D) approach with RNN- (or LSTM-) based deep learning models and an image-based
(2D) approach with CNN-based deep learning models such as VGG and ResNet. We also investigated the classical machine learning
approaches such as SVM and autoregressive models for comparison purposes.
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OS01

Artificial Intelligence and Robot for Human

Time : Thursday, 16, December, 10:30~12:10
Chair: Jong-Wook Kim(Dong-A University, Korea)

OS01-1

Development of a Human Pose Recognition System based on MediaPipe Pose, an Optimization
Method, and a Humanoid Robot Model
Jin Young Choi, Eun Ju Ha, Jong-Wook Kim, Jae-Ho Choi(Dong-A University, Korea)
In this paper, we propose a system that estimates human poses in 3D space using an open source pose recognition package, global
optimization method, and humanoid robot model. The pose recognition package, MediaPipe Pose, extracts human joint coordinates
from 2D image pixel frame, and the relevant joint variables in 3D human model is estimated by matching coronal plane coordinates of
the model with the corresponding pixel coordinates using a fast global optimization method. Through experiments, we demonstrate that
even an oblique looking pose can be reconstructed well in 3D real world coordinate frame.

OS01-2

Design and development of the medication service in care robots for the elderly with cognitive
impairment
Seong Yeub Chu(Seoul Cheonho Elementary School, Korea), Young Lim Choi(Dong-A University, Korea), Jeonghye
Han(Cheongju National University of Education, Korea)
Aging is progressing rapidly in many countries worldwide, and cognitive impairment, one of the geriatric diseases, disturbs the elderly’s
basic daily life and lifestyle related to their disease. This paper, therefore, aims to explain the design and development of medication
service in care robots for the elderly with cognitive impairment based on ethical modules. The robot's appearance was set as a teddy
bear and is equipped with several digital and intelligent devices. Furthermore, the algorithm consisted of two ethical modules. The robot
has been designed to take the moral modules into account when deciding whether to stop inducing medication or notify health care
providers or caregivers after recording this when an older adult refuses to take medication.

OS01-3

Improved Hybrid A-star Path Planning for Car-like Robotsin Indoor Applications
Chien Van Dang, Heungju Ahn, Sang C. Lee(DGIST, Korea)
The hybrid A-star path planning algorithm is one of the most successful algorithm for car-like robots in outdoor racing competitions.
In this study, we investigate the effectiveness of the hybrid A-star algorithm for car-like robots in indoor environments. We propose an
improved method to adapt the algorithm for use in indoor robot applications. The improvement aims to achieve not only the fastest but
also the safest routine from a start configuration to a goal configuration. The effectiveness of the improved method is verified through
several simulations.
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OS01-4

Development of wheelchair robot capable of posture change and autonomous driving
Hye Yeon Ryu, Jeong Hak Lim, Je Seong Kwon(Alpharobotics co., Ltd, Korea)
Jong Wook Kim, Young Lim Choi, Su Jin Baek, A Hyeon Kim(Dong-A University, Korea)
With the development of robot technology, robot technology is being applied in various fields. Robot technology is also being used in
the field for patients and the disabled, and robot technology can be of great help to the physically handicapped. In this study, focusing
on these aspects, the autonomous driving technology of the robot and the technology capable of transforming the shape by control were
applied to the wheelchair. The weak may not be able to freely change their posture, which may cause difficulties in movement and may
cause additional problems with body parts such as pressure sores. It is expected that a wheelchair robot capable of autonomous driving
and posture transformation will be able to supplement this part. Afterwards, through additional research, we plan to develop medical
device certification to a level where it is possible to achieve medical device certification and spread. From a long-term perspective, it is
expected that this study will be helpful to patients, the disabled, and the elderly.

OS06

Intelligent Systems for Robotics and Vehicles

Time : Thursday, 16, December, 10:30~12:10
Chair: Young-Jae Ryoo(Mokpo National University, Korea)

OS06-1

Comparison of Performance between ICNet and U-Net on Finding Cut-off Point of Tomato
Sucker
Truong Thi Huong Giang, Tran Quoc Khai, Young Jae-Ryoo, Jin-Ho You, Haeyeong Na, Kyoung Sub Park(Mokpo National
University, Korea), Dae-Young Im(Korea Institute of Industrial Technology, Korea)
This paper shows the detail comparison in structure and performance between ICNet and U-Net on prediction of tomato sucker cut-off
points. ICNet and U-Net are both deep learning model use for semantic segmentation but they have different architectures and different
advantages and disadvantages. We focus on the speed and the right prediction to give suggestion in selecting suitable model for our
specific purpose.

OS06-2

Lifelong Gesture Recognition with Incremental Recurrent Kernel Machines
Wei Hong Chin, Wenbang Dou,(Tokyo Metropolitan University, Japan), Chu Kiong Loo(University of Malaya, Malaysia),
Kurnianingih(Politeknik Negeri Semarnag, Indonesia), Naoyuki Kubota(Tokyo Metropolitan University, Japan)
Hand gesture recognition is important in human-computer interaction because it allows us to comprehend diverse human gestures and
their intention. Traditional deep learning approaches need to keep all prior class samples in the system and require model training from
the start by combining prior and new examples, which consumes massive amounts of memory and dramatically increases computation
cost. In this paper, we present an Incremental Recurrent Kernel Machines for continuous hand gesture learning and recognition. The
proposed method is divided into two hierarchical memory networks: i) episodic memory network and ii) semantic memory network.
The episodic memory network continuously inserts nodes to the network to learn incoming hand gesture data and generates links to
connect nodes to encode their spatiotemporal correlations. The semantic memory network dynamically adjusts the level of architectural
flexibility of the network based on task-relevant inputs (human label) with more compact episodic representations. We establish a
dataset of hand gestures for training and test the efficiency of our proposed method on lifelong gesture recognition.
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OS06-3

Development of Data Acquisition System for Intelligent Electric Vehicle Charger
Seunghun Lee, Tran Quoc Khai, Young Jae-Ryoo(Mokpo National University, Korea)
In this paper, a data acquisition system for electric vehicle charger to be applied an artificial intelligent technology is presented. To
developed the proposed system, a terminal device to get the environmental data of a electrical vehicle charger is developed and a data
management server to network with the terminal device is established. The developed system is installed in an electrical charger and
experimented to verify the performance.

OS06-4

Determining the Cut-off Point of Tomato Plants Using Semantic Segmentation and Deep
Learning
Tran Quoc Khai, Truong Thi Huong Giang, Young Jae-Ryoo
Jin-Ho You, Haeyeong Na, Kyoung Sub Park,(Mokpo National University, Korea), Dae-Young Im(Korea Institute of
Industrial Technology, Korea)
In this paper, a determining method for the cut-off point of tomato plants using semantic segmentation and deep learning is proposed
In agricultural fields, it is emerging trend to pay attention to the plant care. Finding unnecessary parts and removing them is also very
important to increase the yield of the plant. This paper proposes a method using UNET deep learning with semantic segmentation and
connected component labeling to find the cut-off points to help the robot arm remove the tomato suckers that are useless parts for the
tomato growing process.

OS06-5

Sensor Fusion of UWB Trilateration and Odometry for Path Tracking Control of Mobile Robot
Tran Quoc Khai, Young Jae-Ryoo(Mokpo National University, Korea)
In the construction of autonomous mobile robots, a precise positioning system is extremely important to the success of the entire system.
The use of a positioning system using UWB devices is currently being interested and studied. However, using a single sensor system
often gives low accuracy compared to using a combination of many positioning sensors. This paper presents a method using Kalman
filter to fuse UWB trilateration and odometry to help mobile robot positioning better performed.

www.isis2021.org

49

ISIS 2021

OS10

Smart/Autonomous Ship

Time : Thursday, 16, December, 10:30~12:10
Chair: Kwangil Lee(Korea Maritime and Ocean University, Korea)

OS10-1

Local Route Planning using Collision Risk Inference System for Autonomous Navigation of
Vessels
Ho Namgung, Joo-sung Kim,Jung Sik Jeong(Mokpo National Maritime University, Korea)
Maritime Autonomous Surface Ship (MASS)’s ability to prevent collision with nearby Target-Ship (TS) is the one of the most critical
ability to ensure safety and effectiveness during navigation. However, previous work did not take into consideration all vital factors
for the COLREGs rule compliant collision avoidance. In this paper, we propose the local route planning algorithm that complies with
the COLREGs vital rule for an action to avoid collision by using the Fuzzy Inference System based on Near-Collision (FIS-NC), Ship
Domain (SD), and Velocity Obstacle (VO). The FIS-NC is employed to infer the Collision Risk Index (CRI), and determine the time
point for collision avoidance. Then, we extend the VO using the SD in order to secure the minimum safe distance between the MASS
and TS when passing. In contrast to previous work, the proposed algorithm not only complied with all vital factors of collision avoidance
based on the COLREGs rules, but also conducted more safe and efficient navigation than the existing algorithms.

OS10-2

A study on Freight rate prediction model쟵sing time series data
Donggyun Kim,Jung-Suk Choi(Mokpo National Maritime University, Korea)
This study proposes a model for predicting ship freight using deep learning. China's CCFI data are used as training data for freight
prediction. For model design, LSTM, which is a long-term model, and GRU model, which is a simplified version of the LSTM model, are
used. Both methods have been proposed for long-term time series prediction. In addition, to compare the performance of the proposed
method, it is compared and analyzed with the ARIMA model. As a result of the experiment, the lowest RMSE of 49.35 is recorded using
the GRU model. However, when the freight rates change rapidly due to abrupt external factors such as COVID-19, there is a problem
of forecasting smaller than the actual value. To this end, it is judged that the problem can be solved by manipulating hyper-parameters
and increasing computing power.

OS10-3

Analysing the International Connectivity of the Major Container Ports in Northeast Asia by Social
Network Analysis
Phong-Nha Nguyen,Hai-Dang Bui,Hwayoung Kim(Mokpo National Maritime University, Korea)
The large container ports in the Northeast Asia region have witnessed significant growth and development for several decades, playing
a pivotal role in international trade and global maritime shipping. Some major ports in the region have become the important hub-ports
while others attempt to improve their competitiveness to dominate the seaport market. The improvement of international connectivity
is one of the important strategies conducted in many ports in the region. The study identifies the international connectivity of major
container ports in Northeast Asia by using the Social Network Analysis (SNA) method. The results indicate that Shanghai, Shenzhen,
Hong Kong, and Busan port dominate Northeast Asia's shipping network, and container throughput and connectivity in almost all
container ports in the region decrease significantly due to the negative impact of the Covid-19 pandemic in 2020.
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OS10-4

The Effect of Digital Transformation on Maritime Safety: Possibilities and Challenges
Hyungju Kim(University of South-Eastern Norway, Norway), Jan van Tiggelen(Det Norske Veritas, Norway), Kwiyeon
Koo(University of South-Eastern Norway, Norway)
Digital transformation (DX) refers to fundamental redefinition of organizational structures and emergence of new business models
caused by digital technology [1-4]. While only a small number of shipping companies have considered that DX can have a significant
influence on their business within the next few years, recent DX in maritime industry is rapidly driven by cost reduction, emerging new
technologies, changing customer expectations, competitive environment, regulatory requirements, and so on [1, 4].
DX in maritime industry introduces new data driven ship management organizations and associated external service providers. This
change can have both positive and negative effect on maritime safety. For instance, the online data gathered from each vessel can
be utilized by fleet management to measure real-time risk [5] and to track dynamic performance of safety barriers [1]. Increased
connectivity enables greater transparency [6], which can improve safety via improving accountability [7]. On the other hand, increased
complexity of the new organization and technical system may negatively affect maritime safety. The collision incident of Sjoborg [8] is
a good example of how increased complexity can lead to an unwanted event.
In this study, we discuss positive and negative effects of DX on maritime safety using above examples, and suggest a future research
topic.

OS10-5

A Test Method for Autonomous Ship Model using Ship Navigation Simulator
Seongmi Mun(Seanus Co. Korea),Gilhwan Do(C&P Korea, Korea)
After the definition MASS(Maritime Autonomous Surface Ship) was proposed in the MSC(Maritime Safety Committee) 100th session,
Many logical algorithms and methodologies in order to implement this concept on a software basis. Definitely, these ships should be
equipped with a computer on board the ship, however, there are unavoidable differences between building a physical autonomous ship
and developing and enhancing these operation algorithms including situation awareness, automatic routing, and collision avoidance, etc.
Therefore, the development of an autonomous ship could be divided into two parts: implementation of the physical vessel by a shipyard,
and implementation of the operation algorithm of the vessel by a professional research institute.
However, there is a periodic and methodical difference between these two developments. Although operational algorithms should be
enhanced via recursive experiments or repeated practice, there could not be a physical autonomous ship to install the algorithm. or there
could be a case that making several sea trials for enhancing this algorithm could be impossible due to huge operation costs. Therefore,
simulating navigation signals output of the vessel based on a certain route should be considered at least on the development stage.
In this paper, two signal interface implementations are mainly considered: the input and output to the general autonomous ship operation
algorithm. The former is a simulation of navigation signals based on international standard IEC 61162 and the letter to operator model
ships, especially for the control telegraph and rudder. The result of this interface will contribute to accelerating the many operation
algorithms for autonomous ships by supporting simple tests instead of full-scale sea trials.
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OS09

Digital Twin for Smart River Management

Time : Friday, 17, December, 09:00~10:20
Chair: Ho Hyun Lee(K-water, Korea)

OS09-1

A Design of System using Object Detection and Early Warning for Smart Flood Management
Soyeon Jeon, Minjae Seo, Jong Hwa Park,(STANS, Korea) Dong Hoon Lee(K-water, Korea)
In this paper, we propose techniques that can be used by applying CCTV to image analysis in managing dam basins with digital twin
technology. K-water has installed CCTV in the dam basin for management purposes and is using it to check the flow of rivers, floods,
flooding, and flooding after disasters in these days. In this paper, instead of using CCTV for simple management purposes, deep
learning technology is used to recognize flooding, measure the real-time water level to predict the risk level, and to propose a system
that can prepare for danger.

OS09-2

An Application of Hybrid AI Simulation in Water Resources Management
Sung Hoon Kim, Jiyoung Jung, Hyunjun Jang, Wansik Yu(K-water, Korea)
Owing to climate change, torrential rains and typhoons have become more frequent. Despite the development of many physical-based
simulation technologies, effective alternatives for responding to short-term floods are still inefficient. In this study, reliable short-term
prediction was attempted using data-based machine learning and simulation-data hybrid modeling technique with case studies. First,
the LSTM, Random Forest, and GBM schemes are employed to project flood level to test the reliability of the algorithms comparing
with the measured data. Second, based on the currently learnable physical model data with hypothetical relationship between flowrate
and water level, a hybrid AI-physical simulation was formulated and tested considering practical use in water resources management.
Those approaches showed results than can be ensured for short-term forecasting in flood management.

