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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.
Langkawi is a duty-free island and an archipelago of 99 islands located some 30 km off
the coast of northwestern Malaysia.

AsiaSim 2023 provides an international platform for researchers, academicians and
industrial professionals to present their latest work and finding for the advancement of
modelling and simulation. Topics within the scope of the conference will include, but are
not limited to:

Modeling and Simulation (M&S) Technology
Modeling Methodology

Network Simulation

High Performance Computing and Simulation

M&S for Performance Analysis

M&S for Artificial Intelligence

M&S for Sensor Network

M&S for Cloud, Big Data and Internet of Things (loT)

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 Healthcare System Management

M&S for Defence / Military

M&S for Energy and Power Systems

M&S for Business, Economics, Social Sciences

MA&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:

+  Artificial Intelligence and Simulation

+  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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Prof. Ir. Ts. Dr. Zaharuddin Mohamed
AsiaSim 2023 Chair

On behalf of the AsiaSim 2023 organizing committee, | am honoured and delighted to welcome all partici-
pants to the 22m 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
serve as the primary venue for the participants to exchange ideas, research findings, and experiences, which
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
into seven (7) main tracks namely: Artificial Intelligence and Simulation, Digital Twins (Modelling), Simulation
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-
lar, | would like to thank the organising committee members for their hard work and tremendous effort
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.
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Beihang University, China
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tics, China
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Beihang University, China
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National Institute of Technology Rourkela, India
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Nankai University, China
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Vietnam Maritime University, Viethnam
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National University of Singapore, Singapore
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Queen Mary University of London, UK
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COMSATS University Islamabad, Pakistan
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Northern lllinois University, USA
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University of Barcelona, Spain

Walid Aniss
Aswan University, Egypt
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Universitas Hasanuddin, Makassar, Indonesia
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Prof. Dr. Lin Zhang
Beihang University, China

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
National High-Tech R&D Program, the National Excellent Scientific and Technolo-
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.
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Prof. Dr. Lin Zhang
Beihang University, China

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
support system requirements, design, analysis, verification, validation and other
activities. However, the current MBSE methodology and tools do not support imme-
diate physical level simulation and verification. Data conversions are required from
system level models to physical level models, resulting in difficulties in the imple-
mentation and promotion of MBSE. Modeling and simulation (M&S) technology
plays anirreplaceable 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
and machine learning, which supports the unified modeling of the whole system.
Some application examples will be presented to show the advantages of MSBSE with
X language.
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25 October 2023

Wednesday
Time INTAN 1 Grand Ballroom INTAN 2
08.00 Conference Registration
08.30 - 09.00 Opening Ceremony
Venue: Ballroom
09.00 - 10.00 Keynote
Professor Dr. Lin Zhang from Beihang University, China
Venue: Grand Ballroom
10.00 - 10.40 Photo Session & Coffee Break
10.40 - 13.00 Technical Session 1-1 Technical Session 1-2 Technical Session 1-3
(Physical) (Physical) (Physical)
13.00 - 14.00 Lunch at Coffee House
14.00 - 15.20 Technical Session 2-1 Technical Session 2-2 Technical Session 2-3
(Online) (Online) (Online)
15.20 - 15.40 Coffee Break at Ball Room Foyer
15.40 - 17.00 Technical Session 2-1 Technical Session 2-2 Technical Session 2-3
(Online) (Online) (Online)
17.30-19.00 Council Meeting at INTAN 4
20.00-22.30 GALA Dinner
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26 October 2023

Thursday
Time INTAN 1 INTAN 2

08.30-10.30 Technical Session 3-1 Technical Session 3-2
(Online) (Physical)

10.30 - 10.40 Coffee Break at Ball Room Foyer

10.40 - 13.00 Technical Session 3-3 Technical Session 3-4
(Online) (Physical)

13.00 - 14.00 Lunch at Coffee House

14.00 - 16.00 Technical Session 4-1 Technical Session 4-2
(Online) (Physical)

16.00 - 16.20 Coffee Break at Ball Room Foyer
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25 October 2023
Wednesday

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

Influence of Thickness and Relative Permittivity of Triboelectric Materials on
CS-TENG Performance A Simulation Study

Numerical Study of Sensitivity Enhancement in Optical Waveguide Sensor Due
to Core Diameter

