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Asia Simulation Conference is an annual simulation conference organized by Asian simu-
lation societies – KSS (Korea Society for Simulation), CSF (China Simulation Federation), 
JSST (Japan Society for Simulation Technology), Singapore (Society of Simulation and 
Gaming Singapore), and MSS (Malaysian Simulation Society). This conference provides a 
forum for scientist, academicians, and professionals from around the world. In this 
regard, the Federation of Asia Simulation Societies (ASIASIM) was formed in 2011.

The purpose of ASIASIM is to provide Asia forum for regional and national simulation 
societies to promote the advancement of modelling and simulation in industry, research 
and development. AsiaSim 2023 conference will be held in Langkawi Island, Malaysia. 
/DQJNDZL�LV�D�GXW\�IUHH�LVODQG�DQG�DQ�DUFKLSHODJR�RI����LVODQGV�ORFDWHG�VRPH����NP�R΍�
the coast of northwestern Malaysia.

AsiaSim 2023 provides an international platform for researchers, academicians and 
LQGXVWULDO�SURIHVVLRQDOV�WR�SUHVHQW�WKHLU�ODWHVW�ZRUN�DQG�ȴQGLQJ�IRU�WKH�DGYDQFHPHQW�RI�
modelling and simulation. Topics within the scope of the conference will include, but are 
not limited to:

AsiaSim 2023
About

Modeling and Simulation (M&S) Technology
Modeling Methodology
Network Simulation
High Performance Computing and Simulation
Cloud Simulation
Agent-based Simulation
Simulation and Big Data
Simulation Language
Simulation Tools
Simulation and Ubiquitous Computing
Parallel and Distributed Simulation
Embedded simulation
Intelligent system simulation
Distributed Virtual Environments
Symbiotic Simulation
Visualization
Simulators
Simulation of Complex Systems
M&S for Communication networks
M&S for Mobile Computing
M&S for Education and Training
M&S for Healthcare and Biomedical Eng.
M&S for Gaming

M&S for Performance Analysis
0	6�IRU�$UWLȴFLDO�ΖQWHOOLJHQFH
M&S for Sensor Network
M&S for Cloud, Big Data and Internet of Things (IoT)
M&S for Healthcare System Management
M&S for Defence / Military
M&S for Energy and Power Systems
M&S for Business, Economics, Social Sciences
M&S for Logistics, Transportation and Distribution
M&S for Manufacturing, Supply Chain Management
M&S for Smart Factory, Digital Twin, 3D Printing

*M&S: Modeling and Simulation

Topics are categorised into the following tracks:

• $UWLȴFLDO�ΖQWHOOLJHQFH�DQG�6LPXODWLRQ
• Digital Twins (Modelling)
• Simulation and Gaming
• Simulation for Engineering
• Simulation for industry 4.0
• Simulation for sustainable development
• Simulation in Social Sciences
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Chair

On behalf of the AsiaSim 2023 organizing committee, I am honoured and delighted to welcome all partici-
pants to the 22nd Asia Simulation Conference held in Langkawi Island. This Asia Simulation Conference is 
annually organized by simulation societies which include the Korea Society for Simulation (KSS), the China 
Simulation Federation (CSF), the Japan Society for Simulation Technology (JSST), the Society of Simulation and 
Gaming of Singapore (SSAGSG), and the Malaysia Simulation Society (MSS). MSS would like to thank the 
ASIASIM Council Members for giving us the opportunity to organize this prestige conference for this year. 

AsiaSim 2023 conference provides a platform for scientists, academicians, and professionals from around 
the world to present and discuss their latest work on new emerging simulation technologies. It is aims to 
VHUYH�DV�WKH�SULPDU\�YHQXH�IRU�WKH�SDUWLFLSDQWV�WR�H[FKDQJH�LGHDV��UHVHDUFK�ȴQGLQJV��DQG�H[SHULHQFHV��ZKLFK�
would encourage further collaborations among participants. To attract more quality papers and to give 
opportunity to many participants, for this year, the conference is conducted through both physical and online 
presentations. 

Bringing the concept of ‘Experience the Power of Simulation’, accepted and presented papers at this confe-
rence have been compiled in the Communications in Computer and Information Science (CCIS) series publi-
shed by Springer. In total, 77 papers have been published within two volumes of CCIS. The papers are divided 
LQWR�VHYHQ�����PDLQ�WUDFNV�QDPHO\��$UWLȴFLDO�ΖQWHOOLJHQFH�DQG�6LPXODWLRQ��'LJLWDO�7ZLQV��0RGHOOLQJ���6LPXODWLRQ�
and Gaming, Simulation for Engineering, Simulation for Industry 4.0, Simulation for Sustainable Development 
and Simulation for Social Sciences. In this 2-day conference, these papers will be presented within 15 techni-
cal sessions.

In addition to attending the oral presentations on the latest technology and development work, it is hoped 
that all the participants will have an opportunity to meet up with peers and make new contacts during this 
conference. We also expect that the various technical sessions can provide a fruitful source of linkages and 
numerous opportunities for informal networking. 

The success of the conference depends on hard work, support, and dedication of various parties. In particu-
ODU�� Ζ�ZRXOG� OLNH� WR� WKDQN� WKH�RUJDQLVLQJ� FRPPLWWHH�PHPEHUV� IRU� WKHLU�KDUG�ZRUN�DQG� WUHPHQGRXV�H΍RUW�
throughout the year to make the conference successful. We also would like to thank Universiti Teknologi 
Malaysia (UTM) and Langkawi Tourism Academy (LTA) as the co-organisers, and Korea Society for Simulation 
(KSS), China Simulation Federation (CSF), Japan Society for Simulation Technology (JSST) and Society of Simu-
lation and Gaming of Singapore (SSAGSG) as technical co-sponsors. Special thanks to ASIASIM Council mem-
bers for their great support and fruitful suggestions, and to the conference sponsors, Move Robotics, eMoo-
Vit Technology and AR Mechatronics. We are also grateful to the team at Springer for their professional work 
in publishing the conference proceedings.  Last but not least, thank you to all the authors and reviewers who 
are the backbone of this conference.

Thank you all for being here with us. We really value your presence at this conference. 
Thank you.

Foreword from

AsiaSim 2023 Chair
Prof. Ir. Ts. Dr. Zaharuddin Mohamed
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Committee
Organising

Advisor
Prof. Dr. Yahaya Md. Sam

Chair
Prof. Ir. Ts. Dr. Zaharuddin bin Mohamed

Deputy Chair
AP. Ir. Dr Norhaliza Abdul Wahab

Secretariat
Dr. Mohd Saiful Azimi Mahmud
Ts. Dr. Nurulaqilla Khamis

Treasurer
Ts. Dr. Noorhazirah Sunar

Technical & Publication
AP. Ir. Dr. Mohamed Sultan Mohamed Ali (H)
AP. Ir. Dr. Mohd. Ridzuan Ahmad
Dr. Fazilah Hassan

Program
AP. Dr. Salinda Buyamin (H)
'U��0RKG�$UL΍DQDQ�0RKG�%DVUL

Local Arrangement
AP. Ts. Dr. Anita Ahmad (H)
AP. Dr. Nurul Adilla Mohd Subha
$3��'U��0RKDPDG�+DȴV�Ζ]UDQ�ΖVKDN

Website & Publicity
Ts. Dr. Herman Wahid (H)
Ts. Dr. Hazriq Izzuan Jaafar

Sponsorship
AP. Dr. Abdul Rashid Husain (H)
AP. Dr. Leow Pei Ling
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Program
Committee

International

Yun Bae Kim
Sungkyunkwan University, Korea

Axel Lehmann
Universitat de Bundeswehr Munchen, Germany

Yahaya Md Sam
Universiti Teknologi Malaysia, Malaysia

Gary Tan
National University of Singapore, Singapore

Satoshi Tanaka
Ritsumeikan University, Japan

Lin Zhang
Beihang University, China

Sarvat M. Ahmad
King Fahd University of Petroleum and Mine-
rals, Saudi Arabia 

Andi Andriansyah
Universitas Mercu Buana, Indonesia

Byeong-Yun Chang
Ajou University, Korea

He Chen
Hebei University, China

Mehmet Önder Efe
Hacettepe University, Turkey 

Jie Huang
Beijing Institute of Technology, China

Yuanjun Laili
Beihang University, China

Bohu Li
Beijing University of Aeronautics and Astronau-
tics, China

Liang Li
Ritsumeikan University, Japan

Teo Yong Meng
National University of Singapore, Singapore 

Xiao Song
Beihang University, China

Bidyadhar Subudhi
National Institute of Technology Rourkela, India

Ning Sun
Nankai University, China

Le Anh Tuan
Vietnam Maritime University, Vietnam

Cai Wentong
National University of Singapore, Singapore

Mohammad Hasan Shaheed
Queen Mary University of London, UK 

Sumeet S. Aphale
The University of Aberdeen, UK 

Muhammad Abid
COMSATS University Islamabad, Pakistan

Abul K.M. Azad
Northern Illinois University, USA

Ramon Vilanova Arbos
University of Barcelona, Spain

Walid Aniss
Aswan University, Egypt

Mukarramah Yusuf
Universitas Hasanuddin, Makassar, Indonesia
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Lin Zhang, is a professor of Beihang University. He received the B.S. degree in 
1986 from the Department of Computer and System Science at Nankai University, 
China. He received the M.S. degree and the Ph.D. degree in 1989 and 1992 from 
the Department of Automation at Tsinghua University, China. From 2002 to 2005 
he worked at the US Naval Postgraduate School as a senior research associate of 
the US National Research Council. He served as the President of the Society for 
Modeling and Simulation International (SCS), the president of Federation of Asian 
Simulation Societies (ASIASIM), the executive vice president of China Simulation 
Federation (CSF). He is a Fellow of SCS, ASIASIM and CSF, a chief scientist of the 
National 863 Program and National Key R&D Program of China. He serves as the 
Director of Engineering Research Center of Complex Product Advanced Manufac-
turing Systems, Ministry of Education of China, Editor-in-Chief and associate 
editors of 8 peer-reviewed international journals. He authored and co-authored 
more than 300 papers, 20 books and chapters. He received the National Award 
for Excellent Science and Technology Books, the Outstanding Individual Award of 
1DWLRQDO�+LJK�7HFK�5	'�3URJUDP��WKH�1DWLRQDO�([FHOOHQW�6FLHQWLȴF�DQG�7HFKQROR-
gical Workers Awards, and the SCS Outstanding Professional Contribution Award. 
His research interests include service-oriented modeling and simulation, cloud 
manufacturing and simulation, model engineering, model-based systems engi-
neering, cyber-physical systems, M&S for manufacturing systems, etc.

Keynote

Prof. Dr. Lin Zhang
Beihang University, China
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List of

Topic:
Modeling and Simulation Based System Engineering 
(MSBSE)

Abstract:
Model-based systems engineering (MBSE) changes the document-based collabora-
tion of traditional systems engineering, and takes the model as the main thread to 
VXSSRUW� V\VWHP� UHTXLUHPHQWV�� GHVLJQ�� DQDO\VLV�� YHULȴFDWLRQ�� YDOLGDWLRQ� DQG� RWKHU�
activities. However, the current MBSE methodology and tools do not support imme-
GLDWH�SK\VLFDO�OHYHO�VLPXODWLRQ�DQG�YHULȴFDWLRQ��'DWD�FRQYHUVLRQV�DUH�UHTXLUHG�IURP�
V\VWHP�OHYHO�PRGHOV�WR�SK\VLFDO� OHYHO�PRGHOV��UHVXOWLQJ�LQ�GLɝFXOWLHV� LQ�WKH�LPSOH-
mentation and promotion of MBSE. Modeling and simulation (M&S) technology 
plays an irreplaceable role during the development of engineering systems, especia-
lly in complex product manufacturing industries. Modeling and simulation based 
systems engineering (MSBSE) is the extension of MBSE, which enhances the value of 
MBSE and the ability of digitally evaluating and optimizing the whole system through 
comprehensive applications of modeling and simulation technology. The lecture will 
introduce the main idea and technologies of MSBSE. An integrated M&S language, X 
language, that supports the MSBSE will be also introduced. The X language is a mo-
deling and simulation language that incorporates SysML, Modelica, DEVS, agents 
DQG�PDFKLQH� OHDUQLQJ��ZKLFK�VXSSRUWV�WKH�XQLȴHG�PRGHOLQJ�RI�WKH�ZKROH�V\VWHP��
Some application examples will be presented to show the advantages of MSBSE with 
X language.

Prof. Dr. Lin Zhang
Beihang University, China

6
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Time INTAN 1 Grand Ballroom INTAN 2

08.00

08.30 - 09.00

09.00 - 10.00

10.00 - 10.40

10.40 - 13.00

13.00 - 14.00

14.00 - 15.20

15.20 - 15.40

15.40 - 17.00

17.30 - 19.00

20.00 - 22.30

Technical Session 1-1 
(Physical)

Technical Session 2-1
(Online) 

Technical Session 2-1
(Online) 

Technical Session 1-3 
(Physical)

Technical Session 2-3
(Online)

Technical Session 2-3
(Online)

Wednesday
25 October 2023

Technical Session 1-2 
(Physical)

/XQFK�DW�&R΍HH�+RXVH

Technical Session 2-2 
(Online) 

&R΍HH�%UHDN�DW�%DOO�5RRP�)R\HU

Technical Session 2-2 
(Online) 

Council Meeting at INTAN 4

GALA Dinner

Conference Registration

Opening Ceremony
Venue: Ballroom

Keynote 
Professor Dr. Lin Zhang from Beihang University, China

Venue: Grand Ballroom

3KRWR�6HVVLRQ�	�&R΍HH�%UHDN

Program
Schedule

Day 1

7
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Program

Time INTAN 1 INTAN 2

08.30 - 10.30

10.30 - 10.40

10.40 - 13.00

13.00 - 14.00

14.00 - 16.00

16.00 - 16.20

Technical Session 3-1 
(Online)

Technical Session 3-3
(Online) 

Technical Session 4-1
(Online) 

Technical Session 3-2
(Physical)

Technical Session 3-4
(Physical)

Technical Session 4-2
(Physical)

Thursday
26 October 2023

Schedule
Day 2

&R΍HH�%UHDN�DW�%DOO�5RRP�)R\HU

&R΍HH�%UHDN�DW�%DOO�5RRP�)R\HU

/XQFK�DW�&R΍HH�+RXVH
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Presentation
Schedule

Physical

Wednesday
25 October 2023

Technical Session 1-1 (INTAN 1)
Session Chair: Assoc. Prof. Ir. Dr. Norhaliza Abdul Wahab

10.40 - 11.00

11.00 - 11.20

11.20 - 11.40

11.40 - 12.00

12.00 - 12.20

12.20 - 12.40

12.40 - 13.00

1570924550

1570924549

1570923867

1570931664

1570935315

1570933939

1570940139

A Study on Correspondence Point Search Algorithm Using Bayesian Estimation 
and Its Application to a Self-Position Estimation for Lunar Explorer

Research and Implementation of Simulation Testing Technology for Train 
Control System Based on Satellite Positioning

Research on General Automatic Test Platform for Onboard Automatic Train 
Protection

Sway Control of a Tower Crane with Varying Cable Length Using Input Shaping

ΖQȵXHQFH�RI�7KLFNQHVV�DQG�5HODWLYH�3HUPLWWLYLW\�RI�7ULERHOHFWULF�0DWHULDOV�RQ�
CS-TENG Performance A Simulation Study

1XPHULFDO�6WXG\�RI�6HQVLWLYLW\�(QKDQFHPHQW�LQ�2SWLFDO�:DYHJXLGH�6HQVRU�'XH�
to Core Diameter

Research on Data Acquisition and Real-Time Communi-Cation for Intelligent 
0DQXIDFWXULQJ�7UDLQLQJ�(TXLSPHQW�%DVHG�RQ�0RGHO�RI�7KLQJV�DQG�ΖQWUDQHW�
Penetration

Technical Session 1-2 (Grand Ballroom)
Session Chair:�3URI��ΖU��7V��'U��=DKDUXGGLQ�0RKDPHG

10.40 - 11.00

11.00 - 11.20

11.20 - 11.40

11.40 - 12.00

12.00 - 12.20

12.20 - 12.40

12.40 - 13.00

1570921542

1570929151

1570924685

1570915853

1570934768

1570940339

1570932171

$�0RGHO�9DOLGDWLRQ�0HWKRG�%DVHG�RQ�&RQYROXWLRQDO�1HXUDO�1HWZRUN

(QKDQFLQJ�)DFH�5HFRJQLWLRQ�$FFXUDF\�7KURXJK�ΖQWHJUDWLRQ�RI�<2/2�Y��DQG�
'HHS�/HDUQLQJ��$�&XVWRP�5HFRJQLWLRQ�0RGHO�$SSURDFK

Prototype Learning Based Realistic 3D Terrain Generation from User Seman-
tics

(QKDQFHPHQW�RI�2:$63�0RQLWRULQJ�6\VWHP�ZLWK�ΖQVWDQW�1RWLȴFDWLRQ

ΖQWHOOLJHQW�'HFLVLRQ�6XSSRUW�6\VWHP��L'66��IRU�0DQXIDFWXULQJ�'DWD�&RUSXV

Comparison of Diesel and Green Ship Carbon Emissions with A-Star Route 
Optimization

ΖQWHJUDWLQJ�'\QDPLF�/LPLWLQJ�0HFKDQLVP�LQ�(OHFWULF�6FRRWHU�WR�0LWLJDWH�5DQJH�
$Q[LHW\�YLD�6R&�7UDFNLQJ�5DQJH�(QKDQFHPHQW�$WWDFKPHQW��675(7&+�
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Presentation
Schedule

Physical

Wednesday
25 October 2023

Technical Session 1-3 (INTAN 2)
Session Chair:�$VVRF��3URI��'U��$EGXO�5DVKLG�+XVDLQ

10.40 - 11.00

11.00 - 11.20

11.20 - 11.40

11.40 - 12.00

12.00 - 12.20

12.20 - 12.40

12.40 - 13.00

1570928238

1570924018

1570929666

1570933431

1570933695

1570934415

1570934431

5HVHDUFK�RQ�0DWUL[�)DFWRUL]DWLRQ�5HFRPPHQGDWLRQ�$OJRULWKP�%DVHG�RQ�/RFDO�
'L΍HUHQWLDO�3ULYDF\

$�0XOWLYLHZ�$SSURDFK�WR�7UDFNLQJ�3HRSOH�LQ�&URZGHG�6FHQHV�8VLQJ�)XVLRQ�
Feature Correlation

6LPXODWLRQ�'HVLJQ�RI�5HLQIRUFHPHQW�%DVHG�0LJUDWLRQ�6\VWHP�LQ�6RIWZDUH�'H-
ȴQHG�1HWZRUNLQJ�8VLQJ�4�/HDUQLQJ

5HVHDUFK�RQ�6HFXULW\�$VVHWV�$WWHQWLRQ�1HWZRUNV�IRU�7HPSRUDO�.QRZOHGJH�
*UDSK�(QKDQFHG�5LVN�$VVHVVPHQW

5HYROXWLRQL]LQJ�3ODQW�'LVHDVH�'HWHFWLRQ�ZLWK�&11�DQG�'HHS�/HDUQLQJ

6\QWKHWLF�'DWD�*HQHUDWLRQ�IRU�)UHVK�)UXLW�%XQFK�5LSHQHVV�&ODVVLȴFDWLRQ

00R(�*$7��$�0XOWL�*DWH�0L[WXUH�2I�([SHUWV�%RRVWHG�*UDSK�$WWHQWLRQ�
1HWZRUN�IRU�$LUFUDIW�(QJLQH�5HPDLQLQJ�8VHIXO�/LIH�3UHGLFWLRQ
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Presentation
Schedule

Physical

Thursday
26 October 2023

Technical Session 3-2 (INTAN 2)
Session Chair:�'U��+D]ULT�Ζ]]XDQ�-DDIDU

�����������

�����������

�����������

�����������

������������

10.10 - 10.30

10.30 - 10.40

1570934312

1570933187

1570934614

1570938836

1570942270

1570929478

FPGA Based Accelerator for Image Steganography

$�1RLVH�7UDQVSDUHQF\�$SSURDFK�IRU�+LJK�3UHFLVLRQ�9LVXDOL]DWLRQ�RI��'�
Scanned Point Clouds

$SSOLFDWLRQ�RI�$UWLȴFLDO�ΖQWHOOLJHQFH�IRU�0DWHUQDO�DQG�&KLOG�'LVRUGHUV�LQ�
ΖQGRQHVLD��$�5HYLHZ

Estimation of Remaining Useful Life for Turbofan Engines Based on Deep 
/HDUQLQJ�1HWZRUNV

&RPSDUDWLYH�$QDO\VLV�RI�0DFKLQH�/HDUQLQJ�$OJRULWKPV�LQ�9HKLFOH�ΖPDJH�
&ODVVLȴFDWLRQ

$�)DVW�$OJRULWKP�IRU�6DWHOOLWH�&RYHUDJH�:LQGRZ�%DVHG�RQ�6HJPHQWHG�'LFKRWR-
my

&R΍HH�%UHDN

Technical Session 3-4 (INTAN 2)
Session Chair:�$VVRF��3URI��1XUXO�$GLOOD�0RKG�6XEKD

10.40 - 11.00

11.00 - 11.20

11.20 - 11.40

11.40 - 12.00

12.00 - 12.20

12.20 - 12.40

12.40 - 13.00

1570925212

1570934775

1570940261

1570926171

1570933952

1570942271

1570940171

6FDWWHULQJ�6RXUFH�'HWHUPLQDWLRQ�8VLQJ�'HHS�/HDUQLQJ�IRU���'�6FDODU�:DYH�
Propagation

Control of Electrical and Calcium Alternans on a One-Dimensional Cardiac 
Cable

1XPHULFDO�ΖQYHVWLJDWLRQ�RQ�WKH�ΖQȵXHQFH�RI�3URWUXVLRQ�+HLJKW�RQ�+HDW�
7UDQVIHU�DQG�)OXLG�)ORZ�:LWKLQ�5HFWDQJXODU�&KDQQHO�ZLWK�1DQRȵXLG

(QULFKLQJ�2Q�2UELW�6HUYLFLQJ�0LVVLRQ�3ODQQLQJ�ZLWK�'HEULV�5HF\FOLQJ�DQG�
ΖQ�6SDFH�$GGLWLYH�0DQXIDFWXULQJ

Stress Simulation of Polydimethylsiloxane-Coated Fiber Bragg Grating Bend 
Sensor

$�6XUYH\�DQG�$QDO\VLV�RQ�&XVWRPHU�6DWLVIDFWLRQ�RI�%LWWHU�0HORQ�6XSSOHPHQW

5HVHDUFK�RQ�ΖQWHOOLJHQW�0DQXIDFWXULQJ�7UDLQLQJ�6\VWHP�%DVHG�RQ� 
ΖQGXVWULDO�0HWDYHUVH
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Presentation
Schedule

Physical

Thursday
26 October 2023

Technical Session 4-2 (INTAN 2)
Session Chair:�7V��'U��+HUPDQ�:DKLG

14.00 - 14.20

14.20 - 14.40

�������������

�������������

�������������

�������������

�������������

1570928115

1570928122

1570933530

1570924026

1570934687

1570936979

&RQFHLYH�'HVLJQ�ΖPSOHPHQW�2SHUDWH��&'Ζ2��$SSURDFK�LQ�3URGXFLQJ�:LULQJ�
Projects for Domestic Electrical Wiring Course

6WXGHQWV
�'LJLWDO�5HDGLQHVV�LQ�9RFDWLRQDO�&ROOHJH�IRU�ΖQGXVWULDO�5HYROXWLRQ����

%DOOHW�*HVWXUH�5HFRJQLWLRQ�DQG�(YDOXDWLRQ�6\VWHP��3RV«�%DOOHW���6\VWHP�
7KLQNLQJ��'HVLJQ�7KLQNLQJ��DQG�'\QDPLF�ΖPSURYHPHQW�LQ�7KUHH�9HUVLRQV�IURP�
Laboratory to Art Gallery

&RQYROXWLRQDO�7UDQVIRUPHU�1HWZRUN��)XWXUH�3HGHVWULDQ�/RFDWLRQ�LQ�)LUVW�3HU-
VRQ�9LGHRV�8VLQJ�'HSWK�0DS�DQG��'�3RVH

Use of Drone Flight Simulator for Bridging Theories of UAV Systems into 
Practice: A Pilot Study

$QDO\VLV�RI�)XHO�&RQFHQWUDWLRQ�(΍HFW�7RZDUG�&DUERQ�1DQRWXEHV�*URZWK�LQ�
0HWKDQH�'L΍XVLRQ�)ODPH�8VLQJ�&)'�6LPXODWLRQV

&R΍HH�%UHDN
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14.20 - 14.40
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�������������

�������������

�������������

�������������

�������������

�������������

1570912205

1570923664

1570925065

1570928631

1570928636

1570928933

1570929452

1570929604

6ROYLQJ�D�0RELOH�5RERW�6FKHGXOLQJ�3UREOHP�8VLQJ�0HWDKHXULVWLF�$SSURDFKHV

ΖGHQWLȴFDWLRQ�RI�)LUVW�2UGHU�SOXV�'HDG�7LPH�IRU�D�S+�1HXWUDOL]DWLRQ�3URFHVV�
Using Open Loop Test

&DOFXODWLRQ�RI�6WUHVV�ΖQWHQVLW\�)DFWRUV�8QGHU�0RGH�Ζ�8VLQJ�7RWDO�/DJUDQJLDQ�
6PRRWKHG�3DUWLFOH�+\GURG\QDPLFV

$WWLWXGH�DQG�$OWLWXGH�&RQWURO�RI�4XDGURWRU�0$9�8VLQJ�)23Ζ'�&RQWUROOHU

&R΍HH�%UHDN

6WDELOL]DWLRQ�DQG�$OWLWXGH�7UDFNLQJ�RI�4XDGURWRU�8VLQJ�%DFNVWHSSLQJ�&RQWUROOHU�
with a Saturation Compensator

1RLVH�$QDO\VLV�RI�0LQLDWXUH�3ODQDU�7KUHH�'LPHQVLRQDO�(OHFWULFDO�&DSDFLWDQFH�
Tomography Sensors

$�3UHOLPLQDU\�ΖQYHVWLJDWLRQ�RQ�WKH�&RUUHODWLRQ�%HWZHHQ�WKH�$UULYDO�7LPH�RI�
Ultrasonic Signals and the Concrete Condition

A Simulation of Single and Segmented Excitation in Electrical Capacitance 
Tomography System

Technical Session 2-2 (Grand Ballroom)
Session Chair:�'U��1XU�1DMDKDWXO�+XGD�6DULV

14.00 - 14.20

14.20 - 14.40

�������������

�������������

�������������

�������������

�������������

�������������

1570916149

1570929921

1570930037

1570933347

1570921154

1570934495

1570939041

5HDO�7LPH�6LPXODWLRQ�IRU�&RQWUROOLQJ�WKH�0RELOLW\�RI�DQ�8QPDQQHG�*URXQG�
Vehicle Based on Robot Operating System

5REXVW�ΖQSXW�6KDSLQJ�IRU�6ZLQJ�&RQWURO�RI�DQ�2YHUKHDG�&UDQH

Optimal Control of Double Pendulum Crane Using FOPID and Genetic 
Algorithm

6+$'2:��6LOHQW�%DVHG�+\EULG�$SSURDFK�IRU�'\QDPLF�3VHXGRQ\PL]DWLRQ�DQG�
3ULYDF\�3UHVHUYDWLRQ�LQ�9HKLFXODU�1HWZRUNV

&R΍HH�%UHDN

7DSHUHG�$QJOH�0LFURȵXLGLF�'HYLFH�IRU�&HOO�6HSDUDWLRQ�8VLQJ�+\GURG\QDPLF�
Principle

�'�&RPSXWDWLRQDO�0RGHOOLQJ�RI�FW'1$�6HSDUDWLRQ�8VLQJ�6XSHUSDUDPDJQHWLF�
%HDG�3DUWLFOHV�LQ�0LFURȵXLGLF�'HYLFH

6WXG\�WKH�(΍HFW�RI�$FXWH�6WUHVV�RQ�'HFLVLRQ�0DNLQJ�8VLQJ�)XQFWLRQ�QHDU�
Infrared Spectroscopy (fNIRS)
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�������������

�������������

�������������

�������������

�������������

�������������

1570934688

1570924680

1570933656

1570934386

1570929880

1570934100

1570928604

8S�6DPSOLQJ�'DWD�LQ�%DJJLQJ�&ODVVLȴFDWLRQ�DQG�5HJUHVVLRQ�'HFLVLRQ�7UHH�
0HWKRG�IRU�'HQJXH�6KRFN�6\QGURPH�'HWHFWLRQ

Atrial Fibrillation Detection Based on Electrocardiogram Features Using 
0RGLȴHG�:LQGRZLQJ�$OJRULWKP

3DUDPHWHU�6WXG\�RQ�WKH�8VH�RI�$UWLȴFLDO�ΖQWHOOLJHQFH�WR�2SWLPL]H�5HVSRQVH�WR�
Unattended Bags to Increase Airport Security

ΖPSURYHPHQW�RI�9LVLRQ�%DVHG�+DQG�*HVWXUH�5HFRJQLWLRQ�6\VWHP�ZLWK�'LVWDQFH�
Range

&R΍HH�%UHDN

:HE*Ζ6�9LVXDOL]DWLRQ�RI�ΖQIHFWLRXV�'LVHDVH�&OXVWHULQJ�ZLWK�D�+\EULG�6HTXHQWLDO�
Approach

1$5;11�0RGHOLQJ�RI�8OWUDȴOWUDWLRQ�3URFHVV�IRU�'ULQNLQJ�:DWHU�7UHDWPHQW

(YDOXDWLRQ�RI�/LQHDU�ΖPSXWDWLRQ�%DVHG�3HGLDWULF�$SSHQGLFLWLV�'HWHFWLRQ�6\VWHP�
8VLQJ�0DFKLQH�/HDUQLQJ�$OJRULWKP
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�����������
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�����������

������������

10.10 - 10.30

10.30 - 10.40

1570935909

1570935914

1570929457

1570929464

1570940140

1570940383

6FDODEOH�DQG�(ɝFLHQW�%LJ�'DWD�0DQDJHPHQW�DQG�$QDO\WLFV�)UDPHZRUN�IRU�
RealTime Deep Decision Support

$GYDQFHG�&RPSXWHU�$LGHG�'HVLJQ�8VLQJ�)HGHUDWHG�0DFKLQH�/HDUQLQJ�IRU�
&UHDWLYH�'HVLJQ�3URFHVVHV

(QKDQFHPHQW�RI�6\VWHP�1HWZRUN�%DVHG�RQ�9ROWDJH�6WDELOLW\�ΖQGLFHV�8VLQJ�
FACTS Controllers

$QDO\VLV�RI�0XOWL�&ULWHULD�'HFLVLRQ�0DNLQJ��0&'0��7HFKQLTXHV�IRU�/RDG�
Shedding in Islanded Distributed System

Smart Agriculture: Transforming Agriculture with Technology

$QDO\]LQJ�WKH�8VH�RI�6FD΍ROGLQJ�%DVHG�RQ�'L΍HUHQW�/HDUQLQJ�6W\OHV�WR�
(QKDQFH�WKH�(΍HFWLYHQHVV�RI�*DPH�%DVHG�/HDUQLQJ

&R΍HH�%UHDN

Technical Session 3-3 (INTAN 1)
Session Chair:�$VVRF��3URI��ΖU��'U��0RKG�5LG]XDQ�$KPDG

10.40 - 11.00

11.00 - 11.20

11.20 - 11.40

11.40 - 12.00

12.00 - 12.20

12.20 - 12.40

1570940290

1570936199

1570940372

1570933140

1570933149

1570934577

8OWUDVRQLF�6HQVRUV�LQ�&RPSDQLRQ�5RERWV��1DYLJDWLRQDO�&KDOOHQJHV�DQG�
Opportunities

5HDO�7LPH�&UDFN�&ODVVLȴFDWLRQ�ZLWK�:DOO�&OLPELQJ�5RERW�8VLQJ�0RELOH1HW9�

$�3UHOLPLQDU\�6WXG\�RQ�WKH�3RVVLELOLW\�RI�6FHQH�&DSWLRQLQJ�0RGHO�ΖQWHJUDWLRQ�
DV�DQ�ΖPSURYHPHQW�LQ�$VVLVWHG�1DYLJDWLRQ�IRU�9LVXDOO\�ΖPSDLUHG�8VHUV

ΖPSOHPHQWLQJ�%ORFNFKDLQ�7HFKQRORJ\�IRU�$FFUHGLWDWLRQ�DQG�'HJUHH�9HULȴFD-
tion

)DFWRUV�$΍HFWLQJ�WKH�'LJLWDO�6NLOOV�RI�7HFKQLFDO�DQG�9RFDWLRQDO�(GXFDWLRQ�
Students

6WUXFWXUHG�7HDFKLQJ�8VLQJ�'URQH�6LPXODWRUV�IRU�6WXGHQWV
�&RQȴGHQFH�LQ�5HDO�
Flight
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1570934618

1570940315

1570935896

1570935911

(QVHPEOH�'L΍HUHQWLDO�(YROXWLRQ�ZLWK�6LPXODWLRQ�%DVHG�+\EULGL]DWLRQ�DQG�
6HOI�$GDSWDWLRQ�IRU�ΖQYHQWRU\�0DQDJHPHQW�8QGHU�8QFHUWDLQW\

&RQYHUJHQFH�6WXG\�RI�7KUHH�'LPHQVLRQDO�8SSHU�6NXOO�0RGHO��$�)LQLWH�(OHPHQW�
0HWKRG

3HUIRUPDQFH�(YDOXDWLRQ�RI�(YROXWLRQDU\�8QGHUVDPSOLQJ�DQG�0DFKLQH�/HDUQLQJ�
7HFKQLTXHV�IRU�1HWZRUN�6HFXULW\�LQ�&ORXG�(QYLURQPHQW

(QKDQFLQJ�(ɝFLHQF\�LQ�$YLDWLRQ�DQG�7UDQVSRUWDWLRQ�7KURXJK�ΖQWHOOLJHQW�5DGLDO�
Basis Function

&R΍HH�%UHDN
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Abstract:
The purpose of this research is to improve the accuracy of the lunar surface high-precision landing technolo-
gy for small unmanned probes in the SLIM (Smart Lander for Investigating Moon) project [1] of JAXA. As a 
method for realizing high precision landing technology, matching by image collation using the images taken 
by the space probe and the lunar map image is being studied. However, shooting in outer space tends to 
cause positional errors due to low resolution caused by disturbances. Conventionally, position estimation 
has been performed by matching based on k-NN Matching and Ratio Test. However, the accuracy of the 
estimated position depends on the selected correspondence points, and no error correction is performed in 
this method. Therefore, we propose a matching model that minimizes the error of position estimation by 
using Bayesian estimation. Bayesian estimation is an estimation approach that uses the likelihood calculated 
from observed data and the prior distribution of parameters. In the proposed method, the estimation 
problem based on the feature values of local features is formulated as a constrained optimization problem, 
and a Bayesian model is constructed by designing the likelihood and prior distribution. In this paper, we 
realize a matching algorithm with the function of conventional self-localization by Bayesian estimation.