OS09-3

Time series forecasting of minimum night flowsprediction using LSTM networks(Study Case on
District of Y County)
Sang Soo Lee, Ho-Hyun Lee(K-water, Korea), Yun-Jung Lee(Kyungpook National University, Korea)
Recently, A modernization project of waterworks is being promoted to preemptively respond to drought and water loss by reducing
leakage and supplying stable tap water through the maintenance of an aging water supply network in Korea. We are making great efforts
to monitor and predict the minimum flow rate at night based on the flow data collected from IoT sensors to reduce water leakage by block
through the establishment of a block system. In this paper, we showed that the leakage prediction model can be applied by predicting
the hourly flow rate using the LSTM (Long Short-Term Memory) algorithm and predicting the minimum flow rate at night. Based on
this, if an increase in the amount of water leakage is expected through the prediction of the minimum flow rate at night, this study will
contribute to the reduction of the amount of water leakage by preemptively responding.
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OS09-4

Digital Twin Seomjin Watershed Pilot Platform
DongSoon Park, Taemin Kim, Hojun You, Seungyoung Oh(K-water, Korea)
Digital twin is being introduced for the purpose of intelligence and productivity improvement in various industrial fields in the era of
digital transformation. In this paper, we introduce a pilot project to build a digital twin water management platform for the entire 170 kmlong Seomjin river basin. The K-water Consortium is building a digital twin watershed platform for the Seomjingang dam and river as a
part of the national infrastructure intelligent informatization project. This project includes high-precision 3D spatial informatization of
the Seomjingang dam and whole river basin, real-time water management data connection, flood analysis simulation, AI dam operation
optimization, AI slope geometry generation, levee safety evaluation, AI intelligent CCTV image analysis, flooding potential prediction
nomograph and advanced drone monitoring system. Based on state-of-the-art technologies, data-based smart water management will
be implemented. The digital twin watershed platform by linking dams and rivers into one system will contribute as a multidisciplinary
model that integrates various technologies.

OS03 Continual Learning and Emergence of Intelligent Systems
Time : Thursday, 16, December, 16:50~18:30
Chair: Yuichiro Toda(Okayama University, Japan), Naoki Masuyama(Osaka Prefecture University, Japan),
Seiki Ubukata(Osaka Prefecture University, Japan), Wei Hong Chin(Tokyo Metropolitan University, Japan)

OS03-1

Improvement Methods for Regulation of the Korean National Defense Metaverse environment
Yong-nyuo Shin(Microsoft, Korea)
In order to increase the competitiveness of the defense sector; the need for introducing new technologies is crucial to increasing
effectiveness of training and mission performances. A strategic approach is required to allow the successful introduction of a Metaverse
environment around the world. Korea faces many obstacles instigating a Metaverse environment able to maximize the effectiveness
of big data analysis and training due to stringent regulations in the public defense sector. This paper suggests a way for Korea's public
sector regulation to advance the development of the defense sector and provides the mixed reality capability defense & intelligence
maturity model to enhance the metaverse environment in the national defense sector

OS03-2

Two Types of Collaborative Filtering Based on RoughMembership C-Means Clustering
Haerang Kim, Seiki Ubukata, Akira Notsu, Katsuhiro Honda(Osaka Prefecture University, Japan)
Collaborative filtering (CF) is a technique for recommending de-sirable items to each user based on the dataset of users’ preferences.
Rough membership C-means (RMCM) is a promising clustering approach for dealing with the uncertainty inherent in data based on
rough set theory. In this study, we propose two types of collaborative filtering based on RMCM clustering, namely, user-based RMCMCF and item-based RMCM-CF, and verify their rec-ommendation performances by applying them to a real-world dataset, namely,
MovieLens-100k dataset.
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OS03-3

Growing Neural Gas based Topological Map Building for Autonomous Mobile Robots
Miyase Hikari, Qi Li, Yuichiro Toda, Takayuki Matsuno, Mamoru Minami(Okayama University, Japan)
Autonomous mobile robots have been expected in many fields such as rescue robot, entertainment robot, and navigation robot. For
realizing the autonomous mobile robots in such fields, the path planning is one of the fundamental capabilities. This research proposes a
Growing Neural Gas based topological environmental map building method from a metric map with high resolution map for using the
self-localization. Next, the path planning method is proposed by utilizing the occupancy information of the topological map. Finally, we
conduct on several experiments for evaluating our proposed method.

OS03-4

Modified Region of Interest Growing Neural Gas for Point Cloud data processing
Yuichiro Toda, Matsuno Takayuki, Minami Mamoru(Okayama University, Japan)
This paper proposes a real-time topological structure learning method based on concentrated/distributed sensing for a 2D/3D point
cloud. First of all, we explain a Region of Interest Growing Neural Gas (ROI-GNG) proposed in our previous work for realizing
concentrated/distributed sensing in real-time. However, ROI-GNG has a problem about the stability of the node addition/deletion
capability. In this paper, therefore, we propose a modified ROI-GNG based on GNG with targeting for improving the stability. Finally,
we show an experimental result of the proposed method and discuss the effectiveness of the proposed method.

OS07 Technical Application of Automation in Maritime Domain
Time : Thursday, 16, December, 16:50~18:30
Chair: Joo-Sung Kim(Mokpo National Maritime University, Korea)

OS07-1

Development of the Navigation Proficiency Evaluation Model for Remote Control Officers of
Maritime Surface Autonomous Ships
Taewoong Hwang, IkHyun Youn(Mokpo National Maritime University, Korea)
The Remote-Control Operator (RCO) of a Maritime Surface Autonomous Ships (MASS) plays a crucial role in operating MASS over
the Seas. Despite the importance of RCO training and evaluation, there is a lack of relevant studies in the maritime industry. Therefore,
this study proposes a model that objectively evaluates the ship operator’s navigation proficiency in a simulation environment. For this
purpose, a pilot test was conducted, and the feasibility of the study was confirmed as a result of using the collected data to the clustering
algorithm.
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OS07-2

Conceptualization of Predictive Maintenance Model for Marine Vessels
Widiastuti Tyasayumranani, Ik-Hyun Youn(Mokpo National Maritime University, Korea)
Maritime transportation performance can change significantly depending on the adequate maintenance level. The application of
predictive maintenance (PM) increases the sustainability of the maritime assets under continual and variant working conditions
by predicting asset breakdown or failure using data-driven techniques. This study introduces maritime predictive maintenance
(MPM), which focuses on PM adaptability, considering the unique operational maritime transportation environment on behalf of the
advancement of future maritime transportation.

OS07-3

The Text Analytics for the Cause Analysis of Composed Maritime Accidents
Taemin Hwang, Ik-Hyun Youn(Mokpo National Maritime University, Korea)
Despite developing an operating system that automates the ship’s functions and ensures safety, accidents continue to occur in the
maritime industry. The accidents happen suddenly and unexpectedly due to hidden causes, such as improper training, inexperience,
fatigue, and overexertion. The efforts to prevent the authorities of the accident suggest the counter methods and the other similar
accident, but with additional damages happens in a vicious circle. The unknown and hidden trend that might affect the result of accidents
needs to be discovered to cease the tragedy. This study aims to apply text analytics to the maritime accident verdicts to reveal the causes
of composed maritime accidents.

OS07-4

Development of Priority Index for Intelligent Vessel Monitoring System in Vessel Traffic Service
Areas
Lee-na Lee, Ho Namgung, Joo-sung Kim, Jin-Suk Lee(Mokpo National Maritime University, Korea)
The harbor limits and adjacent waters for vessel navigation have a high density of ships and a high risk of potential marine accidents.
Efforts are required to reduce the density in a specific area through the separation of marine traffic. Additionally, it is necessary to
conduct the task of forecasting the traffic situation according to the relationships among the vessels. However, the forecasting tasks are
subjectively implemented by Vessel Traffic Services operators. In this paper, we attempted to develop a priority index on vessel traffic
risk, which is a function of decision-making support system to vessel monitoring and forecasting task. The datasets were extracted for
the simulation regarding the closest point of approach and time to closest point using location-based data clustering. The simulation
was performed on the Mokpo Vessel Traffic Services area in Korea, and it was found that the priority of all ships could be extracted
and presented to the operator for the area that the operator does not recognize. In addition, higher reliability and performance were
confirmed than the existing traffic management method using closest point of approach and time to closest point information.

OS07-5

Collision Risk Assessment Modeling between Vessels Passing through Port Anchorage
Jin Suk Lee, Joo Sung Kim(Mokpo National Maritime University, Korea)
The purpose of this study is to develop a method for predicting the collision risk among vessels anchored and in navigation within the
designated anchorage. In this end, Domain-Watch which is the minimum safe domain radius between anchored vessels, and Safety
Domain which is the minimum safe distance between anchored vessels and navigating vessel are applied to the CoRI model and
verified. As a result, we validate the developed model by identifying situations with high collision risk in terms of VTSO (Vessel Traffic
Service Operator) through modeling.
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OS23

Application of Intelligent Mobile Robots

Time : Thursday, 16, December, 16:50~18:30
Chair: Yong-Tae Kim(Hankyong National University, Korea)

OS23-1

A Study on Localization Method of Caterpillar Mobile Robot
Chang-Joon Lee(Hankyong National University, Korea), Jong-Un Won(Korea Railroad Research Institute, Korea), Jae-Hoon
Cho, Yong-Tae Kim(Hankyong National University, Korea)
In this paper, we propose a localization method for caterpillar mobile robot. Voltage control is applied for the driving of the caterpillar
mobile robot, and the encoder data is used to estimate the actual speed of the robot. To analyze the characteristics of the motor, the
actual RPM(Revolutions Per Minute) according to the input voltage is measured. This measured data is used to calculate the target of
the actual controller. The direction of the robot is derived from the IMU(Inertial Measurement Units) data, and this direction is used
to calculate the position of the robot. To evaluate the performance of the proposed system, the grid coordinates of Rviz, a visualization
tool of ROS(Robot Operating System), and the measured robot position are used. As a result of the experiment, it is confirmed that the
proposed system show satisfactory performance.

OS23-2

A Study on the State Estimation System of Outdoor Mobile Robot based on RTK GPS
Hyo-Seok Bang,Jae-Hoon Cho,Yong-Tae Kim(Hankyong National University, Korea)
In this paper, we propose a state estimation system of the outdoor mobile robot using a Global Positioning System(GPS) and an inertial
measurement unit(IMU) sensor. The proposed method estimates the position of the robot using IMU sensor data and GPS signals in
the external environment. The EKF(Extended Kalman filter) algorithm is applied to improve the reliability of IMU sensor data and
implemented in the ROS environment. The GPS system is equipped with real-time kinematic(RTK) technology, one of the Differential
Global Navigation Satellite Systems(DGNSS), to increase the accuracy of the navigation system. In order to evaluate the performance of
the proposed system, autonomous navigation experiments are performed in an external environment, and the satisfactory performance
is shown.

OS23-3

A Study on Deep Learning-Based Driving Area Recognition Technology for Mobile Robots
Min-Hong Park, Jae-Hoon Cho,Yong-Tae Kim(Hankyong National University, Korea)
In the paper, we propose a driving area recognition method based on deep learning using continuous road driving image data. The
proposed technique uses the camera of the mobile robot to identify the driving area and the non-driving area in the input image. This
technique uses a fusion structure of CNN and RNN to determine the driving area, and the data used for learning is the correct data
divided into polygons for each object. In order to verify the performance of the proposed method, the experiment using real-time images
was conducted and it was confirmed that satisfactory performance was shown.
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OS23-4

Forecasting PM2.5 Based on LSTM Network Using Surrounding Region Data Including Wind
Direction
Jeong Eun Park,Myeong-Gyu Jung,Yong-Tae Kim(Hankyong National University, Korea)
Air pollution problems is serious impacts on human health, economy and industry. In order to reduce and manage to air quality, accurate
forecasting of Particulate Matter(PM) 2.5 is important. We propose a prediction method of PM2.5 based on LSTM(Long Short-Term
momory) using surrounding area data and reveal the correlation between PM2.5 and wind direction. The prediction results are compared
using MSE. The performance of the proposed model is verified based on hourly real air pollution dataset including PM2.5, PM10, O3,
NO2, CO, SO2 and climate variable dataset including temperature, wind direction, wind speed, rainfall, humidity in South Korea.

OS23-5

Design of Cleaning System of Autonomous Mobile Robot for Smart Farm
Jae Hoon Cho,Myeong-Gyu Jung, In-Hoon Jang,Yong-Tae Kim(Hankyong National University, Korea)
In the paper, we propose a cleaning system for autonomous mobile robot (AMR) applicable to smart farm environment. The proposed
cleaning system has a function to clean the fallen leaves and fallen fruits under the heating rail in the smart farm. The proposed cleaning
system is divided into a suction unit composed of a brush and a suction unit, a dust collection unit composed of a cyclone dust collector
and a suction motor, and a power supply unit for supplying power to the suction motor. The adsorption unit was configured to allow
height adjustment control to overcome the height difference between the flat surface and the heating rail. Cyclone dust collector prevents
backflow of fallen leaves and dust by creating a cyclone air flow in the internal structure. The power supply adopts an AC motor to
increase the suction power and is designed to supply AC power using a battery and an inverter. The proposed system was designed to be
used as an integrated or combined module with AMR, and the validity of its operation was verified through 3D model design.

OS11

Intelligent Systems and Fuzzy Modeling

Time : Thursday, 16, December, 16:50~18:30
Chair: Jin-Tsong Jeng(National Formosa University, Taiwan),
Shun-Feng Su(National Taiwan University of Science and Technology, Taiwan)

OS11-1

Adaptive Fuzzy Control for Stochastic Nonlinear Systems with Quantized Input and the Output
Constraint
Jing Wu, Xiao Qin Yang, Yu Gao(Liaocheng University, China), Shun-Feng Su(National Taiwan University of Science and
Technology, Taiwan)
This study proposes an adaptive fuzzy tracking control scheme for a class of stochastic strict-feedback nonlinear systems with quantized
input and the output constraint. Uncertain nonlinearities are approximated by fuzzy logic systems. With the aid of the decomposition of
hysteresis quantizer and a nonlinear mapping, the obstacle caused by quantized input and the output constraint is resolved. Furthermore,
the boundedness of all signals in the closed-loop system is validated and the output tracking error converges to an arbitrarily small
domain of origin. Meanwhile, it can be ensured that the output constraint isn’t violated. Finally, a simulation example is provided to
verify the effectiveness of the control scheme.
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OS11-2

Rough IPFCM Clustering Algorithm and Its Application on Smart Phone with Euclidean Distance
Sheng-Chieh Chang(National Formosa University, Taiwan), Chen-Chia Chuang(National Ilan University, Taiwan), Jin-Tsong
Jeng(National Formosa University, Taiwan)
Symbolic clustering algorithms have been widely used pattern recognition, data mining, artificial intelligence etc. Symbolic clustering
algorithm is unsupervised classification that is divided into groups according to symbolic data sets. In general, to analysis interval data
needs Type II fuzzy logical. Therefore, the interval fuzzy C-means clustering method was proposed to deal with symbolic interval
data. However, it still has noisy problems on these symbolic interval data. Hence, the rough based interval possibilistic fuzzy C-means
(RIPFCM) clustering algorithm with Euclidean distance was proposed, it can to overcome the interval fuzzy C-means clustering
algorithm for the symbolic interval data clustering in noisy environments. We combine the rough set with RIPFCM algorithm under
Euclidean distance for application on smart phone.