Research on Data Acquisition and Real-Time Communi-Cation for Intelligent
Manufacturing Training Equipment Based on Model of Things and Intranet
Penetration

Technical Session 1-2 (Grand Ballroom)
Session Chair: Prof. Ir. Ts. Dr. Zaharuddin Mohamed

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

A Model Validation Method Based on Convolutional Neural Network

Enhancing Face Recognition Accuracy Through Integration of YOLO v8 and
Deep Learning: A Custom Recognition Model Approach

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

Enhancement of OWASP Monitoring System with Instant Notification
Intelligent Decision Support System (iDSS) for Manufacturing Data Corpus

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

Integrating Dynamic Limiting Mechanism in Electric Scooter to Mitigate Range
Anxiety via SoC-Tracking Range-Enhancement Attachment (STRETCH)
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Wednesday

Technical Session 1-3 (INTAN 2)
Session Chair: Assoc. Prof. Dr. Abdul Rashid Husain

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

Research on Matrix Factorization Recommendation Algorithm Based on Local
Differential Privacy

A Multiview Approach to Tracking People in Crowded Scenes Using Fusion
Feature Correlation

Simulation Design of Reinforcement-Based Migration System in Software-De-
fined Networking Using Q-Learning

Research on Security Assets Attention Networks for Temporal Knowledge
Graph Enhanced Risk Assessment

Revolutionizing Plant Disease Detection with CNN and Deep Learning
Synthetic Data Generation for Fresh Fruit Bunch Ripeness Classification

MMOoE-GAT: A Multi-Gate Mixture-Of-Experts Boosted Graph Attention
Network for Aircraft Engine Remaining Useful Life Prediction

10



22" ASIA SIMULATION

5 CONFERENCE

&'.
- 26 Octob L L kawi Island, Malaysi
AS/\SM 25-200Uc im’f:mzfzi angkawi Island, Malaysia

N
O
S
N
N

E\\gresent

26 October 2023
Thursday

Technical Session 3-2 (INTAN 2)
Session Chair: Dr. Hazriq Izzuan Jaafar

8.30 - 8.50 1570934312 FPGA Based Accelerator for Image Steganography

8.50-9.10 1570933187 A Noise Transparency Approach for High-Precision Visualization of 3D
Scanned Point Clouds

9.10-9.30 1570934614 Application of Artificial Intelligence for Maternal and Child Disorders in
Indonesia: A Review

9.30-9.50 1570938836 Estimation of Remaining Useful Life for Turbofan Engines Based on Deep
Learning Networks

9.50-10.10 1570942270 Comparative Analysis of Machine Learning Algorithms in Vehicle Image
Classification

10.10-10.30 1570929478 A Fast Algorithm for Satellite Coverage Window Based on Segmented Dichoto-
my

10.30 - 10.40 Coffee Break

Technical Session 3-4 (INTAN 2)
Session Chair: Assoc. Prof. Nurul Adilla Mohd Subha

10.40 - 11.00 1570925212 Scattering Source Determination Using Deep Learning for 2-D Scalar Wave
Propagation

11.00-11.20 1570934775 Control of Electrical and Calcium Alternans on a One-Dimensional Cardiac
Cable

11.20-11.40 1570940261 Numerical Investigation on the Influence of Protrusion Height on Heat
Transfer and Fluid Flow Within Rectangular Channel with Nanofluid

11.40 - 12.00 1570926171 Enriching On-Orbit Servicing Mission Planning with Debris Recycling and
In-Space Additive Manufacturing

12.00-12.20 1570933952 Stress Simulation of Polydimethylsiloxane-Coated Fiber Bragg Grating Bend
Sensor

12.20 - 12.40 1570942271 A Survey and Analysis on Customer Satisfaction of Bitter Melon Supplement

12.40 - 13.00 1570940171 Research on Intelligent Manufacturing Training System Based on

11

Industrial Metaverse
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Thursday

Technical Session 4-2 (INTAN 2)
Session Chair: Ts. Dr. Herman Wahid

14.00 - 14.20

14.20-14.40

14.40-15.00

15.00-15.20

15.20-15.40

15.40-16.00

16.00-16.20

1570928115

1570928122

1570933530

1570924026

1570934687

1570936979

Conceive-Design-Implement-Operate (CDIO) Approach in Producing Wiring
Projects for Domestic Electrical Wiring Course