Technical

Paper ID:
Title:

Authors:

1570924550
A Study on Correspondence Point Search Algorithm Using Bayesian Estimation 
and Its Application to a Self-Position Estimation for Lunar Explorer
Hayato Miyazaki, Hiroki Tanji and Hiroyuki Kamata

Abstract:
In this study on satellite-based train control systems, the data structure of electronic maps was analyzed. 
Moreover, a semi-physical simulation system for laboratory system integration testing was designed and 
implemented. By parsing and computing electronic maps and combining them with train control engineering 
data, the proposed design swiftly constructs a system integration testing environment, improves the real-ti-
PH�FDOFXODWLRQ�HɝFLHQF\�RI�VDWHOOLWH�VLPXODWLRQ�GDWD��VXSSRUWV�WKH�WHVWLQJ�DQG�YHULȴFDWLRQ�RI�WKH�IXQFWLRQV�
and data of satellite-based train control systems, and provides agile and powerful technical support for 
HTXLSPHQW�GHYHORSPHQW�DQG�ODERUDWRU\�WHVWLQJ��7KH�GHVLJQ
V�YLDELOLW\�ZDV�FRQȴUPHG�YLD�V\VWHP�GHSOR\PHQW�
DQG�ODERUDWRU\�WHVWV�LQ�DQ�HQJLQHHULQJ�SURMHFW��IXOȴOOLQJ�WKH�ODERUDWRU\�WHVWLQJ�FULWHULD�

Paper ID:
Title:

Authors:

1570924549 
Research and Implementation of Simulation Testing Technology for Train 
Control System Based on Satellite Positioning
Yang Chen, Xiaoyu Cao, and Xingbang Han
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Paper ID:
Title:

Authors:

1570923867 
Research on General Automatic Test Platform for Onboard Automatic Train 
Protection
Zhang Guozhen, Jiang Yunwei, and Shi Miao

Abstract:
7KLV�SDSHU�SUHVHQWV�WKH�GHYHORSPHQW�RI�LQSXW�VKDSLQJ�WHFKQLTXHV�IRU�H΍HFWLYH�VZD\�FRQWURO�RI�D�WRZHU�FUDQH��
considering varying cable lengths. The nonlinear dynamic model of the tower crane is derived using the 
/DJUDQJH�HTXDWLRQ��DQG�VLPXODWLRQV�FRQȴUP�LWV�FORVH�DJUHHPHQW�ZLWK�H[SHULPHQWDO�UHVXOWV��7R�GHVLJQ�DQG�
assess the input shaping control schemes, an unshaped square-pulse input is initially employed to determine 
the system’s characteristic parameters. Zero Vibration (ZV) and Zero Vibration Derivative (ZVD) shapers are 
VSHFLȴFDOO\� GHYLVHG� EDVHG� RQ� WKH� WRZHU� FUDQHȇV� LQKHUHQW� SURSHUWLHV�� DQG� WKHLU� SHUIRUPDQFH� LV� H[DPLQHG�
XQGHU�YDULRXV�RSHUDWLQJ�FRQGLWLRQV��HQFRPSDVVLQJ�SD\ORDG�KRLVWLQJ�VFHQDULRV��7KH�H΍HFWLYHQHVV�RI� WKHVH�
VKDSHUV� LV�HYDOXDWHG� WKURXJK�FULWHULD�VXFK�DV�PD[LPXP�RVFLOODWLRQ�DQG�UHGXFWLRQ�RI�PHDQ�VTXDUHG�HUURU�
(MSE) for overall oscillations. The outcomes of this study demonstrate that implementing input shapers can 
R΍HU�SUDFWLFDO�DQG�DGYDQWDJHRXV�VROXWLRQV�IRU�HQKDQFLQJ�WRZHU�FUDQH�SHUIRUPDQFH�DQG�HQVXULQJ�VPRRWKHU�
operation. 

Paper ID:
Title:
Authors:

1570931664
Sway Control of a Tower Crane with Varying Cable Length Using Input Shaping
Haszuraidah Ishak, Zaharuddin Mohamed, S.M. Fasih, M.M. Bello, Reza Ezuan 
B.W. Adebayo

Abstract:
7UDGLWLRQDO�WUDLQ�FRQWURO�V\VWHPV�H[SHULHQFH�SUREOHPV�VXFK�DV�ORZ�HɝFLHQF\��WHGLRXV�RSHUDWLRQ��KLJK�ODERU�
FRVWV��SRRU�YLVLELOLW\��DQG�GLɝFXOW\�LQ�GHVLJQLQJ�DQG�PDLQWDLQLQJ�WHVW�FDVHV�GXULQJ�PDQXDO�IXQFWLRQDO�WHVWLQJ�
of onboard automatic train protection (ATP) equipment in a semi-physical testing environment. In the study, 
we conducted in-depth research on the functions of various ATP products and designed and implemented a 
general automatic test platform for ATP. Additionally, we developed a general script language for onboard 
$73�WHVWLQJ�WKDW�FDQ�EH�FRQYHUWHG�LQWR�D�VHW�RI�VSHFLȴF�VFULSW�LQVWUXFWLRQV�EDVHG�RQ�WUDLQ�W\SH��)RU�WKH�KDUGZD-
UH��DQ�H[WHQVLEOH�LQWHUIDFH�SODWIRUP�ZDV�GHVLJQHG�DQG�GHYHORSHG�DQG�FRPELQHG�ZLWK�D�URERWLF�DUP�FRQWURO�
XQLW�DQG�GULYHUnȂPDFKLQH�LQWHUIDFH�LPDJH�UHFRJQLWLRQ�XQLW�WR�VLPXODWH�$73�H[WHUQDO�LQSXW�VLJQDOV�DQG�GULYHU�
RSHUDWLRQ��)RU�WKH�VRIWZDUH��ZH�GHVLJQHG�D�JHQHUDO�FRPPXQLFDWLRQ�SURWRFRO�EHWZHHQ�GHYLFHV��GHYHORSHG�D�
VHULHV� RI� WRROVHWV� LQFOXGLQJ� VFULSW� SDUVLQJ� DQG� H[HFXWLRQ�� FRPPXQLFDWLRQ� SURWRFRO� FRQYHUVLRQ�� DQG� WHVW�
SURFHVV�PDQDJHPHQW��DQG�UHDOL]HG�WKH�DXWRPDWLF�FRQWURO�RI�WKH�WHVW�SURFHVV��$Q�DFWXDO�HQJLQHHULQJ�DSSOLFD-
tion indicates that this ATP general automatic test platform can be used to reduce development costs and 
LPSURYH�WHVW�SURGXFWLRQ�HɝFLHQF\��WKHUHE\�VKRZLQJ�KLJK�SUDFWLFDO�YDOXH�

Session 1-1
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Abstract:
Recently, triboelectric nanogenerators (TENGs) have emerged as promising technology to generate electricity 
from wasted mechanical energies based on charge transfer between two suitably selected dielectric surfa-
ces. Simulation studies play a key role in pre-fabrication processes to understand and optimize the TENGs 
SHUIRUPDQFH��ΖQ�WKLV�ZRUN��FRQWDFW�VHSDUDWLRQ�7(1*��&6�7(1*��LV�UHSRUWHG�EDVHG�RQ�ȴQLWH�HOHPHQW�PRGHOLQJ�
VLPXODWLRQ��7KH�LQȵXHQFH�RI�WKH�WKLFNQHVV�DQG�UHODWLYH�SHUPLWWLYLW\�RI�WULERHOHFWULF�PDWHULDOV�RQ�WKH�&6�7(1*�
performance under open-circuit (OC) and short-circuit (SC) conditions was investigated. It was found that 
XQGHU�WKH�2&�FRQGLWLRQ��WKH�RXWSXW�YROWDJH�9B2&�VKRZV�XQVLJQLȴFDQW�FKDQJH��VOLJKW�UHGXFWLRQ��XSRQ�LQFUHD-
sing the thickness of tribo-materials from 100 to 500 µm and the relative permittivity of negative tribo-mate-
ULDO�IURP�����WR������2Q�WKH�RWKHU�KDQG��XQGHU�WKH�6&�FRQGLWLRQ��WKH�DLU�JDS�YROWDJH���9B�JDS�6&���ZDV�VLJQLȴ-
FDQWO\�D΍HFWHG��UHPDUNDEO\�GHFUHDVHG��E\�LQFUHDVLQJ�WKH�WKLFNQHVV�RI�WULER�PDWHULDOV�����WR�����wP�DQG�WKH�
UHODWLYH�SHUPLWWLYLW\�RI�QHJDWLYH�WULER�PDWHULDO�IURP�����WR������ΖQ�DGGLWLRQ��WKH�LQȵXHQFH�RI�WKH�WKLFNQHVV�DQG�
UHODWLYH� SHUPLWWLYLW\� RQ� WKH� HOHFWULF� ȴHOG� DORQJ�ZLWK� WKH�GLVWULEXWLRQ�RI� HOHFWULF� SRWHQWLDO� DQG� HOHFWULF� ȴHOG�
ZLWKLQ�WKH�&6�7(1*�VWUXFWXUH�ZDV�H[SORUHG�WR�EULQJ�DQ�LQ�GHSWK�XQGHUVWDQGLQJ�RI�WKH�IXQGDPHQWDO�SK\VLFV�
of the TENGs.

Paper ID:
Title:

Authors:

1570935315 
ΖQȵXHQFH�RI�WKLFNQHVV�DQG�UHODWLYH�SHUPLWWLYLW\�RI�WULERHOHFWULF�PDWHULDOV�RQ�
CS-TENG performance: A simulation study 
Anas A. Ahmed, Yousri Md Yunos, and Mohamed Sultan Mohamed Ali

Abstract:
The need for sensing technology has arisen as a result of the growing environmental concern over microplas-
tic pollution in water systems. In this work, a potential microplastic sensor based on an optical planar doped 
polymer waveguide was theoretically investigated by using Wave Optics Module-COMSOL Multiphysics® 
VRIWZDUH�RYHU�D�UDQJH�RI���ƉP�WR����ƉP�ZDYHJXLGH�FRUH�GLDPHWHUV��7KH�PLFURSODVWLF�UHIUDFWLYH�LQGH[�RI�WKH�
DQDO\WHV�HPSOR\HG�LQ�WKLV�UHVHDUFK�UDQJHG�IURP������5Ζ8�WR������5Ζ8�UHȵHFWLQJ�WKH�PLFURSODVWLF�UHIUDFWLYH�
LQGH[��7KH�UHVXOWV�UHYHDOHG�WKDW�D���ƉP�FRUH�GLDPHWHU�RI�WKH�ZDYHJXLGH�VHQVRU�DFKLHYHG�WKH�EHVW�VHQVLWLYLW\�
YDOXH�RI�����������DW�ȴ[HG�FODGGLQJ�GHSWK�DQG�ZDYHOHQJWK�RI���ƉP�DQG�����QP��UHVSHFWLYHO\��7KH�VLPXODWLRQ�
ZRUN� R΍HUV� XVHIXO� LQIRUPDWLRQ� IRU� GHVLJQLQJ� D� SRWHQWLDO�ZDYHJXLGH� IRU� UHDO�ZRUOG� DSSOLFDWLRQV� WR� GHWHFW�
microplastics in water. This study is believed to contribute towards the development of cutting-edge sensing 
technologies through the optimized optical waveguide sensor design, which shows promise in addressing 
the serious problem of microplastic pollution in water systems.

Paper ID:
Title:

Authors:

1570933939 
1XPHULFDO�6WXG\�RI�6HQVLWLYLW\�(QKDQFHPHQW�LQ�2SWLFDO�:DYHJXLGH�6HQVRU�'XH�
WR�&RUH�'LDPHWHU
7KLHQHVK�0DULSSDQ��1XU�1DMDKDWXO�+XGD�6DULV��$KPDG�Ζ]]DW�0RKG�+DQDȴ�DQG�
Nazirah Mohd Razali

Session 1-1
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Abstract:
Intelligent Manufacturing Training Equipment (IMTE) are featured with high-value shareable training proper-
ty and high security requirement on human-machine interaction, which prompt urgent demands on equip-
PHQW�VKDULQJ�DQG�YLUWXDO�WUDLQLQJ�RI�Ζ07(V�EDVHG�RQ�'LJLWDO�7ZLQ��'7���(QDEOLQJ�WKH�H΍HFWLYH�GDWD�DFTXLVLWLRQ�
DQG�UHDO�WLPH�LQWHUDFWLRQ�IRU�WKH�'7�V\VWHP�FRQVWUXFWLRQ�IRU�Ζ07(V��'DWD�$FTXLVLWLRQ�ΖQWHUIDFH�'HȴQLWLRQ�DQG�
Cross-Network Real-Time Communication technologies are researched, including the universal IMTE data 
DFTXLVLWLRQ� LQWHUIDFH�GHȴQLWLRQ�PHWKRG�EDVHG�RQ�0RGHO�RI�7KLQJV� �0R7��DQG� WKH� UHDO�WLPH�FURVV�QHWZRUN�
FRPPXQLFDWLRQ�WHFKQRORJ\�EDVHG�RQ�ΖQWUDQHW�3HQHWUDWLRQ��$�SURWRW\SH�Ζ07(�'7�V\VWHP�LV�EXLOW�IRU�WKH�H΍HFWL-
YHQHVV�YHULȴFDWLRQ�RQ�LQWHUIDFH�GHȴQLWLRQ��DFTXLVLWLRQ�DQG�WUDQVIHUULQJ�RI�Ζ07(�GDWD��ZKHUH�WKH�0R7�RI�Ζ07(�
facilitates the PLC data collection and Intranet Penetration accelerates the data transfer, thus drive the real-ti-
PH�LQWHUDFWLRQ�EHWZHHQ�Ζ07(�DQG�WKH�'7�V\VWHP��UHDOL]LQJ�WKH�VLPSOLȴFDWLRQ�RI�GDWD�DFTXLVLWLRQ�DQG�UHDO�WLPH�
cross-network communication for IMTEs.

Paper ID:
Title:

Authors:

1570940139 
5HVHDUFK�RQ�'DWD�$FTXLVLWLRQ�DQG�5HDO�7LPH�&RPPXQL�&DWLRQ�IRU�ΖQWHOOLJHQW�
0DQXIDFWXULQJ�7UDLQLQJ�(TXLSPHQW�%DVHG�RQ�0RGHO�RI�7KLQJV�DQG�ΖQWUDQHW�
Penetration
Wan Nengwen, Zhang Wenjun, Li Tan, Chen Meng1, Song Weining, Chen 
Honglin, Zhu Jingyu, Cao  Huifeng, Chen Nanjiang, Wang Qi, Lin Yanwen and Li 
5XQTLDQJ



Abstract:
Conventional model validation methods analyze outputs similarity between simulation and real world with 
same inputs. However, it is hard to guarantee the condition in practice. In order to solve the problem, a 
method based on convolutional neural network (CNN) is proposed, including data preprocessing, activation 
function, loss function, and optimization algorithm. Meanwhile, a CNN is established for model validation 
WUDLQLQJ�DQG�WHVW��)LQDOO\��D�FDVH�VWXG\�RI�PRGHO�YDOLGDWLRQ�LV�SUHVHQWHG��7KH�UHVXOW�VKRZV�WKDW��WKH�PHWKRG�FDQ�
obtain 98.5% validation accuracy under the condition of same inputs, and can discriminate credibility levels 
ZLWK�GL΍HUHQW�LQSXWV�DV�ZHOO�

Paper ID:
Title:
Authors:

1570921542 
$�0RGHO�9DOLGDWLRQ�0HWKRG�%DVHG�RQ�&RQYROXWLRQDO�1HXUDO�1HWZRUN
Ke Fang and Ju Huo

Abstract:
Student attendance and being present during lectures plays a very important role in the value of the lesson 
and understanding of each student. There are a number of methods to record the attendance of the students 
VXFK�DV�VLJQDWXUH�RQ�SDSHU��45�FRGH��5)Ζ'�PHWKRG�DQG�ȴQDOO\�PRGHO�EDVHG�V\VWHP��7KH�PRVW�XVHG�PHWKRG�
LV�VLJQDWXUH�RI�VWXGHQWV�HYHQ�WKRXJK�LW�LV�PRVWO\�XVHG�LW�VX΍HUV�IURP�XQHWKLFDO�EHKDYLRU�E\�VRPH�VWXGHQWV�
and students forgetting to register their attendance. This research will develop a system to improve atten-
dance registration accuracy by integrating it with custom recognition model. The class will be installed with a 
device that consists of a microcontroller and camera. The system will take an image of the class and send it 
to the database to be analyzed and then after recognizing the faces each face will be registered followed by 
the date and time it has been detected. All data will be stored in a database. The database can be accessed 
by the lecturers at the end of the class to review the attendance of students without the need to waste time 
on manually registering it.

Paper ID:
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Authors:

1570929151  
(QKDQFLQJ�)DFH�5HFRJQLWLRQ�$FFXUDF\�7KURXJK�ΖQWHJUDWLRQ�RI�<2/2�Y��DQG�
'HHS�/HDUQLQJ��$�&XVWRP�5HFRJQLWLRQ�0RGHO�$SSURDFK
0DKPRXG�-DPHHO�$WWD�'DDVDQ�DQG�0RKDPPDG�+DȴV�Ζ]UDQ�%LQ�ΖVKDN
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Abstract:
Customizing 3D terrain based on user semantics plays an important role in military simulation, but it is 
GLɝFXOW�WR�UHDOL]H�UHDOLVWLF�UHVXOWV�EHFDXVH�RI�WKH�OLPLWHG�DELOLW\�RI�VRPH�VLPSOH�&RQYROXWLRQDO�QHXUDO�QHWZRUN�
(CNN) models. In order to meet the personalized needs of users, this article proposes a prototype learning 
EDVHG� WHUUDLQ� JHQHUDWLRQ� QHWZRUN� �3UR7*�1HW��� &RQFUHWHO\�� LW� H[WUDFWV� WHUUDLQ� VHPDQWLFV� EDVHG� SURWRW\SH�
features from a small number of terrain surface samples, and then transfers the pre-learned features to user 
FXVWRPL]DWLRQ��6SHFLȴFDOO\��D�SURWRW\SH� OHDUQLQJ�EDVHG� IUDPHZRUN� LV�GHVLJQHG�� LQFOXGLQJ�D� WHUUDLQ� WH[WXUH�
generation module (TGM), prototype feature generation module (PGM), and multiple prototype features 
PDWFKLQJ�PRGXOH��)00���7*0�LV�GHVLJQHG�DV�WKH�&*$1�EDVHG�3L[�SL[��3L[HO�WR�3L[HO��VWUXFWXUH��ZKLFK�FDQ�
JHQHUDWH�UHDOLVWLF�WHUUDLQ�WH[WXUHV�EDVHG�RQ�XVHU�VHPDQWLFV��SURYLGLQJ�D�UHOLDEOH�WHUUDLQ�WH[WXUH�GDWD�VRXUFH�
IRU�SURWRW\SH�OHDUQLQJ��%DVHG�RQ�WKH�VHPDQWLF�WHUUDLQ�WH[WXUH�JHQHUDWHG�E\�7*0��PXOWL�IHDWXUHV�DUH�H[WUDF-
WHG�LQ�3*0�LQFOXGLQJ�WKH�DGDSWLYH�VXSHU�SL[HO�JXLGHG�IHDWXUHV�DQG�WKH�WHUUDLQ�VSDWLDO�IHDWXUH�� ΖQ�DGGLWLRQ��
multiple feature matching strategy is proposed for achieving the better matching between prototype 
PDWFKLQJ�DQG�XVHU�VHPDQWLF�IHDWXUHV��7DNLQJ�D�SXEOLF�GDWDVHW�RI�UHDO�WHUUDLQ�DV�DQ�H[DPSOH��LW�ZDV�YHULȴHG�
that the prototype based method can generate realistic 3D terrain and achieve user customization to obtain 
realistic results.

Paper ID:
Title:
Authors:

1570924685 
3URWRW\SH�/HDUQLQJ�%DVHG�5HDOLVWLF��'�7HUUDLQ�*HQHUDWLRQ�IURP�8VHU�6HPDQWLFV
Yan Gao, Jimeng Li, Jianzhong Xu, Xiao Song and Hongyan Quan

Abstract:
Security is a major concern for all premise properties, such as residences, industries, etc. Lack of a secure 
system will open a window of opportunity for theft that causes damage, loss of property, and emotional 
misery. This paper mainly focused on the OWASP development of an embedded live surveillance camera with 
LQVWDQW�QRWLȴFDWLRQ��7KH�V\VWHP�IXQFWLRQV�E\�FDSWXULQJ�YLGHR�RI�DQ\�PRWLRQ�GHWHFWHG�LQ�UHVWULFWHG�DUHDV��VXFK�
as user belongings and property. The system will immediately alert the user via Telegram and email, for 
further action to be taken as the result proves within an average of 2.3 seconds of motion detection and a 
user alert system of 3.8 seconds. The monitoring system with a high alarm rate is able to integrate with the 
system and communicate with the user by using an embedded system of Raspberry Pi 4 Model B. The algori-
thms used in this research include the dynamic programming algorithm (DPA) and the application program-
PLQJ�LQWHUIDFH��$3Ζ���7KH�LQWHJUDWLRQ�DQG�HPEHG�V\VWHP�LQGLFDWH�WKH�V\VWHP�HɝFLHQF\�RI��������ZLWK�HUURU�
tolerance below 3.1% using Support Vector Machine (SVM) as a tool to analyze system performance of True 
3RVLWLYH��73���7UXH�1HJDWLYH��71���)DOVH�3RVLWLYH��)3���DQG�)DOVH�1HJDWLYH��)1��
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Authors:

1570915853 
(QKDQFHPHQW�RI�2:$63�0RQLWRULQJ�6\VWHP�ZLWK�ΖQVWDQW�1RWLȴFDWLRQ
0��6D]ZDQ�6\DȴT��0��1RUD]OLQD��DQG�0��)DWLQ�)DTLKDK�
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Abstract:
People in industries like manufacturing require, use, and produce knowledge on a daily basis. Tremendous 
TXDQWLW\�RI�GDWD�ZLWK�GL΍HUHQFH�LQ�IRUPDWV��VWUXFWXUHV�DQG�OLQNDJHV�QHHG�WR�EH�FDXWLRXVO\�H[SORUHG��+RZHYHU��
WKH�PRVW�YDOXDEOH�NQRZOHGJH�LV�QRW�HDV\�WR�LGHQWLI\�RU�VKDUH�EHFDXVH�LW�LV�GHHS�ZLWKLQ�WKH�PLQGV�RI�H[SHUWV��
In manufacturing, it is very common to see dashboards on business performance, however, very few literatu-
UHV� DYDLODEOH� RQ� WHFKQLFDO� NQRZOHGJH�PDQDJHPHQW�� 7HFKQLFDO� NQRZOHGJH� RI� DQ� H[SHUW� FDQ� EH� H΍HFWLYHO\�
managed and transferred by having an interface or dashboard that provides adequate information for the 
learners. Hence, this project aims to establish intelligent Decision Support System (iDSS) that can strategically 
PDQDJH��WUDQVIHU��DQG�VKDUH�YDOXDEOH�NQRZOHGJH�RI�H[SHUWV�ZLWKLQ�WKH�PDQXIDFWXULQJ�RUJDQL]DWLRQ�EDVHG�RQ�
PDFKLQH�OHDUQLQJ�DQG�GHHS�OHDUQLQJ�PRGHOV��7KLV�VWXG\�XVHG�(QJOLVK�WH[W�GDWD�WKDW�LV�SURSHUO\�SKUDVHG�WR�
build a deep learning model in Natural Language Processing (NLP) for maintenance factory reports. As a 
result, interactive visualizations are presented to aid decision-makers in making knowledgeable decisions 
WKDW�LQFOXGHV�WKH�GLVSOD\�RI�IDLOXUH�GLDJQRVWLF�DQG�1DPHG�(QWLW\�5HFRJQLWLRQ��1(5���7KHVH�ȴQGLQJV�PD\�SURYL-
de troubleshooting insights as an assistance to new employees and deliver a precise management of 
GHFLVLRQV�LQ�ORRNLQJ�EDFN�LQ�KLVWRU\�DQG�SUHSDULQJ�DKHDG��7KH�LQYHVWLJDWLRQ�RI�WKLV�VWXG\�ZLOO�EH�IXUWKHU�H[SOR-
UHG�IRU�FRPSOH[�QXPHULF�SDUDPHWHUV�IURP�VHQVRUV�GDWD��LQWHJUDWLRQ�RI�SUHGLFWLYH�PDLQWHQDQFH�LQ�WKH�GDVK-
board, and utilizing a more sophisticated training model for better predictions.

Paper ID:
Title:
Authors:

1570934768 
ΖQWHOOLJHQW�'HFLVLRQ�6XSSRUW�6\VWHP��L'66��IRU�0DQXIDFWXULQJ�'DWD�&RUSXV
Nurul Hannah Mohd Yusof, Nurul Adilla Mohd Subha, Norikhwan Hamzah, 
)D]LODK�+DVVDQ��DQG�0RKG�$UL΍DQDQ�0RKG�%DVUL

Abstract:
$SSUR[LPDWHO\����RI� WKH�ZRUOG
V�FDUERQ�GLR[LGH� �&2���HPLVVLRQV�DUH�DWWULEXWHG�WR� LQWHUQDWLRQDO�VKLSSLQJ��
with the main source of carbon emissions from ships coming from the marine engines' consumption of fossil 
fuels, especially heavy fuel oil. With the use of the A* algorithm for route optimization, this study compares 
the carbon emissions of diesel and greener ships by simulating the routing of 5000 TEU container ships 
WKURXJK�GL΍HUHQW�ZHDWKHU� FRQGLWLRQV�� ΖQ� WKH� VWXG\�� GDWD� IURP�GHSHQGDEOH� VRXUFHV� DUH� JDWKHUHG�� FDUERQ�
emissions are calculated, and routes are optimised utilising the A* algorithm. The outcomes show the discre-
pancies in carbon emissions between diesel and green ships, and the algorithm's success in lowering emis-
VLRQV�WKURXJK�RSWLPDO�URXWH�SODQQLQJ�LV�GHPRQVWUDWHG��7KH�UHVHDUFK�KLJKOLJKWV�WKH�VLJQLȴFDQFH�RI�VZLWFKLQJ�
to more environmentally friendly options whilst providing useful information for the shipping industry. The 
study concludes with suggestions for more investigation and advancements in carbon emission reduction 
tactics. By utilizing the A* algorithm, this research enhances the study of ship emissions analysis while deve-
loping environmentally responsible behaviour in the marine industry.

Paper ID:
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1570940339  
&RPSDULVRQ�RI�'LHVHO�DQG�*UHHQ�6KLS�&DUERQ�(PLVVLRQV�ZLWK�$�6WDU�5RXWH�
Optimization
Mohammad Zakir Bin Mohd Ridwan, Malcolm Yoke Hean Low and Weidong Lin
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Abstract:
(OHFWULF�YHKLFOHV�IDFH�D�UHPDUNDEOH�FKDOOHQJH�LQ�WKH�IRUP�RI�UDQJH�DQ[LHW\��DV�WKHLU�OLPLWHG�RSHUDWLRQDO�UDQJH�
SHU�FKDUJH�KDV�KLQGHUHG�ZLGHVSUHDG�DGRSWLRQ��7KLV�FRQFHUQ�LV�IXUWKHU�DPSOLȴHG�E\�FRQVXPHUV
�DSSUHKHQ-
sions about running out of battery and the scarcity of charging infrastructure, coupled with the time-consu-
ming recharging process. Surmounting this barrier will not only revolutionize transportation but also 
empower individuals to embrace the sustainable future of electric mobility, transforming the way we move 
DQG� OLYH��7KLV�ZRUN�GHYHORSV�D�G\QDPLF�FXUUHQW�OLPLWLQJ�PHFKDQLVP�IRU�H[LVWLQJ�SHUVRQDO�HOHFWULF�PRELOLW\�
(PEM) equipment such as electric scooters. Based on onboard battery state-of-charge (SoC) and pre-set limit 
levels, the throttle signal is bypassed by an added microcontroller (STRETCH) to reduce battery depletion and 
hence prolong the scooter's range. This study performs modeling and simulation of the e-scooter using 
MATLAB-Simulink, integrating the dynamic limiting algorithm. Simulation results are compared and validated 
ZLWK�ȴHOG�WHVW�GDWD�RI�WKH�HQKDQFHG�H�VFRRWHU��XVLQJ�DQ�)7'Ζ�VHULDO�DGDSWHU�IRU�VHULDO�FRPPXQLFDWLRQ�ZLWK�WKH�
user interface. The acquired data is meticulously analyzed to obtain crucial operating parameters, facilitating 
a comprehensive performance comparison between the real scooter and the simulation model.

Paper ID:
Title:

Authors:

1570932171 
ΖQWHJUDWLQJ�'\QDPLF�/LPLWLQJ�0HFKDQLVP�LQ�(OHFWULF�6FRRWHU�WR�0LWLJDWH�5DQJH�
$Q[LHW\�YLD�6R&�7UDFNLQJ�5DQJH�(QKDQFHPHQW�$WWDFKPHQW��675(7&+�
.KDLUXO�$]KDU�&KH�.DPDUXGLQ��6DLIXO�$]ULQ�0�=XONLȵL��*KXODP�(�0XVWDID�$EUR�
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Abstract:
0RELOH�(GJH�&RPSXWLQJ��0(&��KDV�JDLQHG�VLJQLȴFDQW�DWWHQWLRQ�LQ�HQKDQFLQJ�WKH�HɝFLHQF\�RI�5HFRPPHQGD-
tion systems. However, the trustworthiness of servers poses a challenge as they can potentially compromise 
XVHU�SULYDF\��7R�DGGUHVV�WKLV�LVVXH��ZH�SURSRVH�D�IUDPHZRUN�IRU�PDWUL[�IDFWRUL]DWLRQ�EDVHG�UHFRPPHQGDWLRQ�
XVLQJ�/RFDO�'L΍HUHQWLDO�3ULYDF\��/'3���ΖQLWLDOO\��XVHU�GDWD�LV�SHUWXUEHG�XVLQJ�3LHFHZLVH�0HFKDQLVP��D�NLQG�RI�
LDP algorithm) and published to an edge server. The edge server performs basic computations on the 
SHUWXUEHG�GDWD��ZKLOH�WKH�FORXG�VHUYHU�HPSOR\V�PDWUL[�IDFWRUL]DWLRQ�WR�FRPSXWH�ODWHQW�IDFWRUV�IRU�XVHUV�DQG�
LWHPV��ZKLFK�DUH�WKHQ�VHQW�EDFN�WR�WKH�HGJH�VHUYHU��)LQDOO\��WKH�HGJH�VHUYHU�FRPSXWHV�VLPLODULW\�YDOXHV�DQG�
JHQHUDWHV�SHUVRQDOL]HG�UHFRPPHQGDWLRQV�IRU�XVHUV��7KURXJK�H[WHQVLYH�VLPXODWLRQV��RXU�DOJRULWKP�HQVXUHV�
UHFRPPHQGDWLRQ� DFFXUDF\� ZKLOH� SUHVHUYLQJ� XVHU� SULYDF\�� %\� FRPSDULQJ�ZLWK� WKH� JHQHUDOL]HG� GL΍HUHQWLDO�
SULYDF\� PHFKDQLVP�� WKH� 3LHFHZLVH� 0HFKDQLVP� XVHG� LQ� WKLV� SDSHU� KDV� D� EHWWHU� UHFRPPHQGDWLRQ� H΍HFW��
thereby demonstrating its practical utility.

Paper ID:
Title:

Authors:

1570928238
Research on Matrix Factorization Recommendation Algorithm Based on Local 
'L΍HUHQWLDO�3ULYDF\
Li yong, Song Xiao, Zeng Ruilin and Liu Songsong

Abstract:
Most of the current tracking methods for multi-target pedestrian tracking are unable to solve the problem 
where the tracking targets are blocked and reappears after disappearing in the camera perspectives, which 
brings great challenges to its practical application. To tackle this problem in dense crowds, we propose a 
multi-target pedestrian tracking method based on fusion feature correlation under multi-vision: Updating 
WKH�SHGHVWULDQ�IHDWXUH�SRRO�EDVHG�RQ�*00�WR�UHGXFH�WKH�IHDWXUH�SROOXWLRQ��7KHQ�G\QDPLFDOO\�FDOFXODWLQJ�WKH�
VLPLODULW\�WKUHVKROG�RI�WDUJHW�IHDWXUHV�EDVHG�RQ�.�PHDQV�DOJRULWKP��8VH�WKH�LGHD�RI�YRWLQJ�WR�PDWFK�SHGHV-
trian features and determine the addition and reappearance of pedestrians. The results on open dataset 
Shelf show that our method improve the accuracy and success rate of tracking under the condition of occlu-
sion and reappearance after disappearance.

Paper ID:
Title:

Authors:

1570924018  
$�0XOWLYLHZ�$SSURDFK�WR�7UDFNLQJ�3HRSOH�LQ�&URZGHG�6FHQHV�8VLQJ�)XVLRQ�
Feature Correlation
Kai Chen, Yujie Huang and Ziyuan Wang
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Abstract:
$Q� LQQRYDWLYH�VWUDWHJ\��6RIWZDUH�'HȴQHG�1HWZRUNLQJ� �6'1���SURYLGHV� LPSURYHG�QHWZRUN�SURJUDPPDELOLW\��
ȵH[LELOLW\��DQG�VFDODELOLW\��+RZHYHU��D�ORW�RI�UHFHQW�PDWHULDO�RQ�WKH�WUDQVLWLRQ�IURP�WUDGLWLRQDO�QHWZRUN�GHVLJQV�
to SDN has recommended providing static heuristic algorithms for determining the node migration sequence 
in legacy networks. The approach is deemed unfeasible for use in real-world circumstances and has issues 
PDQDJLQJ�WKH�FKDQJLQJ�QDWXUH�RI�QHWZRUN�WUDɝF��5HLQIRUFHPHQW�OHDUQLQJ��5/��KDV�WKHUHIRUH�EHHQ�SURSRVHG�
IRU�XVH� LQ�6'1�GRPDLQV�VXFK�ȵRZ�HQWU\�PDQDJHPHQW��FRQWUROOHU�SODFHPHQW��DQG�URXWLQJ�VHOHFWLRQ�� ΖQ�WKH�
VWXG\��ZH�ȴUVW�H[DPLQH�WKH�UHOHYDQW�UHVHDUFK�RQ�UHLQIRUFHPHQW�OHDUQLQJ�DSSOLFDWLRQV�RQ�6'1�FRQGXFWHG�E\�
SUHYLRXV�UHVHDUFKHUV�DQG�LGHQWLI\�WKH�GLɝFXOWLHV�LQ�6'1�PLJUDWLRQ��)LQDOO\��XVLQJ�4�OHDUQLQJ�LQ�WKLV�FRQWH[W��
we proposed a reinforcement learning technique to get around these problems and carefully transition a 
network's legacy nodes to SDN nodes. Thus, we have discussed designs for applying reinforcement learning 
to a hSDN deployment in a legacy network in this article.

Paper ID:
Title:

Authors:

1570929666  
6LPXODWLRQ�'HVLJQ�RI�5HLQIRUFHPHQW�%DVHG�0LJUDWLRQ�6\VWHP�LQ�6RIWZDUH�'H-
ȴQHG�1HWZRUNLQJ�8VLQJ�4�/HDUQLQJ
$YLQDVK�ΖPDQXHO�*DQD�5DM�DQG�7DQ�6DZ�&KLQ

Abstract:
7KH�UDSLG�GHYHORSPHQW�DQG�H[WHQVLYH�DSSOLFDWLRQ�RI�F\EHUVSDFH�KDYH�EURXJKW�QXPHURXV�RSSRUWXQLWLHV�WR�
Internet users. Due to the characteristics of virtual, and open nature, cybersecurity assets are highly suscepti-
EOH�WR�DWWDFNV��7KHUHIRUH��VHFXULW\�DVVHW�ULVN�DVVHVVPHQW�LV�D�FKDOOHQJLQJ�WDVN�LQ�WKH�ȴHOG�RI�F\EHUVSDFH�VHFXUL-
ty. We present Security Asset Attention Network (SeAAN), a novel model that achieve risk assessment of asset 
QRGH�WR�FDSWXUH�WHPSRUDO�NQRZOHGJH�JUDSK�VWUXFWXUDO�HYROXWLRQ��6SHFLȴFDOO\��6H$$1�FRPSXWHV�ULVN�DVVHVV-
ment of asset node through joint attention focus on both structural neighbor and temporal history, which 
DVVLJQV�GLVWLQFW�VQDSVKRWV�WR�IDFWV�DW�YDULRXV�WLPH�VWDPSV��FDSWXULQJ�G\QDPLF�NQRZOHGJH�ȵXFWXDWLRQV�H΍HFWL-
YHO\�� ([WHQVLYH� H[SHULPHQWV� GHPRQVWUDWH� WKDW� 6H$$1� DFKLHYHV� VLJQLȴFDQW� SHUIRUPDQFH� RQ� D� UHDO�ZRUOG�
benchmark dataset for temporal knowledge graph enhanced security asset risk assessment. Moreover, our 
DEODWLRQ�DQDO\VLV�FRQȴUPV�WKH�HɝFDF\�RI�LQWHJUDWLQJ�VWUXFWXUDO�DWWHQWLRQ�DQG�WHPSRUDO�VHOI�DWWHQWLRQ�LQ�D�MRLQW�
PDQQHU�� (PSLULFDO� UHVXOWV� RQ� UHDO�ZRUOG� GDWDVHWV� GHPRQVWUDWH� WKDW� RXU�PRGHO� H[KLELWV�PRUH� VXEVWDQWLDO�
performance enhancements compared to conventional approaches.