OS11-3

Distributed Intelligent Multiagents Home PurificationSystem Using Reinforcement Learning
Technique
Pohsiang Tsai, Boxiong Huang(National Formosa University, Taiwan)
The Sick Building Syndrome is a critical issue that residents of built must be aware of because this issue causes people sick. In order
to remedy this problem; increasing the living quality while reducing the electricity bill, our study was to propose an intelligent home
purification system. Reinforcement learning was used for enhancing the centralized agent’s decision-making ability. The experimental
results showed us that our proposed system did improve the air quality; at the same, reducing energy consumption. This system may
provide a tradeoff between user comfort and energy consumption.

OS11-4

An Adaptive Energy-Saving Control Scheme for Wireless Sensor Networks
Jau-Yang Chang, Jun-Yi Wu(National Formosa University, Taiwan)
To extend the lifetime of the sensing devices and to provide reasonable energy consumption in wireless sensor networks (WSNs)
systems, it is important and necessary to develop an efficient sleep mode energy-saving control scheme for the sensing devices. In this
paper, we analyze and discuss the relationship among sleep procedure, energy consumption of sensing device, lifetime, and packet
delay. We employ an adaptive power saving class’s selection algorithm to design an efficient sleep mode energy-saving control scheme
in WSN systems. Under the reasonable packets delay, the goal of efficient power saving and extending the lifetime of WSN systems
can be implemented.

OS11-5

A Novel Approach for Vehicle Counting System in Tunnel
Chen-Chia Chuang(National Ilan University, Taiwan), Jin-Tsong Jeng, Yu-Feng Kao, Xiao-Xiao Teng(National Formosa
University, Taiwan)
Due to the problem of the attenuation of the number of frames returned by the CCTV image under the high-speed movement of the
object. Objects in the video will produce dynamic visual blur, so the YOLO deep learning model will have calculation errors when it
detects key frames with more severe visual blur. When the object passes through the line segment we set, the object will be missed.
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This research provides a way to use the intersection of rectangles to increase the contact area of objects. This research is to achieve
traffic flow statistics and flow control through image object tracking. In this study, the proposed approach consists of three steps. First,
the YOLO deep learning model is applied to get a target detection. Then, the center point of the target position IoU (Intersection over
Union) through YOLO are obtained. Finally, the number of vehicles are calculated by the intersection of the center point of the IoU and
the block. The experimental results show that the proposed approach is effective.

OS14

Perception in Self-Driving Vehicles

Time : Thursday, 16, December, 16:50~18:30
Chair: Gon-Woo Kim(Chungbuk National University, Korea)

OS14-1

Network Learning Method using Feature Switching in Adverse Weather Conditions
Taek-Lim Kim, Tae-Hyoung Park(Chungbuk National University, Korea)
In the study of sensor fusion, many studies have been conducted and performance has been improved using cameras and LiDAR in
the field of autonomous vehicles. However, most studies are based on clear weather during the day, and relatively few studies have
conducted sensor fusion considering adverse weather and nighttime. We propose a method to improve performance through sensor
fusion by network learning by switching camera and LiDAR data in consideration of day and night and bad weather conditions. In this
study, the method of switching the learning feature and the method of not switching were compared. In addition, we analyzed which
sensor operates more effectively through comparative experiments based on weather and day/night standards.

OS14-2

Dynamic mask generation for robust SLAM
Sanghyeop Cha, Youngbae Hwang(Chungbuk National University, Korea)
Over the past years, Simultaneous Localization and Mapping (SLAM) have been considered to important capability to implement
intelligent mobile robot. Visual SLAM which based on camera sensor is well performing in static environments. However, these
systems are suffered and even broken down in some dynamic environment scenes, including moving objects such as people, animals
and cars. In this paper, we present a dynamic mask SLAM, using instance segmentation to address this problem in dynamic scenes that
moving person is appeared, and evaluated tracking performances of our system.

OS14-3

Vehicle Detection Network Based on LiDAR Channel Feature Using Gaussian Uncertainty
Hyeong-Taek Oh, Tae-Hyoung Park(Chungbuk National University, Korea)
In this paper, we propose a 1-stage object detection network, which is based on LiDAR Channel Feature. We use RV(range view)
images for efficiency. However, in RV images, the relationship between adjacent LiDAR channels decreases with increasing distance.
For this reason, we only use 1×3 convolution in the feature extraction module to extract features inside the LiDAR channel. For better
performance, our network predicts not only class probability but also box uncertainty. Finally, we validate our network on the KITTI
BEV object detection benchmark[1]. Experimental results show that 1×3 convolution results are better on hard data with sparse lidar
data at IoU 0.5.
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OS14-4

Multi Camera-based Visual Odometry based on Robust Feature Selection
Zeeshan Javed, Gon-woo Kim(Chungbuk National University, Korea)
The recent development in computer vision, vision-based odometry plays an increasingly important role in the field of autonomous
systems. However, the traditional visual odometry for single camera or simultaneous localization and mapping only performs better
in simple environments with obvious structural features. In a complex environment, visual odometry may fail due to the sparsity of
stable features, sensor failure, and extreme weather conditions. Adding more camera information could easily solve such issues, but at
the same time, it increases the computational complexities by adding more information from the environment. Therefore, we propose
a visual odometry algorithm based on robust feature selection from an omnidirectional view. The spherical camera model is developed
based on the multi-camera rig. The feature detection and tracking are performed on the individual camera images and then based on the
probability of features each camera is selected for pose estimation. The evaluation is performed based on GNSS provided ground truth,
the proposed method showed significant improvement in challenging conditions.

OS14-5

AVM Image Fail Safe Discrimination for Autonomous Parking Using Classification network with
GAN
Youn-Ho Choi, Seok-Cheol Kee(Chungbuk National University, Korea)
This paper aims to detect abnormal input of AVM cameras and Classification of Fail-Safe that may occur in autonomous parking
situations. Recently, with the development of a camera-based autonomous driving recognition system, the need for an ADAS system
that recognizes the vehicle itself and judges the situation is emerging. We classify camera abnormal input situations into 4 types and
propose a function to detect them using Deep Learning Network. Representative camera abnormal input can be divided into 4 types:
Rain, Night, Strong Sunlight, and Soil. Since it is challenging to acquire Night and Strong Sunlight images directly and few existing
datasets, augmentation using GAN (Generative Adversarial Network) was performed. As a result of the experiment, it showed a speed
of 45 FPS and 99.06% Accuracy.

OS22

Biometric Applications

Time : Thursday, 16, December, 16:50~18:30
Chair: Myung Geun Chun(Chungbuk National University, Korea)

OS22-1

Effective Fake Fingerprint Detection Algorithm Using A Triple-Wavelengths Computation Method
Based On Heart Rate Variability (HRV)
Young-Hyun Baek, Jun-Myung Lee, Sun-Dong Kim(Unioncommunity Co., Ltd, Korea)
We propose a new algorithm that detect fake fingerprints by acquiring the properties of three inherent wavelengths from the heart rate
variability using the red, green and infrared leds, and performing composite computation. To accomplish this goal, we begin with a heart
rate variability factors and a waveform acquisition device design method to construct these components with data signal processing.
The next step measures the peak change in heart rate. The peak of the blood flow changes according to the heart rate variability. It is
analyzed using red, green, and infrared led wavelengths. Finally, compare the properties difference with the learned fake fingerprint
material wavelengths. When the learning error rate threshold value is exceeded, the computation is completed. Simulations show that
the proposal algorithm has an effective performance on the results of the fake fingerprint detection rate.
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OS22-2

Hierarchical Topological Clustering with Automatic Parameter Estimation
Yuna Yamada, Narito Amako, Naoki Masuyama, Yusuke Nojima(Osaka Prefecture University, Japan), Hisao
Ishibuchi(Southern University of Science and Technology, China)
In recent years, hierarchical clustering has been actively studied because it can extract information from data at various granularities.
In our previous study, a hierarchical topological clustering algorithm based on adaptive resonance theory has been proposed, which
achieves fast and stable clustering while suppressing excessive node generation. However, it is necessary to specify some parameters
for each layer, which greatly impacts the clustering performance. Furthermore, it is very difficult to specify those parameters in
advance because their appropriate values depend on the dataset. This study introduces an automatic parameter estimation method
to our hierarchical topological clustering algorithm. Experimental results show that the proposed algorithm has superior clustering
performance to conventional algorithms.

OS22-3

Entity authentication service for pet animals using telebiometrics
Jason Kim(KISA Gangwon Information Security Service Center, Korea),Taeheon Kim(PIRECO Co., Ltd, Korea),
Yeoreum Kim(Gangwon Technopark, Korea)
Pet care industry has grown up dramatically in recent 5 years and it is more accelerated due to a pandemic situation. Based on
this market trend, a need of improvement in fundamental regulations of pet care industry is frequently issued. To contribute to the
fundamental regulations, we propose a guideline for introducing entity authentication service using telebiometrics in pet registration
which is the most essential regulation in pet care industry. The guideline is focusing on the telebiometrics which uses nose pattern of
pet animals and is applicable in various areas not only registration, but also insurance, and e-healthcare for pet animals. The guideline
specifies functional requirements on biometric capture devices, functional requirements on data acquisition of biometrics and general
requirements on testing DB for pet entity authentication. And a use case of database construction scenario for pet entity authentication
is also specified.

OS22-4

An Authentication System using Biometrics in Blockchain-based Mobile Edge Computing
Environments
Seungjin Han(Kyung-In Women’s University, Korea)
Research to apply Biometrc information to the MEC environment and blockchain is just beginning, and many methods have not yet been
proposed. However, research on MEC for devices with low computing power, such as IoT, will continue, and the problem of protecting
a lot of information collected from the sensor will also continue to emerge. In the future, when the wireless environment becomes
commonplace, safe protection measures for users' sensitive information must be presented. This paper proposes a method of storing
sensitive information such as biometric information in a blockchain where an unspecified number participates rather than storing it in
a specific server, and a method of authenticating a user using ECC and biometric information in a wireless environment such as IoT.
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OS22-5

Secure Biometric Application Models in Financial Sector by Information Splitting
Young-jin Kim, Hye-young Yoon, Jae-yeon Shin(Korea Financial Telecommunications & Clearing Institute, Korea),
Myung-geun Chun(Chungbuk National University, Korea)
Biometric authentication has been adopted for secure transaction in various financial services. The biometric information is a personal
information to be protected and thus security considerations are required for each biometric application model. This paper specially
focus on information splitting where the split biometric information at each party so as to prevent any party from having complete
information. Such a way, even though a piece of information at any one of the parties is disclosed in an accident, the disclosure and
recovery of the complete information becomes almost impossible. Based on this technology, this paper provides secure biometric
application models for financial services.

OS12 Maritime PNT(Positioning, Navigation, and Timing) and GIS
Time : Friday, 17, December, 09:00~10:20
Chair: Sang Hyun Park(KRISO, Korea)

OS12-1

Test Study of S-100 Based Hydrographic Products
HyunSoo CHOI, SeWoong OH, DongWoo KANG, YunJee KIM(KRISO, Korea)
The IHO has developed S-101 ENCs and S-10X hydrographic information product specifications with S-100 standard development
instead of S-57 standard revision. In this study, the IHO S-100 timeline and masterplan was introduced and pilot data produced with
released standards were introduced. In addition, 9 symbols produced at the request of IHO were created on a ENCs near Busan Port and
verified with an S-100 Viewer.

OS12-2

Current Status and Performance Analysis of eLoran Pilot Service
Kiyoel Seo, Pyo-Woong Son, Youngki Kim, Sang-Hyun Park, Tae Hyun Fang(KRISO, Korea)
South Korea has been trial operating the enhanced Loran (eLoran) testbed system in the Incheon West Sea area since 2021. eLoran, is
a representative ground-wave based navigational system used to prepare for any vulnerability of the global navigation satellite system
(GNSS) signals, that can provide positioning, navigation, timing, and data (PNT&D) service capabilities. The testbed system consists
of an eLoran test transmitting station, two Loran stations synchronized to coordinated universal time (UTC), two differential Loran
(dLoran) stations installed at the Pyeongtaek port and Incheon port, and an integrated operation and control system (IOCS). In this
paper, we presented the current status of the eLoran pilot service, and results of the performance analysis conducted on the testbed
environment. We obtained a position accuracy of 15.72 m (95%), within a 30 km radius from the dLoran station at Incheon Port, using
additional second factor (ASF) corrections in the user aspect. Based on these results, eLoran shall be applied to the GNSS backup PNT
system for maritime services.
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OS12-3

Development of geospatial maritime service by a SMART AtoN System
Sewoong Oh, Yunjee Kim, Hyunsoo Choi, Dongwoo Kang(KRISO, Korea)
In order to utilize core technologies of the 4th industrial revolution such as big data and AI (artificial intelligence), and to respond to
changes in the future maritime environment such as autonomous ships (MASS), e-Navigation, and smart ports, Republic of Korea
decided to promote a SMART AtoN R&D project to develop a digital AtoN system incorporating information and communication
technology (ICT) and a AtoN information management center that can manage AtoN information and provide maritime services. This
paper introduces major contents of the development project of geospatial maritime service by a SMART Aton System.

OS12-4

The Necessity of Analyzing the Feasibility of Using the Regional Navigation Satellite Systems for
Marine Navigation
Sang Hyun PARK(KRISO, Korea),Jong Cheol LEE(National Maritime PNT Office, Korea)
The International Maritime Organization has approved the use of a total of five satellite navigation systems, such as GPS, GLONASS,
Galileo, BeiDou, and NavIC. In Korea, not only four satellite based radionavigation systems except NavIC can be used, but also Japan’s
regional navigation satellite system, which have not yet been approved, can be received. Japan has asked the International Maritime
Organization to recognize QZSS as WWRNS in order to formalize the use of QZSS in the ocean. For this reason, this paper deals with
the necessity of analyzing the feasibility of using the regional navigation satellite systems for marine navigation.

OS13

AI, SW quality and test automation design

Time : Friday, 17, December, 09:00~10:20
Chair: Jung-Sook Kim(Kimpo University, Korea)

OS13-1

AI(Artificial Intelligence) Study on SW test method and quality assurance method
Oh Kyoung Hwan(WISESTONET CO., Ltd, Korea)
Today's ICT technology is continuously developing complex and diverse new technologies due to the rapid technological development
of artificial intelligence, big data, and cloud since the 4th industrial revolution. In particular, artificial intelligence technology due to ICT
technology convergence is rapidly developing in complex and diverse industrial fields and being applied to various fields. Therefore, it is
necessary to continuously conduct prior research and development on the test method optimized for various industrial environments and
the relevant technology to secure quality. Therefore, in this paper, artificial intelligence test methods for software and quality assurance
methods were studied.
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OS13-2

Design of Test Automation in a Web-based Environment
Young Hyo Park, In Suk Kim(WISESTONET CO., Ltd, Korea)
As the business range of e-business expands, the importance of Internet web testing is growing, and accordingly, the amount of testing
in various test techniques is also increasing. If a large numbers of testing is performed entirely manually, not only will the efficiency of
work be reduced, but also cost issues such as time required will occur. Therefore, the need for test automation is emerging, so this paper
intends to design test automation in a web-based environment by analyzing automation tools and test scenarios.