Students' Digital Readiness in Vocational College for Industrial Revolution 4.0
Ballet Gesture Recognition and Evaluation System (Posé Ballet): System
Thinking, Design Thinking, and Dynamic Improvement in Three Versions from

Laboratory to Art Gallery

Convolutional Transformer Network: Future Pedestrian Location in First-Per-
son Videos Using Depth Map and 3D Pose

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

Analysis of Fuel Concentration Effect Toward Carbon Nanotubes Growth in
Methane Diffusion Flame Using CFD Simulations

Coffee Break

12
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25 October 2023

Wednesday

Technical Session 2-1 (INTAN 1)
Session Chair: Dr. Noorhazirah Sunar

14.00 - 14.20 1570912205 Solving a Mobile Robot Scheduling Problem Using Metaheuristic Approaches

14.20 - 14.40 1570923664 Identification of First Order plus Dead Time for a pH Neutralization Process
Using Open Loop Test

14.40 - 15.00 1570925065 Calculation of Stress Intensity Factors Under Mode | Using Total Lagrangian
Smoothed Particle Hydrodynamics

15.00 - 15.20 1570928631 Attitude and Altitude Control of Quadrotor MAV Using FOPID Controller

15.20 - 15.40 Coffee Break

15.40 - 16.00 1570928636 Stabilization and Altitude Tracking of Quadrotor Using Backstepping Controller
with a Saturation Compensator

16.00 - 16.20 1570928933 Noise Analysis of Miniature Planar Three-Dimensional Electrical Capacitance
Tomography Sensors

16.20 - 16.40 1570929452 A Preliminary Investigation on the Correlation Between the Arrival Time of
Ultrasonic Signals and the Concrete Condition

16.40 - 17.00 1570929604 A Simulation of Single and Segmented Excitation in Electrical Capacitance

Tomography System

Technical Session 2-2 (Grand Ballroom)
Session Chair: Dr. Nur Najahatul Huda Saris

14.00 - 14.20 1570916149 Real-Time Simulation for Controlling the Mobility of an Unmanned Ground
Vehicle Based on Robot Operating System

14.20 - 14.40 1570929921 Robust Input Shaping for Swing Control of an Overhead Crane

14.40 - 15.00 1570930037 Optimal Control of Double Pendulum Crane Using FOPID and Genetic
Algorithm

15.00 - 15.20 1570933347 SHADOW: Silent-Based Hybrid Approach for Dynamic Pseudonymization and
Privacy Preservation in Vehicular Networks

15.20 - 15.40 Coffee Break

15.40 - 16.00 1570921154 Tapered Angle Microfluidic Device for Cell Separation Using Hydrodynamic
Principle

16.00 - 16.20 1570934495 3D Computational Modelling of ctDNA Separation Using Superparamagnetic
Bead Particles in Microfluidic Device

16.20 - 16.40 1570939041 Study the Effect of Acute Stress on Decision Making Using Function near

13

Infrared Spectroscopy (fNIRS)
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25 October 2023
Wednesday

Technical Session 2-3 (INTAN 2)
Session Chair: Dr. Mohd Saiful Azimi Mahmud

14.00 - 14.20

14.20 - 14.40

14.40 - 15.00

15.00 - 15.20

15.20-15.40

15.40 - 16.00

16.00 - 16.20

16.20 - 16.40

1570934688

1570924680

1570933656

1570934386

1570929880

1570934100

1570928604

Up Sampling Data in Bagging Classification and Regression Decision Tree
Method for Dengue Shock Syndrome Detection

Atrial Fibrillation Detection Based on Electrocardiogram Features Using
Modified Windowing Algorithm

Parameter Study on the Use of Artificial Intelligence to Optimize Response to
Unattended Bags to Increase Airport Security

Improvement of Vision-Based Hand Gesture Recognition System with Distance
Range

Coffee Break

WebGIS Visualization of Infectious Disease Clustering with a Hybrid Sequential
Approach

NARXNN Modeling of Ultrafiltration Process for Drinking Water Treatment

Evaluation of Linear Imputation Based Pediatric Appendicitis Detection System
Using Machine Learning Algorithm

14
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26 October 2023
Thursday

Technical Session 3-1 (INTAN 1)
Session Chair: Dr. Norikhwan Hamzah

8.30-8.50 1570935909 Scalable and Efficient Big Data Management and Analytics Framework for
RealTime Deep Decision Support