Paper ID:
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1570933431 
Research on Security Assets Attention Networks for Temporal Knowledge 
Graph Enhanced Risk Assessment
Ying Cui, Xiao Song, Yancong Li, Wenxin Li, and Zuosong Chen
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Abstract:
Recent advancements in plant leaf disease detection using image analysis have sparked a reevaluation of 
farming practices, especially in agriculture-dependent countries like Bangladesh. Automatic detection 
V\VWHPV�SURYLGH� WLPHO\� LGHQWLȴFDWLRQ�RI� URRWV�� VWHPV�� OHDYHV�� DQG� IUXLWV�� DOORZLQJ� IDUPHUV� WR� FDSWXUH� DQG�
diagnose plant diseases through images easily. This approach saves time and reduces costs while enabling 
remote monitoring and support for farmers. Our paper introduces a CNN-based technology for plant disease 
GHWHFWLRQ�DQG�DVVHVVHV� LWV�SHUIRUPDQFH�XVLQJ�YDULRXV�DOJRULWKPV�� LQFOXGLQJ�$OH[QHW��*RRJOHQHW��5HVQHW����
9**���� 9**���� 'DUNQHW���� 6KXɞHQHW�� 6TX]]HQHW�� 0RELOHQHWY��� ΖQFHSWLRQY��� ΖQFHSWLRQUHVQHWY��� (ɝFLHQW-
QHWE���'HVQHW�����;FHSWLRQ��1DVQHW�ODUJH��<RORY���DQG�1DVQHWPRELOH��$PRQJ�WKHVH��<RORY��H[KLELWHG�H[FHS-
WLRQDO�YDOLGDWLRQ�DFFXUDF\�RI��������VKRZFDVLQJ� LWV�H΍HFWLYHQHVV� LQ�GLVHDVH� ORFDOL]DWLRQ�DQG� LGHQWLȴFDWLRQ��
7KLV�VWXG\�KLJKOLJKWV�WKH�QHFHVVLW\�RI�GHHS�OHDUQLQJ�RSWLPL]HUV�LQ�LPSURYLQJ�SLFWXUH�FODVVLȴFDWLRQ�RXWFRPHV��
particularly for plant disease diagnosis, and recommends improvements in deep learning architectures and 
optimization techniques.

Paper ID:
Title:
Authors:

1570933695
5HYROXWLRQL]LQJ�3ODQW�'LVHDVH�'HWHFWLRQ�ZLWK�&11�DQG�'HHS�/HDUQLQJ
Fariha Tabassum, Imtiaj Ahmed1, Mahmud Hasan, Adnan Mahmud, and Abdul-
lah Ahnaf

Abstract:
ΖQ� WKH�ȴHOG�RI� IUHVK� IUXLW�EXQFK�ULSHQHVV�FODVVLȴFDWLRQ�� WKH�DYDLODELOLW\�RI�DQQRWDWHG�UHDO�ZRUOG�GDWDVHWV� LV�
RIWHQ� OLPLWHG��SRVLQJ�FKDOOHQJHV�IRU�GHYHORSLQJ�DFFXUDWH�DQG�UREXVW�FODVVLȴFDWLRQ�PRGHOV��7R�DGGUHVV�WKLV�
OLPLWDWLRQ��V\QWKHWLF�GDWD�JHQHUDWLRQ�WHFKQLTXHV�KDYH�HPHUJHG�DV�D�SURPLVLQJ�VROXWLRQ��R΍HULQJ�WKH�SRWHQWLDO�
to augment dataset sizes and improve model performance. This study investigates the application of synthe-
WLF�GDWD�IRU�HQKDQFLQJ�))%�ULSHQHVV�FODVVLȴFDWLRQ��%\�OHYHUDJLQJ�VLPXODWLRQ�EDVHG�DSSURDFKHV��D�GLYHUVH�VHW�
RI�V\QWKHWLF�))%�LPDJHV�ZDV�JHQHUDWHG��UHSOLFDWLQJ�YDULDWLRQV�LQ�OLJKWLQJ�FRQGLWLRQV��REMHFW�DSSHDUDQFHV��DQG�
environmental factors. The synthetic dataset was carefully designed to match the quantity of real data, ensu-
ULQJ� D� EDODQFHG� FRPSDULVRQ�� 7KURXJK� H[WHQVLYH� H[SHULPHQWV�� WKH� SHUIRUPDQFH� RI� FODVVLȴFDWLRQ� PRGHOV�
trained on synthetic data was evaluated and compared with models trained solely on real data. The results 
GHPRQVWUDWHG�WKH�HɝFDF\�RI�V\QWKHWLF�GDWD�LQ�LPSURYLQJ�WKH�DFFXUDF\�DQG�JHQHUDOLVDWLRQ�FDSDELOLW\�RI�WKH�
PRGHOV�� )XUWKHUPRUH�� SHUIRUPDQFH� HYDOXDWLRQ� PHWULFV�� LQFOXGLQJ� PHDQ� DYHUDJH� SUHFLVLRQ� �P$3��� ZHUH�
HPSOR\HG� WR� DVVHVV� WKH�PRGHOV
� SHUIRUPDQFH� DFURVV� GL΍HUHQW� ULSHQHVV� OHYHOV�� 7KH� ȴQGLQJV� KLJKOLJKW� WKH�
SRWHQWLDO�RI� V\QWKHWLF�GDWD� IRU� IUHVK� IUXLW�EXQFK� ULSHQHVV� FODVVLȴFDWLRQ�DQG�HPSKDVLVH� WKH� LPSRUWDQFH�RI�
leveraging simulation-based techniques for generating high-quality synthetic datasets. This research contri-
EXWHV� WR� WKH� DGYDQFHPHQW� RI� FODVVLȴFDWLRQ�PRGHOV� LQ� VFHQDULRV� ZLWK� OLPLWHG� UHDO�ZRUOG� GDWD� DYDLODELOLW\��
SDYLQJ�WKH�ZD\�IRU�LPSURYHG�DFFXUDF\�DQG�UHOLDELOLW\�LQ�))%�ULSHQHVV�FODVVLȴFDWLRQ�

Paper ID:
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1570934415   
6\QWKHWLF�'DWD�*HQHUDWLRQ�IRU�)UHVK�)UXLW�%XQFK�5LSHQHVV�&ODVVLȴFDWLRQ
Goh Jin Yu, Yusri Md Yunos and Mohamed Sultan Mohamed Ali
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Abstract:
Accurately estimating remaining useful life (RUL) is critical to reducing unplanned downtime, lowering main-
WHQDQFH�FRVWV��DQG�LPSURYLQJ�VDIHW\�DQG�UHOLDELOLW\�LQ�WKH�ȴHOG�RI�SURJQRVWLFV�DQG�KHDOWK�PDQDJHPHQW��3+0���
$W�SUHVHQW��PRVW�RI�WKH�GDWD�GULYHQ�58/�HVWLPDWLRQ�PHWKRGV�DUH�VLQJOH�WDVN�OHDUQLQJ�PRGHOV��L�H���WKH�DX[LOLDU\�
tasks related to RUL are neglected, resulting in limited prediction accuracy. In this case, this study presents a 
PXOWL�WDVN�OHDUQLQJ��07/��IUDPHZRUN�FRPSRVHG�RI�D�VWUXFWXUH�RI�PXOWL�JDWH�PL[WXUH�RI�H[SHUWV��00R(��DQG�D�
graph attention network (GAT) model, aiming to utilize the health state (HS) evaluation task to improve the 
SURJQRVWLFV�DFFXUDF\��6SHFLȴFDOO\��*$7�ZDV�HPSOR\HG�WR�H[WUDFW� WKH� LQWULQVLF�VSDWLDO� LQIRUPDWLRQ� IURP�WKH�
sensor network. A gating mechanism in the MMoE was utilized to adjust the parameters based on the distinc-
WLYH�IHDWXUHV�RI�GL΍HUHQW�WDVNV��0RUHRYHU��ZH�DSSOLHG�D�OHDUQDEOH�UHJXODUL]DWLRQ�WHUP�WR�GHDO�ZLWK�WKH�IXVLRQ�
RI�+6�ORVV�DQG�58/�ORVV��([SHULPHQWV�RQ�WKH�DLUFUDIW�HQJLQH�GDWDVHWV�UHYHDO�WKDW�WKH�58/�SUHGLFWLRQ�SHUIRU-
mances of MMoE-GAT are superior to those of available state-of-the-art (SOTA) methods.

Paper ID:
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Authors:

1570934431 
MMoE-GAT: A Multi-Gate Mixture-Of-Experts Boosted Graph Attention Network 
for Aircraft Engine Remaining Useful Life Prediction
Lu Liu, Xiao Song, Bingli Sun , Guanghong Gong, and Wenxin Li
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1570912205 
Solving a Mobile Robot Scheduling Problem Using Metaheuristic Approaches
Erlianasha Samsuria, Mohd Saiful Azimi Mahmud, Norhaliza Abdul Wahab 

Abstract:
In this paper, a systematic method for determining the mathematical model for the pH neutralization process 
LV�SURSRVHG�E\�DSSO\LQJ�V\VWHP�LGHQWLȴFDWLRQ�WHFKQLTXHV�WR�WKH�FRQWUROOHU�GHVLJQ�UHTXLUHPHQWV��7KH�LGHQWLȴ-
FDWLRQ� LV� FRQGXFWHG� H[SHULPHQWDOO\� XVLQJ� DQ� DFWXDO� SLORW� SODQW� DQG� DQDO\VLV� LV� SHUIRUPHG� XVLQJ�0$7/$%�
WRROER[� IRU� V\VWHP� LGHQWLȴFDWLRQ�� 7KH� LGHQWLȴFDWLRQ� LV� EDVHG� RQ� WKH� ȴUVW� RUGHU� SOXV� GHDG� WLPH� �)23'7��
PHWKRG�DQG�VXEVHTXHQW�DSSOLFDWLRQ�RI�PRGHO�HVWLPDWLRQ�DQG�YDOLGDWLRQ�WHVWV��ΖQ�WKLV�VWXG\��S+�LV�D�FRQWUROOHG�
YDULDEOH�DQG�DONDOL�GRVLQJ�SXPS�VWURNH�UDWH�LV�D�PDQLSXODWHG�YDULDEOH��7KH�DFLG�GRVLQJ�SXPS�VWURNH�UDWH�LV�
ȴ[HG�DW������)RXU�RSHQ�ORRS�VWHS�UHVSRQVH�H[SHULPHQWV�ZHUH�FRQGXFWHG�LQ�ZKLFK�WKH�DONDOL�GRVLQJ�SXPS�
VWURNH�UDWH�ZDV�VHW�DW������6HW�$��������6HW�%��������6HW�&���DQG������6HW�'���%DVHG�RQ�WKH�EHVW�ȴW�SHUIRUPDQFH�
FULWHULD��6HW�%��6HW�&�DQG�6HW�'�VKRZ�DSSUR[LPDWHO\�WKH�VDPH�UHVXOWV��)UHTXHQF\�UHVSRQVH�DQDO\VLV�ZDV�SHUIRU-
PHG�XVLQJ�%RGH�SORW�DQG�1\TXLVW�GLDJUDP�WR�GHWHUPLQH�WKH�VWDELOLW\��7KH�UHVXOWV�VKRZ�WKDW�6HW�%�LV�PRUH�
VWDEOH�WKDQ�6HW�&�DQG�6HW�'��7KH�VWDELOLW\�FULWHULRQ�LV�LPSRUWDQW�EHFDXVH�WKH�REWDLQHG�)23'7�PRGHO�LV�XVHG�
IRU�FRQWUROOHU�GHVLJQ�

Paper ID:
Title:

Authors:

1570923664 
ΖGHQWLȴFDWLRQ�RI�)LUVW�2UGHU�SOXV�'HDG�7LPH�IRU�D�S+�1HXWUDOL]DWLRQ�3URFHVV�
8VLQJ�2SHQ�/RRS�7HVW
Azavitra Zainal, Norhaliza Abdul Wahab, Mohd Ismail Yusof and Mashitah Che 
Razali

Abstract:
)OH[LEOH�0DQXIDFWXULQJ�6\VWHPV��)06��FRPSULVHG�D�QXPEHU�RI�PDFKLQH�WRROV�DORQJVLGH�RWKHU�PDWHULDO�KDQG-
OLQJ�GHYLFHV�WKDW�IRUPV�D�V\QHUJLVWLF�FRPELQDWLRQ�RI�SURGXFWLYLW\�HɝFLHQF\�WUDQVSRUW�DQG�ȵH[LELOLW\��ΖQ�)06��
mobile robots are commonly deployed in the material handling system for the purpose of increasing the 
PDQXIDFWXULQJ�SURFHVVȇ�SURGXFWLYLW\�DQG�HɝFLHQF\��'XH�WR�WKH�QHFHVVLW\�RI�QDYLJDWLQJ�IURP�RQH�ORFDWLRQ�WR�
another, it is crucial to properly designed the AMR's schedule in accordance to the real-time situation prior to 
SODQQLQJ�LWV�SDWK��$�UHOLDEOH��HɝFLHQW��DQG�RSWLPDOO\�VFKHGXOLQJ�LV�WKH�PRVW�LPSRUWDQW�LQ�VXFK�PDQXIDFWXULQJ�
V\VWHP��7KLV�SDSHU�SUHVHQWV�WKH�PHWDKHXULVWLF�DSSURDFKHV�L�H���*HQHWLF�$OJRULWKP��*$��DQG�3DUWLFOH�6ZDUP�
2SWLPL]DWLRQ��362��WR�GHDO�ZLWK�WKH�13�KDUG�SUREOHP�RI�VFKHGXOLQJ�PRELOH�URERW�LQ�-RE�6KRS�)06�HQYLURQ-
PHQW��7KHVH�DOJRULWKPV�DUH�GHYHORSHG�WR�ȴQG�WKH�IHDVLEOH�VROXWLRQ�IRU�WKH�LQWHJUDWHG�SUREOHP�ZLWK�WKH�JRDO�
WR�REWDLQ�D�PLQLPXP�FRPSOHWLRQ�WLPH�RI�DOO�WDVNV��RU�PDNHVSDQ���7KH�UHVXOWV�LQGLFDWHG�WKDW�WKH�SHUIRUPDQFH�
RI�*$�SURYLGHG�WKH�EHWWHU�VROXWLRQ�TXDOLW\�LQ�WHUPV�RI�PLQLPDO�PDNHVSDQ��ZKLOH�362�H[KLELWHG�EHWWHU�FRQYHU-
JHQFH�WLPHV��
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Abstract:
7KLV�SDSHU�SUHVHQWV�D�VWXG\�RQ�FDOFXODWLQJ�6WUHVV�ΖQWHQVLW\�)DFWRUV��6Ζ)V��XQGHU�PL[HG�PRGH�XVLQJ�D�VLPXOD-
WLRQ�PHWKRG�EDVHG�RQ�6PRRWKHG�3DUWLFOH�+\GURG\QDPLFV��63+���%\�PRGHOLQJ�FUDFN�EHKDYLRUV�XVLQJ�WKH�WRWDO�
/DJUDQJLDQ�63+��7/63+��PHWKRG��ZH�FDQ�REWDLQ�GLVSODFHPHQW�DQG�VWUHVV�ȴHOGV�DW�WKH�FUDFN�WLS�DQG�IXUWKHU�
FDOFXODWH�WKH�6Ζ)V��7KLV�VWXG\�XVHG�WKH�7/63+�PHWKRG�WR�VLPXODWH�FUDFNV�ZLWK�PRGH�Ζ�ORDGLQJ�WR�REWDLQ�GLVSOD-
FHPHQW�DQG�VWUHVV�ȴHOG�GDWD��8VLQJ�WKHVH�GDWD��ZH�FDOFXODWHG�6Ζ)V�XQGHU�PRGH�Ζ�XVLQJ�GL΍HUHQW�PHWKRGV��
%HWWHU�UHVXOWV�FDQ�EH�DFKLHYHG�XVLQJ�WKH�H[WUDSRODWLRQ�PHWKRG�ZLWK�D�UHODWLYHO\�VKRUW�FDOFXODWLRQ�WLPH��7KLV�
VWXG\�REWDLQHG�GLVSODFHPHQW�DQG�VWUHVV�ȴHOG�GDWD�IRU�FDOFXODWLQJ�6Ζ)V�XQGHU�PRGH�Ζ�WKURXJK�63+�VLPXODWLRQ��
7KH�VLPXODWLRQ�UHVXOWV�VKRZ�WKDW�WKH�H[WUDSRODWLRQ�VWUHVV�PHWKRG�GHOLYHUV�EHWWHU�DFFXUDF\�DQG�WLPH�HɝFLHQ-
F\�ZLWK�HUURUV�RI���������������DQG�������IRU�SDUWLFOH�GLDPHWHUV�RI�������PP�������PP��DQG�����PP��UHVSHFWL-
YHO\��7KHVH�ȴQGLQJV�DUH�HVVHQWLDO�IRU�WKH�VWXG\�DQG�SUDFWLFDO�HQJLQHHULQJ�DSSOLFDWLRQV�RI�6Ζ)V�XQGHU�PL[HG�
PRGH�

Paper ID:
Title:

Authors:

1570925065 
&DOFXODWLRQ�RI�6WUHVV�ΖQWHQVLW\�)DFWRUV�8QGHU�0RGH�Ζ�8VLQJ�7RWDO�/DJUDQJLDQ�
Smoothed Particle 
6KHQ�3DQ��.KDL�&KLQJ�1J��-HH�+RX�+R

Abstract:
7KLV� SDSHU� SUHVHQWV� WKH� LPSOHPHQWDWLRQ� RI� D� )UDFWLRQDO� 2UGHU� 3URSRUWLRQDO�ΖQWHJUDO�'HULYDWLYH� �)23Ζ'��
FRQWUROOHU�IRU�DWWLWXGH�DQG�DOWLWXGH�VWDELOL]DWLRQ�RI�D�TXDGURWRU�0LFUR�$LU�9HKLFOH��0$9���)23Ζ'�H[WHQGV�WKH�
FRQYHQWLRQDO�3URSRUWLRQDO�ΖQWHJUDO�'HULYDWLYH��3Ζ'��IRUP�E\�LQWURGXFLQJ�IUDFWLRQDO�RUGHUV�WR�HQKDQFH�FRQWURO��
ΖW�PDLQWDLQV�WKH�EDVLF�VWUXFWXUH�RI�3Ζ'�ZLWK�WKH�DGGLWLRQ�RI�ƈ�IRU�LQWHJUDWLRQ�RUGHU�DQG�Ɖ��IRU�GL΍HUHQWLDO�RUGHU��
DOORZLQJ�IRU�WKH�VWXG\�RI�V\VWHP�SHUIRUPDQFH�DQG�LQFUHDVHG�ȵH[LELOLW\�LQ�FRQWUROOHU�GHVLJQ��7KH�VLPXODWLRQ�LQ�
WKLV� VWXG\�XWLOL]HV� WKH�)UDFWLRQDO�RUGHU�0RGHOLQJ�DQG�&RQWURO� �)20&21�� WRROER[� LQ�0$7/$%��$W� WKH�VDPH�
WLPH�� WKH�V\VWHP
V�SHUIRUPDQFH� LV�DVVHVVHG� WKURXJK� WKH�PHDVXUHPHQW�RI� ΖQWHJUDO�6TXDUH�(UURU� �Ζ6(��DQG�
ΖQWHJUDO� 6TXDUH� &RQWURO� ΖQSXW� �Ζ6&Ζ��� 5HJDUGLQJ� DWWLWXGH� FRQWURO�� WKH� )23Ζ'� FRQWUROOHU� SHUIRUPV� EHWWHU�
WUDQVLHQW�UHVSRQVH��DQG�Ζ6(�LV�FRPSDUDEOH�WR�WKH�3'�FRQWUROOHU��+RZHYHU��ZKHQ�FRQVLGHULQJ�Ζ6&Ζ��WKH�3URSRU-
WLRQDO�'HULYDWLYH� �3'�� FRQWUROOHU� FRQVXPHV� OHVV� HQHUJ\�� 5HJDUGLQJ� DOWLWXGH� FRQWURO�� WKH� )23Ζ'� FRQWUROOHU�
SHUIRUPV� EHWWHU� Ζ6(� EXW� H[KLELWV� D� ���� RYHUVKRRW� FRPSDUHG� WR� WKH� 3'� FRQWUROOHU�� +RZHYHU�� WKH� HQHUJ\�
FRQVXPSWLRQ�RI�WKH�)23Ζ'�FRQWUROOHU�LV�QRW�WRR�VLJQLȴFDQW�FRPSDUHG�WR�WKH�HQHUJ\�FRQVXPSWLRQ�RI�WKH�3'�
FRQWUROOHU�

Paper ID:
Title:
Authors:

1570928631 
$WWLWXGH�DQG�$OWLWXGH�&RQWURO�RI�4XDGURWRU�0$9�8VLQJ�)23Ζ'�&RQWUROOHU
$PLQXUUDVKLG�1RRUGLQ��0RKG�$UL΍DQDQ�0RKG�%DVUL��=DKDUXGGLQ�0RKDPHG�DQG�
Ζ]]XGGLQ�0DW�/D]LP
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Abstract:
5HVHDUFKHUV�DQG�FRQWURO�HQJLQHHUV�KDYH�ORQJ�IRXQG�FRQWUROOLQJ�TXDGURWRU�KHOLFRSWHUV�WR�EH�TXLWH�GLɝFXOW��
'XH�WR�WKH�VLJQLȴFDQW�QRQOLQHDULWLHV�RI�WKLV�W\SH�RI�KHOLFRSWHU��QXPHURXV�DOJRULWKPV�KDYH�EHHQ�GHYLVHG�WR�
FRQWURO�LW��7KH�G\QDPLF�PRGHO�RI�WKH�TXDGURWRU�KDV�EHHQ�GHYHORSHG�LQ�WKLV�DUWLFOH��DQG�D�VWXUG\�FRQWUROOHU�KDV�
EHHQ�FUHDWHG�WR�KDQGOH�WKH�LVVXH�RI�DOWLWXGH�WUDFNLQJ�DQG�VWDELOL]DWLRQ�LQ�WKH�SUHVHQFH�RI�H[WHUQDO�GLVWXUEDQ-
FHV��%DFNVWHSSLQJ��ZKLFK�FRQWDLQV�VZLWFKLQJ�IXQFWLRQ�DV�SDUW�RI�WKH�FRQWUROOHU��DOORZV�IRU�WKH�GHYHORSPHQW�RI�
D�UREXVW�FRQWURO�V\VWHP��7KH�VZLWFKLQJ�IXQFWLRQ�LV�XWLOL]HG�LQ�WKH�FRQWURO�ODZ�GHVLJQ�WR�OHVVHQ�WKH�H΍HFWV�RI�
H[WHUQDO�GLVWXUEDQFHV��7R�GHPRQVWUDWH�WKH�YDOXH�DQG�HɝFDF\�RI�WKH�WKHRUHWLFDO�GHYHORSPHQW��WKH�SURSRVHG�
PHWKRG�LV�DVVHVVHG�LQ�D�TXDGURWRU�VLPXODWLRQ�HQYLURQPHQW��7KH�UHVXOWV�RI�WKH�VLPXODWLRQV�GHPRQVWUDWH�WKDW�
HYHQ�LQ�WKH�IDFH�RI�H[WHUQDO�SHUWXUEDWLRQV��WKH�VXJJHVWHG�FRQWURO�V\VWHP�PD\�SURGXFH�IDYRXUDEOH�FRQWURO�
SHUIRUPDQFHV�IRU�DQ�DXWRQRPRXV�TXDGURWRU�KHOLFRSWHU�

Paper ID:
Title:

Authors:

1570928636 
6WDELOL]DWLRQ�DQG�$OWLWXGH�7UDFNLQJ�RI�4XDGURWRU�8VLQJ�%DFNVWHSSLQJ�&RQWUROOHU�
with a Saturation Compensator
0RKG�$UL΍DQDQ�0RKG�%DVUL��$PLQXUUDVKLG�1RRUGLQ��0RKG�6DLIXO�$]LPL�
0DKPXG��)D]LODK�+DVVDQ�DQG�1XUXO�$GLOOD�0RKG�6XEKD

Abstract:
7KH�SODQDU�HOHFWULFDO�FDSDFLWDQFH�WRPRJUDSK\��(&7��VHQVRU�KDV�JDLQHG�SRSXODULW\�IRU�LWV�DELOLW\�WR�UHFRQVWUXFW�
WZR�GLPHQVLRQDO���'��DQG�WKUHH�GLPHQVLRQDO���'��LPDJHV�LQ�DSSOLFDWLRQV�VXFK�DV�GHIHFW�DQG�ODQGPLQHV�GHWHF-
WLRQ��%HVLGHV��PLQLDWXUH�SODQDU�(&7�KDV�EHHQ�LQYHVWLJDWHG�IRU�ELRPHGLFDO�LPDJLQJ�DQG�ODE�RQ�FKLS�PRQLWRULQJ�
LQ�WHUPV�RI�WKH�GHVLJQ�RI�HOHFWURGH�WR�LPSURYH�WKH�TXDOLW\�RI�UHFRQVWUXFWHG�LPDJH��+RZHYHU��WKH�VWXG\�RQ�WKH�
QRLVH� SHUIRUPDQFH� RI� WKH� VHQVRU� LV� OLPLWHG�� 7KHUHIRUH�� WKLV� SDSHU� FRPSDUHG� WKH� QRLVH� SHUIRUPDQFH� RI�
SHULSKHUDO�� VLQJOH�SODQH�GLVWULEXWHG�DQG�GXDO�SODQH�GLVWULEXWHG� VHQVRUV� LQ��'� LPDJH� UHFRQVWUXFWLRQ�XVLQJ�
VLPXODWLRQ� DSSURDFK�� $� GHWDLOHG� VLPXODWLRQ� SURFHGXUH� LQYROYLQJ� WKH�PRGHOOLQJ� RI� VHQVRUV�� JHQHUDWLRQ� RI�
VHQVLWLYLW\�PDS�DQG� VLPXODWLQJ� WKH� FDSDFLWDQFH�PHDVXUHPHQW� DUH�GHVFULEHG� LQ� WKLV�SDSHU�� 7KH� VLPXODWHG�
FDSDFLWDQFH�GDWD�RI�WKH�VHQVRUV�ZHUH�DGGHG�ZLWK�:KLWH�*DXVVLDQ�QRLVH�WR�SURGXFH�QRLV\�FDSDFLWDQFH�GDWD�
WKDW�ZDV�XVHG�IRU��'�LPDJH�UHFRQVWUXFWLRQ��7KHQ��TXDOLW\�RI�WKH�UHFRQVWUXFWHG��'�LPDJH�DW�GL΍HUHQW�QRLVH�
OHYHO�ZHUH�FRPSDUHG�TXDQWLWDWLYHO\�XVLQJ�WKH�FRUUHODWLRQ�FRHɝFLHQW��7KH�VLPXODWLRQ�UHVXOWV�UHYHDOHG�WKDW�WKH�
increase in the number of electrode pair combinations and the distributed electrode arrangement enables 
WKH�PLQLDWXUH�SODQDU�(&7�VHQVRU�WR�UHFRQVWUXFW��'�LPDJH�DW�ORZ�615�RI����G%�

Paper ID:
Title:

Authors:

1570928933  
1RLVH�$QDO\VLV�RI�0LQLDWXUH�3ODQDU�7KUHH�'LPHQVLRQDO�(OHFWULFDO�&DSDFLWDQFH�
7RPRJUDSK\�6HQVRUV
:HQ�3LQ�*RRL��3HL�/LQJ�/HRZ��-D\VXPDQ�3XVSSDQDWKDQ���;LDQ�)HQJ�+RU�DQG�
6KDKUXOQL]DKDQL�EW�0RKDPPDG�'LQ
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Abstract:
&RQFUHWH�LV�D�FRPSRVLWH�PDWHULDO�WKDW� LV�ZLGHO\�XVHG�LQ�D�FRQVWUXFWLRQ�SURMHFW��7KH�HYDOXDWLRQ�RI�FRQFUHWH�
VWUXFWXUH�LV�YHU\�LPSRUWDQW�LQ�RUGHU�WR�GHWHUPLQH�LWV�VWUHQJWK�DQG�TXDOLW\��&RQFUHWH�LV�FRPPRQO\�HYDOXDWHG�
E\�XVLQJ�WKH�XOWUDVRQLF�SXOVH�YHORFLW\��839��PHWKRG��ZKLFK�DGRSWHG�WKH�FRQFHSW�RI�PHDVXULQJ�WLPH�RI�D�ȴUVW�
DUULYDO�RI�WKH�UHFHLYHG�VLJQDO��+HQFH��WKLV�SDSHU�DLPV�WR�HYDOXDWH�WKH�ȴUVW�DUULYDO�WLPH�RI�WKH�GHWHFWHG�XOWUDVR-
QLF�VLJQDOV�EDVHG�RQ�GL΍HUHQW�FRQGLWLRQV�RI�FRQFUHWH�VWUXFWXUH��$�VLPXODWLRQ�VWXG\�ZDV�FRQGXFWHG�E\�XVLQJ�
&2062/�0XOWLSK\VLFV�VRIWZDUH�YHUVLRQ������'DWD�FROOHFWHG�ZHUH�FDWHJRUL]HG�LQWR�WKUHH�VHFWLRQV��LQFOXGLQJ�LQ�
FRQFUHWH�PRGHO�ZLWK�LQFOXVLRQ�RI�DLU�KROH��FUDFN��DQG�UXVW��)URP�WKH�VLPXODWLRQ�UHVXOWV��FRQFUHWH�PRGHOV�ZLWK�
LQFOXVLRQ�RI�DLU�KROH�VKRZHG�DQ�LQFUHPHQW�LQ�WKH�DUULYDO�WLPH�DV�WKH�VL]H�RI�DLU�KROH�LQFUHDVH��)RU�WKH�FRQFUHWH�
PRGHOV�ZLWK�UXVW��WKH�DUULYDO�WLPH�ZHUH�VLJQLȴFDQWO\�LQFUHDVHG�LQ����PP�DQG����PP�UXVW��KRZHYHU�LW�WXUQV�
GRZQ�DV�WKH�VL]H�RI�UXVW�UHDFKHG����PP��7KH�UHVXOWV�DOVR�LQGLFDWHG�WKDW�WUDQVYHUVH�FUDFN�WRRN�D�ORQJHU�DUULYDO�
WLPH�FRPSDUHG�WR�RWKHU�RULHQWDWLRQ�RI�FUDFN�

Paper ID:
Title:

Authors:

1570929452 
$�3UHOLPLQDU\�ΖQYHVWLJDWLRQ�RQ�WKH�&RUUHODWLRQ�%HWZHHQ�WKH�$UULYDO�7LPH�RI�
Ultrasonic Signals and the Concrete Condition
)DUDK�$LQD�-DPDO�0RKDPDG��$QLWD�$KPDG��5X]DLUL�$EGXO�5DKLP��6DOOHKXGGLQ�
ΖEUDKLP��-XOL]D�-DPDOXGLQ��1DVDUXGLQ�$KPDG��)D]OXO�5DKPDQ�0RKG�<XQXV��0RKG�
+Dȴ]�)D]DOXO�5DKLPDQ�DQG�1XU�$ULQD�+D]ZDQL�6DPVXQ�=DLQL

Abstract:
6RIW�ȴHOG�VHQVRU�LV�FRPPRQ�ZLWK�WKHLU�IRUZDUG�SUREOHP�ZKLFK�LV�WKH�GLVWULEXWLRQ�RI�WKH�VHQVLWLYLW\�ȴHOG�WKURX-
JKRXW�WKH�WDUJHW�PHGLXP�LV�QRW�XQLIRUP��7KLV�SDSHU�FRQFLVH�WKH�H΍HFW�RI�VLQJOH�DQG�VHJPHQWHG�H[FLWDWLRQ�LQ�
(OHFWULFDO�&DSDFLWDQFH�7RPRJUDSK\�IRU�*DV�VROLG�ȵRZ��7KH�HOHFWURGHV�H[FLWDWLRQ�IRU�3URWRFRO����3URWRFRO����
3URWRFRO����DQG�3URWRFRO���ZHUH�GRQH�WR�REVHUYH�WKH�SRWHQWLDO�YDOXH�UHDGLQJ�DW�WKH�FHQWHU�RI�WKH�SLSH�ȵRZ��
7KH�DQDO\VLV�RQ�WKH�SRWHQWLDO�YDOXH�DW�WKH�FHQWHU�RI�(&7�VHQVRU�ZDV�GRQH�LQ�&2062/�0XOWLSK\VLFV�WR�GHWHUPL-
QH�WKH�EHVW�H[FLWDWLRQ�PHWKRG��5HVXOWV�LQGLFDWH�WKDW�SURWRFRO���KDV���������GL΍HUHQFH�ZKHQ�FRPSDUHG�WR�WKH�
VLQJOH�H[FLWDWLRQ�LQ�ERWK�KRPRJHQRXV�DQG�QRQ�KRPRJHQRXV�(&7�V\VWHP�

Paper ID:
Title:

Authors:

1570929604 
A Simulation of Single and Segmented Excitation in Electrical Capacitance 
7RPRJUDSK\�6\VWHP
1XU�$ULQD�+D]ZDQL�6DPVXQ�=DLQL��+HUPDQ�:DKLG��5X]DLUL�$EGXO�5DKLP��-XOL]D�
-DPDOXGLQ��0LPL�)DLV\DOLQL�5DPOL��1DVDUXGLQ�$KPDG��$KPDG�$]DKDUL�+DP]DK��
DQG�)DUDK�$LQD�-DPDO�0RKDPDG

Session 2-1
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Abstract:
5RERW�2SHUDWLQJ�6\VWHP��526��LV�D�IUDPHZRUN�SODWIRUP�WKDW�UXQV�RQ�81Ζ;�RSHUDWLQJ�V\VWHPV�DQG�HQDEOHV�
PRUH�HɝFLHQW�RSHUDWLRQ�DQG�DGPLQLVWUDWLRQ�RI�GL΍HUHQW�NLQGV�RI�URERWV��7KH�-DJXDU��[��:KHHO�0RELOH�5RERW�
E\�'U��5RERW�ΖQF��LV�RQH�H[DPSOH�RI�DQ�XQPDQQHG�JURXQG�YHKLFOH��8*9��WKDW�FDQ�EH�FRQWUROOHG�XVLQJ�526��'U��
5RERW�ΖQF��KDV�UHOHDVHG�D�:LQGRZV�EDVHG�VRIWZDUH�GHYHORSPHQW�NLW� �6'.��DQG�RSHQ�VRXUFH�FRGH�WR�DOORZ�
GHYHORSHUV�WR�GHYHORS�WKLV�NLQG�RI�URERW��+RZHYHU��WR�PDQLSXODWH�WKLV�URERWȇV�FRQWURO�DQG�PRQLWRULQJ�E\�526��
D�VHW�RI�/LQX[�FRPPDQG�OLQHV�VKRXOG�EH�H[HFXWHG�WR�ODXQFK�WKH�URERW�ZLWKRXW�WKH�DELOLW\�WR�XVH�'U��5RERWȇV�
6'.��7KHUHIRUH��LQ�RUGHU�WR�EHQHȴW�IURP�WKH�SURYLGHG�RSHQ�VRXUFH�FRGH�ZLWK�526�SDFNDJHV�ZLWK�3\WKRQ�DQG�
WR�DYRLG�WKH�QHHG�IRU�UXQQLQJ�PXOWLSOH�/LQX[�FRPPDQG�OLQHV��WKLV�SDSHU�SUHVHQWV�D�3\WKRQ�EDVHG�6'.�DQG�D�
UHDO�WLPH�VLPXODWLRQ� IRU�FRQWUROOLQJ�DQG�PRQLWRULQJ� WKH�PRYHPHQW�RI� WKH� -DJXDU� URERW��7KH�PHWKRGRORJ\�
WHFKQLTXH�WKDW�LV�FRQVLGHUHG�LQ�WKLV�SDSHU�LV�WR�DQDO\]H�WKH�RSHQ�VRXUFH�FRGH�WR�DFFHVV�DOO�WKH�URERWȇV�VHQVRU�
GDWD�DQG�QRGHV�XVLQJ�WKH�SURSRVHG�6'.��WKHQ�VLPXODWH�WKH�KDUGZDUH��WKH�-DJXDU�0RELOH�5RERW��ZLWK�526�
9LVXDOL]DWLRQ��59L]���'�VRIWZDUH�LQ�UHDO�WLPH��7KH�SUDFWLFDO�H[SHULPHQW�LV�FDUULHG�RXW�E\�XVLQJ�D�NH\ERDUG�DQG�
D�JDPHSDG�DV�FRQWUROOHUV�WR�DFKLHYH�PRELOLW\�FRQWURO��7KH�UHVXOWV�VKRZ�WKH�URERWȇV�SRVLWLRQ�DQG�RULHQWDWLRQ�
YLVXDOL]HG�E\�59L]��DV�ZHOO�DV�LWV�WXUQ�DQJOH��WKHWD���OLQHDU�DQG�DQJXODU�YHORFLWLHV�LQ�D��'�VSDFH�[�\�SORW��8VLQJ�
WKH�59L]�YLVXDOL]DWLRQ�WRRO�DQG�ZLWK�WKH�DLG�RI�WKH�SURSRVHG�6'.��LW�LV�VWUDLJKWIRUZDUG�WR�DFFHVV�DQG�PRQLWRU�
DOO�WRSLFV�DQG�QRGHV�LQ�UHDO�WLPH��&RQVHTXHQWO\��DOJRULWKPV�VXFK�DV�REVWDFOH�DYRLGDQFH�DQG�REMHFW�WUDFNLQJ�
FRXOG�EH�UHDGLO\�WHVWHG�DQG�LPSOHPHQWHG�LQ�IXWXUH�ZRUNV�

Paper ID:
Title:

Authors:

1570916149 
5HDO�7LPH�6LPXODWLRQ�IRU�&RQWUROOLQJ�WKH�0RELOLW\�RI�DQ�8QPDQQHG�*URXQG�
9HKLFOH�%DVHG�RQ�5RERW�2SHUDWLQJ�6\VWHP�
$EXEDNHU�$KPHG�+�%DGL��6DOLQGD�%X\DPLQ��0RKDPDG�6KXNUL�=DLQDO�$ELGLQ��DQG�
)D]LODK�+DVVDQ

Abstract:
8QGHUDFWXDWHG�URERWLF�DQG�PHFKDWURQLF�V\VWHPV�KDYH�EHHQ�HPSOR\HG�LQ�PDQ\�SUDFWLFDO�DSSOLFDWLRQV�IRU�D�
ORQJ�WLPH��ΖW� LV�FUXFLDO�WR�LQFUHDVH�FUDQH�HɝFLHQF\�IRU�SUDFWLFDO�DSSOLFDWLRQV��\HW�WKH�SULPDU\�IDFWRU�OLPLWLQJ�
FUDQH�HɝFLHQF\�LV�WKH�SD\ORDG�VZLQJ�GULYHQ�RQ�E\�LQHUWLD�RU�RXWVLGH�GLVWXUEDQFHV��7KH�VZLQJ�RI�WKH�FUDQH
V�
SD\ORDG�PDVV��ZKLFK�PRYHV�OLNH�D�SHQGXOXP��KDV�FUHDWHG�QXPHURXV�FKDOOHQJHV�VLQFH�LW�FDQ�FROOLGH�ZLWK�WKH�
RSHUDWRU� DQG� UHVXOW� LQ� DFFLGHQWV�� 7KLV� SDSHU� SUHVHQWV� WKH� VLPXODWLRQ� LPSOHPHQWDWLRQ� RI� DQ� RSHQ�ORRS�
LQSXW�VKDSHU�FRQWUROOHU�WR�FRQWURO�WKH�VZLQJ�DQJOH�RI�DQ�RYHUKHDG�FUDQH��$�PDWKHPDWLFDO�PRGHO�RI�WKH�WZR�GL-
PHQVLRQDO�RYHUKHDG�FUDQH�DQG�LQSXW�VKDSHU�FRQWUROOHU�ZDV�FRQVWUXFWHG���7KH�PRGHO�RI�WKH�RYHUKHDG�FUDQH�
DQG�WKH�LQSXW�VKDSHU�ZDV�FUHDWHG�LQ�0$7/$%�6LPXOLQN�DQG�WKH�VLPXODWLRQ�ZDV�H[HFXWHG��7KLV�SDSHU�HYDOXD-
WHG�WKH�SHUIRUPDQFH�DQG�UREXVWQHVV�RI�LQSXW�VKDSLQJ�WHFKQLTXHV�ZLWK�FRQVWDQW�FDEOH�OHQJWK�XVLQJ�WKH�]HUR�
YLEUDWLRQ��=9���]HUR�YLEUDWLRQ�GHULYDWLYH��=9'���]HUR�YLEUDWLRQ�GHULYDWLYH�GHULYDWLYH��=9''���DQG�]HUR�YLEUDWLRQ�
GHULYDWLYH�GHULYDWLYH�GHULYDWLYH��=9'''���7KH�SD\ORDG�PDVV�YDULHG�LQ�WZR�FDVHV�ZKLFK�DUH���NJ�DQG�����NJ��
%DVHG�RQ�WKH�VLPXODWLRQ�UHVXOWV��=9'''�FRQWUROOHU�VKRZHG�WKH�KLJKHVW�UHGXFWLRQV�LQ�WKH�RYHUDOO�DQG�UHVLGXDO�
SD\ORDG�VZLQJ�ZLWK�����IRU�ERWK�FDVHV��ΖW�LV�HQYLVDJHG�WKDW�WKH�SURSRVHG�PHWKRG�FDQ�EH�XVHG�IRU�LPSURYLQJ�
WKH�UREXVWQHVV�RI�LQSXW�VKDSHUV�IRU�SD\ORDG�VZLQJ�VXSSUHVVLRQ�RI�DQ�RYHUKHDG�FUDQH�

Paper ID:
Title:
Authors:

1570929921   
5REXVW�ΖQSXW�6KDSLQJ�IRU�6ZLQJ�&RQWURO�RI�DQ�2YHUKHDG�&UDQH
$PDOLQ�$LV\D�0RKG�$ZL��6LWL�6DUDK�1DELOD�1RU�=DZDZL��/L\DQD�5DPOL�DQG�Ζ]]XGGLQ�
0��/D]LP
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Abstract:
*DQWU\� FUDQHV� DUH� FRPPRQO\�XWLOL]HG� WR� WUDQVIHU� KXJH� ORDGV� LQ� FRQVWUXFWLRQ�SURMHFWV� DV�ZHOO� DV� HVVHQWLDO�
VHFWRUV�VXFK�DV�SHWURFKHPLFDO�DQG�QXFOHDU�SRZHU��7KH�REMHFWLYH�RI�WKHLU�RSHUDWLRQ�LV�WR�DFKLHYH�KLJK�OHYHOV�RI�
SUHFLVLRQ�LQ�WUROOH\�SRVLWLRQLQJ�ZKLOH�VLPXOWDQHRXVO\�UHGXFLQJ�WKH�DPSOLWXGHV�RI�VZD\�RVFLOODWLRQV��7KH�JRDO�RI�
FRQWURO�DSSURDFKHV�LV�WR�DFKLHYH�RSWLPXP�RSHUDWLRQDO�HɝFLHQF\�E\�PDLQWDLQLQJ�DFFXUDWH�WUROOH\�SODFHPHQW�
ZKLOH� VLPXOWDQHRXVO\� PHHWLQJ� VDIHW\� UHTXLUHPHQWV� E\� UHGXFLQJ� VZD\�LQGXFHG� RVFLOODWRU\� RVFLOODWLRQV�� 7R�
VDWLVI\�FRQWURO�REMHFWLYH�WKLV�SDSHU�FRQVLGHUHG�WKH�GHVLJQ�RI�IUDFWLRQDO�RUGHU�3Ζ'��)23Ζ'��ZLWK�KHOS�RI�JHQHWLF�
DOJRULWKP�WR�FRPSXWH�FRQWUROOHU�SDUDPHWHUV�XVLQJ�0$7/$%�6RIWZDUH��6LPXODWLRQ�UHVXOWV�VKRZHG�WKH�FRQWUR-
OOHU�SHUIRUPDQFH�LV�EHWWHU�WKDQ�FODVVLF�3Ζ'�DQG�DOVR�LW�ZDV�FDSDEOH�RI�SURYLGLQJ�JRRG�UHVSRQVH�IRU�GL΍HUHQW�
SD\ORDG�PDVVHV�

Paper ID:
Title:

Authors:

1570930037
2SWLPDO�&RQWURO�RI�'RXEOH�3HQGXOXP�&UDQH�8VLQJ�)23Ζ'�DQG�*HQHWLF�$OJR�
rithm 
0RKDPHG�2��(OKDELE��+HUPDQ�:DKLG��=DKDUXGGLQ�0RKDPHG�DQG�+�Ζ�-DDIDU

Session 2-2

Abstract:
3UHVHUYLQJ�ORFDWLRQ�SULYDF\�LQ�9HKLFXODU�$G�KRF�1(7ZRUN��9$1(7��LV�FUXFLDO�IRU�JDLQLQJ�SXEOLF�DFFHSWDQFH�RI�
WKLV� HPHUJLQJ� WHFKQRORJ\��0DQ\�SULYDF\� VFKHPHV� IRFXV�RQ�SHULRGLFDOO\� FKDQJLQJ�SVHXGRQ\PV� WR�SUHYHQW�
PHVVDJH�OLQNLQJ��+RZHYHU��WKH�VSDWLRWHPSRUDO�LQIRUPDWLRQ�FRQWDLQHG�LQ�EHDFRQV�DOORZV�YHKLFOHV�WR�EH�WUDFHG��
FRPSURPLVLQJ�GULYHU�SULYDF\��7KHUHIRUH��SVHXGRQ\P�FKDQJHV�VKRXOG�EH�SHUIRUPHG�LQ�D�PL[�FRQWH[W��ZKLFK�
GLVUXSWV�WKH�VSDWLDO�DQG�WHPSRUDO�FRUUHODWLRQ�RI�VXEVHTXHQW�EHDFRQV��7KLV�PL[�FRQWH[W�LV�FRPPRQO\�DFKLHYHG�
WKURXJK�PHWKRGV�VXFK�DV�D�VLOHQFH�SHULRG�RU�SUHGHWHUPLQHG�ORFDWLRQV��H�J���0L[�=RQH���ΖQ�WKLV�SDSHU�SURSRVH�
D�QHZ�SULYDF\�VFKHPH�QDPHG�6+$'2:��6LOHQW�EDVHG�+\EULG�$SSURDFK�IRU�'\QDPLF�3VHXGRQ\PL]DWLRQ�DQG�
3ULYDF\�3UHVHUYDWLRQ�LQ�9HKLFXODU�1HWZRUNV���ZKLFK�LV�D�ORFDWLRQ�SULYDF\�VFKHPH�WKDW�DOORZV�YHKLFOHV�WR�GHWHU-
PLQH�ZKHQ�WR�FKDQJH�WKHLU�SVHXGRQ\PV�EDVHG�RQ�WKH�QXPEHU�RI�QHLJKERULQJ�YHKLFOHV�DQG�D�VLOHQW�SHULRG��
(YDOXDWHG�WKLV�VFKHPH�DJDLQVW�D�JOREDO�PXOWLWDUJHW�WUDFNLQJ�DGYHUVDU\�XVLQJ�VLPXODWHG�DQG�UHDOLVWLF�YHKLFOH�
WUDFHV� DQG� FRPSDUH� LW� ZLWK� WZHOYH� SUHYLRXV� SULYDF\� VFKHPHV� LQ� WKH� (QKDQFHG� 3ULYDF\� ([WHQVLRQ� 0RGHO�
�(35(;7��E\�XVLQJ�SULYDF\�PHWULFV��7KH�VLPXODWLRQ�UHVXOWV�GHPRQVWUDWH�WKDW�6+$'2:�DFKLHYHV�WKH�KLJKHVW�
OHYHO�RI�VHFXULW\�DQG�SULYDF\�FRPSDUHG�WR�WKH�RWKHU�WZHOYH�VFKHPHV�

Paper ID:
Title:
Authors:

1570933347   
6+$'2:�6LOHQW�%DVHG�+\EULG�$SSURDFK�IRU�'\QDPLF�3VHXGRQ\PL]DWLRQ�DQG�
3ULYDF\�3UHVHUYDWLRQ�LQ�9HKLFXODU�1HWZRUNV
=DKUD�.DGKXP�)DUKRRG��$OL�$��$EHG��6DUDK�$O�6KDUHHGD
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Abstract:
0HWDVWDVLV�LV�UHVSRQVLEOH�IRU�����RI�DOO�FDQFHU�UHODWHG�IDWDOLWLHV��&7&V�DUH�GLɝFXOW�WR�GHWHFW�GXH�WR�WKHLU�UDULW\��
&XUUHQWO\��WKH�GHYLFHV�WKDW�DLG�LQ�WKH�GHWHFWLRQ�RI�&7&V�KDYH�OLPLWDWLRQV��VXFK�DV�D�KLJK�SULFH��FRPSOH[�DSSDUD-
WXV��RU�ORZ�VDPSOH�SXULW\��&RQVHTXHQWO\��WKH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�FRQVWUXFW�DQG�HQKDQFH�D�PLFURȵXL-
GLF�GHYLFH�ZLWK�D�WDSHUHG�DQJOH��7KLV�GHYLFH�DLPV�WR�RXWSHUIRUP�FRQYHQWLRQDO�PLFURȵXLGLF�GHYLFHV�LQ�WHUPV�RI�
FRVW��VDPSOH�SXULW\��DQG�DSSDUDWXV��8VLQJ�WKH�ȴQLWH�HOHPHQW�VLPXODWLRQ�VRIWZDUH�&2062/�0XOWLSK\VLFV��WZR�
VWXGLHV�DUH�FRQGXFWHG��WKH�ȴUVW�RI�ZKLFK�H[DPLQHV�WKH�H΍HFW�RI�WDSHU�DQJOH�RQ�SDUWLFOH�VHSDUDWLRQ�DQG�WKH�
VHFRQG�RI�ZKLFK�H[DPLQHV�WKH�H΍HFW�RI�ȵRZ�UDWH�RQ�SDUWLFOH�VHSDUDWLRQ��7KLV�GHVLJQ�HQDEOHV�SDUWLFOH�VHSDUD-
WLRQ�EDVHG�RQ�K\GURG\QDPLF�WKHRU\�DQG�WKH�VHGLPHQWDWLRQ�SURFHVV��$�PL[WXUH�RI���ƉP�DQG����ƉP�SRO\VW\UH-
QH��36��PLFUREHDGV�ZHUH�H΍HFWLYHO\�VHSDUDWHG�ZKHQ�WKH�WDSHU�DQJOH�DSSURDFKHG����GHJUHHV��DQG�VHSDUDWLRQ�
FRQWLQXHG�XQWLO�WKH�WDSHU�DQJOH�UHDFKHG����GHJUHHV��8VLQJ���r�DQG��r�WDSHU�DQJOHV����ƉP��DQG����ƉP�SRO\V-
W\UHQH�PLFUREHDGV�ZHUH�QRW�H΍HFWLYHO\�VHSDUDWHG�XVLQJ�ȴQLWH�HOHPHQW�VLPXODWLRQ��7KH�SURSRVHG�SURGXFW�LV�
IXQFWLRQDOO\�HQWLFLQJ�GHVSLWH�WKH�IDFW�WKDW�WKLV�GHVLJQ�XWLOL]HV�D�SDVVLYH�VHSDUDWLRQ�WHFKQLTXH��7KLV�WHFKQRORJ\�
SURYLGHV�XQFRPSOLFDWHG��ODEHO�IUHH��FRQWLQXRXV�VHSDUDWLRQ�RI�QXPHURXV�SDUWLFOHV�LQ�D�VHOI�FRQWDLQHG�GHYLFH�
ZLWKRXW�WKH�QHHG�IRU�FXPEHUVRPH�HTXLSPHQW��&RQVHTXHQWO\��ERWK�SRLQW�RI�FDUH�GLDJQRVWLF�LQVWUXPHQWV�DQG�
PLFUR�WRWDO�DQDO\WLF�V\VWHPV�FRXOG�XWLOL]H�WKLV�GHYLFH�

Paper ID:
Title:

Authors:

1570921154 
7DSHUHG�$QJOH�0LFURȵXLGLF�'HYLFH�IRU�&HOO�6HSDUDWLRQ�8VLQJ�+\GURG\QDPLF�
Principle
0XKDPPDG�$V\UDI�-DPUXV�DQG�0RKG�5LG]XDQ�$KPDG

Abstract:
7KH�ODUJHVW�WKHRUHWLFDO�LPSDFW�RI�WKH�FLUFXODWLQJ�WXPRXU�'1$��FW'1$��GLVFRYHU\�LV�D�QRQ�LQYDVLYH�OLTXLG�ELRSV\�
7KLFNQHVV�DQG�5HODWLYH�3HUPLWWLYLW\�ZKLFK�FRXOG�VXEVWLWXWH�VXUJLFDO�WXPRXU�ELRSV\��7KLV�ZRUN�GHVFULEHV�WKH�
QXPHULFDO� VLPXODWLRQ�RI� FW'1$�H[WUDFWLRQ�DQG�VHSDUDWLRQ� IURP�WKH�EORRG�SODVPD�RI� VWDJH� Ζ�DQG� ΖΖ� FDQFHU�
SDWLHQWV�XVLQJ�VXSHUSDUDPDJQHWLF�EHDG�SDUWLFOHV�LQ�D�PLFURȵXLGLF�SODWIRUP��7KH�FW'1$�H[WUDFWLRQ�DQG�VHSD-
UDWLRQ�KDYH�JUHDW�LPSRUWDQFH�LQ�HDUO\�GHWHFWLRQ�RI�FDQFHU��HVSHFLDOO\�LQ�LGHQWLI\LQJ�SUHFLVLRQ�PHGLFLQH�WKDW�FDQ�
EH�SUHVFULEHG��$Q�DYHUDJH�����QJ�RI�FLUFXODWLQJ�WXPRU�'1$�ZDV�VHSDUDWHG�HɝFLHQWO\�IRU�HYHU\����w/�EORRG�
SODVPD�LQSXW�EDVHG�RQ�WKH�VLPXODWLRQ�UHVXOW�IURP�WKH�PRGHO�XVLQJ�WKH�&2062/�0XOWLSK\VLFV����D�VRIWZDUH�
WRRO��7KH�UHVXOW�SURYLGHV�D�KLJKO\�YDOXDEOH�WRRO�IRU�HDUO\�HYDOXDWLRQ�RI�FDQFHU�PDQDJHPHQW��

Paper ID:
Title:

Authors:

1570934495  
�'�&RPSXWDWLRQDO�0RGHOOLQJ�RI�FW'1$�6HSDUDWLRQ�8VLQJ�6XSHUSDUDPDJQHWLF�
%HDG�3DUWLFOHV�LQ�0LFURȵXLGLF�'HYLFH
Samla Gauri, Muhammad Asraf Mansor and Mohd Ridzuan Ahmad 

Session 2-2
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Abstract:
7KH�SUHYDOHQFH�RI�VWUHVV�DPRQJ�LQGLYLGXDOV�KDV�EHFRPH�LQFUHDVLQJO\�FRPPRQ��DV�DSSUR[LPDWHO\�����RI�WKH�
SRSXODWLRQ�H[SHULHQFHV�VWUHVV��*LYHQ�WKDW�GHFLVLRQ�PDNLQJ�XQGHU�VWUHVVIXO�FRQGLWLRQV�FDQ�KDYH�FDWDVWURSKLF�
FRQVHTXHQFHV��LW�LV�LPSHUDWLYH�WR�GHYRWH�DGGLWLRQDO�DWWHQWLRQ�WR�LQYHVWLJDWLQJ�WKH�LPSDFW�RI�DFXWH�VWUHVV�RQ�
GHFLVLRQ�PDNLQJ�SURFHVVHV��7KH�SUHVHQW�VWXG\�DLPV�WR�H[SORUH�WKH�H΍HFWV�RI�DFXWH�VWUHVV��LQGXFHG�LQ�D�FRQWUR-
OOHG�ODERUDWRU\�HQYLURQPHQW��RQ�GHFLVLRQ�PDNLQJ��7KH�VWXG\�HPSOR\HG�WKH�%DOORRQ�$QDORJ�5LVN�7DVN��%$57���D�
WDVN�GHVLJQHG�WR�DVVHVV�LQGLYLGXDOVȇ�EHKDYLRXU�DQG�FRSLQJ�VWUDWHJLHV�GXULQJ�WKUHH�GLVWLQFW�VWDJHV��7KH�SDUWLFL-
SDQWV�LQ�WKLV�VWXG\�ZHUH�LQGLYLGXDOV�DJHG�EHWZHHQ����DQG����\HDUV��'XULQJ�WKH�ȴUVW�VWDJH��SDUWLFLSDQWV�HQJD-
JHG� LQ� WKH�GHFLVLRQ�PDNLQJ�WDVN�ZLWKRXW�DQ\� WLPH�FRQVWUDLQWV��ZKHUHDV� WKH�VHFRQG�VWDJH� LQWURGXFHG�WLPH�
OLPLWDWLRQV��ΖQ�WKH�WKLUG�VWDJH��ERWK�WLPH�FRQVWUDLQWV�DQG�WKH�1�%DFN�PHPRU\�WDVN�ZHUH�SUHVHQWHG�VLPXOWD-
QHRXVO\��3DUWLFLSDQWV�ZHUH�RXWȴWWHG�ZLWK�WKH�)XQFWLRQ�1HDU�ΖQIUDUHG�6SHFWURVFRS\��I1Ζ56��GHYLFH�WKURXJKRXW�
WKH� H[SHULPHQW�� 0XOWLSOH� UHSHWLWLRQV� RI� WDVNV� DQG� PHDVXUHPHQWV� ZHUH� FRQGXFWHG�� 7KH� ȴQGLQJV� RI� WKLV�
SUHOLPLQDU\�H[SHULPHQW�UHYHDOHG�WKDW�SDUWLFLSDQWV�SHUIRUPHG�SRRUO\�LQ�WKH�VHFRQG�VWDJH�DQG�H[KLELWHG�WKH�
ORZHVW�VFRUHV�LQ�WKH�WKLUG�VWDJH��7KLV�GLPLQLVKHG�SHUIRUPDQFH�ZDV�DWWULEXWHG�WR�WKHLU�LQDELOLW\�WR�SURFHVV�DOO�
DYDLODEOH�LQIRUPDWLRQ�GXH�WR�OLPLWHG�FRJQLWLYH�UHVRXUFHV��UHVXOWLQJ�LQ�LQFUHDVHG�HUURUV�DQG�PLVFRQFHSWLRQV�
DERXW�WKH�PDLQ�WDVN��&RQVHTXHQWO\��WKHVH�FRJQLWLYH�ODSVHV�IDFLOLWDWHG�WKH�RFFXUUHQFH�RI�XQVDIH�GHFLVLRQ�PD-
NLQJ�EHKDYLRXUV�

Paper ID:
Title:

Authors:

1570939041  
6WXG\�WKH�(΍HFW�RI�$FXWH�6WUHVV�RQ�'HFLVLRQ�0DNLQJ�8VLQJ�)XQFWLRQ�QHDU�ΖQIUD�
red Spectroscopy (fNIRS)
$EGXDOUKPDQ�$EGDOKDGL��1LQD�%HQFKHYD��1DXIDO�0��6DDG��0DJHG�6��$O�4XUDLVKL�
and Nitin Koundal

Session 2-2

40



41

www.asiasim2023.cmedutm.com

22nd ASIA SIMULATION

CONFERENCE
25 - 26 October 2023, Langkawi Island, Malaysia

Technical

Abstract:
'HQJXH�YLUXV��'(19�� LV�WKH�FDXVH�RI�GHQJXH�IHYHU�DQG�FDUULHV�WKH�ULVN�RI�GHYHORSLQJ�GHQJXH�KHPRUUKDJLF�
IHYHU� DQG�GHQJXH� VKRFN� V\QGURPH� �'66���ZKLFK� FDQ� OHDG� WR�GHDWK�� 7KH�KLJK�PRUWDOLW\� UDWH� LV� GXH� WR� WKH�
EORFNDJH�RI�EORRG�FLUFXODWLRQ�UHVXOWLQJ� IURP�GHOD\HG�SDWLHQW�PDQDJHPHQW��SDUWLFXODUO\� LQ�FDVHV�RI�DGYDQ-
FHG�VWDJH�'66�� ΖQWHQVLYH�H[DPLQDWLRQV�DQG�QHZ�WUHDWPHQWV�DUH�RQO\�SURYLGHG�ZKHQ�WKH�SDWLHQW�KDV�EHHQ�
DGPLWWHG�WR�WKH�KRVSLWDO��7KHUHIRUH��ZH�SURSRVHG�WR�GHYHORS�DQ�HDUO\�GHWHFWLRQ�IRU�'66�ULVN�EDVHG�RQ�WKH�
FOLQLFDO�GDWD�XVLQJ�HQVHPEOH�PHWKRG�WKURXJK�EDJJLQJ�7UHH�&$57��QDPHO\�7UHH�%DJ�DOJRULWKP��:H�H[SORUHG�
LQIRUPDWLRQ�IURP�SDWLHQWȇV�FOLQLFDO�GDWD�LQFOXGLQJ�WHPSHUDWXUH��YRPLWLQJ��SDLQ��DV�ZHOO�DV�WKH�OHYHOV�RI�HU\WKUR-
F\WHV��OHXNRF\WHV��FUHDWLQH�OHYHO��KHPRJORELQ��DQG�WLPH�VHULHV�GDWD�RQ�WKH�SDWLHQW
V�FRQGLWLRQ��ΖQ�WKH�SUHSUR-
FHVVLQJ� GDWD� VWDJH��ZH� DSSOLHG� RYHUVDPSOLQJ� GDWD� GXH� WR� LPEDODQFHG� FODVV� LQ� GDWDVHW�� 7KH� H[SHULPHQWDO�
UHVXOWV�VKRZ�WKDW�WKH�7UHH�%DJ�DFKLHYHG�KLJK�SHUIRUPDQFH�ZLWK�DFFXUDF\�RI������DQG�WKH�$8&�RI�������ΖW�LV�
GRPLQDQW�ZKHQ�FRPSDUHG�WR�VLQJOH�PDFKLQH�DOJRULWKPV�LQFOXGLQJ��.11��1D±YH�%D\HV��&$57�GHFLVLRQ�WUHH��DQG�
690��

Paper ID:
Title:

Authors:

1570934688
8S�6DPSOLQJ�'DWD�LQ�%DJJLQJ�&ODVVLȴFDWLRQ�DQG�5HJUHVVLRQ�'HFLVLRQ�7UHH�
0HWKRG�IRU�'HQJXH�6KRFN�6\QGURPH�'HWHFWLRQ
/DLOLO�0XȵLNKDK��$JXVWLQ�ΖVNDQGDU��1RYDQWR�<XGLVWLUD��%DPEDQJ�1XU�'HZDQWR��
ΖVEDW�8]]LQ�1DGKRUL�DQG�/LVD�.KRLUXQ�1LVD

Abstract:
7KH�PRVW�SUHYDOHQW�NLQG�RI�KHDUW�GLVHDVH��$WULDO�)LEULOODWLRQ��$)���LV�VDLG�WR�LQFUHDVH�WKH�ULVN�RI�VWURNH��KHDUW�
IDLOXUH��DQG�RWKHU�KHDOWK�FRQFHUQV��&OLQLFDO�REVHUYDWLRQ�RI�WKH�HOHFWURFDUGLRJUDP��(&*��ZDYHIRUP�QHHGV�DQ�
H[SHULHQFHG�SHUVRQ�WR�REVHUYH�DQG�WDNHV�ORQJ�KRXUV��:H�SURYLGH�DQ�DSSURDFK�WR�LGHQWLI\�$)�LQ�WKH�0Ζ7�%Ζ+�
$UUK\WKPLD�DQG�$)�GDWDEDVHV�LQ�WKLV�VWXG\��6HYHUDO�SDUDPHWHUV�� LQFOXGLQJ�456�FRPSOH[��55�ΖQWHUYDO��KHDUW�
UDWH��FRHɝFLHQW�RI�YDULDQFH��&9���QRUPDOL]HG�URRW�PHDQ�VTXDUH�RI�VXFFHVVLYH�GL΍HUHQFH��Q5066'��DQG�SHDN�
IUHTXHQF\�DUH�FDOFXODWHG� IURP�WKH� IHDWXUHV�RI� WKH�(&*�VLJQDO��:LWK�KROGRXW�YDOLGDWLRQ��ZH�DQDO\VH� WKH�$)�
FODVVLȴFDWLRQ�SHUIRUPDQFH�RI�YDULRXV�FODVVLȴHUV��:LWK�WKH�LQSXW�SDUDPHWHUV�PHQWLRQHG��WKH�JUHDWHVW�RXWFRPH�
LQ� $)� FODVVLȴFDWLRQ� LV� REWDLQHG� E\� WKH� ZHLJKWHG� .11� FODVVLȴHU� XVLQJ� WKH� ':7� DOJRULWKP� DQG� PRGLȴHG�
ZLQGRZLQJ� DOJRULWKP� LQ� KROGRXW� YDOLGDWLRQ�� ZLWK� VHQVLWLYLW\�� VSHFLȴFLW\�� DQG� DFFXUDF\� RI� ����� ������ DQG�
��������DFFRUGLQJO\��2Q�WKLV�EDVLV�� LW� LV�UHFRPPHQGHG�WKDW�FODVVLI\LQJ�(&*�VLJQDOV�XVLQJ�PDFKLQH�OHDUQLQJ�
PHWKRGV�ZLOO�DVVLVW�LQ�LPSURYLQJ�WKH�UHVHDUFKȇV�DFFXUDF\��)XUWKHU�UHVHDUFK�LV�QHHGHG�WR�WHVW�WKH�SURSRVHG�
DOJRULWKP�RQ�D�ODUJH�GDWDEDVH�IRU�EHWWHU�DFFXUDF\��7KLV�DOJRULWKP�ZLOO�EH�LQYROYHG�LQ�KDUGZDUH�DQG�LPSOHPHQ-
WHG�LQ�WKH�GHWHFWLRQ�RI�UHDO�WLPH�$)�(&*�SDWLHQWV�

Paper ID:
Title:

Authors:

1570924680   
$WULDO�)LEULOODWLRQ�'HWHFWLRQ�%DVHG�RQ�(OHFWURFDUGLRJUDP�)HDWXUHV�8VLQJ�0RGL�
ȴHG�:LQGRZLQJ�$OJRULWKP
.RQJ�3DQJ�6HQJ��)DUDK�$LQD�-DPDO�0RKDPDG��1DVDUXGLQ�$KPDG��)D]LODK�
+DVVDQ��0RKDPDG�6KXNUL�$EGXO�0DQDI��+HUPDQ�:DKLG�DQG�$QLWD�$KPDG
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Abstract:
$V�D�YXOQHUDEOH�WUDQVSRUWDWLRQ�KXE��WKH�DLUSRUW�FDQ�EHFRPH�WKH�WDUJHW�RI�DQ�DWWDFN�DW�DQ\�WLPH��$LUSRUW�VHFXUL-
W\�� WKHUHIRUH�� WRXFKHV�D� IXQGDPHQWDO� DVSHFW�RI�RXU� VRFLHW\��PRYLQJ�ZLWKRXW� IHDU�� 7KH�DWWDFNHUVȇ�PHWKRGV�
EHFRPH�LQFUHDVLQJO\�VRSKLVWLFDWHG��ΖW�LV�WKHUHIRUH�HVVHQWLDO�WR�UHDFW�TXLFNO\�DQG�DGHTXDWHO\�WKURXJK�XQIRUH-
VHHQ�HYHQWV��(YHU\�SLHFH�RI�XQDWWHQGHG�EDJJDJH�ȃ�D�FRPPRQO\�RFFXUULQJ� LQFLGHQW�ȃ�SRWHQWLDOO\�SRVHV�D�
WKUHDW��7KH�GLJLWDOL]DWLRQ�RI�DLUSRUWV�KDV�EHHQ�DGYDQFHG�RYHU�WKH�ODVW�GHFDGH��7KLV�FLUFXPVWDQFH�RSHQV�WKH�
SRVVLELOLW\�WR�D�EURDGHU�XVH�RI�$UWLȴFLDO�ΖQWHOOLJHQFH��$Ζ�LV�DOUHDG\�EHLQJ�VXFFHVVIXOO\�XVHG�LQ�DUHDV�RI�DQ�DLUSRUW��
7KHVH�UDQJH�IURP�LQWHOOLJHQW�YLGHR�VXUYHLOODQFH�WKURXJK�ERUGHU�FRQWURO�WR�PRQLWRULQJ�KLJK�VHFXULW\�DUHDV��ΖQ�
WKLV� ZRUN�� DQ� H[HPSODU\� HQYLURQPHQW� ZDV� H[DPLQHG� GHSLFWLQJ� WKH� DFWLRQV� QHFHVVDU\� WR� QHXWUDOL]H� DQ�
XQDWWHQGHG�SLHFH�RI�EDJJDJH��H��J��D�VXLWFDVH���7KH�$Ζ�PHWKRG�5HLQIRUFHPHQW�/HDUQLQJ��HVSHFLDOO\�WKH�'HHS�
4�1HWZRUN�PHWKRG��ZDV�XVHG�WR�WUDLQ�DQ�DJHQW�WR�VROYH�WKH�FKDOOHQJH�RI�FKRRVLQJ�DQ�RSWLPDO�VHTXHQFH�RI�
DFWLRQV�� 7KLV� VSHFLDO�PHWKRG� JLYHV� ULVH� WR� D� VHW� RI� SDUDPHWHUV�� QDPHO\� OHDUQLQJ� UDWH�� EDWFK� VL]H� DQG� WKH�
QXPEHU�RI� LWHUDWLRQV��%\�PHDQV�RI�D�SDUDPHWHU�VWXG\��D�VHW�RI�SDUDPHWHUV�ZDV�VHDUFKHG�IRU�HQDEOLQJ�WKH�
DJHQW�WR�DGHTXDWHO\�VROYH�WKH�FKDOOHQJH�

Paper ID:
Title:

Authors:

1570933656 
3DUDPHWHU�6WXG\�RQ�WKH�8VH�RI�$UWLȴFLDO�ΖQWHOOLJHQFH�WR�2SWLPL]H�5HVSRQVH�WR�
8QDWWHQGHG�%DJV�WR�ΖQFUHDVH�$LUSRUW�6HFXULW\
2ODI�0LOEUHGW��$QGUHL�3RSD�DQG�&KULVWLQD�'UDHJHU

Session 2-3

Abstract:
+DQG�JHVWXUHV�DUH�ZLGHO\�H[SORUHG�IRU�WKH�KXPDQ�DFWLRQ�LQWHUIDFH��UHGXFLQJ�WKH�FRPSOH[LW\�RI� LQWHUDFWLRQ�
EHWZHHQ� KXPDQV� DQG� FRPSXWHUV�� � +DQG� JHVWXUH�EDVHG� LQWHUDFWLRQ� IRU� FRPSXWHU� DSSOLFDWLRQV� HQDEOHV�
WRXFKOHVV�RSHUDWLRQ�ZLWKRXW�WKH�QHHG�IRU�RWKHU�GHYLFHV�VXFK�DV�D�NH\ERDUG�DQG�PRXVH���ΖW�DOVR�JXDUDQWHHV�
VWHULOLW\�DQG�VDIHU�LQWHUDFWLRQ�IRU�PXOWLSOH�XVHUV��7KH�LVVXH�RI�+*5�KDV�D�ORZ�UDQJH�RI�GHWHFWLRQ��7KLV�VWXG\�
DLPV�WR�LPSURYH�WKH�GLVWDQFH�UDQJH�IRU�+*5�IURP�WKH�XVHU�WR�WKH�FRPSXWHU�FDPHUD�XVLQJ�WKH�]RRP�DOJRULWKP�
WKDW�LV�SURFHVVHG�E\�2SHQ&9�DQG�WKH�0HGLDSLSH�OLEUDU\���7R�YHULI\�WKH�SURSRVHG�V\VWHP��D�*UDSKLFDO�8VHU�
ΖQWHUIDFH��*8Ζ��IRU�IRXU�DSSOLFDWLRQV�LV�GHYHORSHG�LQ�+*5�PRGH��7KH�*8Ζ�LQFOXGHV�WKH�GHYHORSPHQW�RI�FXUVRU�
PRXVH�HYHQW�FRPPDQGV�DQG�D�YLUWXDO�NH\ERDUG�GLVSOD\��7KH�SURSRVHG�PHWKRG�ZDV�WKHQ�WHVWHG�IRU�VRPH�
WLPH��DQG�WKH�UHVXOW�LQGLFDWHV�WKDW�WKH�PD[LPXP�UDQJH�RI�GHWHFWLRQ�LQFUHDVHG�ZLWK�WKH�DFFXUDF\�RI�WKH�+*5��
7KH�SURSRVHG�PHWKRG�PHHWV�WKH�H[SHFWHG�RXWFRPH�DQG�FDQ�EH�XVHG�IRU�DSSOLFDWLRQV�VXFK�DV�VOLGH�SUHVHQWD-
WLRQV�DQG�ZDWFKLQJ�YLGHR�DSSOLFDWLRQV�

Paper ID:
Title:

Authors:

1570934386   
ΖPSURYHPHQW�RI�9LVLRQ�%DVHG�+DQG�*HVWXUH�5HFRJQLWLRQ�6\VWHP�ZLWK�'LVWDQFH�
Range
0XKDPPDG�(LUIDQ�0XNKWDU��1RRUKD]LUDK�6XQDU��1XU�+DOL]D�$EG�:DKDE��1RU�
$LVKDK�0XKDPPDG�DQG�0RKG�)XDȇDG�5DKPDW
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Abstract:
ΖQIHFWLRXV�GLVHDVHV�DUH�GLVHDVHV� WKDW� FDQ�EH� WUDQVPLWWHG� WKURXJK�YDULRXV�PHGLD��%DVHG�RQ� WKH� UHVXOWV�RI�
UHVHDUFK�WKDW�KDV�EHHQ�FRQGXFWHG�DW�VHYHUDO�+HDOWK�&HQWHU�LQ�*RZD�5HJHQF\��LW�LV�IRXQG�WKDW�IURP������WR�
������+HDOWK�&HQWHU�RI�%RQWRPDUDQQX�LV�RQH�RI�WKH�+HDOWK�&HQWHU�LQ�*RZD�5HJHQF\�WKDW�KDQGOHV�PDQ\�FDVHV�
RI�LQIHFWLRXV�GLVHDVHV��QDPHO\�����FDVHV�RI�WXEHUFXORVLV������FDVHV�RI�GHQJXH�IHYHU��DQG�����FDVHV�RI�W\SKRLG�
IHYHU��7KLV�PDNHV�LW�GLɝFXOW�IRU�WKH�+HDOWK�&HQWHU�WR�FODVVLI\�ZKDW�IDFWRUV�FDXVH�WKH�LQFUHDVH�LQ�WKHVH�GLVHDVHV�
HYHU\�GD\�IRU�RQH�UHDVRQ��QDPHO\�WKH�OLPLWDWLRQV�RI�PHGLFDO�SHUVRQQHO�WR�PDQXDOO\�GHWHFW�WKH�LQGLFDWRUV�WKDW�
FDXVH�WKH�HPHUJHQFH�RI�WKHVH�GLVHDVHV�WKURXJK�PHGLFDO�UHFRUG�GDWD��%DVHG�RQ�GDWD�REWDLQHG�WKURXJK�TXHV-
WLRQQDLUHV�JLYHQ�WR�SDWLHQWV�RI�WKH�%RQWRPDUDQQX�+HDOWK�&HQWHU��WKHUH�DUH�VHYHUDO�YDULDEOHV�DVVRFLDWHG�ZLWK�
LQIHFWLRXV�GLVHDVHV��7KHUHIRUH��WKLV�VWXG\�DLPV�WR�YLVXDOL]H�WKH�UHVXOWV�RI�FOXVWHULQJ�LQIHFWLRXV�GLVHDVH�GDWD�
�WXEHUFXORVLV��GHQJXH�IHYHU��DQG�W\SKRLG��SHU�YLOODJH�LQ�*RZD�5HJHQF\�LQ�WKH�IRUP�RI�:HE*Ζ6��7KH�PHWKRG�
XVHG�LV�.�PHDQV�FOXVWHULQJ�ZKLFK�ZLOO�EH�RSWLPL]HG�XVLQJ�WKH�3DUWLFOH�6ZDUP�2SWLPL]DWLRQ��362��DOJRULWKP�WR�
REWDLQ�EHWWHU�UHVXOWV��0RUHRYHU�LQ�WKH�:HE*Ζ6�YLVXDOL]DWLRQ�VHFWLRQ��WKH�IURQWHQG�ZLOO�EH�PDGH�XVLQJ�1H[W-6��
WKH�EDFNHQG�XVLQJ�)ODVN�3\�WKRQ��DQG� IRU�'%06�XVLQJ�64/$OFKHP\��7KLV�:HE*Ζ6�YLVXDOL]DWLRQ�ZLOO�GLVSOD\�
FOXVWHU�LQIRUPDWLRQ�IRU�HDFK�YLOODJH�LQ�*RZD�5HJHQF\��7KURXJK�TXDQWLWDWLYH�DQDO\VLV�DQG�FOXVWHULQJ��WKH�VWXG\�
DLPV� WR� YLVXDOL]H� WKH� GDWD� DQG� LGHQWLI\� SDWWHUQV� DQG� WUHQGV� DVVRFLDWHG�ZLWK� LQIHFWLRXV� GLVHDVHV� LQ� *RZD�
5HJHQF\�� XOWLPDWHO\� DLGLQJ� LQ� EHWWHU� GHFLVLRQ�PDNLQJ� DQG� UHVRXUFH� DOORFDWLRQ� IRU� GLVHDVH� SUHYHQWLRQ� DQG�
FRQWURO�

Paper ID:
Title:

Authors:

1570929880
:HE*Ζ6�9LVXDOL]DWLRQ�RI�ΖQIHFWLRXV�'LVHDVH�&OXVWHULQJ�ZLWK�D�+\EULG�6HTXHQWLDO�
Approach
(OO\�:DUQL��&KULVWRIRUXV�<RKDQHV��=DKLU�=DLQXGGLQ��7\DQLWD�3XWL�0DULQGDK�:DUG�
KDQL��$QGL�5XVPLDWL��0XKDPPDG�5L]DO�+

Abstract:
8OWUDȴOWUDWLRQ��8)��SURFHVV�KDV�JDLQHG�DWWHQWLRQ�RYHU�WLPHV��SDUWLFXODUO\�LQ�WUHDWLQJ�GULQNLQJ�ZDWHU�WUHDWPHQW��
$�PDMRU�FKDOOHQJH�LQ�DFKLHYLQJ�KLJK�TXDOLW\�RI�GULQNLQJ�ZDWHU�LQ�8)�SURFHVV�LV�PHPEUDQH�IRXOLQJ���0HPEUDQH�
IRXOLQJ�KDV�JUHDW�H΍HFWV�RQ�WKH�SHUIRUPDQFH�RI�ȴOWUDWLRQ�SURFHVV��7R�RYHUFRPH�IRXOLQJ�DFFXUDWHO\��D�SUHGLF-
WLRQ�PRGHO�LV�QHFHVVDU\��:LWK�SUHGLFWLRQ�PRGHO��PHPEUDQH�IRXOLQJ�FDQ�EH�KDQGOHG�LQ�D�ULJKW�ZD\��VR�WKDW��
HɝFLHQF\�RI�ȴOWUDWLRQ�SURFHVV�FDQ�EH�PD[LPL]H��7KLV�SDSHU�SUHVHQWV�D�VWXG\�RQ�PRGHOLQJ�EDVHG�RQ�QRQ�OLQHDU�
DXWRUHJUHVVLYH�ZLWK�H[RJHQRXV�LQSXW�QHXUDO�QHWZRUN��1$5;11��RI�8)�SLORW�SODQW�VSHFLȴFDOO\�IURP�WUHDWLQJ�
GULQNLQJ�VXUIDFH�ZDWHU��7KH�1$5;11�ZDV�XVHG�WR�PRGHO�WKH�SHUPHDWH�ȵX[�DQG�WUDQVPHPEUDQH�SUHVVXUH�
�703��� ΖQ� WKLV�ZRUN�� /0� WUDLQLQJ� DOJRULWKP�ZDV�HPSOR\HG�� 7KH�SHUIRUPDQFH�RI� WKH�PRGHO�ZDV�PHDVXUHG�
EDVHG�RQ�PHDQ�VTXDUH�HUURU��06(���URRW�PHDQ�VTXDUH�HUURU��506(��DQG�FRUUHODWLRQ�RI�FRHɝFLHQW��5���7KH�
VLPXODWLRQ�UHVXOWV�GHPRQVWUDWH�WKDW�SURSRVHG�1$5;11�PRGHOLQJ�DEOH�WR�JLYH�KLJK�SUHGLFWLRQ�UDWH�ZLWK�5�
YDOXH�RI����������ΖW�VKRZV��WKH�SUHGLFWLRQ�YDOXHV�DJUHH�ZHOO�ZLWK�WKH�DFWXDO�YDOXHV��:LWK�WKLV�PRGHO��PHPEUD-
QH�IRXOLQJ�FDQ�EH�VXFFHVVIXOO\�VLPXODWHG�DQG�PRQLWRU�DFFRUGLQJO\�

Paper ID:
Title:
Authors:

1570934100    
1$5;11�0RGHOLQJ�RI�8OWUDȴOWUDWLRQ�3URFHVV�IRU�'ULQNLQJ�:DWHU�7UHDWPHQW
0DVKLWDK�&KH�5D]DOL��1RUKDOL]D�$EGXO�:DKDE���1RRUKD]LUDK�6XQDU��1XU�+D]DK�
sha Shamsudin, Muhammad Sani Gaya and Azavitra Zainal
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Abstract:
$SSHQGLFLWLV�LV�D�FRQGLWLRQ�WKDW�FDQ�EH�FUXFLDO��DQG�ODFN�RI�SURSHU�WUHDWPHQW�DPRQJ�WKH�FKLOGUHQ�PD\�FDXVH�
XQZDQWHG�GHDWK��7KH�SULPDU\�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�GHYHORS�D�PRGHO�VSHFLȴFDOO\�WUDLQHG�IRU�GLDJQRVLQJ�
SHGLDWULF�DSSHQGLFLWLV��'HWDLOHG�VWXG\�KDV�EHHQ�SHUIRUPHG�E\�IROORZLQJ�VSHFLȴF�VWHSV�DQG�WHFKQLTXHV�LQYRO-
YHG�LQ�GDWD�SUHSURFHVVLQJ�DQG�PRGHO�GHYHORSPHQW�SKDVH��7KH�H[SHULPHQW�IRXQG�WKH�FKDOOHQJHV�DVVRFLDWHG�
ZLWK�GLDJQRVLQJ�DSSHQGLFLWLV� LQ� FKLOGUHQ�� LQFOXGLQJ� WKH�SUHVHQFH�RI�QRQVSHFLȴF� V\PSWRPV��PLVVLQJ� V\PS-
WRPV��DQG�YDULDWLRQV�LQ�FOLQLFDO�SUHVHQWDWLRQV��7KH�UHVHDUFKHUV�DFNQRZOHGJHG�WKH�LPSRUWDQFH�RI�DGGUHVVLQJ�
WKHVH�FKDOOHQJHV�DVVRFLDWHG�ZLWK�QRQVSHFLȴF�V\PSWRPV��PLVVLQJ�V\PSWRPV��DQG�YDULDWLRQV�LQ�FOLQLFDO�SUHVHQ-
WDWLRQV�� WKH� GHYHORSHG�PRGHO� GHPRQVWUDWHV� WKH� SRWHQWLDO� WR� LPSURYH� GLDJQRVWLF� DFFXUDF\� LQ� FKLOGUHQ�� ΖQ�
OHDUQLQJ�WKDW� WKH�H[SHULPHQW�GHOYHG� LQWR�WKH�PRGHO�GHYHORSPHQW�SURFHVV��HQFRPSDVVLQJ�WKH�VHOHFWLRQ�RI�
VXLWDEOH�PDFKLQH�OHDUQLQJ�DOJRULWKPV�RU�VWDWLVWLFDO�WHFKQLTXHV�OLNH�LQWHUSRODWLRQ�IRU�KDQGOLQJ�PLVVLQJ�YDOXHV��
7KH�UDWLRQDOH�EHKLQG� WKHVH�FKRLFHV� LV�H[SODLQHG��DORQJ�ZLWK� LQVLJKWV� LQWR�KRZ�WKH�PRGHO�ZDV� WUDLQHG�DQG�
HYDOXDWHG�XVLQJ�WKH�DYDLODEOH�GDWDVHW��7KH�OLQHDU�LQWHUSRODWLRQ�DOJRULWKP�KDV�EHHQ�IRXQG�WR�DFKLHYH�RSWLPDO�
UHVXOWV�ZLWK�ORJLVWLF�PRGHO�DFFXUDF\�RI�����IRU�WKH�SUHGLFWLRQ�RI�DSSHQGLFLWLV������IRU�WKH�SUHGLFWLRQ�RI�DSSHQ-
GLFLWLV�WUHDWPHQW��DQG�����IRU�WKH�SUHGLFWLRQ�RI�FRPSOLFDWLRQV�RI�DSSHQGLFLWLV��+RZHYHU��DQ�HVWLPDWHG�SUHGLF-
WLRQ�PRGHO�EDVHG�RQ�0/�KDV�EHHQ�EXLOW�WR�SUHGLFW�SHGLDWULF�DSSHQGLFLWLV�

Paper ID:
Title:

Authors:

1570928604 
(YDOXDWLRQ�RI�/LQHDU�ΖPSXWDWLRQ�%DVHG�3HGLDWULF�$SSHQGLFLWLV�'HWHFWLRQ�6\VWHP�
8VLQJ�0DFKLQH�/HDUQLQJ�$OJRULWKP
0G�$O�ΖPUDQ��1DȴVKD�1RZHU�-XWKL���7DVQLPD�6DEULQD�0DKL��DQG�6DID\HW�+RVVDLQ�
Khan
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Paper ID:
Title:

Authors:

1570935909 
6FDODEOH�DQG�(ɝFLHQW�%LJ�'DWD�0DQDJHPHQW�DQG�$QDO\WLFV�)UDPHZRUN�IRU�5HDO�
7LPH�'HHS�'HFLVLRQ�6XSSRUW
.HVDYD�5DR�$OOD�DQG�*XQDVHNDU�7KDQJDUDVX

Abstract:
7KH�DGYHQW�RI�&RPSXWHU�$LGHG�'HVLJQ��&$'��KDV�EURXJKW�DERXW�D�VLJQLȴFDQW�WUDQVIRUPDWLRQ�LQ�WKH�UHDOP�RI�
GHVLJQ��IDFLOLWDWLQJ�WKH�HɝFLHQW�DQG�DFFXUDWH�GHYHORSPHQW�RI�LQWULFDWH�REMHFWV��&RQYHQWLRQDO�&$'�V\VWHPV�DUH�
KHDYLO\�GHSHQGHQW�RQ�FHQWUDOL]HG�GDWD�SURFHVVLQJ��ZKLFK�JLYHV�ULVH�WR�DSSUHKHQVLRQV�UHJDUGLQJ�FRPSXWDWLR-
QDO�VFDODELOLW\�DQG�GDWD�SULYDF\��7KH�SUHVHQW�VWXG\�LQWURGXFHV�D�QRYHO�PHWKRGRORJ\�IRU�HQKDQFLQJ�&$'�WKURX-
JK�WKH�XWLOL]DWLRQ�RI�)0/�LQ�WKH�FRQWH[W�RI�LQQRYDWLYH�GHVLJQ�SURFHGXUHV��7KH�)0/�V\VWHP�IDFLOLWDWHV�WKH�FRRSH-
UDWLRQ�RI�QXPHURXV�GHVLJQ�SDUWLFLSDQWV�ZKLOH�XSKROGLQJ� WKH�SULYDF\�RI� WKHLU� UHVSHFWLYH� ORFDO�GHVLJQ�GDWD��
7KURXJK� WKH� XWLOL]DWLRQ� RI� GLVWULEXWHG� FRPSXWLQJ� SRZHU�� )0/� IDFLOLWDWHV� WKH� VFDODEOH� WUDLQLQJ� RI�PDFKLQH�
OHDUQLQJ�PRGHOV�RQ�GHFHQWUDOL]HG�GDWD�VRXUFHV��7KH�SUHVHQW�VWXG\�LQWURGXFHV�D�FRPSUHKHQVLYH�IUDPHZRUN�
WKDW�LQFRUSRUDWHV�)0/�LQWR�&$'�ZRUNȵRZV��7KLV�LQWHJUDWLRQ�IDFLOLWDWHV�GHVLJQHUV�WR�DFTXLUH�NQRZOHGJH�IURP�
HDFK� RWKHU� GHVLJQ� H[SHULHQFHV� LQ� D� FROODERUDWLYH�PDQQHU�� ZKLOH� HQVXULQJ� WKH� FRQȴGHQWLDOLW\� RI� VHQVLWLYH�
GHVLJQ�LQIRUPDWLRQ��ΖQ�WKLV�GLVFRXUVH��ZH�H[DPLQH�WKH�WHFKQLFDO�REVWDFOHV�DVVRFLDWHG�ZLWK�WKH�LQWHJUDWLRQ�RI�
)0/�LQWR�&$'�V\VWHPV�DQG�SUR΍HU�UHPHGLHV�WR�PLWLJDWH�WKHP��)XUWKHUPRUH��RXU�DSSURDFK�HɝFDF\�LV�LOOXVWUD-
WHG�WKURXJK�D�VHTXHQFH�RI�H[SHULPHQWV�FRQGXFWHG�RQ�GLYHUVH�GHVLJQ�GRPDLQV��H[KLELWLQJ�HQKDQFHG�GHVLJQ�
H[FHOOHQFH�DQG�H[SHGLWHG�LWHUDWLRQ�F\FOHV��7KH�VWXG\�SUHVHQWV�QRYHO�SURVSHFWV�IRU�FROODERUDWLYH�GHVLJQ�SURFH-
GXUHV�WKDW�SULRULWL]H�SULYDF\�SUHVHUYDWLRQ��7KLV�HQDEOHV�GHVLJQHUV�WR�FROOHFWLYHO\�DXJPHQW�WKHLU�FRPSHWHQFLHV�
DQG�LQJHQXLW\�ZKLOH�HQVXULQJ�WKH�FRQȴGHQWLDOLW\�DQG�VDIHW\�RI�GDWD�

Paper ID:
Title:

Authors:

1570935914  
$GYDQFHG�&RPSXWHU�$LGHG�'HVLJQ�8VLQJ�)HGHUDWHG�0DFKLQH�/HDUQLQJ�IRU�
&UHDWLYH�'HVLJQ�3URFHVVHV
*XQDVHNDU�7KDQJDUDVX�DQG�.HVDYD�5DR�$OOD

Abstract:
ΖQ� GDWD�GULYHQ�ZRUOG�� RUJDQL]DWLRQV� IDFH� FKDOOHQJHV� LQ�PDQDJLQJ� DQG� DQDO\]LQJ� ODUJH� YROXPHV� RI� GDWD� LQ�
UHDO�WLPH�WR�PDNH�LQIRUPHG�GHFLVLRQV��7KLV�SDSHU�SURSRVHV�D�VFDODEOH�DQG�HɝFLHQW�ELJ�GDWD�PDQDJHPHQW�DQG�
DQDO\WLFV�IUDPHZRUN�IRU�UHDO�WLPH�GHHS�GHFLVLRQ�VXSSRUW��7KH�IUDPHZRUN�OHYHUDJHV�DGYDQFHG�WHFKQRORJLHV�
VXFK�DV�GLVWULEXWHG�FRPSXWLQJ��SDUDOOHO�SURFHVVLQJ��DQG�PDFKLQH�OHDUQLQJ�DOJRULWKPV�WR�HQDEOH�RUJDQL]DWLRQV�
WR�SURFHVV�DQG�DQDO\]H�PDVVLYH�DPRXQWV�RI�GDWD�TXLFNO\�DQG�DFFXUDWHO\��%\�FRPELQLQJ�UHDO�WLPH�GDWD�SURFHV-
VLQJ�ZLWK�GHHS�GHFLVLRQ�VXSSRUW�FDSDELOLWLHV��WKH�IUDPHZRUN�HPSRZHUV�GHFLVLRQ�PDNHUV�ZLWK�WLPHO\�LQVLJKWV�
DQG�DFWLRQDEOH�LQWHOOLJHQFH�WR�PDNH�LQIRUPHG�GHFLVLRQV��7KH�VFDODELOLW\�DQG�HɝFLHQF\�RI�WKH�IUDPHZRUN�DUH�
GHPRQVWUDWHG�WKURXJK�H[SHULPHQWDO�HYDOXDWLRQV�XVLQJ�UHDO�ZRUOG�ELJ�GDWD�VHWV��7KH�UHVXOWV�VKRZ�WKDW�WKH�
SURSRVHG�IUDPHZRUN�RXWSHUIRUPV�H[LVWLQJ�VROXWLRQV�LQ�WHUPV�RI�SURFHVVLQJ�VSHHG��UHVRXUFH�XWLOL]DWLRQ��DQG�
GHFLVLRQ� DFFXUDF\��PDNLQJ� LW� DQ� LGHDO� FKRLFH� IRU� RUJDQL]DWLRQV� VHHNLQJ� WR� KDUQHVV� WKH� SRZHU� RI� ELJ� GDWD�
DQDO\WLFV�IRU�UHDO�WLPH�GHFLVLRQ�VXSSRUW�
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Abstract:
$V�D�UHVXOW�RI�ULVLQJ�ORDG�GHPDQG��SDUWLFXODUO\�UHDFWLYH�ORDG��DQG�D�ODFN�RI�DYDLODEOH�JHQHUDWLRQ�VRXUFHV��WKH�
SRZHU� V\VWHP� LV� EHLQJ�RSHUDWHG� FORVH� WR� LWV� YROWDJH� LQVWDELOLW\� SRLQW�ZKLFK�PD\� OHDG� WR� YROWDJH� FROODSVH��
7KHUHIRUH�� WR�SUHYHQW� YROWDJH� FROODSVH�� LW� LV� LPSHUDWLYH� WR� FRQVWDQWO\�PRQLWRU� WKH�SRZHU� V\VWHPȇV� YROWDJH�
VWDELOLW\��7KLV�VWXG\�XVHV�)OH[LEOH�$&�7UDQVPLVVLRQ�6\VWHP��)$&76��FRQWUROOHUV�WR�LPSURYH�YROWDJH�VWDELOLW\�LQ�
SRZHU� V\VWHPV�� 7KH� JRDO� LV� WR� DVVHVV� KRZ� ZHOO� YROWDJH� VWDELOLW\� LV� LPSURYHG� E\� )$&76� FRQWUROOHUV�� 7KH�
0$732:(5�WRROER[�LQ�0$7/$%�LV�XVHG�WR�FRQGXFW�ORDG�ȵRZ�DQDO\VLV�RQ�WKH�Ζ(((����EXV�WHVW�V\VWHP�DV�D�FDVH�
VWXG\��7ZR�YROWDJH�VWDELOLW\�LQGLFHV��WKH�)DVW�9ROWDJH�6WDELOLW\�ΖQGH[��)96Ζ��DQG�WKH�1RYHO�/LQH�6WDELOLW\�ΖQGH[�
�1/6Ζ��ZHUH�XVHG� LQ� WKH� VWXG\� WR�HYDOXDWH� WKH� V\VWHPȇV� YROWDJH� VWDELOLW\�� 7KHVH� LQGLFDWRUV�R΍HU� LPSRUWDQW�
GHWDLOV�DERXW�WKH�V\VWHPȇV�FDSDFLW\�WR�VXVWDLQ�DFFHSWDEOH�YROWDJH�OHYHOV�XQGHU�YDULRXV�RSHUDWLQJ�FLUFXPVWDQ-
FHV��7KH�VLPXODWLRQ�UHVXOWV�UHYHDO�WKDW�WKH�69&�HQDEOHG�VKXQW�FRPSHQVDWLRQ�PHWKRG�LV�WKH�PRVW�VXFFHVVIXO�
DW�LPSURYLQJ�YROWDJH�VWDELOLW\��ΖW�LV�IROORZHG�E\�VKXQW�VHULHV�FRPSHQVDWLRQ��ZKLFK�XVHV�WKH�83)&�DQG�H[KLELWV�
QRWDEOH�LPSURYHPHQWV��&RPSDUDWLYHO\�OHVV�VXFFHVVIXO�DW�LPSURYLQJ�YROWDJH�VWDELOLW\�LV�VHULHV�FRUUHFWLRQ��DV�
UHSUHVHQWHG�E\�WKH�7&6&��7KH�UHVXOW�RI�WKLV�VWXG\�SURYLGHV�LQVLJKW�LQWR�KRZ�)$&76�FRQWUROOHUV�VKRXOG�EH�XVHG�
WR�LPSURYH�YROWDJH�VWDELOLW\��$FFRUGLQJ�WR�WKH�ȴQGLQJV��VKXQW�FRPSHQVDWLRQ�EDVHG�)$&76�FRQWUROOHUV�SHUIRUP�
EHWWHU� WKDQ� VHULHV� FRPSHQVDWLRQ�EDVHG� FRQWUROOHUV�� 7KLV� SDSHU� KLJKOLJKWV� WKH� FRQWULEXWLRQ� WR� LPSURYLQJ�
V\VWHP�VWDELOLW\�E\�XVLQJ�)$&76�GHYLFHV�

Paper ID:
Title:

Authors:

1570929457 
(QKDQFHPHQW�RI�6\VWHP�1HWZRUN�%DVHG�RQ�9ROWDJH�6WDELOLW\�ΖQGLFHV�8VLQJ�
)$&76�&RQWUROOHUV
1XU�Ζ]]DWL�$VODQ��1RUD]OLDQL�0G��6DSDUL��0XKDPPDG�6\DȴT�%LQ�0G�<XVR΍��.KDLU�
XO�+XGD�<XVRI�DQG�0RKG�5RKDLPL�0RKG�'DKDODQ�

Abstract:
7KH�PRGHOOLQJ�RI�D�ORDG�VKHGGLQJ�VFKHPH�LQ�WKH�LVODQGHG�Ζ(((����EXV�V\VWHP�XWLOL]LQJ�$+3�DQG�7236Ζ6�ZLWK�
YROWDJH�VWDELOLW\�LQGH[�DQG�ORDG�YDOXH�UHTXLUHPHQW�LV�DQ�LPSRUWDQW�SLHFH�RI�UHVHDUFK�WKDW�DWWHPSWV�WR�LPSURYH�
WKH�VWDELOLW\�DQG�UHOLDELOLW\�RI�SRZHU�V\VWHPV��/RDG�VKHGGLQJ�LV�DQ�HVVHQWLDO�SDUW�RI�WKH�RSHUDWLRQ�RI�D�SRZHU�
V\VWHP��DV�LW�SUHYHQWV�EODFNRXWV�DQG�V\VWHP�IDLOXUHV��7KLV�UHVHDUFK�VHHNV�WR�LQYHVWLJDWH�DQG�HYDOXDWH�$+3�DQG�
7236Ζ6��WZR�PXOWL�FULWHULD�GHFLVLRQ�PDNLQJ�PHWKRGRORJLHV��IRU�WKH�VHOHFWLRQ�RI�ORDGV�WR�EH�VKHG�LQ�D�SRZHU�
V\VWHP��ΖQ�WKH�DQDO\VLV��WKH�YROWDJH�VWDELOLW\�LQGH[�DQG�ORDG�YDOXH�UHTXLUHPHQWV�DUH�DOVR�H[DPLQHG��7KH�YDOXH�
RI�WKLV�VWXG\�FDQ�EH�XWLOL]HG�WR�HQKDQFH�WKH�VWDELOLW\�DQG�GHSHQGDELOLW\�RI�SRZHU�V\VWHPV��7KLV�ZRUN�FDQ�DOVR�
VHUYH�DV�D�EDVLV�IRU�IXWXUH�UHVHDUFK�RQ�SRZHU�V\VWHPV�DQG�PXOWL�FULWHULD�GHFLVLRQ�PDNLQJ��7KLV�VWXG\�FRQFOX-
GHV�ZLWK� D� FRPSOHWH� H[DPLQDWLRQ�RI� WKH�$+3� DQG� 7236Ζ6�PHWKRGV� IRU� ORDG� VKHGGLQJ� LQ� SRZHU� V\VWHPV��
GHPRQVWUDWLQJ�WKH�SRWHQWLDO�IRU�WKHVH�PHWKRGV�WR�LPSURYH�WKH�VWDELOLW\�DQG�GHSHQGDELOLW\�RI�SRZHU�V\VWHPV�

Paper ID:
Title:

Authors:

1570929464 
$QDO\VLV�RI�0XOWL�&ULWHULD�'HFLVLRQ�0DNLQJ��0&'0��7HFKQLTXHV�IRU�/RDG�6KHG�
GLQJ�LQ�ΖVODQGHG�'LVWULEXWHG�6\VWHP
0XKDPPDG�6\DȴT�%LQ�0G�<XVR΍��1RUD]OLDQL�0G�6DSDUL��1XU�Ζ]]DWL�$VODQ�DQG�
0RKG�5RKDLPL�0RKG�'DKDODQ
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Abstract:
7KH�ZLGHVSUHDG�DGRSWLRQ�RI�GLJLWDO�WHFKQRORJLHV�KDV�EURXJKW�PRPHQWRXV�FKDQJHV�WR�DOO�HFRQRPLF�VHFWRUV��
DQG�WKH�DJULFXOWXUH�VHFWRU�LV�QR�H[FHSWLRQ��$V�RQH�RI�WKH�ROGHVW�DQG�PRVW�YLWDO�SURIHVVLRQV��DJULFXOWXUH�DQG�
IDUPLQJ�LQ�&KDQWKDEXUL��WKH�(DVW�RI�7KDLODQG�DUH�DOVR�EHLQJ�WUDQVIRUPHG�E\�WKH�GLJLWDO�UHYROXWLRQ��7KH�GLJLWDO�
UHYROXWLRQ�LQ�DJULFXOWXUH��RIWHQ�UHIHUUHG�WR�DV��VPDUW�IDUPLQJ��RU��VPDUW�DJULFXOWXUH��LQYROYHV�WKH�LQWHJUDWLRQ�
RI�YDULRXV�GLJLWDO�WRROV�DQG�WHFKQRORJLHV�LQWR�WUDGLWLRQDO�IDUPLQJ�SUDFWLFHV��7KHVH�WHFKQRORJLHV�DUH�DLPHG�DW�
HQKDQFLQJ�SURGXFWLYLW\��H�FLHQF\��DQG�VXVWDLQDELOLW\�LQ�DJULFXOWXUDO�RSHUDWLRQV��7KLV�VWXG\�FRQGXFWV�FRPSUH-
KHQVLYH�YDULRXV�WHFKQRORJLHV�SURSRVHG�IRU�WKH�DJULFXOWXUH�VHFWRU��6RPH�RI�WKH�WHFKQRORJLHV�WKDW�FRXOG�KDYH�
EHHQ�LQFOXGHG�LQ�WKH�VWXG\�DUH��'DWD�&HQWHU�LQ�&KDQWKDEXUL��'&&���ΖQWHUQHW�RI�7KLQJV��ΖR7���8QPDQQHG�$HULDO�
9HKLFOHV��8$9V���DQG�6PDUW�$JULFXOWXUH�0DQDJHPHQW�6\VWHP��6$0V���7KH�VWXG\�DOVR�DLPV�WR�VKRZFDVH�WKH�
SRWHQWLDO�RI�LQWHJUDWLQJ�'&&��DQG�6$0V�LQ�DJULFXOWXUH�DQG�KRZ�WKHVH�WHFKQRORJLHV�FDQ�UHYROXWLRQL]H�IDUPLQJ�
SUDFWLFHV��7KH�QGLQJV�FRXOG�KDYH�VLJQLFDQW�LPSOLFDWLRQV�IRU�WKH�DJULFXOWXUDO�LQGXVWU\��HQFRXUDJLQJ�WKH�DGRS-
WLRQ�RI�WKHVH�WHFKQRORJLHV�WR�RSWLPL]H�DJULFXOWXUDO�SURFHVVHV��LQFUHDVH�SURGXFWLYLW\��DQG�FRQWULEXWH�WR�VXVWDL-
QDEOH�IDUPLQJ�SUDFWLFHV�

Paper ID:
Title:
Authors:

1570940140 
6PDUW�$JULFXOWXUH��7UDQVIRUPLQJ�$JULFXOWXUH�ZLWK�7HFKQRORJ\
3DWWKDUDSRUQ�7KRQJQLP��9DVLQ�<XYDQDWHPL\D�DQG�3KDLWRRQ�6ULQLO

Abstract:
(GXFDWLRQ�KDV�DOZD\V�EHHQ�D�FUXFLDO�DQG�FRQFHUQLQJ�LVVXH�LQ�KXPDQ�FLYLOL]DWLRQ��:LWK�WKH�LQFUHDVLQJ�SRSXODUL-
W\�RI�JDPHV��YDULRXV� LQVWUXFWLRQDO�WKHRULHV�EDVHG�RQ�JDPH�EDVHG�OHDUQLQJ�KDYH�EHHQ�SURSRVHG��+RZHYHU��
ZKHWKHU�LQ�JDPLQJ�RU�OHDUQLQJ��VFD΍ROGLQJ�SOD\V�D�VLJQLȴFDQW�VXSSRUWLYH�UROH��7KHUHIRUH��WKLV�VWXG\�DGRSWV�WKH�
IRXU�GLPHQVLRQV�RI�)6/60�DV�WKH�FODVVLȴFDWLRQ�RI�OHDUQLQJ�VW\OHV�DQG�GHVLJQV�IRXU�GL΍HUHQW�W\SHV�RI�VFD΍RO-
GLQJ�IRU�SOD\HUV�WR�XVH��%\�DQDO\]LQJ�WKH�EHKDYLRU�RI�SOD\HUV�ZLWK�GL΍HUHQW�OHDUQLQJ�VW\OHV�LQ�XVLQJ�VFD΍ROGLQJ�
GXULQJ�WKH�JDPH��ZH�DLP�WR�WDLORU�WKH�PRVW�VXLWDEOH�VFD΍ROGLQJ�IRU�SOD\HUV�ZLWK�GL΍HUHQW�OHDUQLQJ�VW\OHV��7KH�
UHVHDUFK�ȴQGLQJV� LQGLFDWH� WKDW�ZKHQ�WKH�HGXFDWLRQDO�FRQWHQW� LQ�JDPH�EDVHG� OHDUQLQJ�UHODWHV� WR� ORJLF�DQG�
HQJLQHHULQJ��SURYLGLQJ�PRUH�YLVXDOL]HG�DQG�GHWDLOHG�VFD΍ROGLQJ�ZLOO�HQKDQFH�OHDUQHUV
�PRWLYDWLRQ�WR�DFWLYHO\�
XVH�VFD΍ROGLQJ�DQG�LPSURYH�WKH�RYHUDOO�OHDUQLQJ�TXDOLW\�

Paper ID:
Title:

Authors:

1570940383  
$QDO\]LQJ�WKH�8VH�RI�6FD΍ROGLQJ�%DVHG�RQ�'L΍HUHQW�/HDUQLQJ�6W\OHV�WR�(QKDQFH�
WKH�(΍HFWLYHQHVV�RI�*DPH�%DVHG�/HDUQLQJ
+VXDQ�PLQ�:DQJ��:HL�/XQ�)DQJ�DQG�&KXHQ�7VDL�6XQ�
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Abstract:
ΖQ�WKLV�VWXG\��D�QRYHO�DSSURDFK�LV�SURSRVHG�IRU�HQKDQFLQJ�WKH�VSHHG�DQG�HɝFLHQF\�RI�VWHJDQRJUDSK\�V\VWHP�E\�
GHVLJQLQJ�D�KDUGZDUH�PRGHO�WKDW�DGRSWV�WKH�LPDJH�LQ�LPDJH��JUH\�LQ�FRORU��PHWKRG�DQG�XWLOL]HV�WKH�/HDVW�6LJQL-
ȴFDQW�%LW��/6%��DOJRULWKP���7KH�VL]HV�RI�VHFUHW�DQG�FRYHU�LPDJHV�DUH�FKRVHQ�VR�WKDW�DOO�VHFUHW�ELWV�FDQ�EH�HPEHG-
GHG� LQVLGH�WKH�/6%�ELWV�RI� WKH�SL[HOV� IRU� WKH�WKUHH�5%*�PDWULFHV� IRU� WKH�FRYHU� LPDJH�DQG�SURGXFH�WKH�FRORU�
VWHJR�LPDJH��2Q�WKH�UHFHLYLQJ�SDUW��WKHVH�HPEHGGHG�VHFUHW�ELWV�ZLOO�EH�H[WUDFWHG�IURP�VWHJR�LPDJH�DQG�UHIRUP�
WKH�RULJLQDO�VHFUHW�LPDJH��8VLQJ�;6*�DQG�9LYDGR�GHVLJQ�VXLWH��D�VXFFHVVIXO�)3*$�EDVHG�VWHJDQRJUDSK\�V\VWHP�
ZDV�GHYHORSHG�DV�DQ�DFFHOHUDWRU�WRRO�ZLWK�KLJK�VSHHG�SURFHVVLQJ�WKDW�UHDFKHV�����WLPHV�IDVWHU�WKDQ�WKH�VRIWZD-
UH�EDVHG� V\VWHP�� � 7KH� TXDOLW\� RI� WKH� VWHJR�LPDJH� DQG� WKH� H[WUDFWHG� VHFUHW� LPDJH�ZDV� FDOFXODWHG� E\� WKUHH�
PHWULFV��ZKLFK�DUH�WKH�0HDQ�6TXDUH�(UURU��06(���3HDN�6LJQDO�WR�1RLVH�5DWLR��3615���DQG�&URVV�&RUUHODWLRQ��&&5���
7KH�FRPSDULVRQ�PHWULFV�YDOXHV�DɝUP�D�KLJK� OHYHO�RI� WUXVW� LQ� WKH�JHQHUDWHG�VWHJR�LPDJH��DQG� WKH�H[WUDFWHG�
VHFUHW�LPDJH�EHLQJ�LGHQWLFDO�WR�WKH�RULJLQDO��7KH�)3*$�FKLS�XWLOL]HG�LQ�WKH�LPSOHPHQWHG�V\VWHP�FRQVXPHV�RQO\�
���RI�WKH�KDUGZDUH�UHVRXUFHV��DQG�D�UHPDUNDEOH�VSHHGXS�IDFWRU�RI�����LV�DFKLHYHG��LQGLFDWLQJ�WKDW�H[SDQGLQJ�
WKH� V\VWHP� IRU� ODUJHU� LPDJH� VL]HV� EHFRPHV�KLJKO\� IHDVLEOH��0RUHRYHU�� WKLV� H[SDQVLRQ� FDQ� EH� DFFRPSOLVKHG�
HFRQRPLFDOO\�E\�XWLOL]LQJ�ORZ�FRVW�ȴHOG�SURJUDPPDEOH�JDWH�DUUD\��)3*$��FKLSV�

Paper ID:
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1570934312 
)3*$�%DVHG�$FFHOHUDWRU�IRU�ΖPDJH�6WHJDQRJUDSK\
/LTDD�1��6DEHHK�DQG�0RKDPPHG�$��$O�ΖEDGL

Abstract:
7KLV�UHVHDUFK�SURSRVHV�D�PHWKRG�FDOOHG��SRLQW�EDVHG�GHSWK�SHHOLQJ��DQG�DSSOLHV�LW�WR�WKH�ȴHOG�RI�GHQRLVLQJ�WKH�
YLVXDOL]DWLRQ�UHVXOWV�RI��'�SRLQW�FORXGV��7KH�PHWKRG�XVHV�WKH�FRQFHSW�RI�GHSWK�SHHOLQJ�IURP�WKH�SRO\JRQ�SURFHV-
VLQJ�DQG�DSSOLHV�LW�WR��'�SRLQW�FORXGV��ΖW�H[WUDFWV�D�SRUWLRQ�RI�WKH��'�SRLQW�FORXGV�QHDU�WKH�YLHZSRLQW�DQG�SURFHV-
VHV� LW� WR�PDNH�WKH�QRLVH�SRLQWV�WUDQVSDUHQW�RQO\��7KH�H[WUDFWHG�SRLQW�FORXG�PDLQO\�FRQVLVWV�RI�SRLQWV�RQ�WKH�
REMHFW� VXUIDFH�DQG�QRLVH�SRLQWV��7KH�QRLVH� LQ� WKH��'�SRLQW� FORXG�PDLQO\�KDV� WZR� W\SHV��*DXVVLDQ�QRLVH�DQG�
RXWOLHU�QRLVH��*DXVVLDQ�QRLVH� LV�FDXVHG�E\�PHDVXUHPHQW�HUURUV�� LW� FRQVLVWV�RI� WKH�PRYHPHQW�RI�SRLQWV� IURP�
RWKHU�ORFDWLRQV��2Q�WKH�RWKHU�KDQG��RXWOLHU�QRLVH�PDLQO\�RFFXUV�DW�SRVLWLRQV�IDU�IURP�WKH�REMHFW�GXH�WR�HQYLURQ-
PHQWDO�IDFWRUV��7KHVH�WZR�W\SHV�RI�QRLVH�KDYH�ORZHU�SRLQW�GHQVLW\�DQG�OHVV�VWDEOH�FRORU�FRPSDUHG�WR�WKH�SRLQWV�
RQ�WKH�PHDVXUHG�REMHFW�LWVHOI��DQG�WKH�SRLQW�GHQVLW\�RI�RXWOLHU�QRLVH�LV�PXFK�ORZHU�WKDQ�WKDW�RI�WKH�REMHFW
V�SRLQW�
FORXG��ΖQ�WKH�PHWKRG�SURSRVHG�LQ�WKLV�UHVHDUFK��IRU�HDFK�SL[HO��WKH�SRLQWV�LQ�WKH�SL[HO�DUH�VRUWHG�EDVHG�RQ�WKHLU�
GLVWDQFH�IURP�WKH�YLHZSRLQW��7KH�SRLQW�FORVHVW�WR�WKH�YLHZSRLQW�LV�FDOOHG�WKH�ȴUVW�OD\HU��WKH�VHFRQG�FORVHVW�SRLQW�
LV�WKH�VHFRQG�OD\HU��DQG�VR�RQ��7KH�PHWKRG�RQO\�H[WUDFWV�SRLQW�XS�WR�D�FHUWDLQ�GHSWK�OHYHO�QHDU�WKH�YLHZSRLQW��
HQVXULQJ�WKDW�RQO\�WKH�SRLQW�FORXG�RI�WKH�REMHFW
V�VXUIDFH�LV�H[WUDFWHG��)RU�WKH�H[WUDFWHG�VXEVHW�RI�SRLQWV��WKH�
YDULDQFH�RI�FRORUV�EHWZHHQ�HDFK�SRLQW�DQG�LWV�QHLJKERULQJ�OD\HUV�LV�FDOFXODWHG�WR�HYDOXDWH�LWV�FRORU�VWDELOLW\��7KLV�
SURFHVV�FDQ�LGHQWLI\�WKH�SRLQWV�ZLWK�WKH�EHVW�FRORU�VWDELOLW\��$QG�WKHQ�FDOFXODWH�WKH�PHGLDQ�FRORU�RI�WKH�SRLQW�DQG�
LWV�QHLJKERULQJ�SRLQWV��7KLV�FRORU�ZLOO�EH�WKH�FRUUHFW�FRORU�RI�WKH�SL[HO�DIWHU�PDNLQJ�WKH�QRLVH�SRLQWV�WUDQVSDUHQW��
)RU�SL[HOV�WKDW�FRQWDLQ�RQO\�QRLVH�SRLQWV��ZKLFK�PRVWO\�FRQVLVW�RI�ORZ�GHQVLW\�RXWOLHU�QRLVH��WKH�PHWKRG�PDNHV�
WKH�SL[HOV�ZLWK�D�SRLQW�FRXQW�EHORZ�D�FHUWDLQ�WKUHVKROG�WUDQV��SDUHQW�WR�UHPRYH�WKHVH�QRLVH�SRLQWV��7KURXJK�
YDOLGDWLRQ�H[SHULPHQWV�DSSO\LQJ�WKLV�PHWKRG�WR�SRLQW�FORXGV��WKH�PHWKRG�DFKLHYHG�JRRG�UHVXOWV� LQ�UHPRYLQJ�
RXWOLHU�QRLVH��H΍HFWLYHO\�UHPRYLQJ�DOPRVW�DOO�RXWOLHU�QRLVH�SRLQWV��2XWOLHU�QRLVH�KDV�D�VLJQLȴFDQW�FRORU�GL΍HUHQFH�
FRPSDUHG�WR�WKH�REMHFW
V�RZQ�SRLQWV��DQG�GXH�WR�LWV�ORZ�GHQVLW\��IHZHU�RXWOLHU�QRLVH�SRLQWV�DUH�H[WUDFWHG�ZLWKLQ�
SL[HOV��)RU�*DXVVLDQ�QRLVH��WKH�PHWKRG�FDQ�UHPRYH�PRVW�RI�LW��EXW�GHSHQGLQJ�RQ�WKH�GHQVLW\�RI�WKLV�QRLVH��VRPH�
UHVLGXDO�QRLVH�PD\�UHPDLQ��*DXVVLDQ�QRLVH��UHODWLYH�WR�RXWOLHU�QRLVH��KDV�FRORUV�FORVHU�WR�WKH�VXUURXQGLQJ�REMHFWV�
DQG�D�PXFK�KLJKHU�GHQVLW\�� UHVXOWLQJ� LQ�D�VPDOOHU�GL΍HUHQFH�ZLWK� WKH� ORZ�GHQVLW\�SDUWV�RI� WKH�REMHFW
V�SRLQW�
FORXG�
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1570933187
$�1RLVH�7UDQVSDUHQF\�$SSURDFK�IRU�+LJK�3UHFLVLRQ�9LVXDOL]DWLRQ�RI��'�6FDQQHG�
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ΖQIRUPDWLRQ�6FLHQFH�DQG�(QJLQHHULQJ��5LWVXPHLNDQ�8QLYHUVLW\��3�)8-Ζ)Ζ/0�%XVLQHVV�ΖQQRYDWLRQ�
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LV����UV#HG�ULWVXPHL�DF�MS
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Abstract:
7KH�GHYHORSPHQW�RI�$UWLȴFLDO�ΖQWHOOLJHQFH��$Ζ��WHFKQRORJ\�LV�XVHG�WR�PLQLPL]H�WKH�ULVN�RI�PDWHUQDO�GLVRUGHUV�
GXULQJ�SUHJQDQF\��0DWHUQDO�KHDOWK�QHHGV�WR�EH�PRQLWRUHG�VR�DV�QRW�WR�FDXVH�SUREOHPV�GXULQJ�WKH�EDE\
V�
ELUWK��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�SURYLGH�D�OLWHUDWXUH�UHYLHZ�IURP������WR�������7KH�PHWKRG�XVHG�LV�3UHIH-
UUHG�5HSRUWLQJ�ΖWHPV�IRU�6\VWHPDWLF�5HYLHZV�DQG�0HWD�$QDO\VHV��35Ζ60$���7KLV�VWXG\�LV�D�EDVLV�IRU�UHVHDU-
FKHUV� WR� KHOS� VROYH�PDWHUQDO� KHDOWK� SUREOHPV� XVLQJ� $Ζ�� 7KLV� WHFKQRORJ\� LV� SURYHQ� WR� GHWHFW� DQG� SUHGLFW�
SUREOHPV�GXULQJ�SUHJQDQF\��WKHUHE\�UHGXFLQJ�PDWHUQDO�DQG�LQIDQW�PRUWDOLW\�DQG�SUHYHQWLQJ�DEQRUPDOLWLHV�LQ�
WKH�GHYHORSPHQW�SURFHVV��ΖQ�DGGLWLRQ��$Ζ�FDQ�KHOS�LPSURYH�PHGLFDO�SHUVRQQHO
V�SHUIRUPDQFH�E\�PLQLPL]LQJ�
KXPDQ�HUURU��7KLV�VWXG\�DOVR�SUHVHQWV�WUHQGV�LQ�$Ζ�SUREOHPV�DQG�PHWKRGV�XVHG��+RZHYHU��WKH�UDSLG�GHYHORS-
PHQW�RI�$Ζ�PHWKRGV�KDV�QRW�SURYLGHG�QRYHOW\� LQ� VROYLQJ�PDWHUQDO�SUHJQDQF\� LVVXHV�EHFDXVH� UHVHDUFKHUV�
UDUHO\� LPSOHPHQW� WKHP�RQ�D�ZLGHU�VFRSH�RI�SUREOHPV��)XUWKHUPRUH�� LW�QHHGV�WR�EH�GHYHORSHG�ZLWK�RWKHU�
PHWKRGV��VXFK�DV�VLPXODWLRQ�

Paper ID:
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1570934614 
$SSOLFDWLRQ�RI�$UWLȴFLDO�ΖQWHOOLJHQFH�IRU�0DWHUQDO�DQG�&KLOG�'LVRUGHUV�LQ�ΖQGRQH�
VLD��$�5HYLHZ
'LYD�.XUQLDQLQJW\DV���ΖQGULDWL�DQG�/DLOLO�0XȵLNKDK�

Abstract:
+DYLQJ�DFFXUDWH�SUHGLFWLRQ�RQ�WKH�KHDOWK�RI�PDFKLQHV�LQ�PDQXIDFWXULQJ�FDQ�OHDG�WR�D�SURȴWDEOH�RUJDQL]DWLRQ�
LI�WKH�RSHUDWLRQV�DQG�PDLQWHQDQFH�GHFLVLRQV�DUH�DSSURSULDWHO\�SHUIRUPHG��7KLV�KLQJHV�RQ�PDNLQJ�ZHOO�LQIRU-
PHG�RSHUDWLRQDO�DQG�PDLQWHQDQFH�GHFLVLRQV��ΖQFRUSRUDWLQJ�FRQGLWLRQ�PRQLWRULQJ�DQG�SUHGLFWLYH�PDLQWHQDQ-
FH� VWUDWHJLHV� FDQ� VLJQLȴFDQWO\� FRQWULEXWH� WR� DFKLHYLQJ� WKLV� JRDO�� %\� FRQWLQXRXVO\�PRQLWRULQJ� WKH� UHDO�WLPH�
FRQGLWLRQ�RI�PDFKLQHV��RUJDQL]DWLRQV�FDQ�JDWKHU�YDOXDEOH�GDWD�WKDW�R΍HUV�LQVLJKWV�LQWR�WKH�SHUIRUPDQFH�DQG�
KHDOWK�RI�WKH�HTXLSPHQW��+RZHYHU��GHDOLQJ�ZLWK�D�VFDUFH�GDWDVHW��ZKLFK�LV�FRPPRQ�LQ�UHDO�ZRUOG�DSSOLFDWLRQV��
PDNHV�DQ\�SURJQRVWLFV�RQ�WKH�PDLQWHQDQFH�V\VWHP�LQWULFDWH��7KLV�LV�IXUWKHU�H[DFHUEDWHG�E\�WKH�XQDYDLODELOLW\�
RI�IDLOXUH�GDWD�ZLWKLQ�WKH�V\VWHP�ZKLFK�PDNHV�GHJUDGDWLRQ�PRGHO�LV�EHVW�VXLWHG�IRU�WKH�VDLG�VLWXDWLRQ��6LQFH�
WKHUH�LV�QR�H[WHQVLYH�VWXG\�GLVFXVVLQJ�FRPSXWDWLRQDO�WLPH�XQGHU�VLPLODU�VHWWLQJV�RI�WZR�GL΍HUHQW�QHWZRUNV�
IRU�WKH�GHJUDGDWLRQ�PRGHO�LQ�HVWLPDWLQJ�58/��WKLV�VWXG\�LQYHVWLJDWHV�D�VLPSOH�/RQJ�6KRUW�7HUP�0RGHO��/670��
PHWKRG�IRU�SURJQRVWLFV��ZKLFK�LV�FRPSDUHG�WR�D�WZR�GLPHQVLRQDO�&RQYROXWLRQDO�1HXUDO�1HWZRUN��&11��XQGHU�
WKH�VDPH�WUDLQLQJ�RSWLRQV��7KH�QHWZRUNV�DUH�WUDLQHG�XVLQJ�WKH�SRSXODU�&RPPHUFLDO�0RGXODU�$HUR�3URSXOVLRQ�
6\VWHP�6LPXODWLRQ��&�0$366��GDWDVHW�IURP�WKH�1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�$GPLQLVWUDWLRQ��1$6$���7KH�
DLP�RI�WKLV�VWXG\�LV�WR�HVWLPDWH�WKH�UHPDLQLQJ�XVHIXO�OLIH��58/��RI�D�WXUERIDQ�HQJLQH�LQ�WKH�PRVW�H΍HFWLYH�ZD\��
:LWK�FDUHIXOO\�GHVLJQHG�DQG�GHȴQHG�QHWZRUN�DUFKLWHFWXUHV��EHWWHU�SHUIRUPDQFH�FDQ�EH�DWWDLQHG��HQDEOLQJ�
SURSHU�IRUHVHHQ�RI�WKH�58/�RI�DQ�HQJLQH�DV�VRRQ�DV�LW�LV�PRUH�OLNHO\�WR�EH�FORVH�WR�IDLOXUH��%DVHG�RQ�WKH�FRPSD-
ULVRQ��LW�LV�QRWHG�WKDW�WKH�VLPSOH�/670�PHWKRG�IRU�58/�SUHGLFWLRQ�RXWSHUIRUPV�WKH�WZR�GLPHQVLRQDO�&11�ZLWK�
EHWWHU�58/�SUHGLFWLRQ��5RRW�0HDQ�6TXDUH�(UURU��506(���DQG�FRPSXWDWLRQDO�WLPH��)RU�IXWXUH�LPSURYHPHQW��
WKLV�VWXG\�FDQ�EH�IXUWKHU�H[SORUHG�IRU�D�PRUH�VRSKLVWLFDWHG�K\EULG�PRGHO�WKDW�PLJKW�SURGXFH�EHWWHU�SUHGLF-
WLRQ�LQ�YDULRXV�VHFWRUV�VXFK�DV�PDQXIDFWXULQJ��DXWRPRWLYH��DQG�PLOLWDU\�DSSOLFDWLRQV��
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Abstract:
2EMHFW�LGHQWLȴFDWLRQ�LQ�WKH�DUHD�RI�&RPSXWHU�9LVLRQ�HVVHQWLDOO\�IRFXV�RQ�KRZ�URERWV�DUH�DEOH�WR�SHUFHLYH�LQ�
FRPSDULVRQ�RI�KXPDQ�H\HV��7KH�PDLQ�WDVN�IRU�YHKLFOH�GHWHFWLRQ�LV�GHWHFWLQJ�YHKLFOHV�IURP�LPDJH�VRXUFHV��7KLV�
VWXG\�XWLOLVHV�:HND�WR�FDWHJRULVH�YHKLFOH�SKRWRV� LQWR���YHKLFOH�JURXSV�EDVHG�RQ�GDWD�PLQLQJ�DSSURDFK�� ΖQ�
IHDWXUH�H[WUDFWLRQ��WKUHH�LPDJH�ȴOWHULQJ�DOJRULWKPV�DUH�XVHG��ZKLFK�DUH�&RORXU�/D\RXW��(GJH�+LVWRJUDP��DQG�
3\UDPLG�+LVWRJUDP�RI�2ULHQWHG�*UDGLHQWV��3+2*���7KH�IHDWXUHV�H[WUDFWHG�DUH�WKHQ�IHG�LQWR�ȴYH�FODVVLȴFDWLRQ�
DOJRULWKPV� IRU� D� FRPSDUDWLYH� DQDO\VLV�� 0XOWLOD\HU� 3HUFHSWURQ� �0/3��� 6LPSOH� /RJLVWLF�� 6HTXHQWLDO� 0LQLPDO�
2SWLPL]DWLRQ��602���/RJLVWLF�0RGHO�7UHH��/07���DQG�5DQGRP�)RUHVW��7KH�H[SHULPHQWDO�UHVXOWV�VKRZHG�WKDW�
3+2*�ȴOWHULQJ�DOJRULWKP�SURGXFHG�WKH�EHVW�VHW�RI�IHDWXUHV�WR�DFFXUDWHO\�FODVVLI\�WKH�YHKLFOH�LPDJHV��'XULQJ�
FODVVLȴFDWLRQ��WKH�602�FODVVLȴHU�DFKLHYHG�WKH�EHVW�DFFXUDF\�RI����������

Paper ID:
Title:

Authors:

1570942270 
&RPSDUDWLYH�$QDO\VLV�RI�0DFKLQH�/HDUQLQJ�$OJRULWKPV�LQ�9HKLFOH�ΖPDJH�&ODVVLȴ�
FDWLRQ
1XU�Ζ]]DW\�0XKDPPDG�$VU\��$LGD�0XVWDSKD��DQG�6DODPD�$��0RVWDID

Session 3-2

Abstract:
ΖQ�RUGHU� WR�PHHW� WKH�UHTXLUHPHQW�RI� IDVW�FDOFXODWLRQ�RI� WKH�JURXQG�FRYHUDJH�WLPH�ZLQGRZ�RI�REVHUYDWLRQ�
VDWHOOLWHV�� D� PHWKRG� RI� IDVW� FDOFXODWLRQ� RI� WKH� JURXQG� FRYHUDJH� WLPH� ZLQGRZ� RI� VDWHOOLWHV� EDVHG� RQ� WKH�
VHJPHQWHG�GLFKRWRP\� LV� SURSRVHG�� )LUVWO\�� WKH�PHWKRG�XVHV� D� �'�PDS�ZLWK� WKH� JHRJUDSKLF� ORQJLWXGH�RI�
DVFHQGLQJ�QRGH�DQG�WKH�DUJXPHQW�RI�ODWLWXGH�DV�WKH�KRUL]RQWDO�DQG�YHUWLFDO�D[HV��DQG�FRQVWUXFWV�D�PDWKHPD-
WLFDO� PRGHO� IRU� WKH� VDWHOOLWH� WUDMHFWRU\� RQ� WKH� �'�PDS� EDVHG� RQ� WKH� 6*3��� 6XEVHTXHQWO\�� DQ� DSSOLFDEOH�
VHJPHQWHG�GLFKRWRP\�PHWKRG�LV�SURSRVHG�DFFRUGLQJ�WR�WKH�FKDUDFWHULVWLFV�RI�ZLQGRZ�FDOFXODWLRQ��ZKLFK�FDQ�
VROYH�DOO�LQWHUVHFWLRQV�RI�VDWHOOLWH�WUDMHFWRULHV�ZLWK�WKH�FRYHUDJH�DUHD�RQ�WKH��'�PDS�TXLFNO\�DQG�DFFXUDWHO\��
)LQDOO\��WKH�LQWHUVHFWLRQ�FRUUHFWLRQ�IRUPXOD�DQG�WKH�ZLQGRZ�FDOFXODWLRQ�IRUPXOD�DUH�SURSRVHG��DQG�WKURXJK�
WKH�DERYH�WZR�IRUPXODV��WKH�VDWHOOLWH�WR�JURXQG�FRYHUDJH�ZLQGRZ�LV�GHGXFHG��7KH�DFFXUDF\�RI�WKH�DOJRULWKP�
LV�HYDOXDWHG�E\�WDNLQJ�RQH�VDWHOOLWH�WR�PXOWLSOH�SRLQWV�RI�FRYHUDJH�DV�DQ�H[DPSOH��DQG�WKH�UHVXOWV�VKRZ�WKDW�
WKH�PHWKRG�LV�HTXDO�WR�WKH�FDOFXODWLRQ�UHVXOWV�RI�FRPPHUFLDO�VRIWZDUH�ZLWKLQ�WKH�HUURU�WROHUDQFH��LQ�DGGLWLRQ��
����REVHUYDWLRQ�VDWHOOLWHV�DUH�VHOHFWHG�IRU�DOJRULWKP�HɝFLHQF\�HYDOXDWLRQ��DQG�+DUELQ�FLW\�LV�VHOHFWHG�DV�WKH�
FRYHUDJH�DUHD�IRU�FRYHUDJH�ZLQGRZ�FDOFXODWLRQ�DQG�WLPLQJ��DQG�WKH�UHVXOWV�VKRZ�WKDW�WKH�FDOFXODWLRQ�WLPH�RI�
WKH�PHWKRG�LQ�WKLV�SDSHU�LV�UHGXFHG�E\�PRUH�WKDQ�����RQ�DYHUDJH�FRPSDUHG�ZLWK�WKH�ȴ[HG�VWHS�PHWKRG�
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Abstract:
7KLV�SDSHU�LQYHVWLJDWHV�WKH�LQWHJUDO�UROH�RI�XOWUDVRQLF�VHQVRUV�LQ�GHYHORSLQJ�PXOWL�VHQVRU�FRPSDQLRQ�URERWV��
ΖW� IRFXVHV� RQ� HQYLURQPHQW� PDSSLQJ�� ODQGPDUN�EDVHG� ORFDOL]DWLRQ�� DQG� SDWK� UHFRQVWUXFWLRQ�� 'HVSLWH� WKH�
VLJQLȴFDQW�DGYDQFHPHQWV�LQ�WKH�ȴHOG��WKH�UHVHDUFK�LGHQWLȴHV�QRWDEOH�JDSV�WKDW�KLQGHU�WKH�IXOO�SRWHQWLDO�RI�
XOWUDVRQLF� VHQVRUV��$GGUHVVLQJ� WKHVH�JDSV� FRXOG� UHYROXWLRQL]H� FRPSDQLRQ� URERWV
� IXQFWLRQDOLW\�� UHOLDELOLW\��
DQG�HɝFLHQF\��SDUWLFXODUO\�LQ�UHDO�ZRUOG�DSSOLFDWLRQV�VXFK�DV�KHDOWKFDUH��HOGHUO\�FDUH��DQG�KRPH�DVVLVWDQFH��
7KH�UHVHDUFK�HPSKDVL]HV�WKH� LPSRUWDQFH�RI�VHQVRU�IXVLRQ�WHFKQLTXHV�DQG�WKH�SRWHQWLDO� LPSURYHPHQWV� LQ�
HQYLURQPHQW�PDSSLQJ�DQG� ODQGPDUN�EDVHG� ORFDOL]DWLRQ��ZKLFK� FRXOG� VLJQLȴFDQWO\� HQKDQFH� WKH�QDYLJDWLRQ�
FDSDELOLWLHV�RI�FRPSDQLRQ�URERWV��)XUWKHUPRUH��DGYDQFHPHQWV�LQ�SDWK�UHFRQVWUXFWLRQ�FRXOG�WUDQVIRUP�KRZ�
FRPSDQLRQ�URERWV�UHWUDFH�WKHLU�VWHSV��LQFUHDVLQJ�WKHLU�RSHUDWLRQDO�HɝFLHQF\��7KH�ȴQGLQJV�RI�WKLV�UHVHDUFK�
FRQWULEXWH�VLJQLȴFDQWO\�WR�WKH�ȴHOG�RI�URERWLFV�DQG�SDYH�WKH�ZD\�IRU�IXWXUH�VWXGLHV��KLJKOLJKWLQJ�WKH�WUDQVIRU-
PDWLYH�SRWHQWLDO�RI�DGYDQFHG�HQYLURQPHQW�PDSSLQJ�WHFKQLTXHV��VHQVRU�IXVLRQ��DQG�SDWK�UHFRQVWUXFWLRQ�LQ�
SURSHOOLQJ�DGYDQFHPHQWV�LQ�URERWLF�QDYLJDWLRQ�

Paper ID:
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Authors:

1570940290
8OWUDVRQLF�6HQVRUV�LQ�&RPSDQLRQ�5RERWV��1DYLJDWLRQDO�&KDOOHQJHV�DQG�2SSRU�
WXQLWLHV
ΖVDDF�$VDQWH��/DX�%HH�7KHQJ��0DUN�7HH�.LW�7VXQ�DQG�=KDQ�+XQJ�&KLQ�

Abstract:
'HWHFWLQJ�FUDFNV�RQ�FRQFUHWH�VXUIDFHV�LV�D�FUXFLDO�WDVN�LQ�FLYLO�HQJLQHHULQJ�LQVSHFWLRQV��EXW�LW�SRVHV�VLJQLȴFDQW�
FKDOOHQJHV�GXH�WR�WKH�VPDOO�DQG�FRQFHDOHG�QDWXUH�RI�FUDFNV��9LVXDO�GHWHFWLRQ�LV�SDUWLFXODUO\�GLɝFXOW�RQ�XQHYHQ�
RU�URXJK�FRQFUHWH�VXUIDFHV��7R�RYHUFRPH�WKHVH�FKDOOHQJHV��RXU�UHVHDUFK�IRFXVHV�RQ�GHYHORSLQJ�DQ�DXWRPD-
WHG�V\VWHP�WKDW�XWLOL]HV�D�ZDOO�FOLPELQJ�URERW� IRU�FUDFN�FODVVLȴFDWLRQ��2XU�PDLQ�REMHFWLYH� LV� WR� LQWURGXFH�D�
FUDFN�FODVVLȴFDWLRQ�WHFKQLTXH�XVLQJ�0RELOH1HW9���HQDEOLQJ�UHDO�WLPH�FODVVLȴFDWLRQ�ZLWKRXW�KXPDQ�LQWHUYHQ-
WLRQ��7KH�&RQYROXWLRQ�1HXUDO�1HWZRUN��&11��PRGHO�XVHG�IRU�FUDFN�FODVVLȴFDWLRQ�LV�EDVHG�RQ�0RELOH1HW9���
ZKLFK�LV�ȴQH�WXQHG�E\�DGMXVWLQJ�WKH�VHQVLWLYLW\�RI�LWV�K\SHUSDUDPHWHUV��7KURXJK�H[WHQVLYH�H[SHULPHQWV��ZH�
HYDOXDWH�WKH�SHUIRUPDQFH�RI�WKLV�&11�DSSURDFK�VSHFLȴFDOO\�GHVLJQHG�IRU�HPEHGGHG�V\VWHPV��$IWHU�HYDOXD-
WLQJ�RXU�SURSRVHG�DSSURDFK�RI�FUDFN�GHWHFWLRQ�RQ�SXEOLFO\�DYDLODEOH�GDWDVHWV��ZH�KDYH�IRXQG�WKDW�RXW�RI�DOO�
WKH�SUH�WUDLQHG�&11�PRGHOV�0RELOH1HW9��\LHOGV�WKH�EHVW�SHUIRUPDQFH�ZLWK��������GHWHFWLRQ�DFFXUDF\��SUHFL-
VLRQ�RI���������UHFDOO�RI���������DQG�)��6FRUH�RI���������+RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�WUDLQLQJ�
WLPH�IRU�WKLV�PRGHO�LV�UHODWLYHO\�KLJK��WDNLQJ��������VHFRQGV��)XWXUH�VWXG\�RI�WKH�VWXG\�VKRXOG�IRFXV�RQ�RSWLPL-
]LQJ�WKH�FRPSXWDWLRQ�WLPH�WR�LPSURYH�HɝFLHQF\�

Paper ID:
Title:
Authors:

1570936199  
5HDO�7LPH�&UDFN�&ODVVLȴFDWLRQ�ZLWK�:DOO�&OLPELQJ�5RERW�8VLQJ�0RELOH1HW9�
0D]OHHQGD�0D]QL��$EGXO�5DVKLG�+XVDLQ���0RKG�ΖEUDKLP�6KDSLDL��Ζ]QL�6\DKUL]DO�
ΖEUDKLP��5L\DGK�=XONLȵL�DQG�'HYL�:LOOLHDP�$QJJDUD�
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Abstract:
7KLV�UHVHDUFK�LQWURGXFHV�D�QHZ�DSSURDFK�WR�DXJPHQW�LPDJH�FDSWLRQLQJ�IRU�YLVXDOO\�LPSDLUHG�LQGLYLGXDOV�E\�
LQWHJUDWLQJ�GHSWK�GDWD�ZLWK�5*%�LPDJHV��$Q�RYHUYLHZ�RI�H[LVWLQJ�DVVLVWLYH�WRROV�DQG�WHFKQRORJLHV�LQGLFDWHV�
WKHLU� OLPLWHG�DGRSWLRQ�GXH�WR�KLJK�FRVWV�DQG�YDULRXV�FRQVWUDLQWV��7KH�SURSRVHG�PRGHO��GHVLJQHG�WR�WDFNOH�
WKHVH�FKDOOHQJHV��KDV�WKH�SRWHQWLDO�WR�HQKDQFH�VFHQH�FRPSUHKHQVLRQ�DQG�QDYLJDWLRQ�IRU�WKH�YLVXDOO\�LPSDL-
UHG�� 7KH�PRGHO��ZKLFK� LQFOXGHV� VWDJHV� IURP�GDWD� FROOHFWLRQ� WR� LWV� LQWHJUDWLRQ�ZLWK� DVVLVWLYH� WRROV�� XVHV� D�
XQLTXH�QHXUDO�QHWZRUN�DUFKLWHFWXUH�WR�SURFHVV�ERWK�LPDJH�W\SHV��PHUJH�WKHLU�RXWSXWV��DQG�JHQHUDWH�PRUH�
GHWDLOHG�DQG�SUDFWLFDO�GHVFULSWLRQV�RI�WKH�HQYLURQPHQW��+RZHYHU��VSHFLȴF�FKDOOHQJHV�H[LVW��VXFK�DV�VHFXULQJ�
DQ�DSSURSULDWH�5*%�'�LPDJH�GDWDVHW�DQG�FUHDWLQJ�DQ�HɝFLHQW�QHXUDO�QHWZRUN��2QJRLQJ�UHVHDUFK�H΍RUWV�DUH�
YLWDO�WR�UHȴQH�WKH�PRGHO�DQG�HYDOXDWH�LWV�UHDO�ZRUOG�DSSOLFDELOLW\�

Paper ID:
Title:

Authors:

1570940372 
$�3UHOLPLQDU\�6WXG\�RQ�WKH�3RVVLELOLW\�RI�6FHQH�&DSWLRQLQJ�0RGHO�ΖQWHJUDWLRQ�DV�
DQ�ΖPSURYHPHQW�LQ�$VVLVWHG�1DYLJDWLRQ�IRU�9LVXDOO\�ΖPSDLUHG�8VHUV
$WLTXO�ΖVODP��0DUN�7HH�.LW�7VXQ��%HH�7KHQJ�/DX�DQG�.D]XPDVD�&KRQJ�)RK�=LQ

Session 3-3

Abstract:
ΖQ�WKH�HYROYLQJ�DFDGHPLF�ODQGVFDSH��WKH�LQWHJULW\�RI�HGXFDWLRQDO�FHUWLȴFDWHV�LV�SDUDPRXQW��7KHVH�GRFXPHQWV�
VHUYH�DV�IRUPDO�DWWHVWDWLRQV�RI�RQH
V�HGXFDWLRQDO�DWWDLQPHQW��KRZHYHU��WKH�LQFUHDVLQJ�SUHYDOHQFH�RI�GRFX-
PHQW�IUDXG�XQGHUPLQHV�WKHLU�FUHGLELOLW\��7R�FRPEDW�WKLV��ZH�LQWURGXFH�D�UREXVW��ZHE�EDVHG�FHUWLȴFDWH�YDOLGD-
WLRQ� V\VWHP� 8QLYHUVLWL� 7HNQRORJL� 0DOD\VLD
V� %ORFNFKDLQ�%DVHG� $FFUHGLWDWLRQ� DQG� 9HULȴFDWLRQ� 6\VWHP�
�870�%$'9(6���%XLOW�XSRQ�WKH�WUDQVSDUHQW�DQG�LPPXWDEOH�LQIUDVWUXFWXUH�RI�%ORFNFKDLQ�WHFKQRORJ\��FRPSOH-
PHQWHG�ZLWK�D�GLYHUVH�DUUD\�RI�DGYDQFHG�WHFKQRORJLHV��870�%$'9(6�R΍HUV�D�VHFXUH��HɝFLHQW��DQG�LQWXLWLYH�
VROXWLRQ�IRU�UHDO�WLPH�YDOLGDWLRQ�RI�DFDGHPLF�FUHGHQWLDOV��7KH�V\VWHP�IRFXVHV�RQ�GDWD�SULYDF\��HQDEOLQJ�WUDQV-
FULSW�YHULȴFDWLRQ��VHOHFWLYH�GDWD�GLVVHPLQDWLRQ��DQG�HɝFLHQW�FUHGHQWLDO�UHYRFDWLRQ��%\�GRLQJ�VR��LW�VLJQLȴFDQWO\�
UHGXFHV�WKH�SRWHQWLDO�IRU�DFDGHPLF�FUHGHQWLDO�IUDXG��&RQVHTXHQWO\��870�%$'9(6�VDIHJXDUGV�WKH�LQWHJULW\�RI�
HGXFDWLRQDO� TXDOLȴFDWLRQV�� ZKLOH� VLPXOWDQHRXVO\� SURYLGLQJ� LPPHQVH� EHQHȴWV� IRU� HGXFDWLRQDO� LQVWLWXWLRQV��
HPSOR\HUV�� DQG� VRFLHW\� DV� D� ZKROH�� 7KLV� SDSHU� GHOYHV� LQWR� WKH� GHVLJQ� DQG� DSSOLFDWLRQ� RI� 870�%$'9(6��
HOXFLGDWLQJ�WKH�FUXFLDO�UROH�LW�SOD\V�LQ�PDLQWDLQLQJ�WKH�VDQFWLW\�RI�DFDGHPLF�FHUWLȴFDWLRQV�LQ�WKH�GLJLWDO�DJH�

Paper ID:
Title:
Authors:

1570933140   
ΖPSOHPHQWLQJ�%ORFNFKDLQ�7HFKQRORJ\�IRU�$FFUHGLWDWLRQ�DQG�'HJUHH�9HULȴFDWLRQ
$]�0XNKOLV�ΖVNDQGDU�$]OL��1XU�+DOL]D�$EGXO�:DKDE��'D<RQJ�=KDQJ��.KDLUXQQLVD�
$�.DGLU�DQG�1RRUKD]LUDK�6XQDU
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Abstract:
'LJLWDO� VNLOOV�DUH�FUXFLDO� WHFKQLFDO� FRPSHWHQFLHV� IRU� VWXGHQWV� LQ�KLJKHU�HGXFDWLRQ� LQVWLWXWLRQV��:HDNQHVVHV�
DPRQJ�VWXGHQWV�LQ�XWLOL]LQJ�GLJLWDO�WHFKQRORJ\�FDQ�OHDG�WR�PRGHUDWH�OHYHOV�RI�OHDUQLQJ�DFKLHYHPHQW��FRQVH-
TXHQWO\�LPSDFWLQJ�WKH�IXWXUH�JUDGXDWHV
�PDUNHWDELOLW\�LQ�WKH�MRE�VHFWRU��+HQFH��WKH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�
LGHQWLI\�WKH�IDFWRUV�LQȵXHQFLQJ�WKH�DFTXLVLWLRQ�RI�GLJLWDO�VNLOOV�DPRQJ�7HFKQRORJ\�ZLWK�(GXFDWLRQ��7(��VWXGHQWV�
DW�8QLYHUVLWL�7HNQRORJL�0DOD\VLD��870����7KLV�TXDQWLWDWLYH�VXUYH\�LQYROYHG�D�WRWDO�RI����ȴQDO�\HDU�7(�VWXGHQWV�
IURP�IRXU�SURJUDPPHV��%DFKHORU�RI�7HFKQRORJ\�ZLWK�(GXFDWLRQ��(OHFWULF�DQG�(OHFWURQLFV��0HFKDQLFDO�(QJLQHH-
ULQJ��%XLOGLQJ�&RQVWUXFWLRQ�DQG�/LYLQJ�6NLOOV�DW�870��7KH�VWXG\�XWLOL]HG�D�TXHVWLRQQDLUH�ZLWK����LWHPV��HQFRP-
SDVVLQJ�WKUHH�NH\�IDFWRUV��IDFLOLWLHV��TXDOLW\�RI�WHDFKLQJ�E\�OHFWXUHUV��DQG�VWXG\�HQYLURQPHQW��'DWD�DQDO\VLV�ZDV�
FRQGXFWHG�XVLQJ�6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV��6366��VRIWZDUH�YHUVLRQ�������7KH�ȴQGLQJV�UHYHD-
OHG�WKDW�WKH�PHDQ�VFRUHV�IRU�DOO�WKUHH�IDFWRUV�ZHUH�DW�D�PRGHUDWH�OHYHO��&RQVHTXHQWO\��HQKDQFLQJ�7(�VWXGHQWV
�
GLJLWDO�OHDUQLQJ�H[SHULHQFHV�VKRXOG�FRQFHQWUDWH�RQ�WKHVH�WKUHH�IDFWRUV�WR�DXJPHQW�WKHLU�DFDGHPLF�DFKLHYH-
PHQWV�LQ�WRGD\
V�GLJLWDO�HUD��

Paper ID:
Title:
Authors:

1570933149 
)DFWRUV�ΖQȵXHQFLQJ�WKH�'LJLWDO�6NLOOV�RI�7HFKQLFDO�(GXFDWLRQ�6WXGHQWV�
0RKDPPDG�)LWUL�+DNLPL�0DW�+XVVLQ��+DQLIDK�-DPEDUL��ΖVKDN�7DPDQ��0XKDPDG�
)DWKXOODK�+DP]DK�DQG�8PL�6DOPDK�0LKDG

Abstract:
$�VWUXFWXUHG�OHDUQLQJ�DSSURDFK�WKURXJK�WKH�FRQVWUXFWLYLVP�DSSURDFK�LV�D�PHWKRG�WKDW�KHOSV�VWXGHQWV�EXLOG�
XQGHUVWDQGLQJ�LQ�SKDVHV��IURP�HDV\�WR�GLɝFXOW��7KH�XVH�RI�GURQH�VLPXODWRUV�LQ�WKH�VXEMHFW�RI�GURQH�KDQGOLQJ�
LV�D�SUDFWLFDO�ZD\�WR�EXLOG�XQGHUVWDQGLQJ�IRU�VWXGHQWV�LQ�SKDVHV��*RRG�VWXGHQW�XQGHUVWDQGLQJ�JLYHV�WKHP�WKH�
FRQȴGHQFH�WR�RSHUDWH�GURQHV�IURP�YLUWXDO�VLPXODWRUV�WR�UHDO�WKURXJK�UHDO�GURQH�RSHUDWRUV��7KH�VWXG\�ZDQWV�
WR� VHH� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� XVH� RI� GURQH� VLPXODWRUV� DQG� VWXGHQWV
� FRQȴGHQFH� LQ� RSHUDWLQJ� UHDO�
GURQHV�� $� TXHVWLRQQDLUH� VHUYHG� DV� WKH�PDLQ� UHVHDUFK� LQVWUXPHQW�� ��� VWXGHQWV� SDUWLFLSDWHG� DV� SXUSRVLYH�
VDPSOHV��7KLV�LQYHVWLJDWLRQ�FDQ�EH�GLYLGHG�LQWR�WKUHH�VHFWLRQV��LQLWLDO�NQRZOHGJH�GDWD�EHIRUH�HQWHULQJ�FODVV��
GURQH�VLPXODWRU�GDWD�DV�VLPXODWRU�GDWD��DQG�UHDO�ȵLJKW�GDWD�FROOHFWHG�DIWHUZDUG�DV�ȴQDO�GDWD���XVLQJ�ERWK�
GHVFULSWLYH�DQDO\VHV� VXFK�DV�PHDQ�� IUHTXHQF\�DQDO\VLV� DV�ZHOO� DV� LQIHUHQWLDO� SDLUHG�VDPSOH�7�7HVW� WR�ȴQG�
UHODWLRQVKLSV�DPRQJ�WKHP�DOO��7KH�ȴQGLQJV�RI�WKH�VWXG\�VKRZ�WKDW�WKHUH�LV�D�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�
WKH�VWXGHQWV
�FRQȴGHQFH�EHIRUH�DQG�DIWHU�SDUWLFLSDWLQJ�LQ�WKH�FODVV�RQ�WKH�DFWXDO�KDQGOLQJ�RI�GURQHV��7KLV�
VKRZV�WKDW�WKH�KDQGOLQJ�RI�GDQJHURXV�GURQHV�LQ�WHUPV�RI�VDIHW\�QHHGV�WR�VWDUW�ZLWK�VWUXFWXUHG�GURQH�VLPXOD-
WRUV�WR�HQVXUH�WKDW�VWXGHQWV�FDQ�PDVWHU�WKH�NQRZOHGJH��WHFKQLFDO�DQG�SUDFWLFDO�DVSHFWV�RI�GURQHV��ΖW�LV�KRSHG�
WKDW�WKLV�VWUXFWXUHG�DQG�SKDVHG�WHDFKLQJ�DQG�PDQDJHPHQW�SURFHVV�FDQ�EH�GRQH�DQG�GHYHORSHG�IRU�RWKHU�
FRXUVHV�DV�ZHOO��7KH�ȴQGLQJV�RI�WKH�VWXG\�LQGLFDWH�WKDW�XVLQJ�VWUXFWXUHG�GURQH�VLPXODWRUV�SRVLWLYHO\�LPSDFWV�
VWXGHQWV
�FRQȴGHQFH�LQ�RSHUDWLQJ�UHDO�GURQHV��7KH�UHVXOWV�KLJKOLJKW�WKH�LPSRUWDQFH�RI�VWDUWLQJ�ZLWK�VLPXOD-
WRUV�WR�HQVXUH�WKDW�VWXGHQWV�FDQ�PDVWHU�WKH�QHFHVVDU\�NQRZOHGJH��WHFKQLFDO�VNLOOV��DQG�SUDFWLFDO�DVSHFWV�RI�
GURQH�KDQGOLQJ��7KLV�DSSURDFK�LV�VHHQ�DV�D�VDIHU�ZD\�WR�LQWURGXFH�VWXGHQWV�WR�KDQGOLQJ�SRWHQWLDOO\�GDQJHURXV�
GURQHV�ZKLOH�EXLOGLQJ�WKHLU�FRPSHWHQFH�DQG�VHOI�DVVXUDQFH�

Paper ID:
Title:

Authors:

1570934577    
6WUXFWXUHG�7HDFKLQJ�8VLQJ�'URQH�6LPXODWRUV�IRU�6WXGHQWV
�&RQȴGHQFH�LQ�5HDO�
)OLJKW
$KPDG�1DELO�0G�1DVLU��0DK\XGGLQ�$UVDW��0XKDPPDG�.KDLU�1RRUGLQ��0RKG�
$NKPDO�0XKDPDG�6LGHN�DQG�0RKDPPDG�=DNUL�7DUPLGL
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Abstract:
6LPXODWLRQV� IRFXVLQJ�RQ�ZDYH�SURSDJDWLRQ�DQG� LQYHUVH�SUREOHPV� LQYROYLQJ� WKH�HVWLPDWLRQ�RI�D� VFDWWHULQJ�
VRXUFH�KDYH�EHHQ�FRQGXFWHG�IRU�D�ORQJ�WLPH��$V�D�PHWKRG�IRU�HVWLPDWLQJ�D�VFDWWHULQJ�VRXUFH�RI�ZDYH�SURSDJD-
WLRQ��WKHUH�DUH�NQRZQ�WHFKQLTXHV�VXFK�DV�WLPH�UHYHUVDO�PHWKRGV�WKDW�XWLOL]H�VLPXODWLRQ�UHVXOWV�DQG�LQYHUVH�
VFDWWHULQJ�DQDO\VLV�PHWKRGV�EDVHG�RQ�WKH�%RUQ�DSSUR[LPDWLRQ��+RZHYHU��WKHVH�PHWKRGV�DUH�PDWKHPDWLFDOO\�
FRPSOH[�DQG�UHTXLUH�PXFK�FRPSXWDWLRQ�WLPH��7KHUHIRUH��LQ�WKLV�VWXG\��ZH�DLP�WR�GHYHORS�D�VFDWWHULQJ�VRXUFH�
HVWLPDWLRQ�PHWKRG�XVLQJ�GHHS�OHDUQLQJ��ZKLFK�KDV�EHHQ�UHFHLYLQJ�LQFUHDVLQJ�DWWHQWLRQ�LQ�UHFHQW�\HDUV��+RZH-
YHU��WKH�ZDYHIRUPV�XVHG�IRU�WKLV�VFDWWHULQJ�VRXUFH�HVWLPDWLRQ�DUH�JHQHUDWHG�XVLQJ�VLPXODWLRQV��ΖQ�WKLV�SDSHU��
ZH�ȴUVW�VLPXODWH�WKH���'�VFDODU�ZDYHV�IURP�WKH�VFDWWHULQJ�VRXUFH�XVLQJ�WKH�FRQYROXWLRQ�TXDGUDWXUH�WLPH�GR-
PDLQ�ERXQGDU\�HOHPHQW�PHWKRG��&4%(0���7KH�UHFHLYHG�ZDYHIRUPV�DW�REVHUYDWLRQ�SRLQWV�DUH�WUDQVIRUPHG�
LQWR�LPDJH�GDWD��7KHVH�LPDJH�GDWD�DUH�XWLOL]HG�IRU�WKH�GHHS�OHDUQLQJ�WR�HVWLPDWH�WKH�DFWXDO�SRVLWLRQ�RI�WKH�
VFDWWHULQJ�VRXUFH��$V�QXPHULFDO�H[DPSOHV��VRPH�XQOHDUQHG�ZDYHIRUPV�E\�D�VFDWWHULQJ�VRXUFH�DUH�JLYHQ�WR�WKH�
FUHDWHG�GHHS�OHDUQLQJ�PRGHO�DQG�WKH�SRVLWLRQ�DQG�VL]H�RI�WKH�VFDWWHULQJ�VRXUFH�DUH�HVWLPDWHG�WR�YHULI\�WKH�
SURSRVHG�PHWKRG�

Paper ID:
Title:

Authors:

1570925212
6FDWWHULQJ�6RXUFH�'HWHUPLQDWLRQ�8VLQJ�'HHS�/HDUQLQJ�IRU���'�6FDODU�:DYH�
3URSDJDWLRQ
7DNDKLUR�6DLWRK�DQG�6KLQML�6DVDRND�DQG�6RKLFKL�+LURVH

Abstract:
&DUGLDF�DOWHUQDQV�LV�D�EHDW�WR�EHDW�DOWHUQDWLRQ�LQ�WKH�HOHFWULFDO�SURSHUWLHV�RI�WKH�KHDUW��VXFK�DV�PHPEUDQH�
SRWHQWLDO�DQG�LQWUDFHOOXODU�FDOFLXP��&D��F\FOLQJ�LQ�P\RF\WHV��'XH�WR�WKH�EL�GLUHFWLRQDO�FRXSOLQJ�EHWZHHQ�YROWD-
JH�DQG�FDOFLXP��LW�LV�QRW�HDV\�WR�GHFLGH�ZKLFK�PHFKDQLVP�GULYHV�WKH�DOWHUQDQV�DQG�WKXV��D΍HFW�WKH�H΍HFWLYH-
QHVV�RI�FRQWUROOLQJ�DOWHUQDQV��ΖQ�WKLV�VWXG\��WKH�FRQWURO�RI�FDUGLDF�DOWHUQDQV�LQ�D�RQH�GLPHQVLRQDO�VKRUW�FDEOH�
ZDV�LQYHVWLJDWHG�QXPHULFDOO\�XVLQJ�WKH�7�sࣅ�� IHHGEDFN�FRQWURO��ZKHUH�7� LV�WKH�EDVLF�F\FOH� OHQJWK�DQGࣅ� is a 
SUH�VHW�FRQWURO�SDUDPHWHU��7KH�H΍HFWLYHQHVV�RI�FRQWUROOLQJ�DOWHUQDQV�EHWZHHQ�DFWLRQ�SRWHQWLDO�GXUDWLRQ��$3'��
DQG�SHDN�YDOXH�RI�LQWUDFHOOXODU�FDOFLXP�FRQFHQWUDWLRQ��SHDN�>&D@��EHLQJ�XVHG�DV�WKH�IHHGEDFN�FRQWURO�YDULD-
EOHV�ZHUH�FRPSDUHG��5HVXOWV�VKRZHG�WKDW�WKH�H΍HFWLYHQHVV�RI�$3'�EDVHG�DQG�&D�EDVHG�IHHGEDFN�FRQWUROV�
ZHUH�WKH�VDPH�ZKHQ���ZDV�OHVV�WKDQ�WKH�FULWLFDO�YDOXH��ࣅF���KRZHYHU��WKH�$3'�EDVHG�FRQWURO�SHUIRUPHG�EHWWHU�
WKDQ�WKH�&D�EDVHG�IHHGEDFN�FRQWURO�ZKHQࣅ�!�ࣅ�F��7KLV�VWXG\�PD\�LPSURYH�WKH�XQGHUVWDQGLQJ�RI�ZKLFK�PHWKRG�
LV�D�EHWWHU�IHHGEDFN�FRQWURO�DQG�OHDG�WR�WKH�GHYHORSPHQW�RI�D�EHWWHU�DOWHUQDQV�FRQWURO�VFKHPH�

Paper ID:
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1570934775     
&RQWURO�RI�(OHFWULFDO�DQG�&DOFLXP�$OWHUQDQV�LQ�D�2QH�'LPHQVLRQDO�&DUGLDF�&DEOH
-LQ�.HRQJ��%RRQ�/HRQJ�/DQ��(LQO\�/LP��'X\�0DQK�/H��DQG�6KLXDQ�1L�/LDQJ
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Abstract:
7KLV�VWXG\�IRFXVHV�RQ�LQYHVWLJDWLQJ�WKH�LPSDFW�RI�XVLQJ�$OXPLQLXP�2[LGH��$O�2���QDQRȵXLG�RQ�KHDW�WUDQVIHU�
ZLWKLQ�D�UHFWDQJXODU�FKDQQHO�IHDWXULQJ�GL΍HUHQW�SURWUXVLRQ�KHLJKWV��7KH�SULPDU\�REMHFWLYHV�LQFOXGH�DQDO\VLQJ�
ȵXLG�ȵRZ�FKDUDFWHULVWLFV�DQG�KHDW�WUDQVIHU�SHUIRUPDQFH�LQ�WKH�FKDQQHO�DQG�GHWHUPLQLQJ�WKH�RSWLPDO�SDUDPH-
WHUV�DQG�VSHFLȴFDWLRQV��$GGLWLRQDOO\�� WKLV�VWXG\�SODFHV�HPSKDVLV�RQ�H[DPLQLQJ�WKH� LQȵXHQFH�RI�SURWUXVLRQ�
KHLJKW�RQ�ȵXLG�ȵRZ�DQG�KHDW� WUDQVIHU� LQ�FRQMXQFWLRQ�ZLWK�QDQRȵXLGV��7KH�REWDLQHG�QXPHULFDO� UHVXOWV�DUH�
FRPSDUHG�ZLWK�RWKHU�UHOHYDQW�ȴQGLQJV��7KH�ȴQGLQJV�UHYHDO�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�KHDW�WUDQVIHU�
FRHɝFLHQW�DQG�ERWK�WKH�SURWUXVLRQ�KHLJKW�DQG�5H\QROGV�QXPEHU��6LPLODUO\��WKH�1XVVHOW�QXPEHU�GHPRQVWUD-
WHV�DQ�LQFUHDVH�ZLWK�WKH�SURWUXVLRQ�KHLJKW��)XUWKHUPRUH��WKH�IULFWLRQ�FRHɝFLHQW�GLVSOD\V�D�VOLJKW�LQFUHDVH�ZLWK�
ERWK�WKH�SURWUXVLRQ�KHLJKW�DQG�5H\QROGV�QXPEHU��DOWKRXJK�WKH�GL΍HUHQFHV�DUH�QRW�VWDWLVWLFDOO\�VLJQLȴFDQW

Paper ID:
Title:

Authors:

1570940261 
1XPHULFDO�ΖQYHVWLJDWLRQ�RQ�WKH�ΖQȵXHQFH�RI�3URWUXVLRQ�+HLJKW�RQ�+HDW�7UDQVIHU�
DQG�)OXLG�)ORZ�:LWKLQ�5HFWDQJXODU�&KDQQHO�ZLWK�1DQRȵXLG
<DPXQDQ�0DQLPDUDQ��$EGXOKDȴG�0��$��(OIDJKL�DQG�ΖPDQ�)LWUL�ΖVPDLO

Abstract:
2Q�RUELW�VHUYLFLQJ��226��LV�D�FUXFLDO�UHVHDUFK�DUHD�ZLWK�YDVW�DSSOLFDWLRQ�SURVSHFWV��7KHUH�LV�FXUUHQWO\�D�ODFN�RI�
VWXGLHV�IRFXVLQJ�RQ�D�QRYHO�W\SH�RI�226�VFHQDULR��ΖQ�WKLV�VFHQDULR��ΖQ�6SDFH�$GGLWLYH�0DQXIDFWXULQJ��Ζ6$0��
DQG�'HEULV�5HF\FOLQJ��'5��DUH� LQFRUSRUDWHG�LQWR�226��7UDGLWLRQDO�226�REWDLQV�WKH�QHFHVVDU\�SURGXFWV�IRU�
IDLOHG�VDWHOOLWHV�WKURXJK�UHF\FOLQJ�VSDFH�GHEULV�DQG�Ζ6$0��WKHUHE\�LPSURYLQJ�VXVWDLQDELOLW\�DQG�HɝFLHQF\�LQ�
WKH�VHUYLFLQJ�SURFHVV��:H�FRQVWUXFW�DQ�RSWLPL]DWLRQ�PRGHO��ΖQ�WKLV�PRGHO��WKH�WRWDO�FRVW�RI�YHORFLW\�LV�FKRVHQ�
DV�WKH�RSWLPL]DWLRQ�REMHFWLYH��$QG�PLVVLRQ�VHTXHQFHV��RUELWDO�WUDQVIHU�WLPH��VHUYLFH�SRVLWLRQ��DQG�VHUYLFH�WLPH�
DUH� FRQVLGHUHG� DV� GHVLJQ� YDULDEOHV�� &RPSDUHG� WR� WUDGLWLRQDO�226�� WKH�QRYHO� RSWLPL]DWLRQ�PRGHO� LV�PRUH�
SURQH�WR�WUDSSLQJ�RSWLPL]HUV�LQ�ORFDO�RSWLPD��7KHUHIRUH��ZH�HPSOR\�WKH�:KDOH�2SWLPL]DWLRQ�$OJRULWKP��:2$��
GXH�WR�LWV�DELOLW\�WR�HVFDSH�ORFDO�RSWLPD��6LPXODWLRQ�UHVXOWV�GHPRQVWUDWH�WKH�H΍HFWLYHQHVV�RI�WKH�RSWLPL]DWLRQ�
PRGHO�ZH�KDYH�GHYHORSHG�LQ�UHSUHVHQWLQJ�WKH�QRYHO�SUREOHP�DFFXUDWHO\��0RUHRYHU��WKH�VROXWLRQ�REWDLQHG�
WKURXJK�WKH�XWLOL]DWLRQ�RI�WKH�:2$�FORVHO\�DSSUR[LPDWHV�WKH�RSWLPDO�VROXWLRQ�

Paper ID:
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Authors:

1570926171     
(QULFKLQJ�2Q�2UELW�6HUYLFLQJ�0LVVLRQ�3ODQQLQJ�ZLWK�'HEULV�5HF\FOLQJ�DQG�
ΖQ�6SDFH�$GGLWLYH�0DQXIDFWXULQJ
%DL�-LH��&KDR�7DR��0D�3LQJ��<DQJ�0LQJ��:DQJ�6RQJ\DQ�

Session 3-4
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Abstract:
)LEHU�%UDJJ�*UDWLQJ��)%*��KDV�JDUQHUHG�VLJQLȴFDQW�LQWHUHVW�LQ�WKH�ȴHOG�RI�EHQG�VHQVRUV��+RZHYHU��RQH�PDMRU�
GUDZEDFN�RI�WKH�)%*�LV�LWV�LQKHUHQW�VWUXFWXUH�IUDJLOLW\�GXH�WR�VWUXFWXUDO�GHIRUPDWLRQ��+HQFH��WKLV�SDSHU�VHHNV�
WR�UHPHG\�WKLV�SUREOHP�E\�SUHVHQWLQJ�D�VWUHVV�VLPXODWLRQ�RI�D�SRO\GLPHWK\OVLOR[DQH��3'06��FRDWHG�)%*�E\�
XWLOL]LQJ�$QV\V�:RUNEHQFK������5��VRIWZDUH��7KH�)%*
V�GHVLJQ�RSWLPL]DWLRQ�ZDV�SHUIRUPHG�E\�YDU\LQJ�WKH�
3'06�WKLFNQHVV�IURP���PP�WR���PP��7R�HYDOXDWH�WKH�VWUHVV�SHUIRUPDQFH�RI�WKH�)%*��WKH�FRDWHG�DQG�XQFRD-
WHG�)%*V�ZHUH�FRPSDUHG�ZLWK�WKRVH�VXEMHFWHG�WR�DQ�DGGLWLRQDO�IRUFH�RI�������1��7KH�VLPXODWLRQ�UHVXOWV�UHYHD-
OHG�WKDW�LQFUHDVLQJ�WKH�3'06�WKLFNQHVV�VOLJKWO\�UHGXFHV�VWUXFWXUDO�GHIRUPDWLRQ�EXW�VLJQLȴFDQWO\�LPSURYHV�WKH�
PD[LPXP�FRPELQHG�VWUHVV��7KH�XQFRDWHG�)%*�H[KLELWHG�WKH� ODUJHVW�GHIRUPDWLRQ�RI���������PP�DQG�WKH�
KLJKHVW�PD[LPXP�FRPELQHG�VWUHVV�RI��������03D��ZKHUHDV�WKH�VPDOOHVW�GHIRUPDWLRQ�RI���������PP�DQG�WKH�
ORZHVW�PD[LPXP�FRPELQHG�VWUHVV�RI��������03D�ZHUH�DFKLHYHG�ZLWK�D�3'06�WKLFNQHVV�RI���PP��7KHUHIRUH��
WKH�PLQLPDO�FKDQJHV�LQ�GHIRUPDWLRQ��XS�WR�������RI�WKH�3'06�FRDWHG�)%*�FRPSDUHG�ZLWK�WKH�XQFRDWHG�)%*��
PDNH�LW�D�VXLWDEOH�FDQGLGDWH�WR�VXVWDLQ�WKH�FXUYDWXUH�VWUXFWXUH�RI�WKH�)%*��0HDQZKLOH��WKH�PD[LPXP�FRPEL-
QHG� VWUHVV�RI� WKH�3'06�FRDWHG� )%*�ZDV��������KLJKHU� WKDQ� WKDW�RI� WKH�XQFRDWHG� )%*��SURYLQJ� WKDW� WKH�
SUHVHQFH�RI�3'06�LPSURYHV�WKH�PHFKDQLFDO�SHUIRUPDQFH�RI�WKH�)%*�E\�SURYLGLQJ�HQKDQFHG�SK\VLFDO�UREXVW-
QHVV��WKHUHE\�VKRZFDVLQJ�LWV�SRWHQWLDO�DV�D�QHZ�EHQG�VHQVRU�

Paper ID:
Title:

Authors:

1570933952  
6WUHVV�6LPXODWLRQ�RI�3RO\GLPHWK\OVLOR[DQH�&RDWHG�)LEHU�%UDJJ�*UDWLQJ�%HQG�
6HQVRU
1D]LUDK�0RKG�5D]DOL��1XU�1DMDKDWXO�+XGD�6DULV��6KD]PLO�$]UDL�6RSLDQ��1RRU�
$PDOLQD�5DPOL��:DQ�ΖPDDQ�Ζ]KDQ�:DQ�ΖVNDQGDU

Session 3-4

Abstract:
:KLOH�WKH�GLVWULEXWRU�FRQFHUQHG�VWULYLQJ�WR�SURYLGH�TXDOLW\�SURGXFW�DQG�VHUYLFH�WR�DFKLHYH�FXVWRPHU�VDWLVIDF-
WLRQ�ZLWK�RSSRUWXQLWLHV�JLYHQ�E\�WKH�UDSLGO\�GHYHORSLQJ�VXSSOHPHQW�PDUNHW�DQG�H�FRPPHUFH��WKH�VDOHV�RI�
WKHLU�EHVWVHOOLQJ�KHDOWK�VXSSOHPHQW��ELWWHU�PHORQ�VXSSOHPHQW�GURSSHG��5HVHDUFK�ZDV�FRQGXFWHG�WR�GLVFRYHU�
WKH�FXVWRPHU�VDWLVIDFWLRQ�OHYHO��FXVWRPHUVȇ�ODWHQW�SURȴOH��RSLQLRQ��DQG�SHUVSHFWLYHV�WRZDUGV�WKHLU�SXUFKDVH�RI�
WKH�ELWWHU�PHORQ�VXSSOHPHQW������UDQGRP�VDPSOHV�RI�GDWD�FROOHFWHG�IURP�D�WRWDO�RI�����FXVWRPHUV�DSSURD-
FKHG�YLD�D�TXHVWLRQQDLUH��7KH�GDWD�ZHUH�DQDO\]HG�ZLWK�H[SORUDWRU\�GDWD�DQDO\VLV��DVVRFLDWLRQ�UXOH�PLQLQJ��DQG�
WH[W�DQDO\VLV��7KH�UHVXOW�LQGLFDWHG�WKDW�WKH�FXVWRPHUV�DUH�PRVWO\�VDWLVȴHG�EXW�NQRZLQJ�WKH�LQH΍HFWLYHQHVV�RI�
WKH� VXSSOHPHQW�ZLOO� LQFUHDVH� WKH�H[SHFWHG�GLVVDWLVIDFWLRQ�RI� FXVWRPHU�E\������ WLPHV�� ΖW� LV� IRXQG� WKDW� WKH�
FXVWRPHUV�ZHUH�PDLQO\�FKDVHG�DZD\�E\�WKH�ORZ�H΍HFWLYHQHVV�RI�WKH�SURGXFW� LQVWHDG�RI�FXVWRPHU�VHUYLFH��
0DOH�DW�DJH�RI����WR����DUH�VXJJHVWHG�WR�EH�FRQVLGHUHG� LQ�FXVWRPHU�VHJPHQWDWLRQ�ZLWK�HPSKDVLV�RQ�WKH�
QDWXUDO� LQJUHGLHQW�ZKHQ�LQFUHDVLQJ�WKH�SURGXFW�YLVLELOLW\��7KH�ȴQGLQJV�VXJJHVWHG�WKDW�WKH�HQKDQFHPHQW�LQ�
SURGXFW�TXDOLW\�DQG�ORZHU�SULFH�LV�QHFHVVDU\�IRU�UHSRVLWLRQLQJ�LQ�WHUPV�RI�SURGXFW�DQG�SULFH�

Paper ID:
Title:
Authors:

1570942271      
$�6XUYH\�DQG�$QDO\VLV�RQ�&XVWRPHU�6DWLVIDFWLRQ�RI�%LWWHU�0HORQ�6XSSOHPHQW�
.DL�(Q�0DN��6DEDULDK�6DKDUDQ��DQG�$LGD�0XVWDSKD
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Abstract:
6NLOOHG�KXPDQ�UHVRXUFH�EHFRPHV�DQ�HVVHQWLDO�UHVRXUFH�IRU� LPSOHPHQWLQJ� LQWHOOLJHQW�PDQXIDFWXULQJ� LQ�WKH�
QHZ�HUD��SURPSWLQJ�KLJK�GHPDQGV�RQ� ΖQWHOOLJHQW�0DQXIDFWXULQJ�7UDLQLQJ� �Ζ07���(PSRZHULQJ� WKH�H΍HFWLYH�
Ζ07��WKH�QHZ�PRGH�RI�Ζ07�EDVHG�RQ�ΖQGXVWULDO�0HWDYHUVH�LV�SURSRVHG�DV�ZHOO�DV�GHWDLOHG�FRPSDULVRQ�ZLWK�
WUDGLWLRQDO�WUDLQLQJ�PRGHV��7KH�OD\HUHG�WHFKQLFDO�DUFKLWHFWXUH�LV�GLVFXVVHG�DV�D�JXLGDQFH�IRU�WUDLQLQJ�V\VWHP�
FRQVWUXFWLRQ��DV�ZHOO�DV�VSHFLȴF�VROXWLRQV�IRU�WKH�VL[�NH\�WHFKQRORJLHV�EDVHG�RQ�SULPDU\�UHVHDUFK��LQFOXGLQJ�
UDSLG�PRGHOLQJ��QDWXUDO�LQWHUDFWLRQ��UHDO�WLPH�FRPPXQLFDWLRQ��LQGXVWULDO�DYDWDU�DJHQW��LQGXVWULDO�WRROV�DFFHVV��
LQGXVWULDO�$Ζ*&��HWF��9HULI\LQJ�WKH�H΍HFWLYHQHVV�RI�ΖQGXVWULDO�0HWDYHUVH�EDVHG�Ζ07��D�SURWRW\SH�V\VWHP��7U$L1��
IRU� LQGXVWULDO� LQWHUQHW� VNLOO� WUDLQLQJ� LV� EXLOW�� FRQVWUXFWLQJ� D� SULYDWH� ΖQGXVWULDO�0HWDYHUVH� EDVHG� RQ� VSHFLȴF�
LQGXVWULDO�HTXLSPHQW�DQG�ȴHOGV�LQ�FHUWDLQ�IDFWRU\��IDFLOLWDWLQJ�WKH�YLUWXDO�WUDLQLQJ��)XWXUH�UHVHDUFK�KRWVSRWV�RQ�
ΖQGXVWULDO�0HWDYHUVH�EDVHG�Ζ07�DUH�SURVSHFWHG�DW�WKH�HQG�EDVHG�RQ�WKH�SULPDU\�UHVHDUFK�DQG�DSSOLFDWLRQ�

Paper ID:
Title:

Authors:

1570940171  
5HVHDUFK�RQ�ΖQWHOOLJHQW�0DQXIDFWXULQJ�7UDLQLQJ�6\VWHP�%DVHG�RQ�ΖQGXVWULDO�
0HWDYHUVH
=KRX�<XTL��/L�7DQ��/L�%RKX��:X�*DQJ��0HQJ�;LDQJKXL��*XR�-LQ��:DQ�1HQJZHQ��
=KX�-LQJ\X��/L�6KLPHL��6RQJ�:HLQLQJ��6X�&KXQKXL��&KHQ�1DQMLDQJ��;LQJ�<DODQ��
:DQJ�4L��/LQ�<DQZHQ�DQG�/L�5XQTLDQJ�
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Abstract:
7KLV�VWXG\�SURSRVHV�DQ�(QVHPEOH�'L΍HUHQWLDO�(YROXWLRQ�ZLWK�6LPXODWLRQ�%DVHG�+\EULGL]DWLRQ�DQG�6HOI�$GDS�
WDWLRQ��('(6+�6$��DSSURDFK�IRU�LQYHQWRU\�PDQDJHPHQW��Ζ0��XQGHU�XQFHUWDLQW\��ΖQ�WKLV�VWXG\��'(�ZLWK�PXOWLSOH�
UXQV�LV�FRPELQHG�ZLWK�D�VLPXODWLRQ�EDVHG�K\EULGL]DWLRQ�PHWKRG�WKDW�LQFOXGHV�D�VHOI�DGDSWLYH�PHFKDQLVP�WKDW�
G\QDPLFDOO\�DOWHUV�PXWDWLRQ�DQG�FURVVRYHU�UDWHV�EDVHG�RQ�WKH�VXFFHVV�RU�IDLOXUH�RI�HDFK�LWHUDWLRQ��'XH�WR�LWV�
DGDSWDELOLW\��WKH�DOJRULWKP�LV�DEOH�WR�KDQGOH�WKH�FRPSOH[LW\�DQG�XQFHUWDLQW\�SUHVHQW�LQ�Ζ0��8WLOL]LQJ�0RQWH�
&DUOR� 6LPXODWLRQ� �0&6��� WKH� FRQWLQXRXV� UHYLHZ� �&5�� LQYHQWRU\� VWUDWHJ\� LV� H[DPLQHG�ZKLOH� DFFRXQWLQJ� IRU�
VWRFKDVWLFLW\�DQG�YDULRXV�GHPDQG�VFHQDULRV��7KLV�VLPXODWLRQ�EDVHG�DSSURDFK�HQDEOHV�D�UHDOLVWLF�DVVHVVPHQW�
RI� WKH�SURSRVHG�DOJRULWKP
V�DSSOLFDELOLW\� LQ�UHVROYLQJ� WKH�FKDOOHQJHV� IDFHG�E\� Ζ0� LQ�SUDFWLFDO�VHWWLQJV��7KH�
HPSLULFDO�ȴQGLQJV�GHPRQVWUDWH�WKH�SRWHQWLDO�RI�WKH�SURSRVHG�PHWKRG�WR�LPSURYH�WKH�ȴQDQFLDO�SHUIRUPDQFH�
RI�Ζ0�DQG�RSWLPL]H�ODUJH�VHDUFK�VSDFHV��7KH�VWXG\�PDNHV�XVH�RI�SHUIRUPDQFH�WHVWLQJ�ZLWK�WKH�$FNOH\�IXQFWLRQ�
DQG�6HQVLWLYLW\�$QDO\VLV�ZLWK�3HUWXUEDWLRQV�WR�LQYHVWLJDWH�KRZ�FKDQJHV�LQ�YDULDEOHV�D΍HFW�WKH�REMHFWLYH�YDOXH��
7KLV�DQDO\VLV�SURYLGHV�YDOXDEOH�LQVLJKWV�LQWR�WKH�EHKDYLRU�DQG�UREXVWQHVV�RI�WKH�DOJRULWKP�

Paper ID:
Title:

Authors:

1570934618 
(QVHPEOH�'L΍HUHQWLDO�(YROXWLRQ�ZLWK�6LPXODWLRQ�%DVHG�+\EULGL]DWLRQ�DQG�
6HOI�$GDSWDWLRQ�IRU�ΖQYHQWRU\�0DQDJHPHQW�8QGHU�8QFHUWDLQW\
6DULW�0DLWUD��9LYHN�0LVKUD��6XNDQ\D�.XQGX��0DLWUH\HH�'DV

Session 4-1

Abstract:
/H�IRUW�Ζ�RVWHRWRP\�KDV�EHHQ�ZLGHO\�XVHG�E\�PD[LOORIDFLDO�VXUJHRQV�DV�D�SURFHGXUH�GXH�WR�LWV�YHUVDWLOLW\�DQG�
VLPSOLFLW\�WR�WUHDW�SDWLHQW�ZLWK�GHQWRIDFLDO�GHIRUPLW\��7HFKQRORJ\�VXFK�DV�YLUWXDO�SODQQLQJ�VRIWZDUH�KDV�JUHDW�
O\�DLGHG�VXUJHRQ�WR�SUHSDUH�IRU�WKH�VXUJHU\�E\�DOORZLQJ�WKHP�WR�ZRUN�ZLWK�FOLQLFDO�HQJLQHHU�WR�SODQ�IRU�WKH�
VXUJHU\�DQG�FUHDWH�FXVWRP�LPSODQWV�GHVLJQ�RQ�WKH�SDWLHQWȇV�VFDQQHG�DQDWRP\�LQ�IRUP�RI�WKUHH�GLPHQVLRQDO�
��'��PRGHO��0RVW�RI�FRQYHUJHQFH�VWXG\�IRU�VNXOO�ZDV�GRQH�E\�DQDO\]LQJ�WKH�WRWDO�QXPEHU�RI�PHVK�HOHPHQWV��
+HQFH�� WKLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�RSWLPXP�PHVK�VL]H�E\�SHUIRUPLQJ�PHVK�FRQYHUJHQFH�
VWXG\�XVLQJ�K�UHȴQHPHQW�PHWKRG�RQ�WKH�XSSHU�VNXOO��'�PRGHO��7KH��'�&RPSXWHG�7RPRJUDSK\��&7��LPDJHV�
LQ�'Ζ&20�IRUPDW�ZHUH�XVHG�WR�FUHDWH�WKH��'�PRGHO�E\�XVLQJ�0LPLFV�VRIWZDUH��7KH�PHVK�UHȴQHPHQW�SURFHVV�
RI�WKH�VHJPHQWHG�XSSHU�VNXOO��'�PRGHO�ZDV�SHUIRUPHG�LQ�WKH���0DWLF�VRIWZDUH��DQG�WKH�PHVK�VL]H�XVHG�IURP�
�PP�WR����PP�ZLWK����PP�LQWHUYDO��0DUF�0HQWDW�VRIWZDUH�ZDV�XVHG�WR�SHUIRUP�ȴQLWH�HOHPHQW�DQDO\VLV��)($��
ZKHUH�D�ȴ[HG�ORDG�ZDV�VHW�RQ�VXSHULRU�SDUW�RI�WKH�VNXOO�PHDQZKLOH�SRLQW�ORDG�ZLWK����1�VWUHVV�ZDV�DSSOLHG�
RQ�LQFLVRUV��5HVXOWV�IURP�WKH�PHVK�FRQYHUJHQFH�DQDO\VLV�VKRZHG�WKDW�SHUFHQWDJH�GL΍HUHQFH�RI�XSSHU�VNXOO�RI�
���PP�Ȃ����PP�PHVK�VL]H�LV�EHORZ����DQG�IURP�WKH�FRQYHUJHQFH�SORW�WKH�OLQH�JUDSK�VWDUW�WR�FRQYHUJH�DW�
���PP�WR��PP��7KHUHIRUH��LW�FDQ�EH�FRQFOXGHG�WKDW��PP�PHVK�VL]H�LV�WKH�RSWLPXP�PHVK�VL]H�IRU�XSSHU�VNXOO�
�'�PRGHO�

Paper ID:
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Authors:

1570940315  
&RQYHUJHQFH�6WXG\�RI�7KUHH�'LPHQVLRQDO�8SSHU�6NXOO�0RGHO��$�)LQLWH�(OHPHQW�
0HWKRG
1RU�$TLODK�0RKDPDG�$]PL��1LN�1XU�$LQ�$]ULQ�$EGXOODK��=DWXO�)DTLKDK�0RKG�
6DODKD��0XKDPPDG�+DQLI�5DPOHH
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Abstract:
'HVSLWH�WKH�JURZLQJ�DGRSWLRQ�RI�FORXG�FRPSXWLQJ��VHFXULW\�FKDOOHQJHV�FRQWLQXH�WR�SHUVLVW�LQ�LWV�LPSOHPHQWD�
WLRQ��ΖQ�WKLV�VWXG\��ZH�GHOYH�LQWR�WKH�VSHFLȴF�VHFXULW\�FKDOOHQJHV�DVVRFLDWHG�ZLWK�FORXG�FRPSXWLQJ�DQG�H[SORUH�
WKH� XVH� RI�PDFKLQH� OHDUQLQJ� DOJRULWKPV� OLNH� .�1HDUHVW� 1HLJKERUV� �.11��� 6XSSRUW� 9HFWRU�0DFKLQH� �690���
'HFLVLRQ�7UHH��'7���DQG�/RJLVWLF�5HJUHVVLRQ�IRU�DQRPDO\�GHWHFWLRQ��2XU�VWXG\�OHYHUDJHV�WKH�0DZL/DE�GDWDVHW�
WR�GHYHORS�VXSHUYLVHG�PDFKLQH�OHDUQLQJ�PRGHOV�DQG�HYDOXDWHV�WKHLU�SHUIRUPDQFH�XVLQJ�NH\�PHWULFV�VXFK�DV�
DFFXUDF\�� SUHFLVLRQ�� UHFDOO�� DQG� )��VFRUH�� 7KH� UHVXOWV� RI� RXU� DQDO\VLV� VKRZFDVH�SURPLVLQJ� RXWFRPHV��ZLWK�
DFFXUDF\�� SUHFLVLRQ�� UHFDOO�� DQG� )��VFRUH� DFKLHYLQJ� LPSUHVVLYH� YDOXHV� RI� ������� ������� ������� DQG� ������
UHVSHFWLYHO\��1HYHUWKHOHVV��WKH�DFTXLVLWLRQ�RI�UHDO�WLPH�DQG�XQELDVHG�GDWDVHWV�SUHVHQWV�VLJQLȴFDQW�FKDOOHQ�
JHV��7KHVH�ȴQGLQJV�XQGHUVFRUH�WKH�LPSRUWDQFH�RI�IXUWKHU�UHVHDUFK�WR�HQKDQFH�WKH�DSSOLFDELOLW\�RI�PDFKLQH�
OHDUQLQJ�WHFKQLTXHV�LQ�H΍HFWLYHO\�DGGUHVVLQJ�WKH�GLYHUVH�RSHUDWLRQDO�FRQGLWLRQV�LQKHUHQW�LQ�FORXG�HQYLURQ�
PHQWV�

Paper ID:
Title:

Authors:

1570935896
3HUIRUPDQFH�(YDOXDWLRQ�RI�(YROXWLRQDU\�8QGHUVDPSOLQJ�DQG�0DFKLQH�/HDUQLQJ��
7HFKQLTXHV�IRU�1HWZRUN�6HFXULW\�LQ�&ORXG�(QYLURQPHQW
.HVDYD�5DR�$OOD�DQG�*XQDVHNDU�7KDQJDUDVX

Abstract:
7UDGLWLRQDO�PHWKRGV�RI�RSHUDWLRQ�DQG�UHVRXUFH�PDQDJHPHQW�DUH�XQDEOH�WR�NHHS�XS�ZLWK�WKH�JURZWK�RI�DLU�
WUDɝF�DQG�SDVVHQJHU�QXPEHUV��'HOD\V��FRQJHVWLRQ��DQG�VXERSWLPDO�UHVRXUFH�DOORFDWLRQ�KDYH�EHFRPH�XUJHQW�
SUREOHPV� UHTXLULQJ� HɝFLHQW� VROXWLRQV�� 5%)� QHWZRUNV� R΍HU� WKH� SRWHQWLDO� WR� RSWLPL]H� YDULRXV� DVSHFWV� RI�
DYLDWLRQ� DQG� WUDQVSRUWDWLRQ� V\VWHPV� E\� OHYHUDJLQJ� KLVWRULFDO� GDWD�� UHDO�WLPH� LQIRUPDWLRQ�� DQG� SUHGLFWLYH�
PRGHOLQJ��7KH�RSWLPL]DWLRQ�RI�ȵLJKW�URXWHV�LV�D�FRPSOH[�HQGHDYRU�WKDW�UHTXLUHV�FRQVLGHUDWLRQ�RI�QXPHURXV�
IDFWRUV�� LQFOXGLQJ� ZHDWKHU� FRQGLWLRQV�� DLU� WUDɝF� FRQJHVWLRQ�� IXHO� FRQVXPSWLRQ�� DQG� ȵLJKW� VFKHGXOHV�� %\�
XWLOL]LQJ�5%)�QHWZRUNV��ZH�LQWHQG�WR�DQDO\]H�WKHVH�IDFWRUV�DQG�SURYLGH�UHFRPPHQGDWLRQV�IRU�RSWLPDO�ȵLJKW�
URXWHV� WKDW�PLQLPL]H� WUDYHO� WLPH�� IXHO� FRQVXPSWLRQ�� DQG� HPLVVLRQV�ZKLOH� HQVXULQJ� SDVVHQJHU� VDIHW\� DQG�
FRQYHQLHQFH�� :H� SURSRVH� LQWHJUDWLQJ� LQWHOOLJHQW� 5%)� QHWZRUNV� LQWR� H[LVWLQJ� DYLDWLRQ� DQG� WUDQVSRUWDWLRQ�
LQIUDVWUXFWXUH�WR�DGGUHVV�WKLV�LVVXH��%\�DQDO\]LQJ�UHDO�WLPH�GDWD�DQG�KLVWRULFDO�SDWWHUQV��5%)�QHWZRUNV�FDQ�
LGHQWLI\�RSWLPDO�ȵLJKW�URXWHV��VXJJHVW�DOWHUQDWH�URXWHV�ZKHQ�QHFHVVDU\��DQG�DLG�LQ�DGMXVWLQJ�URXWHV�EDVHG�RQ�
G\QDPLF� FRQGLWLRQV�� 7KLV� LQWHJUDWLRQ� VHHNV� WR� VWUHDPOLQH� RSHUDWLRQV�� UHGXFH� ȵLJKW� WLPHV�� LPSURYH� IXHO�
HɝFLHQF\��DQG�FRQWULEXWH�WR�WKH�RYHUDOO�H΍HFWLYHQHVV�RI�WKH�V\VWHP��7KH�RULJLQDOLW\�RI�WKLV�VWXG\�UHVLGHV�LQ�LWV�
DSSOLFDWLRQ�RI�5%)�QHWZRUNV�WR�WKH�RSWLPL]DWLRQ�RI�ȵLJKW�URXWHV�LQ�DYLDWLRQ�DQG�WUDQVSRUWDWLRQ�V\VWHPV��:KLOH�
5%)�QHWZRUNV�KDYH�EHHQ�XWLOL]HG�LQ�D�YDULHW\�RI�GRPDLQV��WKHLU�LQFRUSRUDWLRQ�LQWR�WKH�FRPSOH[LWLHV�RI�ȵLJKW�
URXWH�RSWLPL]DWLRQ�UHPDLQV�XQGHUVWXGLHG��%\�OHYHUDJLQJ�WKH�SRZHU�RI�5%)�QHWZRUNV��ZH�LQWHQG�WR�SURYLGH�
LQWHOOLJHQW�VROXWLRQV�WKDW�LPSURYH�HɝFLHQF\��UHGXFH�FRVWV��DQG�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�VXVWDLQDEOH�
WUDQVSRUWDWLRQ�V\VWHPV��7KH�QRYHOW\�RI� WKLV�VWXG\� OLHV� LQ� LWV�DSSOLFDWLRQ�RI�5%)�QHWZRUNV�WR�RSWLPL]H�ȵLJKW�
URXWHV�ZLWKLQ�DYLDWLRQ�DQG�WUDQVSRUWDWLRQ�V\VWHPV��:KLOH�5%)�QHWZRUNV�KDYH�VHHQ�YDULHG�DSSOLFDWLRQV��WKHLU�
DGDSWDWLRQ�WR�WKH�LQWULFDWH�GRPDLQ�RI�ȵLJKW�URXWH�RSWLPL]DWLRQ�UHPDLQV�DQ�XQGHUH[SORUHG�DUHD��%\�KDUQHV�
VLQJ�WKH�FDSDELOLWLHV�RI�5%)�QHWZRUNV��RXU�REMHFWLYH�LV�WR�R΍HU�LQWHOOLJHQW�VROXWLRQV�WKDW�HQKDQFH�HɝFLHQF\��FXW�
FRVWV��DQG�IRVWHU�WKH�JURZWK�RI�VXVWDLQDEOH�WUDQVSRUWDWLRQ�V\VWHPV��7KH�DEVWUDFW�ZRXOG�EH�HQULFKHG�E\�LQFOX�
GLQJ�VSHFLȴF�TXDQWLȴDEOH�EHQHȴWV��VXFK�DV�SRWHQWLDO�SHUFHQWDJH�UHGXFWLRQV�LQ�WUDYHO�WLPH��IXHO�FRQVXPSWLRQ��
HPLVVLRQV��DQG�H[SHQVHV��WKDW�5%)�QHWZRUNV�FDQ�SRWHQWLDOO\�EULQJ�WR�WKH�DYLDWLRQ�DQG�WUDQVSRUWDWLRQ�LQGXV�
WULHV�

Paper ID:
Title:

Authors:

1570935911   
(QKDQFLQJ�(ɝFLHQF\�LQ�$YLDWLRQ�DQG�7UDQVSRUWDWLRQ�7KURXJK�ΖQWHOOLJHQW�5DGLDO�
%DVLV�)XQFWLRQ
*XQDVHNDU�7KDQJDUDVX�DQG�.HVDYD�5DR�$OOD
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Abstract:
7KLV�GHVFULSWLYH�VWXG\�DLPV�WR�HYDOXDWH�WKH�&RQFHLYH�'HVLJQ�ΖPSOHPHQW�2SHUDWH��&'Ζ2��DSSURDFK�LQ�SURGX�
FLQJ�ZLULQJ�SURMHFWV�IRU�WKH�'RPHVWLF�(OHFWULFDO�:LULQJ�FRXUVH�DPRQJ�VWXGHQWV�IURP�WKH�7HFKQLFDO�ZLWK�(GXFD�
WLRQ� FRXUVHV� DW� 8QLYHUVLWL� 7HNQRORJL�0DOD\VLD�� 7KLV� VWXG\� LV� EDVHG� RQ� IRXU�PDLQ� REMHFWLYHV�� ZKLFK� DUH� WR�
HYDOXDWH� WKH� HOHPHQWV� RI� ȊFRQFHLYH�� GHVLJQ�� LPSOHPHQW� DQG� RSHUDWHȋ� DPRQJ� VWXGHQWV� FRPSOHWLQJ� ZLULQJ�
SURMHFWV�LQ�WKH�'RPHVWLF�(OHFWULFDO�:LULQJ�FRXUVH��7KH�PHWKRGRORJ\�XVHG�LQ�WKLV�VWXG\�LV�D�TXDQWLWDWLYH��$�VHW�
RI�TXHVWLRQQDLUHV�ZDV�XVHG�DV�D�UHVHDUFK� LQVWUXPHQW� IRU�GDWD�FROOHFWLRQ�E\�GLVWULEXWLQJ�D�*RRJOH� IRUP�WR�
UHVSRQGHQWV�EDVHG�RQ�WKH�UHVHDUFK�TXHVWLRQV�WKDW�KDYH�EHHQ�FRQVWUXFWHG��7KH�TXHVWLRQQDLUH�XVHG�LQ�WKLV�
VWXG\�ZDV�GLYLGHG�LQWR�ȴYH�SDUWV��QDPHO\�3DUW�$�DERXW�GHPRJUDSKLFV��3DUW�%�DERXW�WKH��FRQFHLYH��HOHPHQW�LQ�
HOHFWULFDO�ZLULQJ��3DUW�&�DERXW�WKH��GHVLJQ��HOHPHQW�LQ�HOHFWULFDO�ZLULQJ��3DUW�'�DERXW�WKH��LPSOHPHQW��HOHPHQW�
LQ�HOHFWULFDO�ZLULQJ�DQG�3DUW�(�DERXW�WKH��RSHUDWH��HOHPHQW�LQ�HOHFWULFDO�ZLULQJ��7KH�VHOHFWLRQ�RI�UHVSRQGHQWV�
LV�UDQGRP��7KH�UHVSRQGHQWV�RI�WKLV�VWXG\�FRQVLVWHG�RI�����VWXGHQWV�LQ�WKH�IRXUWK�DQG�WKLUG�\HDU�RI�HOHFWULF�DQG�
HOHFWURQLFV��DQG�OLIH�VNLOOV�HGXFDWLRQ�SURJUDPPH��7KH�UHVXOWV�RI�WKH�VWXG\�ZHUH�DQDO\VHG�XVLQJ�WKH�6WDWLVWLFDO�
3DFNDJH�IRU�6RFLDO�6FLHQFH��6366��VRIWZDUH�YHUVLRQ�������2YHUDOO��WKH�UHVXOWV�RI�WKH�VWXG\�VKRZHG�WKDW�VWXGHQWV�
FDQ�GHVLJQ�WKHLU�ZRUN�SURFHVV�DFFRUGLQJ�WR�WKH�DFWXDO�&'Ζ2�VWDQGDUGV��ΖQ�FRQFOXVLRQ��WKLV�VWXG\�LV�YHU\�LPSRU�
WDQW�IRU�VWXGHQWV�WR�FRPSOHWH�WKHLU�SURMHFW�SURSHUO\�RQ�WLPH��HVSHFLDOO\�IRU�VWXGHQWV�DW�WKH�ΖQVWLWXWH�RI�7HFKQL�
FDO�DQG�9RFDWLRQDO�(GXFDWLRQ��(QJLQHHULQJ�DQG�RWKHU�UHODWHG�ȴHOGV��DV�ZHOO�DV�IRU�WHDFKLQJ�VWD΍�DW�WKH�LQVWLWX�
WHV�UHODWHG�WR�WKH�SURGXFWLRQ�RI�D�SURMHFW�WKDW�LV�LPSOHPHQWHG�
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1570928115 
&RQFHLYH�'HVLJQ�ΖPSOHPHQW�2SHUDWH��&'Ζ2��$SSURDFK�LQ�3URGXFLQJ�:LULQJ�
3URMHFWV�IRU�'RPHVWLF�(OHFWULFDO�:LULQJ�&RXUVH
+DQLIDK�-DPEDUL��1XUXO�)DUDKLQ�ΖVPDLO��ΖVKDN�7DPDQ��0RKDPDG�5DVLGL�3DLULQ�DQG�
0XKDPPDG�)DWKXOODK�+DP]DK

Abstract:
6WXGHQWV�RIWHQ�HQFRXQWHU�FKDOOHQJHV�LQ�GHYHORSLQJ�WKHLU�GLJLWDO�WHFKQRORJ\�VNLOOV��SULPDULO\�GXH�WR�D�ODFN�RI�
SURȴFLHQF\�LQ�XVLQJ�FRPSXWHU�DSSOLFDWLRQV��LQWHUQHW�EDVHG�DSSV��DQG�VLPLODU�WRROV��7KH�IDLOXUH�RI�JUDGXDWHV�LQ�
PDVWHULQJ�WKH�GLJLWDO�WHFKQRORJ\�KDV�D�QHJDWLYH�H΍HFW�RQ�WKHLU�DELOLW\�WR�JHW�D�MRE�UHODWHG�WR�ΖQGXVWULDO�5HYROX�
WLRQ������Ζ5������7KXV��WKH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�LGHQWLI\�VWXGHQWVȇ�GLJLWDO�UHDGLQHVV�IRU�Ζ5����LQ�WKH�DVSHFWV�
RI�DWWLWXGH��NQRZOHGJH�DQG�WHFKQLFDO�VNLOOV�DW�RQH�RI�9RFDWLRQDO�&ROOHJH�LQ�WKH�6RXWKHUQ�=RQH�LQ�0DOD\VLD��$�
WRWDO� RI� ���� UHVSRQGHQWV�ZHUH� VHOHFWHG�XVLQJ� WKH� VWUDWLȴHG� UDQGRP�VDPSOLQJ�� � 7KLV� VWXG\� LV� TXDQWLWDWLYH�
PHWKRG�DQG�WKH�UHVHDUFK�LQVWUXPHQW�FRQVLVWV�RI�D�VHW�RI�TXHVWLRQQDLUHV�FRQWDLQLQJ����TXHVWLRQ�LWHPV�GLYLGHG�
LQWR�6HFWLRQV�$��%��&�DQG�'��$OO�WKH�GDWD�FROOHFWHG�WKURXJK�WKH�TXHVWLRQQDLUHV�ZHUH�DQDO\VHG�GHVFULSWLYHO\��
XVLQJ�WKH�6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFH�9HUVLRQ�������6366���WR�REWDLQ�IUHTXHQF\�YDOXHV��SHUFHQWDJHV��
PHDQV�DQG�VWDQGDUG�GHYLDWLRQV��7KH�UHVXOWV�RI�WKH�VWXG\�UHYHDO�WKDW�WKH�OHYHO�RI�WKH�VWXGHQWV
�GLJLWDO�UHDGLQHVV�
IRU�Ζ5����IURP�WKH�DVSHFWV�RI�DWWLWXGH��NQRZOHGJH�DQG�WHFKQLFDO�VNLOOV�LV�DW�D�VDWLVIDFWRU\�OHYHO��7KH�PHDQ�DYHUD�
JH�YDOXH�REWDLQHG� IRU�DOO� � � � WKH�UHVHDUFK�TXHVWLRQV� LV�������DQG� LW� LV�DW�D�PRGHUDWH�VFRUH� OHYHO��7KHUHIRUH��
YRFDWLRQDO�FROOHJHV�QHHG�WR�SD\�PRUH�DWWHQWLRQ�WR�VWXGHQWV
�GLJLWDO�UHDGLQHVV�IRU� Ζ5����IURP�WKH�DVSHFW�RI�
DWWLWXGH��NQRZOHGJH�DQG�WHFKQLFDO�VNLOOV��VR�WKDW�WKH�JUDGXDWHV�FDQ�PHHW�WKH�QHHGV�RI�WKH�LQGXVWU\�QRZ��DQG�
SURSHO�WKH�QDWLRQ�WRZDUGV�Ζ5���
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6WXGHQWV
�'LJLWDO�5HDGLQHVV�LQ�9RFDWLRQDO�&ROOHJH�IRU�ΖQGXVWULDO�5HYROXWLRQ����
1XUXO�$]O\QLH�5RVO\��+DQLIDK�-DPEDUL��0XKDPPDG�)DWKXOODK�+DP]DK��8PL�
6DOPDK�0LKDG��6KDULIDK�2VPDQ�DQG�0RKDPDG�5DVLGL�3DLULQ
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Abstract:
7KLV�SDSHU�HODERUDWHV� WKH�GHVLJQ�DQG� LPSOHPHQWDWLRQ�RI� Ȋ3RV«�%DOOHW�ȋ� WKH�EDOOHW�JHVWXUH�UHFRJQLWLRQ�DQG�
HYDOXDWLRQ�V\VWHP�XVLQJ�06�.LQHFW�FDPHUD��Ȋ3RV«�%DOOHWȋ�KDV�JRQH�WKURXJK�FRQWLQXDO�GHYHORSPHQW�ZKLFK�FDQ�
EH�GLYLGHG�LQWR�WKUHH�SKDVHV�DFFRUGLQJ�WR�UHTXLUHPHQWV�IURP�WKUHH�GL΍HUHQW�XVHU�JURXSV��7KHVH�WKUHH�JURXSV�
DUH�EDOOHW�VWXGHQWV��EDOOHW�WHDFKHUV�DQG�GDQFHUV��DV�ZHOO�DV�EHJLQQHUV�DQG�OD\SHUVRQV��$IWHU�WKH�WHFKQLFDO�VLGH�
RI�WKH�V\VWHP�LV�H[SODLQHG��ZH�GHVFULEH�RXU�ȊGHVLJQ�WKLQNLQJȋ�FRQFHSWV��:LWK�WKHVH�FRQFHSWV��RXU�QHZ�DQG�
LPSURYHG�WKLUG�YHUVLRQ�VRIWZDUH�DV�ZHOO�DV�*8Ζ�DUH�GHYHORSHG�WR�VHUYH�WKH�YLVLWRUV�DW�%DQJNRN�$UW�DQG�&XOWXUH�
&HQWUH��%$&&���$W�WKH�HQG��VRPH�UHVXOWV�DQG�IHHGEDFN�DUH�FROOHFWHG��7KHVH�JLYH�XV�LQVLJKW�RQ�KRZ�WR�LPSURYH�
RXU�V\VWHP�IXUWKHU�WRZDUG�WKH�JRDO�RI�EHLQJ�VWDQGDUGL]HG�RU�FRPPHUFLDOL]HG�

Paper ID:
Title:
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1570933530 
%DOOHW�*HVWXUH�5HFRJQLWLRQ�DQG�(YDOXDWLRQ�6\VWHP��3RV«�%DOOHW���6\VWHP�7KLQN�
LQJ��'HVLJQ�7KLQNLQJ��DQG�'\QDPLF�ΖPSURYHPHQW�LQ�7KUHH�9HUVLRQV�IURP�/DER�
UDWRU\�WR�$UW�*DOOHU\
$SLUDWK�/LPPDQHH�DQG�3HHUDSKRQ�6D\\RW

Abstract:
)XWXUH�SHGHVWULDQ�WUDMHFWRU\�SUHGLFWLRQ�LQ�ȴUVW�SHUVRQ�YLGHRV��HJRFHQWULF�YLGHRV��R΍HUV�JUHDW�SURVSHFWV�IRU�
DXWRQRPRXV�YHKLFOHV�DQG�VRFLDO�URERWV��*LYHQ�D�ȴUVW�SHUVRQ�YLGHR�VWUHDP��ZH�DLP�WR�SUHGLFW�WKDW�SHUVRQȇV�
ORFDWLRQ�DQG�GHSWK��GLVWDQFH�EHWZHHQ�WKH�REVHUYHG�SHUVRQ�DQG�WKH�FDPHUD��LQ�IXWXUH�IUDPHV��7R�ORFDWH�WKH�
IXWXUH�WUDMHFWRU\�RI�WKH�SHUVRQ��ZH�PDLQO\�FRQVLGHU�WKH�IROORZLQJ�WKUHH�NH\�IDFWRUV��D��7KH�LPDJH�LQ�WKH�YLGHR�
VHTXHQFH�LV�WKH�PDSSLQJ�RI�WKH�DFWXDO��'�VSDFH�VFHQH�RQ�WKH��'�SODQH��:H�UHVWRUH�WKH�VSDWLDO�GLVWULEXWLRQ�RI�
SHGHVWULDQV�LQ�WZR�GLPHQVLRQDO�LPDJHV�WR�WKUHH�GLPHQVLRQDO�VSDFH��7KH�GLVWDQFH�RI�WKH�SHGHVWULDQ�IURP�WKH�
FDPHUD��ZKLFK�FDQ�EH�UHSUHVHQWHG�E\�WKH�GHSWK�RI�WKH�LPDJH��LV�WKH�WKLUG�GLPHQVLRQ�RI�LQIRUPDWLRQ�WKDW�LV�
ORVW��E��)LUVW�SHUVRQ�YLGHRV�FDQ�XWLOL]H�SHRSOHȇV��'�SRVHV�WR�UHSUHVHQW�LQWHQWLRQ�LQWHUDFWLRQV�DPRQJ�SHRSOH��F��
7KH�UXOHV�JRYHUQLQJ�D�SHGHVWULDQ
V�KLVWRULFDO�WUDMHFWRU\�DUH�YHU\�LPSRUWDQW�IRU�WKH�SUHGLFWLRQ�RI�SHGHVWULDQ
V�
IXWXUH�WUDMHFWRU\��:H�LQFRUSRUDWH�WKHVH�WKUHH�IDFWRUV�LQWR�D�PXOWL�FKDQQHO�WHQVRU�WR�UHSUHVHQW�D�GHSOR\PHQW�
RI�WKH�VFHQH�LQ�WKUHH�GLPHQVLRQDO�VSDFH��:H�SXW�WKLV�WHQVRU�LQWR�DQ�HQG�WR�HQG�IXOO\�FRQYROXWLRQDO�IUDPHZRUN�
EDVHG�RQ�WUDQVIRUPHU�DUFKLWHFWXUH��([SHULPHQWDO�UHVXOWV�UHYHDO�RXU�PHWKRG�WR�EH�H΍HFWLYH�RQ�SXEOLF�EHQFK�
PDUN�027���
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1570924026     
&RQYROXWLRQDO�7UDQVIRUPHU�1HWZRUN��)XWXUH�3HGHVWULDQ�/RFDWLRQ�LQ�)LUVW�3HUVRQ�
9LGHRV�8VLQJ�'HSWK�0DS�DQG��'�3RVH
.DL�&KHQ��<XMLH�+XDQJ�DQG�;LDR�6RQJ
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Abstract:
8QPDQQHG�DHULDO�YHKLFOHV��8$9V��DUH�XVHG�LQ�D�YDULHW\�RI�LQGXVWULHV�IRU�D�ZLGH�UDQJH�RI�SXUSRVHV��7KH�8$9�
LQGXVWU\�LQ�0DOD\VLD�LV�H[SHULHQFLQJ�DQ�LQFUHDVH�LQ�GHPDQG�IRU�TXDOLȴHG�ZRUNHUV��ZKLFK�KDV�SURPSWHG�7HFK�
QLFDO�DQG�9RFDWLRQDO�(GXFDWLRQ�DQG�7UDLQLQJ� �79(7�� LQVWLWXWLRQV� WR� LQWURGXFH�FHUWLȴFDWLRQ�SURJUDPV��7KHVH�
SURJUDPV�RIWHQ�UHO\�RQ�DFWXDO�8$9V�IRU�WUDLQLQJ��ZKLFK�FDQ�EH�FRVWO\��UHVWULFW�SRVVLELOLWLHV�IRU�KDQGV�RQ�SUDFWL�
FH��DQG�SUHVHQW�VDIHW\�LVVXHV��7KHUHIRUH��GURQH�VLPXODWRUV�KDYH�HPHUJHG�DV�D�OHDUQLQJ�WRRO�WR�DGGUHVV�WKH�
LVVXH��UHFUHDWLQJ�UHDO�ZRUOG�RSHUDWLRQDO�HQYLURQPHQWV�IRU�YLUWXDO�SLORW�WUDLQLQJ�DQG�LQWHUDFWLRQ�� ΖQ�RUGHU�WR�
FRPSUHKHQG� SDUWLFLSDQWV
� XQGHUVWDQGLQJ� ZLWK� OHDUQLQJ� WKURXJK� GURQH� VLPXODWRUV�� D� TXDOLWDWLYH� UHVHDUFK�
DSSURDFK�ZDV�DGRSWHG�LQ�WKLV�VWXG\��7KH�UHVHDUFKHUV�XVHG�DQ�8QPDQQHG�$HULDO�9HKLFOH�7HFKQRORJ\�/DERUD�
WRU\�FRXUVH�DV�D�SLORW�VWXG\�WR�HYDOXDWH�KRZ�VWXGHQWV�GHYHORSHG�WKHLU�XQGHUVWDQGLQJ�RI�ȵ\LQJ�SULQFLSOHV�ZKLOH�
XVLQJ�8$9�VLPXODWRUV��6HPL�VWUXFWXUHG�LQWHUYLHZV�ZHUH�VHOHFWHG��$�SXUSRVLYH�VDPSOLQJ�VWUDWHJ\�ZDV�XVHG�WR�
LGHQWLI\�LQGLYLGXDOV�ZKR�KDG�FRPSOHWHG�WKH�GURQH�VLPXODWRU�VHVVLRQV��ΖQGLYLGXDO�LQWHUYLHZV�ZHUH�FDUULHG�RXW�
WR�GHOYH�GHHSHU�LQWR�WKH�H[SHULHQFHV�RI�WKH�LQGLYLGXDOV��7KH�ȴQGLQJV�RI�WKH�VWXG\�UHYHDO�WKUHH�PDLQ�FDWHJR�
ULHV��VHOI�DZDUHQHVV��FRQWH[WXDO�XQGHUVWDQGLQJ��DQG�HYDOXDWLQJ�WKH�H΍HFWLYHQHVV�RI�SUDFWLFH��6HOI�DZDUHQHVV�
UHIHUV�WR�VWXGHQWV
�DELOLW\�WR�UHȵHFW�RQ�WKHLU�OHDUQLQJ�SURFHVV�DQG�UHFRJQL]H�KRZ�WKHLU�WKHRUHWLFDO�XQGHUVWDQ�
GLQJ� LQIRUPV� WKHLU� SUDFWLFDO� DSSOLFDWLRQ�� &RQWH[WXDO� XQGHUVWDQGLQJ� UHODWHV� WR� VWXGHQWV
� FDSDFLW\� WR� DSSO\�
WKHRUHWLFDO� FRQFHSWV� ZLWKLQ� VSHFLȴF� FRQWH[WV�� (YDOXDWLQJ� WKH� H΍HFWLYHQHVV� RI� SUDFWLFH� LQYROYHV� VWXGHQWV�
FULWLFDOO\�DVVHVVLQJ�WKHLU�RZQ�SUDFWLFH�DQG�LGHQWLI\LQJ�DUHDV�IRU�LPSURYHPHQW���
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1570934687 
8VH�RI�'URQH�)OLJKW�6LPXODWRU�IRU�%ULGJLQJ�7KHRULHV�RI�8$9�6\VWHPV�LQWR�3UDF�
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7KH�XWLOL]DWLRQ�RI�ȵDPH�V\QWKHVLV�DV�D�YLDEOH�PHWKRG� IRU� WKH� ODUJH�VFDOH�SURGXFWLRQ�RI�FDUERQ�QDQRWXEHV�
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SUHGLFW�WKH�JURZWK�RI�&17V�ZLWKLQ�D�V\QWKHVLV�FKDPEHU�SODFHG�RQ�WRS�RI�D�GL΍XVLRQ�EXUQHU�XVLQJ�D�JURZWK�
UDWH�PRGHO��*50���7KH�SULPDU\�REMHFWLYH�LV�WR�DQDO\VH�WKH�H΍HFWV�RI�IXHO�FRQFHQWUDWLRQ�RQ�WKH�OHQJWK�RI�&17V�
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UDWXUH�ZLWKLQ�WKH�V\QWKHVLV�FKDPEHU��ΖQWHUHVWLQJO\��DERXW�D�����LQFUHDVH�LQ�PD[LPXP�&17�OHQJWK�LV�SUHGLFWHG�
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FRQFHQWUDWLRQ�ZLOO�UHVXOW�LQ�D�UHGXFWLRQ�LQ�&17�OHQJWK��7KH�JURZWK�RI�&17V�LV�QRW�IHDVLEOH�ZLWK�IXHO�FRQFHQWUD�
WLRQV� EHORZ� ��� YRO�� GXH� WR� WKH� ORZ� WHPSHUDWXUH� DQG� PLQLPDO� FDUERQ� FRQFHQWUDWLRQ�� )XUWKHUPRUH�� WKH�
RSWLPDO� WHPSHUDWXUH� UDQJH� IRU� &17� JURZWK� LV� IRXQG� WR� EH�EHWZHHQ����.� DQG� ���.�ZKLFK� IDFLOLWDWHV� WKH�
IRUPDWLRQ�RI�QDQRSDUWLFOH�FDWDO\VWV�DQG�WKH�JURZWK�RI�&17V�ZLWK�OHQJWKV�UDQJLQJ�IURP�DSSUR[LPDWHO\�����WR�
����ƉP�
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Participation
Country

Japan 3

Indonesia 3

India 1

Bangladesh 2

Germany 1
China 13Iraq 3

Korea 1

Malaysia 47
Singapore 1

Taiwan 1

Thailand 2
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