OS13-3

Design and Implementation of Automated Test Scenarios for Regression Testing of E-Commerce
Services
Jong Kwan Lee, In Suk Kim(WISESTONET CO., Ltd, Korea)
As the demand for online shopping through the Internet has recently rapidly increased, the importance of testing on functions of
e-commerce services for customer satisfaction is also increasing. After testing in the e-commerce service development phase, it is
deployed in the actual operating environment used by customers, but defects are occurring constantly in the operating environment.
Accordingly, continuous monitoring of e-commerce services is required, and for this, a regression test should be performed. The
regression test is the most required test to ensure the stability of e-commerce services, and continuous and iterative automated tests are
suitable for the regression test. Therefore, in this paper, a test scenario design for automated test is proposed, and a suitable test case for
automated test is generated and applied to an online shopping mall.

OS13-4

Implementation of Non-functional Test Automation Tools for Android Mobile Applications
Chan Kyu Kim, In Suk Kim(WISESTONET CO., Ltd, Korea)
In this study, an automation tool (hereinafter referred to as a test automation tool) that enables non-functional testing for Android
OS-based mobile applications. The graphical user interface (GUI) has been designed using the Android Debug Bridge (ADB) and
dumpsys service framework provided by Google and the Java Standard Widget Toolkit Graphic Library (SWT). It has been designed
functionally to enable non-functional test, such as resource usage measurement for CPU usage, memory usage, mobile network data
consumption, battery usage, and battery heat generation, etc., is executed automatically, and the measured result is possible to be output
as a spreadsheet/chart format using the Java Apache POI library. In particular, it has advantages of being able to continuously measure
the resource usage iteratively for a set period of time, so it is convenient to not have to watch directly, and at the same time, it is possible
to derive objective results. Therefore, using the designed and implemented test automation tool, resource usage is measured for an actual
specific App, and the effectiveness of the test automation tool is studied by analyzing the process and results.
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OS15

Intelligent Robotic Systems

Time : Friday, 17, December, 09:00~10:20
Chair: Sungshin Kim(Pusan National University, Korea)

OS15-1

A Study on Power Saving for Relay AP in Extreme LongRange IoT Network Based on IEEE
802.11ah WLANs
Youngboo Kim, Seungmin Oh(Kongju National University, Korea) Junho Jeong(Dongguk University, Korea),Gayoung
Kim(Kangnam University, Korea)
The IEEE 802.11ah is the WLAN (Wireless Local Area Network) standard to support numerous IoT devices located on a long-distance
using a sub 1GHz frequency band. Furthermore, the transmission coverage could be extended longer by a RAP (Relay Access Point)
device introduced in IEEE 802.11ah. However, the standard limits the number of the hop by two because of the complexity. To overcome
this limitation, we consider an extreme long-range network based on IEEE 802.11ah WLANs consisting of a massive number of
RAPs. And in this extreme long-range network, a balanced relay protocol that considers both battery life and reliability is required.
In this paper, as an early stage of this research, we evaluated the performance of the extreme long-range network and simulated some
conventional relay-suppression schemes. As a result, We confirmed that the relay protocol is required to design based on ML (Machine
Learning) to reflect the impact of various variables regarding the network environment.

OS15-2

On the Crowdsourcing Annotation Quality of AIHub Traffic Light Dataset and Its Impact on the
Accuracy of a Deep Traffic-Light Phase Recognition Network
Sungbean Jo, Wonjun Shin, Han-You Jeong(Pusan National University, Korea)
In this paper, we assess the quality of crowdsourcing annotation of AIHub traffic light dataset (AH-TLD), and classify the noisy annotation
into several categories. The ratio of noisy crowdsourcing annotation in AH-TLD is surprisingly high from our sampling analysis: 39.53
percent of all annotations. By controlling the ratio of noisy annotation in training and validation data, we also quantitatively evaluate the
impact of noisy annotation on the detection accuracy of a deep visual traffic-light recognition network.

OS15-3

Gripper Design for Depalletizing Delivery Boxes of Various Sizes
Yeri Sim, Sangrok Jin(Pusan National University, Korea)
This paper shows the gripper’s design that picks delivery boxes of various sizes for depalletizing. The lift force for picking is by vacuum
suction. For handling Korea post office boxes of six sizes, the gripper uses four independently operated vacuum generators and 26
vacuum cups. In addition, the gripper includes four position-adjustable grip-parts which adjust the gripper’s operating area and two
fixed grip-parts increasing total lift force. Rotations of the position-adjustable grip-parts with suction cups make the gripper adaptable to
the box’s size by widening the gripper’s operating area. These are operated by one timing-belt, one drive pulley, and four driven pulleys.
At the top of the gripper, there is the bracket that is attached the gripper to the robot arm. Currently, the detailed design and analysis of
design variables have been completed.
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OS15-4

PM2.5 Concentration Forecasting Using Hybrid Model
Baekcheon Kim,Eun Kyeong Kim,Seunghwan Jung,Minseok Kim,Jin Yong Kim,Daekeon Ha,
Sungshin Kim(Pusan National University, Korea)
PM2:5 exposure can lead to respiratory and cardiovascular disease, so it is necessary to forecast PM2:5 concentrations to prevent
them. In this paper, we propose a method for forecasting future PM2:5 by extracting features of meteorological variables using Stacked
AutoEncoder (SAE) and applying Long Short-Term Memory (LSTM) to the extracted features and PM2:5 data. When PM2:5 was
forecasted using the proposed method, it was confirmed that the forecasting performance was better than those of the models without
considering the features.

OS09

Digital Twin for Smart River Management

Time : Friday, 17, December, 09:00~10:20
Chair: Ho Hyun Lee(K-water, Korea)

OS09-1

A Design of System using Object Detection and Early Warning for Smart Flood Management
Soyeon Jeon, Minjae Seo, Jong Hwa Park,(STANS, Korea) Dong Hoon Lee(K-water, Korea)
In this paper, we propose techniques that can be used by applying CCTV to image analysis in managing dam basins with digital twin
technology. K-water has installed CCTV in the dam basin for management purposes and is using it to check the flow of rivers, floods,
flooding, and flooding after disasters in these days. In this paper, instead of using CCTV for simple management purposes, deep
learning technology is used to recognize flooding, measure the real-time water level to predict the risk level, and to propose a system
that can prepare for danger.

OS09-2

An Application of Hybrid AI Simulation in Water Resources Management
Sung Hoon Kim, Jiyoung Jung, Hyunjun Jang, Wansik Yu(K-water, Korea)
Owing to climate change, torrential rains and typhoons have become more frequent. Despite the development of many physical-based
simulation technologies, effective alternatives for responding to short-term floods are still inefficient. In this study, reliable short-term
prediction was attempted using data-based machine learning and simulation-data hybrid modeling technique with case studies. First,
the LSTM, Random Forest, and GBM schemes are employed to project flood level to test the reliability of the algorithms comparing
with the measured data. Second, based on the currently learnable physical model data with hypothetical relationship between flowrate
and water level, a hybrid AI-physical simulation was formulated and tested considering practical use in water resources management.
Those approaches showed results than can be ensured for short-term forecasting in flood management.
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OS09-3

Time series forecasting of minimum night flowsprediction using LSTM networks(Study Case on
District of Y County)
Sang Soo Lee, Ho-Hyun Lee(K-water, Korea), Yun-Jung Lee(Kyungpook National University, Korea)
Recently, A modernization project of waterworks is being promoted to preemptively respond to drought and water loss by reducing
leakage and supplying stable tap water through the maintenance of an aging water supply network in Korea. We are making great efforts
to monitor and predict the minimum flow rate at night based on the flow data collected from IoT sensors to reduce water leakage by block
through the establishment of a block system. In this paper, we showed that the leakage prediction model can be applied by predicting
the hourly flow rate using the LSTM (Long Short-Term Memory) algorithm and predicting the minimum flow rate at night. Based on
this, if an increase in the amount of water leakage is expected through the prediction of the minimum flow rate at night, this study will
contribute to the reduction of the amount of water leakage by preemptively responding.

OS09-4

Digital Twin Seomjin Watershed Pilot Platform
DongSoon Park, Taemin Kim, Hojun You, Seungyoung Oh(K-water, Korea)
Digital twin is being introduced for the purpose of intelligence and productivity improvement in various industrial fields in the era of
digital transformation. In this paper, we introduce a pilot project to build a digital twin water management platform for the entire 170 kmlong Seomjin river basin. The K-water Consortium is building a digital twin watershed platform for the Seomjingang dam and river as a
part of the national infrastructure intelligent informatization project. This project includes high-precision 3D spatial informatization of
the Seomjingang dam and whole river basin, real-time water management data connection, flood analysis simulation, AI dam operation
optimization, AI slope geometry generation, levee safety evaluation, AI intelligent CCTV image analysis, flooding potential prediction
nomograph and advanced drone monitoring system. Based on state-of-the-art technologies, data-based smart water management will
be implemented. The digital twin watershed platform by linking dams and rivers into one system will contribute as a multidisciplinary
model that integrates various technologies.

OS19 Biomedical Signal Analysis using Machine Learning and Deep Learning Approaches
Time : Friday, 17, December, 09:00~10:20
Chair: Do-Won Kim(Chonnam National University, Korea)

OS19-1

Feasibility Study for Local Pulse Transit Time as an Alternative of Pulse Arrival Time
Junyung Park,Hangsik Shin(Chonnam National University, Korea)
Non-invasive blood pressure estimation for minimizing body restraint using pulse arrival time (PAT) has actively studied. However, it
is cumbersome to acquire two or more different biosignals to obtain PAT. Therefore, a method of blood pressure estimation based on the
local pulse transit time (PTT) from photoplethysmogram (PPG) of different blood vessels located at different skin depths at a body site
was introduced. The purpose of this study is to calculate the local PTT from the multi-wavelength PPG, and then to verify the correlation
through correlation analysis with PAT and arterial blood pressure (ABP). PPGs with five wavelengths of 470 nm, 570 nm, 590 nm, 780
nm, and 940 nm were obtained from the participant, and electrocardiogram, PPG, and invasive arterial blood pressure (ABP) were
simultaneously obtained from the patient monitoring device for correlation analysis of local PTT. The local PTT was calculated from
the time difference of pulse onset for the measured multi-wavelength PPG, and then the correlation coefficient between the calculated
local PTT, conventional PAT, and ABP was obtained. As a result, the local PTT obtained from PPG with a wavelength of 940 nm had
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the correlation coefficient of |R| = 0.38 with PAT, showing a weak correlation. In addition, with systolic ABP and diastolic ABP, it had
the correlation coefficient of |R| = 0.22 and |R| = 0.26 respectively. Consequently, the local PTT had a significant relationship with PAT
and ABP, and 940 nm infrared wavelength is the most useful for the local PTT calculation.

OS19-2

Optimizing Features of Multi-Modal Biosignal to Diagnose Anxiety Disorder
Jeong-Hee Kim, Sang Su Kim, Do-Won Kim(Chonnam National University, Korea)
Anxiety disorder(ANX) is one of the mental disorders caused by abnormal anxiety or fear[1]. Types of anxiety disorders include
separation anxiety disorder, phobia, panic disorder, obsessive compulsive disorder, post-traumatic stress disorder, and can be caused by
various situations. Patients suffering from anxiety disorder experience various physical symptoms such as insomnia and increased heart
rate and having difficulties to maintain daily life. Anxiety disorder is diagnosed by a trained psychiatrist according to well-established
diagnostic criterions (such as DSM-V or ICD-10) which mostly focuses on the existence and severity of anxious symptoms. However,
it is usually difficult to find such symptoms by a short interview by a psychiatrist even the symptom severity is important for precise
diagnosis of the disease. There are some self-report questionnaires such as Beck’s anxiety inventory (BAI) or Anxiety Symptoms
Questionnaire (ASQ), but there is still no quantitative way to measure the severity of the symptoms.
For the past decade, researchers have made various attempts to establish a quantitative model to estimate the severity of anxiety using
biosignals. In representative, quantitative electrocardiogram (QEEG) and event-related potential (ERP) are reported as a good estimator
to quantify the symptom severity of anxiety disorder[2,3]. However, due to the complex characteristics of the disorder, a robust
estimation model has not been developed so far. In this study, we have investigated whether we can improve the accuracy of the model
using a multi-modal biosignal-based function rather than a single biosignal. A total of 137 subject, ‘low anxiety’ group (BAI score:
0 – 7, number of 106) and ‘high anxiety’ group (BAI socre: 8 – 63, number of 31) according to the BAI score participated in the study.
We measured electrocardiogram (EEG), electrocardiogram (EOG), and photoplethysmography (PPG) during eyes-closed resting
state for five minutes and extracted a total of 112 time- and frequency-based features from the signal. To prevent the classifier from
overfitting, the features with significant group differences were used to train the classifier. Logistic regression classifier was used to
predict whether the participant can be classified as ANX or not and compared it with the models that used single biosignal. As a result,
using the relative power of EEG showed the best performance (84%). In case of using multi-modal biosignal showed 79.3%, PPG and
EEG is similar performance at 77.5%, 77.1% respectively. The classification performance of multi-modal signal-based classifier was
similar to the single signal-based classifier, therefore the advantage of using a multi-modal biosignal could not be confirmed yet. Further
investigation is needed whether the performance of the classifier can be enhanced using more sophisticated classifier algorithms or with
additional features.