8.50-9.10 1570935914 Advanced Computer-Aided Design Using Federated Machine Learning for
Creative Design Processes

9.10-9.30 1570929457 Enhancement of System Network Based on Voltage Stability Indices Using
FACTS Controllers

9.30-9.50 1570929464 Analysis of Multi Criteria Decision Making (MCDM) Techniques for Load
Shedding in Islanded Distributed System

9.50-10.10 1570940140 Smart Agriculture: Transforming Agriculture with Technology

10.10-10.30 1570940383 Analyzing the Use of Scaffolding Based on Different Learning Styles to
Enhance the Effectiveness of Game-Based Learning

10.30 - 10.40 Coffee Break

Technical Session 3-3 (INTAN 1)
Session Chair: Assoc. Prof. Ir. Dr. Mohd Ridzuan Ahmad

10.40 - 11.00 1570940290 Ultrasonic Sensors in Companion Robots: Navigational Challenges and
Opportunities

11.00-11.20 1570936199 Real-Time Crack Classification with Wall-Climbing Robot Using MobileNetV2

11.20 - 11.40 1570940372 A Preliminary Study on the Possibility of Scene Captioning Model Integration
as an Improvement in Assisted Navigation for Visually Impaired Users

11.40 - 12.00 1570933140 Implementing Blockchain Technology for Accreditation and Degree Verifica-
tion

12.00 - 12.20 1570933149 Factors Affecting the Digital Skills of Technical and Vocational Education
Students

12.20 - 12.40 1570934577 Structured Teaching Using Drone Simulators for Students' Confidence in Real

15

Flight
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26 October 2023
Thursday

Technical Session 4-1 (INTAN 1)
Session Chair: Dr. Nurulagilla Khamis

14.00 -

14.20 -

14.40 -

15.00 -

15.20 -

14.20

14.40

15.00

15.20

15.40

1570934618

1570940315

1570935896

1570935911

Ensemble Differential Evolution with Simulation-Based Hybridization and
Self-Adaptation for Inventory Management Under Uncertainty

Convergence Study of Three Dimensional Upper Skull Model: A Finite Element
Method

Performance Evaluation of Evolutionary Undersampling and Machine Learning
Techniques for Network Security in Cloud Environment

Enhancing Efficiency in Aviation and Transportation Through Intelligent Radial
Basis Function

Coffee Break

16
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Paper ID: 1570924550

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

Authors:  Hayato Miyazaki, Hiroki Tanji and Hiroyuki Kamata

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.

Paper ID: 1570924549

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

Authors:  Yang Chen, Xiaoyu Cao, and Xingbang Han

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-
me calculation efficiency of satellite simulation data, supports the testing and verification of the functions
and data of satellite-based train control systems, and provides agile and powerful technical support for
equipment development and laboratory testing. The design's viability was confirmed via system deployment
and laboratory tests in an engineering project, fulfilling the laboratory testing criteria.
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Paper ID: 1570923867

Title: Research on General Automatic Test Platform for Onboard Automatic Train
Protection

Authors:  Zhang Guozhen, Jiang Yunwei, and Shi Miao

Abstract:

Traditional train control systems experience problems such as low efficiency, tedious operation, high labor
costs, poor visibility, and difficulty in designing and maintaining test cases during manual functional testing
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
ATP testing that can be converted into a set of specific script instructions based on train type. For the hardwa-
re, an extensible interface platform was designed and developed and combined with a robotic arm control
unit and driver--machine interface image recognition unit to simulate ATP external input signals and driver
operation. For the software, we designed a general communication protocol between devices; developed a
series of toolsets including script parsing and execution, communication protocol conversion, and test
process management; and realized the automatic control of the test process. An actual engineering applica-
tion indicates that this ATP general automatic test platform can be used to reduce development costs and
improve test production efficiency, thereby showing high practical value.