OS19-3

Classification of Depression and Depressive Symptom Severity Based on Multi-modal Biosignals
Sang-Su Kim,Do-Won Kim(Chonnam National University, Korea)
Major depressive disorder (MDD) plays a role in more than one of half of all suicide attempts, whereas the lifetime risk of suicide
among participants with untreated depressive disorder is nearly 20 percent [1]. It is usually difficult diagnose the symptom severity
of the disease; therefore, psychiatrists use self-reporting questionary such as Beck’s Depression Inventory (BDI) or Patient Health
Questionnaire-9 (PHQ-9) as a reference. However, survey-based methods can yield to biased results from different patients [2].
Moreover, due to the complex characteristics of major depressive disorder, there is still no quantitative method to evaluate the symptom
severity of the disease. In this study, we tested the feasibility of biosignal-based symptom severity estimation model based on multimodal biosignals, electroencephalogram (EEG), electrocardiogram (ECG), and photoplethysmogram (PPG).
Total 141 participants were recruited for this study and whole participants wrote the written consents prior to the experiment. According
to Beck’s depression inventory(BDI), participants were classified into ‘low depression’ group (BDI score: 0-9, number of group : 90),
‘mild depression’ group (BDI score: 10-15, number of group : 30), ‘moderate depression’ group (BDI score: 16-23, number of group
: 12) and ‘severe depression’ group (BDI score: 24-63, number of group : 9). For the experiment, whole participants were instructed
to gaze on the fixation cross that was given on the center of the monitor. We recorded the eyes-closed resting state of the participants’
EEG, ECG, and PPG for 6 minutes. All bio-signal acquisition instruments were synchronized using external triggers. EEG, PPG, and
ECG were analyzed using MATLAB 2018b (Mathworks, MA, USA). We extracted total 112 features from EEG, PPG, and ECG. To
avoid overfitting, only the features that has been significant different between the groups were selected. The statistical analysis was
done using t-test.
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To classify the severity of depression in to ‘low’ or ‘high’ and ‘mild’, ‘moderate’, or ‘severe’ we used a logistic regression model as a
classifier using the features selected from above. Whole data were separated the 90 percent of train-data set and the 10 percent of testdata set. Train data set were used 5-fold cross-validation to avoid overfitting problem. Since the two groups were imbalanced in sample
size, random sampling to equalize the sample size with two groups was done. Features were selected through sequential forward search
algorithm that best represents acquired data.
When classifying ‘low’ or ‘high’, test set’s results show the accuracy of 70.00 ± 2.67 % and validation set’s result show the accuracy of
69.82 ± 1.74 %. When classifying ‘mild’, ‘moderate’, or ‘severe’, test set’s results show the accuracy of 80.70 ± 10.34 % and validation
set’s result show the accuracy of 77.72 ± 1.58 %.
In this study, we evaluated the multi modal signal-based depression classification results. Classification results indicate multi modal
signal-based features can be used for classifying depressive participants and estimating their symptom severity of major depression.

OS19-4

Basic Consideration of Collaborative Filtering Based on Rough Set C-Means Clustering
Seiki Ubukata,Yuta Murakami,Akira Notsu,Katsuhiro Honda(Osaka Prefecture University, Japan)
Collaborative filtering (CF) is a technique for realizing recommender systems found in e-commerce sites and video streaming sites.
Appropriate con-tent recommendations to individual users will improve usability, purchase rates, video ratings, and corporate profits.
Clustering is a technique for automatically classifying and summarizing the data by extracting clusters composed of simi-lar objects.
Clustering-based CF extracts clusters of users with similar interests and preferences, and recommends highly preferred contents in
the cluster to each user. Rough clustering is a promising approach for dealing with the uncertainty of belonging of object to clusters.
In this study, we propose collaborative filtering based on rough set C-means clustering (RSCM-CF) and verify the recommendation
performance of the proposed method through numerical experiments using a real-world dataset, namely, MovieLens dataset.

OS21

AI & Robotics based on agricultural big data in smart farm

Time : Friday, 17, December, 09:00~10:20
Chair: Inhoon Jang(Hankyong National University, Korea)

OS21-1

Tomato Harvesting Robot System using Neural Network for 6D Pose Estimation
Hyeran Pyo(Hanyang University, Korea),JoonYong Kim,KwaugnEun Ko(Korea Institute of Industrial Technology,
Korea),JeaKweon Han(Hanyang University, Korea)
We present a robot system for tomato harvesting in a facility horticulture environment. We propose an approach to control harvesting
motion to harvest appropriate tomatoes based on an end-to-end deep learning model for multi-object 6D pose estimation from the single
shot. For training 6D pose from tomatoes which have a symmetric shape, we use not only ADD-S metric, also point cloud data sampling
method focused on a stem which includes tomato's unique feature. Our method is able to find accurate 6D Pose for symmetric object
and apply to harvesting motion control.
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OS21-2

Crop Map Generation in Greenhouse Environment using a Monocular Camera
Jaehyeon Kang(Korea Institute of Industrial Technology, Korea),Inhoon Jang(Hankyong National University, Korea)
This paper presents a crop map generation algorithm that aims to monitor the entire crop by scanning the target greenhouse environment
with a monocular camera. For this purpose, the proposed method estimates the crop instances in a query image by mask R-CNN
method, which is trained by the threelevel maturity crop dataset. The proposed algorithm employs the crop instance image and the
original query image to build a map of the target environment with crop instances by a monocular SLAM algorithm. Moreover, the
resulting crop map could assist in counting the number of crops in the target environment. Experiments validate that the proposed
method could produce the crop map, which provides the essential information for the proposed crop counting method.

OS21-3

An Efficient Approach for Fruit and Vegetable Harvesting Robot: Harvesting Ordering, Visual
Servoing, and End-Effector
Yonghyun Park,Jaehwi Seol,Hyoung Il Son(Chonnam National University, Korea)
The number of agricultural workers is decreased every year, and labor is insufficient owing to aging problems. In particular, the problem
stands out in the harvest work, which uses the most labor. Therefore, research on developing harvest robots is being actively conducted.
In this paper, proposes a new approach by combining end-effector, visual servoing, and genetic algorithmbased harvesting ordering
to develop harvesting robots for efficient harvesting of fruits and vegetables. An end-effector of towing type was manufactured for
effective cutting. Harvesting ordering were used as a way to reduce harvesting time by defining the harvesting order in advance. In
addition, the manipulator is continuously controlled to approach the coordinates of the fruit’s feature points using visual servoing.

OS21-4

Development of ISOBUS ECU for Agricultural Spreaders to Acquire and Analyze Bigdata of
Farmland Nutrients
Seung-Hwan Yang,Hyunsik Son,Deok-Keun Kim,Dongkeun Lee(Korea Institute of Industrial Technology, Korea)
Agricultural spreaders have been utilized to supply fertilizer. Especially compost based on animal manure is a basic way to supply
nutrient into farmland eco-friendly. If the amount and the location of supplied compost are measured and recorded, it will be possible
to analyze optimal amount of compost according to plants, weather, location and so on. However, most agricultural spreaders have
no data acquisition systems. In this study, an electric control unit(ECU) for agricultural spreaders was developed to acquire data
including supplied amount of compost, operating location and speed. In addition, ambient temperature, rpm of spreading motor, weight
of compost in hopper were measured and recorded. This ECU was developed based on ISOBUS. ISOBUS is international standard for
mutual communication between implements and tractors based on ISO 11783. Therefore, this ECU can be applied for ISOBUS tractors
using plug-and-play.
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G06

Evolutionary Algorithms and Chaotic Dynamics

Time : Friday, 17, December, 13:00~14:40
Chair: Lee Joon whoan(JeonBuk National University, Korea)

G06-1

A Machine-Learning based Method for Evaluating Golf Chipping
Jungyeon Choi, Hui R. Ng(University of Nebraska at Omaha, USA),Anthony R. Reisdorff(Papillion
La Vista Community School, USA),Jong-Hoon Youn(University of Nebraska at Omaha, USA)
Wearable technology is growing and becoming highly popular to analyze sports movements. The purpose of this study was to analyze
the swing of golfers using an accelerometer. 320 chipping shots at 15 and 25 yards were collected from 8 golfers to capture distinctive
characteristics between bad and good shots. Then, we built wearable chipping analysis models that capture distinctive patterns between
good and bad chip shots using 6 different machine learning tools: Support Vector Machine (SVM), Random Forest (RF), Logistic
Regression (LR), Decision Tree (DT), K-Nearest Neighbors (KNN), and Linear Discriminant Analysis (LDA). We then compared the 6
classifiers through the area under the receiver operating characteristics curve (AUC). The result showed that the best AUCs for 15-yard
and 25-yard chip shots were 0.73 from KNN and 0.85 from LDA, respectively. This study opened many new possible outlets for more
research to be conducted in this area.

G06-2

Using Contrastive Learning with Semantic Guided Neural Network for Skeleton-based Human
Action Recognition
Yeongjun Hong,Jihie Kim(Dongguk University, Korea)
Skeleton data represent human body joints. Human action recognition with Skeleton data has been widely conducted. Yet, the research
requires significant time and efforts, given that those data need to be manually labeled. Also, the previous work has been implementing
supervised learning with hand annotated labels. Supervised learning has enabled researchers to achieve remarkable improvements,
but with new inputs it is less powerful than the given. Therefore, by adding contrastive learning network to the previously announced
Semantic Guided Neural Network (SGN), we successfully implemented data augmentation on skeleton data without losing any
advantages that SGN has.

G06-3

Deep Learning Based Two Head Network for Prediction of Unknown Classes
Jiang Kan, You Jie, Zhang Ruirui, Joonwhoan Lee(JeonBuk National University, Korea)
Since our world is an open world, we will encounter many categories outside the training distribution in practical application. We propose
to use a twoheaded deep neural network and maximize the difference between the two classifiers to check the data not included in the
training set, that is out-of-distribution data(OOD). The network we trained consists of a common feature extractor and two classifiers,
which can predict the data in the distribution(ID). Moreover we also used unlabeled data for unsupervised training of the network.The
data were then utilized to maximize the difference between the decision boundaries of the two classifiers, so that the OOD samples were
separated from the manifold of the ID samples, thereby detecting the OOD samples. We used different OOD data detection methods to
conduct experiments on the collected strawberry disease data sets. Our method is obviously superior to other methods.
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G06-4

Automatic Reading of Flow Meters
Jumpei Kanno, Kaito Suzuki, Shohei Ueda, Qiangfu Zhao(University of Aizu, Japan)
Various analog meters are installed in many Japanese factories. Examples include amperemeters, voltmeters, flow meters, thermometers,
and noise meters. These meters are installed to monitor conditions and detect abnormalities in the manufacturing process. The values
of the meters must be checked visually by human inspectors and the data must be compiled manually. Since there can be hundreds even
thousands of meters in a factory, the meter inspection task can be very hard and error prone. In this research, we propose a method for
automatic reading of flow meters. This research is an extension of our earlier work on round-type meter reading. The basic framework
is to use a deep learning-based two-stage approach for detecting the meter and the indicator. Here, we propose a novel method for
improving the accuracy in indicator (i.e. float) value estimation. In this method, we first reduce the error for indicator position estimation
based on the shape of the indicator; and then reduce the estimation error further based on shape of the meter. Experimental results show
that the accuracy of the proposed system is within the acceptable range for practical application.

G07

Various Applications in Intelligent Systems

Time : Friday, 17, December, 13:00~14:40
Chair: Tetsuo Furukawa(Kyushu Institute of Technology, Japan)

G07-1

Financial indicator selection based on dimensionality reduction and visualization
Masaaki Ida(National Institution for Academic Degrees and Quality Enhancement of Higher Education, Japan)
In this paper, financial indicator selection based on dimensionality reduction and visualization is discussed as a basic analysis of
financial indicators of Japanese universities. We discuss the method of indicator selection based on principal component analysis, and
show an analysis process with correlation of indicators. Moreover, we illustrate the developing system of data visualization and user
interaction method for supporting indicator selection process. We aim to apply this analysis method and the result of consideration for
supporting the improvement of quality assurance of higher education institutions.

G07-2

Advantages of Minimum Range Based Methods for the Interval Weight Estimation in the setting
of AHP
Shigeaki Innan,Masahiro Inuiguchi(Osaka University, Japan)
Assuming the vagueness of human evaluation, various interval weight estimation methods from a given pairwise comparison matrix
have been proposed. Their performances have been compared with the crisp weight estimation methods of the conventional AHP in
ranking alternatives in the setting of a multiple criteria decision problem. The advantages of the interval weight estimation methods,
especially ones based on minimum ranges, have been demonstrated by numerical experiments under the assumption that the decision
maker evaluates the criteria importance vaguely. However, in the numerical experiments, the number of criteria is fixed on five. In this
paper, we compare the performances in multiple criteria decision problems with different numbers of criteria by numerical experiments.
We add some new methods to see what properties work well for the ranking problem. The results show the best-performed estimation
methods change with the number of criteria.
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G07-3

AI based Convenient Evaluation Tool for Rehabilitation Therapy for Finger Tapping Test:a
Preliminary Study
Seung-min Hwang(Chonnam National University, Korea),Sunha Park(Yonsei University, Korea),Na-yeon Seo(Chonnam
National University, Korea),Hae-Yean Park(Yonsei University, Korea),Young-Jin Jung(Chonnam National University, Korea)
Among the clinical features of Parkinson’s disease, It’s important to evaluate Bradykinesia[1]. To evaluate Bradykinesia, a Finger
Tapping Test included in the kinematic test item on the Unified Parkinson’s Disease Rating Scale is used[2]. For the accuracy of
evaluation, there is a need for a tool that can perform a Finger Tapping Test based on quantitative data[3]. In this study, An AI based
novel approach to evaluate a human motion function quantitatively was suggested and demonstrated for use of rehabilitation therapy.
For a preliminary experiment, the finger tapping test was employed to evaluate its clinical utilization. The proposed approach showed
results that were very consistent with the expert’s evaluation opinion. The proposed approached showed the high potential for clinical
use as a quantitative evaluation tool that is cost-effective & easy to use.

G08

Various Applications in Intelligent Systems

Time : Friday, 17, December, 13:00~14:40
Chair: Hiroshi Takenouchi(Fukuoka Institute of Technology, Japan)

G08-1

Panorama Image Generation Using Top-Down Feature Point Filtering
Young pin Park,Seok Je Cho,Kwangil Lee(Korea Maritime & Ocean University, Korea)
The panorama image generation technique is a method that multiple consecutive images are connected and generated into a single
image. Since multiple images are generated as one image, a process of extracting and matching to interest points in neighboring images
is important. The inaccurate matching process of the interest point generates an unnatural panorama image.
In this paper, the matching point candidate group is reduced using the Hue value of the interest points extracted in the input image. Then,
propose a method of generating a natural panorama image by minimizing the error rate of the matching point group with the RANSAC
algorithm and extracting an accurate Homography Matrix.

G08-2

Validation Data Accuracy as an Additional Objective in Multiobjective Fuzzy Genetics-based
Machine Learning
Samir Antonio Fersobe Dilone,Naoki Masuyama,Yusuke Nojima(Osaka Prefecture University, Japan),Hisao
Ishibuchi(Southern University of Science and Technology, China)
This paper examines the effects of using validation data accuracy as an additional objective in multiobjective fuzzy genetics-based
machine learning (MoFGBML). The MoFGBML algorithm uses an evolutionary multiobjective optimization algorithm (EMOA) to
maximize the training data accuracy and minimize the classifier complexity in the design of fuzzy rule-based classifiers. During the
optimization process, the classifiers generated through MoFGBML may become overfitted to the training data. We show that using
validation data accuracy as an additional objective in MoFGBML provides much more non-dominated classifiers while increasing the
generalization ability of the obtained classifiers.
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G08-3

Normalization of an Interval Vector in Interval Analytic Hierarchy Process
Tomoe Entani(University of Hyogo, Japan)
In the analytic hierarchy process (AHP), a decision problem is structured hierarchically as criteria and alternatives. The alternatives’
overall evaluations are the weighted sum of the local weights under the criteria considering their priority weights. Since by the Interval
AHP the priority and local weights are denoted as intervals, we extend the weighted sum with crisp values into that interval values.
Furthermore, under some criteria, the local weights are represented as absolute numbers. However, their scales of measurements differ
in criteria, and they are not always crisp values because of uncertain situations. To sum up the local weights of each alternative, we
propose the model to normalize an arbitrary interval vector by reducing its redundancy. As a result, the possible overall evaluations are
obtained as a normalized interval vector of alternatives from both comparisons and absolute interval values.

G08-4

Reasoning Method in Character Coordination System Using Fuzzy Reasoning
Yuka Nishimura(Graduate School of Fukuoka Institute of Technology, Japan), Hiroshi Takenouchi(Fukuoka Institute of
Technology, Japan), Masataka Tokumaru(Kansai University, Japan)
We verified the fuzzy inference method using the Kansei Retrieval Agent (KaRA) model in the character coordination system. In
this verification, we conducted a comparison experiment between the min–max method, a commonly known inference method for
fuzzy inference, and another method that uses the average value instead of the minimum value for the antecedent part membership
value. Furthermore, we tested the effect of preference rule extraction when using the Don’t care label, which indi-cates that a feature is
not considered in the character coordination system’s coordination evaluation. Consequently, we discovered that both methods could
generate more than 70% accurate rules for users.

OS16

High performance knowledge system and its application to
intelligent system for the elderly

Time : Friday, 17, December, 13:00~14:40
Chair: Jin-Woo Jung(Dongguk university, Korea)

OS16-1

A study on the offloading method with asynchronous virtual machine code execution
Soo-Lyn Choi,Kyung-jae Kim, Huong Dinh Nguyen,Hao Yu,Meena Choe,Aria Seo,Yunsik Son,
Jin-Woo Jung(Dongguk university, Korea)
As edge cloud computing environments develop and become practical, research on offloading to solve complex operations in lowperformance devices is also actively underway. Accordingly, this paper proposes an asynchronous technique for solving the blocking
problem of clients occurring in the existing offloading technique. Through the proposed technique, the offloading target of programs
executed through deep learning-based profilers is determined, clients and servers are asynchronized to shorten offloading execution
time, and to proceed more efficiently.
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OS16-2

Movement detecting algorithm for elderly in Smart Mirror
Boseung Yang,Tae-Won Kang,Seungyun Yang, Sieun Lee,Yong-Sik Choi,
Jin-Woo Jung(Dongguk university, Korea)
Elderly population is increasing world widely and attention in home fitness is arising throughout every ages, even the seniors at Senior
Center Hall wants such program. Thus, focusing on usage of smart mirror, we build home fitness program for senior at senior center
hall. While building such system, we made an algorithm which detects human’s movement, have a resistant to model’s inherent errors.
We wanted to know whether the motion detection system designed with the above algorithm works regardless of direction, and we
experimented with the same motion in different directions. As a result of the experiment, it was confirmed that the operation was
consistent in the left and right directions, but the results were found to be different in the front and rear directions. From this result, it was
derived that key constant of the algorithm should be variable with distance.

OS16-3

Human Activity Detection using ST-GCN: Analyzing Point Cloud Data with Graph Neural
Networks
Gawon Lee, Jihie Kim(Dongguk university, Korea)
Tasks like Human Activity Detection require expensive and complicated devices. e.g., cameras, or wearable devices. However, the
limits of wearable devices exist because many people don’t know how to use them, particularly the elderly. Also Cameras have the
problem of privacy invasion. The radar sensor which is widely used commercially and militarily these days doesn’t need complicated
operations and doesn’t intrude on people’s private lives. Among them, mmWave radar systems have especially a simple structure,
with good resolution. Through this mmWave radar sensor, three-dimensional position which includes changes in height, direction,
and movement can be estimated. In this paper, we propose the method to handle this position data with a graph representation. Then
we applied st-gcn [1] to extract feature in spatial temporal domain. On the open datasets, RadHAR [2], we evaluated our approach to
distinguish between 5 different human activities.

OS16-4

A Study on Training Binary Neural Networks using Efficient Gradient Computations for
Intelligent Systems
Sangmin Lee,Hyeryung Jang(Dongguk university, Korea)
Traditional Artificial Neural Network (ANN)-based learning and inference on resource-constrained devices, such as health wearablebased personalized healthcare for the elderly, suffer from prohibitive amount of energy and time requirements. This has motivated an
interest in exploring energy-efficient models, such as Binary Neural Networks (BNNs), that can capture the efficiency of biological
brains via the use of binary neural activations and/or binary weights. This paper explores a BNN model that takes two approaches: first,
leveraging multiple outputs in learning and inference that are generated in a probabilistic manner, and second, combining advantages
of binary activations and of binary weights. Two learning rules are proposed, the first based on importance weighting method, and the
second based on straight-through estimator. Experimental results on the real-world data sets show nearly state-of-the-art performance
with respect to full-precision models, and significant improvements with more samples used for learning and inference.

OS16-5

Bayesian filter for sEMG to Reduce Fall Detection Time: Preliminary Study
Junseo Lee,Junwoo Park,Seongsik Park(Dongguk university, Korea)
Fall detection is vital in a sense that it has a potential of saving lives, especially when the detection system is automated, for the aged,
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disabled, and critically injured. We propose a comparison study of two sEMG features that measures the fall detection accuacy and the
time delay - related to electromechanical delay(EMD) - for the better knowledge of feature usage in sEMG signals. The proposed method
uses Moving Average(MA) and Bayesian filter to derive sEMG features. By using SVM classifier with radial basis function(RBF)
kernel, the feature is then classifed to achieve the fall detection accuracy and the time delay. As a result, the difference in time delay
was 35.00 ± 74.71 [ms], Bayesian estimating longer results. The detection accuracy was 93.13 ± 2.92 [%] for MA and 94.23 ± 2.90 [%]
for Bayesian. The comparison was made between the two features resulting in Bayesian filter performing better than MA filter in both
detection accuracy and time delay.

OS26

Intelligent Robot & Human Symbiotic Systems

Time : Friday, 17, December, 13:00~14:40
Chair: Jung Sik Jeong(Mokpo National Maritime University, Korea)

OS26-1

Use of Lie Group Theory for Dead-reckoning of a Mobile Robot
Da Bin Jeong,Nak Yong Ko,Suk-Seung Hwang(Chosun University, Korea)
This paper describes a new approach to dead-reckoning of a mobile robot. The method treats the attitude of a robot as an element in
a Lie group. The Lie group based method results in exact dead-reckoned position and attitude, while many of the existing methods
provide approximated result. The method uses matrix Lie group to represent both the location and attitude. The method is tested using
simulation of dead-reckoning in 2 dimensional space.

OS26-2

Beamspace AIC & MDL for Estimating the Number of Signals in a Specific Range
Heui-seon Park, Suk-seung Hwang(Chosun University, Korea)
Although accurately estimating the number of signals in the received signal is important for a wireless communication system, most
of the signal number estimation algorithms are operated in the entire angles. In this paper, we propose the efficient number estimation
algorithm for signals in a specific range. The proposed algorithm is consisted to the beamspace processing for focusing on a specific
range, followed by Akaike Information Criterion (AIC) and Minimum Description Length (MDL) for estimating the number of signals.

OS26-3

Predicting Lateral Passing Distance Between Vehicles and Pedestrians for Driving Review
System
Yuki HIRANO(Chukyo University, Japan), Mitsuhiro HAYASE(Toyohashi Sozo University, Japan), Masayoshi
KANOH(Chukyo University, Japan), Felix JIMENEZ(Aichi Prefectural University, Japan), Tomohiro YOSHIKAWA(Suzuka
University of Medical Science, Japan), Takahiro TANAKA, Hitoshi KANAMORI(Nagoya University, Japan)
The percentage of traffic accidents involving elderly drivers has been increasing, becoming a social concern. Most traffic fatalities
involve pedestrians walking on a sidewalk, as elderly drivers do not look ahead or make sure they are driving safely. To prevent such
traffic accidents, elderly drivers need to improve their driving by reviewing it. The theory is that their driving behavior can improve
more effectively if the pedestrian is highlighted based on the lateral passing distance between their vehicle and the pedestrian as they
review their driving. Therefore, we propose a model that predicts the lateral passing distance between a vehicle and pedestrians using
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images taken from a dashboard camera. First, we apply semantic segmentation to an image and extract pedestrian areas. Next, we build
a model that predicts the lateral passing distance between the extracted pedestrian areas and the vehicle by using the inclusion-exclusion
integral regression model. In this experiment, we evaluate how the models perform using images that show the markers and real scenes.
To examine the effectiveness of the inclusion-exclusion integral regression model, we compare the prediction errors of the inclusionexclusion integral regression model, the multiple regression analysis model, and the neural networks model.

OS26-4

Estimating The Danger Level of Turning Right as A Means to Improve Driving Safety
Ryosuke MATSUKI(Chukyo University, Japan), Tomohiro YOSHIKAWA(Suzuka University of Medical Science,
Japan), Masayoshi KANOH(Chukyo University, Japan), Mitsuhiro HAYASE(Toyohashi Sozo University, Japan), Felix
JIMENEZ(Aichi Prefectural University, Japan), Takahiro TANAKA, Hitoshi KANAMORI(Nagoya University,Japan)
A method is presented for estimating the danger level of turning right at a signalized intersection. Step wise linear discriminant analysis
is used to derive a regression equation used to select the combination of explanatory variables with the highest correlation coefficients
from a number of given variables. The selected variables are identified as danger factors that need to be analyzed. Quantifying the
danger level when a vehicle is turning right at a signalized intersection should help to reduce the accident rate because it can be used to
make drivers aware of the danger factors in their own driving.

OS17

Artificial Intelligence in Metaverse and SCADA

Time : Friday, 17, December, 13:00~14:40
Chair: Jung-Sook Kim(Kimpo University, Korea)

OS17-1

Design of the Metaverse using Behavioral Science for Manufacturing Industry equipped with IoT
Jung-Sook Kim(Kimpo University, Korea)
Metaverse to make a new space, combine the existing world and the digital world, and have a connected social experience within the
space, and create a virtual economy through new creations, there is no choice but to utilize essentially artificial intelligence technology.
Behavioral science multiply deals with the relationship between psychological factors as an effort to systematically identify human
behavior that affects society and organizations. Internet of Behaviors (IoB) might be applied to develop customized for each field of
manufacturing industry. To this end, behaviors that need to be applied in each field are collected to analyze the behavioral science, and
apply it to the avatar. In this paper, we propose the metaverse using behavioral science for manufacturing industry which is equipped
with IoT.

OS17-2

Test design plan for securing the quality of the SCADA system
Hong ki Kim(Wisestone co., Ltd, Korea)
SCADA system (Supervisory Control And Data Acquisition, SCADA) is a centralized system for managing/monitoring/controlling
remotely located services or facilities. characteristics exist. In this paper, we will look at the issues that should be considered in the test
design of the SCADA system and suggest a method to improve the quality of the SCADA system.
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OS17-3

Consideration on the data quality evaluation model
Serin Jung(Wisestone co., Ltd, Korea)
This paper is a study on data quality evaluation model. Data, which has become the center of industry after the 4th industrial revolution,
are now valuable product. In Korea, data quality has become an important keyword as the data market has become active after the
revision of the three Data related regulations (Personal Information Protection Act, Promotion of Information and Communications
Network Utilization and Information Protection Act, Use and Protection of Credit Information Act). In order to further facilitate this
trend, we would like to present an evaluation model for measuring and evaluating data quality based on ISO/IEC 25024 (standard for
data quality measurement).

OS17-4

The rise of Metaverse and user-generated content
Sang-Dae Kim, Jung-Sook Kim(Kimpo University, Korea)
Metaverse is to experience a new life through your own avatar in a virtual space. Recently, telecommuting, online classes, and nonface-to-face culture due to COVID-19 have become common. Metaverse is also drawing keen attention due to various factors such as
Epic Games in the U.S., a three-dimensional shooting game with 350 million users worldwide, Roblox, which has 150 million users
worldwide, and Minecraft, which has sold 200 million copies since its launch in 2011. Big tech companies such as Microsoft, Apple,
and Facebook are also expanding their Metaverse investment through VR and AR technology development, and numerous metaverse
platforms are being attempted. In this paper, we will explore key factors for activating metaverse and consider the importance and role
of user-generated content.

OS05

Fuzzy Modeling and Its Applications

Time : Friday, 17, December, 13:00~14:40
Chair: Jin Hee Yoon(Sejong University, Korea)

OS05-1

New Index for Criteria of Economic Crisis and Its Applications Based on Deep Learning
Jin Hee Yoon(Sejong University, Korea), Yoo Young Koo(Yonsei University, Korea),
Daejong Kim(Sejong University, Korea)
Emerging countries are always facing a foreign exchange crisis. Therefore, it is very important to analyze and predict the foreign
exchange rate and other related variables to prevent economic crisis. If the ratio of foreign exchange reserve to GDP is low, it is known
that there is a risk of an economic crisis. However, it is not easy to predict the ratio of foreign exchange reserve to GDP because the
time series of those data have pattern and trend. For example, in case of South Korea, foreign exchange reserve and GDP have been
rapidly increased during past 30 years. It is not easy to forecast those data without removing the trend or other pattern. Therefore, this
paper defines a new index to detect economic crisis using time series data of foreign exchange rate and GDP. The main contribution of
this method is to make those patterns and trend "neutral". For this, the World Bank's foreign exchange reserves and exchange rates by
country, and time series data of foreign exchange reserves, and GDP were analyzed. For data analysis, several deep learning methods
such as MLP, RNN, LSTM, GRU have been applied to predict the financial crisis using the proposed index. For this we used the past
data about 30 years of several emerging countries that went through economic crisis. Using the deep learning prediction, it is confirmed
that the proposed index detect the economic crisis quite well that can be applied to predict the future economic crisis.
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OS05-2

Fuzzy Correlation Coefficient and Fuzzy Regression Analysis using Variable Selection
Jin Hee Yoon(Sejong University, Korea), Yoo Young Koo(Yonsei University, Korea),
Daejong Kim(Sejong University, Korea)
In this paper, to analyze the relation of fuzzy variables, we first define a new fuzzy correlation coefficient, and propose a multiple fuzzy
regression analysis using the variable selection method. Both analyses are based on a distance approach. For the definition of fuzzy
correlation coefficient, we need to consider the order of fuzzy numbers and the subtraction of fuzzy numbers. To define the order of
fuzzy numbers, a centroid method has been applied. And because defining the subtraction operation is somewhat complicated and
there are several definitions of this operation, which means the definition is not unique. Therefore, instead of using the subtraction,
an L_2 distance of fuzzy numbers has been applied to define the new fuzzy correlation coefficient. Foreign exchange reserves are a
breakwater that protects a country from a foreign exchange crisis. For data analysis, the foreign exchange reserve data has been applied.
When foreign exchange reserves are insufficient, the exchange rate rises, and stock prices fall sharply. The contribution of this paper is
to show that emerging countries need to accumulate foreign exchange reserves when they have a trade surplus. It is very important to
analyze foreign exchange reserves to regarding predict the economic crisis. In this paper, Government Bond Interest Rate, Exchange
Rate, Balance on Current Account that is considered to have a causal relationship with the Foreign Exchange Reserve. But, those
financial variables are observed basically using closing data. Those data are measured daily, monthly, or yearly depending on the data
properties. But the common properties of those data is that they are recorded by closing value or the average value, which cannot be
the representative value of a specific interval of time. It means those observed data include some vagueness or ambiguity when we use
the closing value or the average value. Therefore, it is reasonable to apply fuzzy theory to these data. So, these financial data have been
fuzzified to apply the proposed fuzzy correlation coefficient and fuzzy regression analysis. We analyzed the data using the classical
method and proposed method and compared the results to discuss and explain the meaning of applying these proposed methods.