Paper ID: 1570931664

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

Authors: Haszuraidah Ishak, Zaharuddin Mohamed, S.M. Fasih, M.M. Bello, Reza Ezuan
B.W. Adebayo

Abstract:

This paper presents the development of input shaping techniques for effective sway control of a tower crane,
considering varying cable lengths. The nonlinear dynamic model of the tower crane is derived using the
Lagrange equation, and simulations confirm its close agreement with experimental results. To design and
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
specifically devised based on the tower crane’s inherent properties, and their performance is examined
under various operating conditions, encompassing payload hoisting scenarios. The effectiveness of these
shapers is evaluated through criteria such as maximum oscillation and reduction of mean squared error
(MSE) for overall oscillations. The outcomes of this study demonstrate that implementing input shapers can
offer practical and advantageous solutions for enhancing tower crane performance and ensuring smoother
operation.
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Paper ID: 1570935315

Title: Influence of thickness and relative permittivity of triboelectric materials on
CS-TENG performance: A simulation study

Authors:  Anas A. Ahmed, Yousri Md Yunos, and Mohamed Sultan Mohamed Al

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
performance. In this work, contact-separation TENG (CS-TENG) is reported based on finite element modeling
simulation. The influence of the thickness and relative permittivity of triboelectric materials on the CS-TENG
performance under open-circuit (OC) and short-circuit (SC) conditions was investigated. It was found that
under the OC condition, the output voltage V_OC shows unsignificant change (slight reduction) upon increa-
sing the thickness of tribo-materials from 100 to 500 um and the relative permittivity of negative tribo-mate-
rial from 2.7 to 7.5. On the other hand, under the SC condition, the air gap voltage (V_(gap,SC)) was signifi-
cantly affected (remarkably decreased) by increasing the thickness of tribo-materials 100 to 500 pm and the
relative permittivity of negative tribo-material from 2.7 to 7.5. In addition, the influence of the thickness and
relative permittivity on the electric field along with the distribution of electric potential and electric field
within the CS-TENG structure was explored to bring an in-depth understanding of the fundamental physics
of the TENGs.

Paper ID: 1570933939

Title: Numerical Study of Sensitivity Enhancement in Optical Waveguide Sensor Due
to Core Diameter

Authors:  Thienesh Marippan, Nur Najahatul Huda Saris, Anmad Izzat Mohd Hanafi and
Nazirah Mohd Razali

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®
software over a range of 2 pm to 16 ym waveguide core diameters. The microplastic refractive index of the
analytes employed in this research ranged from 1.48 RIU to 1.50 RIU reflecting the microplastic refractive
index. The results revealed that a 2 pm core diameter of the waveguide sensor achieved the best sensitivity
value of 5.12x10-5 at fixed cladding depth and wavelength of 0 um and 617 nm, respectively. The simulation
work offers useful information for designing a potential waveguide for real world applications to detect
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.
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Paper ID: 1570940139

Title: Research on Data Acquisition and Real-Time Communi-Cation for Intelligent
Manufacturing Training Equipment Based on Model of Things and Intranet
Penetration

Authors:  Wan Nengwen, Zhang Wenjun, Li Tan, Chen Meng1, Song Weining, Chen
Honglin, Zhu Jingyu, Cao Huifeng, Chen Nanjiang, Wang Qi, Lin Yanwen and Li
Rungiang

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-
ment sharing and virtual training of IMTEs based on Digital Twin (DT). Enabling the effective data acquisition
and real-time interaction for the DT system construction for IMTEs, Data Acquisition Interface Definition and
Cross-Network Real-Time Communication technologies are researched, including the universal IMTE data
acquisition interface definition method based on Model of Things (MoT) and the real-time cross-network
communication technology based on Intranet Penetration. A prototype IMTE DT system is built for the effecti-
veness verification on interface definition, acquisition and transferring of IMTE data, where the MoT of IMTE
facilitates the PLC data collection and Intranet Penetration accelerates the data transfer, thus drive the real-ti-
me interaction between IMTE and the DT system, realizing the simplification of data acquisition and real-time
cross-network communication for IMTEs.
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Paper ID: 1570921542
Title: A Model Validation Method Based on Convolutional Neural Network
Authors:  Ke Fang and Ju Huo

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
training and test. Finally, a case study of model validation is presented. The result shows that, the method can
obtain 98.5% validation accuracy under the condition of same inputs, and can discriminate credibility levels
with different inputs as well.