OS05-3

Quarter-Unit Fuzzy Time Series
Jae Min Lim, Eun Hyo Lee, Jin Hee Yoon(Sejong University, Korea)
In order to analysis time series data with vague or ambiguous information, various types of fuzzy time series have been proposed by
many authors. In this study, a new fuzzy time series analysis has been proposed. It is named a “Quarter-Unit” method in this paper.
This method considers which part of the observations is biased within the small interval defined to analyze the fuzzy time series. The
proposed quarter-unit prediction method uses 1/4th and 3/4th points other than using only the midpoint for the prediction value in
consideration of the left and right bias of the observation values in each interval. In addition, to measure the accuracy of fuzzy time
series prediction, the Fuzzy Hit Ratio is defined and the prediction power is measured. For the data analysis, a solar power data of South
Korea has been used. Solar energy is considered one of the most promising alternative to fossil fuels and coal. And it is important to
predict the energy output for effective generation. Because the solar power data includes lots of vague information such as the amount
of cloud or degree which is changing continuously, it can be considered as fuzzy data. But unfortunately, the fuzzy theory has not
been applied to the solar power data so far. In this paper, the proposed quarter-unit has been applied to the solar power data. And we
compared the accuracies using RMSE and Fuzzy Hit Ratio, a new metric to evaluate the proposed fuzzy time series method, with other
existing methods.

OS05-4

Fuzzy Mediation Analysis for Multiple Covariates
Jung Eun Lee, Yeon Kyung Lee, Jin Hee Yoon(Sejong University, Korea)
Recently, due to environmental problems caused by global warming, the importance of renewable energy is increasingly emerging.
However, renewable energy such as solar energy has a problem that it is difficult to predict because the amount of power generation
fluctuates greatly depending on the location of the sun, season, and climate. Even more, solar energy data includes lots of vague
information such as the amount of cloud or temperature which is changing continuously. Therefore, it is needed to handle solar power
data as fuzzy data. Since false forecasts consume a lot of fuel and operating costs, many previous studies have been conducted to predict
solar power generation. Unfortunately, there have been few papers applying the fuzzy theory to solar energy data so far, and most of the
studies have considered all weather information such as temperature, humidity, and wind speed as equal independent variables to build
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models for forecasting solar power data. In other words, previous studies focused only on increasing the prediction rate of solar power
generation, but studies to figure out the relationship between actual variables were insufficient. It is important to accurately understand
the relationship before prediction. Therefore, in order to analyze the causal relation of the variables of a solar power data, it is needed
to employ a delicate model which deals with the independent variables in a detailed way. For this, we proposed a mediation analysis
for multiple covariates that can be applied to fuzzy data. It is known that weather information affects solar radiation, and solar power
is hugely affected by this solar radiation. So, in this study, the solar radiation is defined by a mediator to analyze direct effect, indirect
effect, and total effect to the solar power. In addition, we confirmed that the proposed fuzzy mediation model explains the causal relation
of the variables more detail and accurate than the crisp mediation model.

G09

Various Applications in Intelligent Systems

Time : Saturday, 18, December, 09:00~10:40
Chair: Sang C. Lee(DGIST, Korea)

G09-1

Geometric Mean-based Optimization Boosting for Bankruptcy Prediction
Myoung Jong Kim(Pusan National University, Korea)
This paper proposes a novel geometric mean (GM) optimization-based boosting algorithm (GMOPTBoost) to improve the performance
of boosting ensembles applied to solve the class imbalance problem in bankruptcy prediction. GMOPTBoost derives the best prediction
by applying Gaussian gradient descent method to find the set of weights assigned to base classifiers to optimize GM. The main findings
are as follows. First, the class imbalance problem has a negative effect on the performance. As IR values increase, the performances
of boosting ensembles decreases. Second, GMOPTBoost makes a significant contribution to performance improvements of AdaBoost
ensembles trained on imbalanced datasets.

G09-2

GRU-Based Short-Term Electric Power Usage Prediction Model for Buildings
Hyeon Cheol Seo(DGIST, Korea),Jae Yeong Choi(Kumoh National Institute of Technology, Korea),
Heungju Ahn,Sang C. Lee(DGIST, Korea)
With the increasing number of new condominium buildings, such as apartment houses, research related to the power consumption
prediction of such structures becomes a central theme to manage the power load of the premises. It is possible to reduce the energy
costs of buildings if we can accurately predict the amount of power usage and the short-term load based on their energy consumption
patterns. LSTM and GRU are models that show excellent performance predicting time series data such as power usage and load. In this
study, we develop a GRU-based short-term power prediction model for buildings and verify its effectiveness using test data. Data were
collected from 1102 households in Michuhol-gu, Incheon in 2018, and a 1-hour data prediction was made. As a result of the experiment,
the error rate was 2.21%.
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G09-3

Continuous Transformation of Natural Language Syntactic Structure using Grammar Variational
Autoencoder
Nozomi Origuchi,Ichiro Kobayashi(Ochanomizu Univercity, Japan)
Although syntactic structure is valuable information when processing natural language texts, the discrete nature of syntactic structures
makes it more challenging to be handled by a deep learning model. Therefore, it is desirable to have an efficient method that can convert
it into a continuous representation. To tackle this problem, in this study, we propose a method to smoothly transform syntactic structures
of sentences by means of Grammar Variational Autoencoder that enables data with discrete structures to be treated as continuous
values in a deep learning framework, and also a method to measure the similarity between syntactic structures using the values of latent
variables. Our proposed method is expected to be useful for various natural language tasks.

G09-4

Evaluation of Character-Level CNNs using the NTCIR-13 MedWeb Task
Kazuteru Miyazaki,Masaaki Ida(National Institution for Academic Degrees and Quality Enhancement of Higher Education,
Japan)
Character-level convolutional neural networks (CLCNNs) are attracting attention as a text analysis method. The authors had previously
applied CLC-NNs to analyze three different policies in universities and confirmed their effectiveness. In this study, we experimentally
verified the effectiveness of the CLCNN for the NTCIR-13 MedWeb (Medical Natural Language Processing for Web Document) task,
which is composed of pseudo-tweet data used for the diagnosis of diseases and symptoms. In particular, we focus on the performance
variation with number of units and on the visual representation of training results using gradient-weighted class activation mapping.
This study clarifies the effectiveness of CLCNN, and thus, it is expected to increase the number of CLCNN users.

OS18 Communications and Signal Processing for Intelligent Robot
Time : Saturday, 18, December, 09:00~10:40
Chair: Suk-Seung Hwang(Chosun University, Korea)

OS18-1

3D LiDAR-based Road Area Segmentation Method for Autonomous Vehicles
Dong Sung Pae(Sangmyung University, Korea),Sung Hyun You(Chosun University, Korea)
In this paper, we propose a road area segmentation algorithm using 3D LiDAR for autonomous vehicles. Identifying the location and
shape of the road around the vehicle should be preceded for the safe operation of autonomous vehicles. 3D LiDAR, which is robust to
changes in illuminance and acquires distance information, has recently been in the spotlight. Existing algorithms use only a part of
the road to reduce the amount of computation and have low accuracy. In this paper, we propose the algorithm that disassembling the
distance into elements corresponding to the road and then reassembling the information corresponding to the road area at the group
level. To show the accurate performance of the proposed algorithm, it was applied to the KITTI dataset.
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OS18-2

Underwater Visual Observation from a Remotely Operated Vehicle
Jiyoun Moon(Chosun University, Korea), Yong-gu Park(REDONE TECHNOLOGIES CO., LTD, Korea)
As the core functions of robots, such as environmental awareness and simultaneous localization and mapping, have evolved significantly,
robots are being applied to various areas. In particular, underwater robots are attracting considerable attention because of the special
nature of the environment. In this study, we configured a remotely operated vehicle with a seven-degree-of-freedom manipulator and
four cameras for underwater visual observation. We conducted experiments in a real underwater environment in the Western Pacific
Ocean and successfully completed the mission.

OS18-3

Depth Generation using Multi-focal Stereo Camera System for Autonomous Driving
Ji-Won Park, Moon-sik Chu, Hae-Chan Park, Gi-Hyun Kwon, Eun-Kyung Lee(Honam University, Korea)
In this paper, we present a new camera system combining a wide-angle camera and narrow-angle camera to generate a depth information.
In order to get the 3-D depth data using the multi-focal stereo camera system, we first obtain a narrow-angle image from the narrowangle camera and a wide-angle image from a wide-angle camera. Then, common image planes are estimated by performing camera
calibration and rectification. Thereafter, depth estimation using SGM (Semi-global matching) is carried out to get each view disparity
map. Experimental results show that the proposed multi-focal stereo camera system produces depth information with similar accuracy
compared with common stereo matching results.

OS18-4

Studies for Practical Brain-Computer Interfaces
Hong Gi Yeom(Chosun University, Korea)
The brain-computer interface (BCI) is a promising technology that will help disabled people express their thoughts and control electric
devices using their neural signals [1]. Over the last several decades, there have been lots of BCI studies [2-5]. Despite many BCI studies,
it is still challenging to use the BCI system in real life because of the problems of previous BCI systems. In this paper, we summarized
the BCI studies to overcome practical issues [1, 6-8]. Although there are still some problems with using the BCI system in real life, we
expect that these BCI studies will promote the development of the practical BCI system.

OS18-5

Adaptive Output Feedback Control of a Ball-Balancing Robot
Hyo-Geon Jang,Chang-Ho Hyun,Geun-Bum Koo,Bong Seok Park(Kongju National University, Korea)
This paper proposes an adaptive output feedback control scheme for trajectory tracking and balancing of a ball-balancing robot. The
adaptive observer using neural networks is developed to estimate the velocity information of a ballbalancing robot, and a virtual
angle-based dynamic surface controller is designed to deal with underactuation property. From the Lyapunov stability theory, it is
proven that the errors in the closed-loop system are uniformly ultimately bounded. Finally, the simulation results are given to verify the
performance of the proposed control method.
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OS20

Human Symbiotic Systems

Time : Saturday, 18, December, 09:00~10:40
Chair: Tsuyoshi Nakamura (Chubu University, Japan)

OS20-1

Impression survey of Educational Support Robots on Learners’ Competitive Learning
Genta Adachi, Felix Jimenez(Aichi Prefectural University, Japan) Masayoshi Kanoh(Chukyo University, Japan)
Recently, educational support robots have been attracting attention. In this study, we focus on partner-type robots that learn together
with learners. Existing partner-type robots perform collaborative learning by solving problems alternately with learners. However, as
the learning progressed, the learners became dissatisfied with the collaborative learning and the robot’s impressions. To prevent this
problem, we believe that it is effective for robots to compete with learners for correct answers to the problems in collaborative learning.
We believe that the competition will make learners feel strongly that they are learning together with robots. Therefore, learners will not
be tired of collaborative learning, thereby improving the impression of robots. As such, we propose a partner-type robot that competes
with learners for correct answers in collaborative learning. Moreover, we experiment on the impression of the proposed robot using
college students.

OS20-2

Estimation of Learner's Gaze Area for Educational Support Robot Tabot Egg
Kisho Oooka(Nagoya Institute of Technology, Japan), Tsuyoshi Nakamura(Chubu University, Japan), Masayoshi
Kanoh(Chukyo University, Japan), Koji Yamada(Institute of Advanced Media Arts and Sciences, Japan), Nobuhiro
Inuzuka(Nagoya Institute of Technology, Japan)
In educational support systems using robots, gaze information is considered to play an important role. There have been many reports on
eye gaze for children with regular development or with developmental disorder in learning support systems using robots. On the other
hand, there are few findings for children with “mild developmental disorder”. Tabot Egg is an educational robot that aims to support
the education of children with mild developmental disorder. Until now, Tabot Egg hasn’t been equipped to collect and analyze gaze
information. Therefore, we have implemented a function in Tabot Egg to analyze eye gaze data. In this study, we installed an image
sensor on Tabot Egg and collected gaze information from test subjects to predict gazing regions. The experiment in this paper set up two
classes of the gazing regions: robot region and non-robot region. The classes were predicted by inputting the gaze information obtained
from the image sensor. As an experimental result, the mean accuracy achieves 75%. Based on the result here, we also investigated the
possibility of a multi-class classification problem, i.e., high-resolutional gazing-region prediction.

OS20-3

Development of Robot Systems based on Modular Structured System using Smart Device
Jinseok Woo, Naoki Hoshi, Yasuhiro Ohyama(Tokyo University of Technology, Japan)
Recently, service robots have been introduced such as medical, welfare, and living fields for human support. In addition, it is expecting
that service robots would grow significantly more than in the manufacturing field in the size of the global robot market. However, the
penetration rate of service robots is lower than expected. The problem is that robots do not have an easy-to-use structure. Therefore,
we focused on the high penetration rate of smart devices and paid attention to robot platforms using smart devices. In this paper, we
show the current state of our development of a modular structured robot system. Then, we describe and discuss several examples of the
effectiveness of the robot partner system.
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OS20-4

Verification of sound symbolism about Japanese Vowels using XYXY-typed onomatopoeia
Takaki Kaneiwa(Nagoya Institute of Technology, Japan), Tsuyoshi Nakamura(Chubu University, Japan), Masayoshi
Kanoh(Chukyo University, Japan), Koji Yamada(Institute of Advanced Media Arts and Sciences, Japan), Nobuhiro
Inuzuka(Nagoya Institute of Technology, Japan)
Onomatopoeia can easily express sound, movement and so on. Onomatopoeia is considered to follow sound symbolism. Sound
symbolism is a property that particular sound makes people imagine particular image. Urata et al. focused on sound symbolism and
proposed "onomatopoeia thesaurus map". The map can visualize semantic similarity relations between onomatopoeias. The map is
constructed with output of middle layer of autoencoder. The autoencoder is constructed using acoustic features of onomatopoeia. Urata
et al. hired only a small number of onomatopoeias with specific usages to construct the map. As a result, there is a possibility that the
map represented only a limited part of sound symbolism. In this paper, we prepared many XYXY-typed onomatopoeias to construct the
map. The experiment attempted to verify the map regarding visualization of sound symbolism in Japanese vowels. Most of the results
for /a/, /i/ and /o/ supported the hypothesis Shinohara’s report insists, however most of the results for /u/ and /e/ showed a different trend.
We discussed the sound symbolism of /u/ and /e/ the map represented.