Paper ID: 1570929151

Title: Enhancing Face Recognition Accuracy Through Integration of YOLO v8 and
Deep Learning: A Custom Recognition Model Approach

Authors: Mahmoud Jameel Atta Daasan and Mohammad Hafis Izran Bin Ishak

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
such as signature on paper, QR code, RFID method and finally model based system. The most used method
is signature of students even though it is mostly used it suffers from unethical behavior by some students
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.
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Paper ID: 1570924685
Title: Prototype Learning Based Realistic 3D Terrain Generation from User Semantics
Authors:  Yan Gao, Jimeng Li, Jianzhong Xu, Xiao Song and Hongyan Quan

Abstract:

Customizing 3D terrain based on user semantics plays an important role in military simulation, but it is
difficult to realize realistic results because of the limited ability of some simple Convolutional neural network
(CNN) models. In order to meet the personalized needs of users, this article proposes a prototype learning
based terrain generation network (ProTG Net). Concretely, it extracts terrain semantics based prototype
features from a small number of terrain surface samples, and then transfers the pre-learned features to user
customization. Specifically, a prototype learning based framework is designed, including a terrain texture
generation module (TGM), prototype feature generation module (PGM), and multiple prototype features
matching module (FMM). TGM is designed as the CGAN based Pix2pix (Pixel to Pixel) structure, which can
generate realistic terrain textures based on user semantics, providing a reliable terrain texture data source
for prototype learning. Based on the semantic terrain texture generated by TGM, multi-features are extrac-
ted in PGM including the adaptive super-pixel guided features and the terrain spatial feature. In addition,
multiple feature matching strategy is proposed for achieving the better matching between prototype
matching and user semantic features. Taking a public dataset of real terrain as an example, it was verified
that the prototype based method can generate realistic 3D terrain and achieve user customization to obtain
realistic results.

Paper ID: 1570915853
Title: Enhancement of OWASP Monitoring System with Instant Notification
Authors: M. Sazwan Syafig, M. Norazlina and M. Fatin Fagihah

Abstract:

Security is @ 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
instant notification. The system functions by capturing video of any motion detected in restricted areas, such
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-
ming interface (API). The integration and embed system indicate the system efficiency of 92.65% with error
tolerance below 3.1% using Support Vector Machine (SVM) as a tool to analyze system performance of True
Positive (TP), True Negative (TN), False Positive (FP), and False Negative (FN).
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Paper ID: 1570934768

Title: Intelligent Decision Support System (iDSS) for Manufacturing Data Corpus

Authors: Nurul Hannah Mohd Yusof, Nurul Adilla Mohd Subha, Norikhwan Hamzah,
Fazilah Hassan, and Mohd Ariffanan Mohd Basri

Abstract:

People in industries like manufacturing require, use, and produce knowledge on a daily basis. Tremendous
quantity of data with difference in formats, structures and linkages need to be cautiously explored. However,
the most valuable knowledge is not easy to identify or share because it is deep within the minds of experts.
In manufacturing, it is very common to see dashboards on business performance, however, very few literatu-
res available on technical knowledge management. Technical knowledge of an expert can be effectively
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
manage, transfer, and share valuable knowledge of experts within the manufacturing organization based on
machine learning and deep learning models. This study used English text data that is properly phrased to
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
that includes the display of failure diagnostic and Named Entity Recognition (NER). These findings may provi-
de troubleshooting insights as an assistance to new employees and deliver a precise management of
decisions in looking back in history and preparing ahead. The investigation of this study will be further explo-
red for complex numeric parameters from sensors data, integration of predictive maintenance in the dash-
board, and utilizing a more sophisticated training model for better predictions.

Paper ID: 1570940339

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

Authors:; Mohammad Zakir Bin Mohd Ridwan, Malcolm Yoke Hean Low and Weidong Lin

Abstract:

Approximately 2% of the world's carbon dioxide (CO2) emissions are attributed to international shipping,
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
through different weather conditions. In the study, data from dependable sources are gathered, carbon
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-
sions through optimal route planning is demonstrated. The research highlights the significance of switching
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.
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Paper ID: 1570932171

Title: Integrating Dynamic Limiting Mechanism in Electric Scooter to Mitigate Range
Anxiety via SoC-Tracking Range-Enhancement Attachment (STRETCH)

Authors:  Khairul Azhar Che Kamarudin, Saiful Azrin M Zulkifli, Ghulam E Mustafa Abro

Abstract:

Electric vehicles face a remarkable challenge in the form of range anxiety, as their limited operational range
per charge has hindered widespread adoption. This concern is further amplified by consumers' apprehen-
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
and live. This work develops a dynamic current-limiting mechanism for existing personal electric mobility
(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
with field test data of the enhanced e-scooter, using an FTDI serial adapter for serial communication with the
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.
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Paper ID: 1570928238