OS27

Spiking Neural Networks and Edge Computing

Time : Saturday, 18, December, 09:00~10:40
Chair: Keon Myung Lee(Chungbuk National University, Korea)

OS27-1

Processing input data of SNN model in integrated development environment based on
neuromorphic architecture
Hoinam Kim, Young-Sun Yun(Hannam University, Korea), Chan Sik Han(Chungbuk National University, Korea)
Neuromorphic is a technology that realizes the structure and characteristics of the human biological brain with physical hardware.
Along with neuromorphic technology, an SNN(Spiking Neural Network) model that processes information in the same way as the
brain structure has been proposed, which supplements the high power consumption of existing artificial neural networks. In order to
use the static data used in general artificial intelligence technology for the SNN model, it is necessary to transform it into dynamic data
containing time series information. NAIDE(Neuromorphic Architecture Integrated Development Environment) is a neuromorphicbased IoT integrated development environment that users can use without additional knowledge using pre-implemented components.
Based on neural coding in NAIDE, we implemented an encoder component that supports 5 types of static-dynamic data transformation.
The encoder component can convert static data into dynamic data only by inputting parameters. In addition, we want to add input
transformation for applying dynamic data that changes with time, such as voice, to SNN. Through this, NAIDE can develop static and
dynamic based IoT applications.

OS27-2

Implementation of Simulator to Support Both IoT and Neuromorphic applications on
Neuromorphic Architecture based Integrated Development Environment
Jisu Park,KyeongSoo Kim,Young-Sun Yun(Hannam University, Korea)
Neuromorphic systems simulate the human brain nerve structure and process high-level computations with low power. In this paper, we
implemented a simulator that supports both traditional IoT and neuromorphic applications in an integrated development environment
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for autonomous IoT applications based on neuromorphic architecture. In the case of the existing simulator, only the final result could
be shown as static data, but in the proposed simulator, the flow of data can be monitored during the development process. The proposed
simulator consisting of developer mode and user mode is selected according to the operation method. In the developer mode, a Probe
component that can provide intermediate data over time as text, and a Sim component that expresses the final result in graphic form
and supports various types of file download functions. The user mode in which the application operates supports real-time output of
their operations in graph style using the daSim component. These modes allow both developers and users to monitor the data flow of
the service in development or in operation.

OS27-3

Conversion of Convolutional Neural Network to Spiking Neural Network in short inference time
for the Image Recognition task
Huynh Cong Viet Ngu,Keon Myung Lee(Chungbuk National University, Korea)
To train a spiking neural network (SNN) for image recognition, the CNN-SNN conversion approach has been attracted attention which
first trains a CNN model and then uses its weights to construct an SNN. Such existing conversion methods assume a rather long
inference time period to be allowed while having a trade-off between inference time and accuracy. To get an SNN model with good
accuracy in a short inference time, we propose a threshold-balancing technique that uses channel-wise input currents in CNN-SNN
conversion. In the experiments for the MNIST dataset, the conversion method with the proposed technique builts an SNN model with
high accuracy of 99.18% having such a short inference time of 4 timesteps. The proposed technique can be beneficial in developing
efficient SNN models because the inference time is strongly associated with energy consumption.

OS27-4

Towards low-energy consumption: A training method for spiking neural networks
Chan Sik Han,Keon Myung Lee(Chungbuk National University, Korea)
A spiking neural network (SNN) that generates spikes to carry information has been witnessed as a neural network with low-energy
consumption. The well-known STBP training method, in which SNNs are trained with surrogate derivative, trains SNNs that generate
many spikes. This paper proposes a new regularization method that is added to a standard loss function to encourage low-energy
consumption by reducing the number of generated spikes. SNNs that are trained with the proposed method can be deployed to an
environment that requires low-energy consumption like a neuromorphic hardware.

OS27-5

Reducing the Inference Time Dynamically in NengoLoihi
Seungyeon Lee,Jaeseop Kim(Soongsil University, Korea),Jinsung Cho,Geunmo Kim,
Bongjae Kim(Chungbuk National University, Korea), Jiman Hong(Soongsil University, Korea)
NengoLoihi is a Python package for running Nengo models on Intel Loihi chip, one of the neuromorphic computing architectures. In
this paper, based on the analysis results of exposure time of inference image and inference accuracy using the NengoLoihi emulator, we
propose a method to dynamically reduce image inference time. The proposed method dynamically reduces the inference time when it
is determined that the prediction accuracy can be reached. Experimental results show that the proposed can guarantee the accuracy of
inference while minimizing energy consumption.
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OS24

Applications to Deep Learning

Time : Saturday, 18, December, 09:00~10:40
Chair: Byung-Jae Choi(Daegu University, Korea)

OS24-1

Prediction of Covid-19 Confirmed Case using Google Trend Data of Korea
Jin-Beom Kim, Byung-Jae Choi(Daegu University, Korea)
At the end of 2019, the COVID-19 virus outbreak infected more than 200 million people worldwide and caused more than 4.5 million
deaths. In Korea, the first confirmed case occurred on January 20, 2020, and so far (as of September 29, 2021), there have been more than
300,000 confirmed cases and more than 2,400 deaths. Looking at previous studies, there have been many cases of predicting COVID-19
using mathematical modeling or machine learning models. However, studies on which variables are used for model improvement or
using LSTM are poor. Therefore, in this study, the number of domestic COVID-19 confirmed patients based on LSTM was predicted
using OpenAPI data and Google Trend data . After normalizing with the StandardScaler the number of confirmed cases 3 days after the
reference date was predicted, and the difference was compared with the presence or absence of Google Trends data.

OS24-2

LSTM-based Prediction of Daily COVID-19 Confirmed cases for Korea
Seung-Jae Kim, Byung-Jae Choi(Daegu University, Korea)
The novel coronavirus (COVID-19) has a fatal impact on economic and community health worldwide. COVID-19 is easily diffused
into the air and has a high survival rate, but the number of critically ill patients is increasing. If the COVID-19 infected person is
predicted in advance, the spread of the virus can be prevented. In addition, it is expected that the number of confirmed persons can be
reduced by strengthening the medical system and personal epidemic prevention guidelines in advance. In this paper, MinMaxScaler,
StandardScaler, and RobustScaler are used to predict the number of confirmed persons using the LSTM model and show it visually.
Compare the predicted and actual values of test and evaluate by mean absolute error (MAE), mean square error (MSE), and mean square
error (RMSE) of the model. Robust Scaler and Standard Scaler outperform MinMax Scaler, and LSTM models using Robust Scaler
showed the best predictive performance.

OS24-3

LSTM based Classification of ADHD Disease using Resting-state fMRI Data
Nishant Chauhan, Byung-Jae Choi(Daegu University, Korea)
For automated classification and detection of various brain diseases, functional magnetic resonance imaging (fMRI) has become a
significant research topic in neuroimaging. Because the underlying mechanism of attention deficit hyperactivity disorder (ADHD) is
still uncertain, it is one of the most common behavior disorders in young children. In ADHD research, fMRI data is used to reflect
the brain's neural processes and functional integration. In this study, a Long Short Term Memory (LSTM) model was utilized to
distinguish ADHD patients from controls using resting-state fMRI (rs-fMRI) data. The resting states were obtained using Smith's rsfMRI component atlas. The LSTM model shows a classification accuracy of 90%. The preprocessed rs-fMRI data was collected via
Nilearn, a Python package for neuroimaging data.
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OS24-4

Covid-19 Confirmed Case Prediction using Multiple Regression and Random Forest for South
Korea
Jun-Su Kim, Byung-Jae Choi(Daegu University, Korea)
The COVID-19 virus, which first appeared in patients in 2019, is a virus with strong infectivity that declares Pandemic. To prevent
this, South Korea has implemented a strong social distance, but the number of confirmed persons has not decreased. In addition, such
epidemic prevention precautions impose many restrictions on multiple facilities and daily social and economic activities. In this study,
we try to predict the number of COVID-19 confirmed persons using multiple regression and a random forest model. The independent
variables were a total of 10 variables, with the number of determinants and the number of testers being collected 1 to 5 days ago, and
the number of determinants was used as the dependent variable. The results should be useful for medical systems and corona diffusion
prevention systems such as distance tips and should be able to quickly regain everyday life.

GP-1

Intelligent Systems and Appplications

Time : Poster Session(Friday, 17, December, 14:50 ~ 15:50)
Chair: Hwachang Song(Seoul National Univ. of Science and Technology, Korea)

GP-1

Use of VHF communication system for Unmanned Surface Vehicle to deliver distress,
emergency, and navigational safety information to other ships
Jung Sik Jeong(Mokpo National Maritime University, Korea),Jung Gyun Lim(SRC Co., Ltd),Sun-Young Kim(KRISO,
Korea), Byungok Kim(Korean Institute of Maritime and Fisheries Technology, Korea)
On the basis of the Regulatory Scoping Exercise for MASS operations, the IMO requires to amend the existing international regulations,
such as SOLAS and CORLEG. This research is for the USV controlled remotely by base control station while the MASS defines the
autonomy levels for SOLAS vessels. In terms of the safety of navigation, the mandatory communication system and its functions need
to be defined for the distress and safety operations of the USV. The field test has been conducted to identify the essential functions
which are required in the USV communication system. The commercial mobile communication network, a.k.a. LTE in Korea, and the
maritime VHF radio equipment with the DSC(Digital Selective Calling) has been used for the field test at sea. In the first experiment,
the DSC functions were successfully tested, followed by the connections via the LTE in an emergency, i.e., VHF radio propagations
blocking. The second test was made for collision avoidance under several navigation scenarios between the USV and the existing
Manned Ship(MS). In the emergency, the USV status report and the warning messages toward the approaching ship can be broadcasted
to comply with the CORLEG. In conclusions, it followed that the alternative communication network complements the existing GMDSS
and contributes the seamless connection. Regardless of successful connection via LTE network, it is an obstacle that the USV pays the
communication service fee even for the operation of the GMDSS. Using mission-oriented services for payload communications, ship
owners would willingly pay for the LTE.
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GP-2

Borehole Predicted using SMOTE and Random Forest
Wang su Jeon,Sang Yong Rhee(Kyungnam University, Korea)
Recently, the demand for the 3D underpass and the demand for connection utilization are increasing. However, it is difficult to model the
geotechnical characteristics of the underground area due to the vastness of the national geotechnical survey data and the uncertainty of
the application of geostatistical techniques. In this study, for three-dimensional underground petrology and geotechnical classification,
the data distribution and sampling were balanced through sampling, and the model was tested using Random Forest, and the accuracy
was 93%.

GP-3

Soft Decision Contexts Based On Soft Contexts
Won Keun Min(Kangwon National University, Korea)
We introduced the soft contexts and soft concepts by using the soft sets, which are related closely formal contexts and concept lattices.
In this paper, we propose the notions of conditional concepts, decision concepts and soft decision context based on soft contexts.
Subsequently, the notions of consistent soft decision context and consistent set are introduced, and some properties for consistent set of
soft decision contexts are investigated.

GP-4

Metrical comparison of English tourist guidebooks available at local airports in Japan and
international airports
Hiromi Ban(Sanjo City University, Japan),Takashi Oyabu(Nihonkai International Exchange Center, Japan)
In order to understand a state of “language service” to foreign tourists, what metrical linguistic characteristics can be found in
English tourist guidebooks available at Komatsu Airport and Toyama Airport in Hokuriku region in Japan are invested, compared
to international airports worldwide. In short, frequency characteristics of character- and word-appearance are examined. These
characteristics are approximated by an exponential function. Furthermore, the percentage of Japanese junior high school required
vocabulary and American basic vocabulary is calculated to obtain the difficulty-level of each material. As a result, it was clearly shown
that English tourist guidebooks available at local airports in Japan have a similar tendency to English literary writings in characterappearance, and the difficulty-level for them is low.

GP-5

Modified Security Constrained Economic Dispatch Considering Uncertain Parameters
BenJeMar-Hope Flores,Hwachang Song(Seoul National Univ. of Science and Technology, Korea)
This study deals with the uncertainty of power system parameters in security-constrained economic dispatch (SCED) for secure
operation. SCED requires an external forecasting modules for some system parameters in real-time operation and hence uncertainty
on the parameters naturally exists in the decision making. Without considering uncertainty in the parameters in SCED, thus, system
security might be threatened in real-time operation. This paper presents a SCED formulation including the uncertain model for the
parameters and its solution techniques to assure system security.
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GP-6

Analysis of Guidelines Related to Information Security for Corporate Security Evaluation and
Response
Taek Young Kim,Tae Sung Kim(Chungbuk National University, Korea)
As intelligent information technology develops and data utilization becomes an essential factor in industrial growth, various industries
are engaged in various activities using intelligent information technology, but as technology advances, information security threats
are also evolving, making it more difficult to respond. Accordingly, guidelines are continuously published and distributed in Korea to
guide information security measures, but a single standard alone cannot meet all the scope of security that companies must perform.
Therefore, this study aims to derive evaluation items and countermeasures for companies to evaluate and cope with security levels by
analyzing guidelines published about security.

GP-7

Uncertainty Approximation in Non-Bayesian Neural Networks via Gaussian Process
Yujin Cha,Sang Wan Lee(KAIST, Korea)
It has been shown that Bayesian deep neural networks (BNN) are equivalent to deep Gaussian processes. However, it is difficult to
analytically find a Gaussian process for an arbitrary BNN. This study shows that a BNN, if it converges without overfitting, can be
modeled as a Gaussian process with the aleatoric un-certainty as the mean function. The proposed framework, called a Proxy Gaussian
process (Proxy GP), approximates the uncertainty of the original BNN by us-ing the pairs of the training data and its aleatoric uncertainty
of a BNN. Critically, we extend the proxy GP framework to derive a process for approximating the uncertainty of the general deep
neural networks, including non-Bayesian deep neural networks (nBNN) in which epistemic uncertainty is difficult to estimate. Our
experiment demonstrates the relationship between uncertainty in the original BNN and the proxy GP via learning dynamics analysis.
Our framework paves a new way to approximate and infer aleatoric and epistemic uncertainty of a wide variety of BNNs.

GP-8

ROS-Based Unmanned Agriculture Mobile Robot Platform
Eu-Tteum Baek,Dae-Yeong Im,Won-Seok Park,Chulju Lim(Korea Institute of Industrial Technology, Korea)
Recently, along with difficulties such as population aging and population decline in rural areas, the demand for new high-tech
technologies is rapidly increasing. Particularly, the autonomous mobile robot has been highlighted in the agricultural sector. The
developments of unmanned agriculture mobile robots are heavily invested in the world. The robot is required to do agriculture work
unattended and without restrictions on movement. In this paper, we propose a mobile robot platform design and operational methods
available in a greenhouse.
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