Title: Research on Matrix Factorization Recommendation Algorithm Based on Local
Differential Privacy

Authors:  Liyong, Song Xiao, Zeng Ruilin and Liu Songsong

Abstract:

Mobile Edge Computing (MEC) has gained significant attention in enhancing the efficiency of Recommenda-
tion systems. However, the trustworthiness of servers poses a challenge as they can potentially compromise
user privacy. To address this issue, we propose a framework for matrix factorization-based recommendation
using Local Differential Privacy (LDP). Initially, user data is perturbed using Piecewise Mechanism (a kind of
LDP algorithm) and published to an edge server. The edge server performs basic computations on the
perturbed data, while the cloud server employs matrix factorization to compute latent factors for users and
items, which are then sent back to the edge server. Finally, the edge server computes similarity values and
generates personalized recommendations for users. Through extensive simulations, our algorithm ensures
recommendation accuracy while preserving user privacy. By comparing with the generalized differential
privacy mechanism, the Piecewise Mechanism used in this paper has a better recommendation effect,
thereby demonstrating its practical utility.

Paper ID: 1570924018

Title: A Multiview Approach to Tracking People in Crowded Scenes Using Fusion
Feature Correlation

Authors:  Kai Chen, Yujie Huang and Ziyuan Wang

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
the pedestrian feature pool based on GMM to reduce the feature pollution; Then dynamically calculating the
similarity threshold of target features based on K-means algorithm; Use the idea of voting to match pedes-
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.
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Paper ID: 1570929666

Title: Simulation Design of Reinforcement-Based Migration System in Software-De-
fined Networking Using Q-Learning

Authors:  Avinash Imanuel Gana Raj and Tan Saw Chin

Abstract:

An innovative strategy, Software-Defined Networking (SDN), provides improved network programmability,
flexibility, and scalability. However, a lot of recent material on the transition from traditional network designs
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
managing the changing nature of network traffic. Reinforcement learning (RL) has therefore been proposed
for use in SDN domains such flow entry management, controller placement, and routing selection. In the
study, we first examine the relevant research on reinforcement learning applications on SDN conducted by
previous researchers and identify the difficulties in SDN migration. Finally, using Q-learning in this context,
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: 1570933431

Title: Research on Security Assets Attention Networks for Temporal Knowledge
Graph Enhanced Risk Assessment

Authors:; Ying Cui, Xiao Song, Yancong Li, Wenxin Li, and Zuosong Chen

Abstract:

The rapid development and extensive application of cyberspace have brought numerous opportunities to
Internet users. Due to the characteristics of virtual, and open nature, cybersecurity assets are highly suscepti-
ble to attacks. Therefore, security asset risk assessment is a challenging task in the field of cyberspace securi-
ty. We present Security Asset Attention Network (SeAAN), a novel model that achieve risk assessment of asset
node to capture temporal knowledge graph structural evolution. Specifically, SeAAN computes risk assess-
ment of asset node through joint attention focus on both structural neighbor and temporal history, which
assigns distinct snapshots to facts at various time stamps, capturing dynamic knowledge fluctuations effecti-
vely. Extensive experiments demonstrate that SeAAN achieves significant performance on a real-world
benchmark dataset for temporal knowledge graph enhanced security asset risk assessment. Moreover, our
ablation analysis confirms the efficacy of integrating structural attention and temporal self-attention in a joint
manner. Empirical results on real-world datasets demonstrate that our model exhibits more substantial
performance enhancements compared to conventional approaches.
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Paper ID: 1570933695

Title: Revolutionizing Plant Disease Detection with CNN and Deep Learning

Authors: Fariha Tabassum, Imtiaj Ahmed1, Mahmud Hasan, Adnan Mahmud, and Abdul-
lah Ahnaf

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
systems provide timely identification of roots, stems, leaves, and fruits, allowing farmers to capture and
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
detection and assesses its performance using various algorithms, including Alexnet, Googlenet, Resnet50,
VGG16, VGG19, Darknet53, Shufflenet, Squzzenet, Mobilenetv2, Inceptionv3, Inceptionresnetv2, Efficient-
netb0, Desnet201, Xception, Nasnet large, Yolov7, and Nasnetmobile. Among these, Yolov7 exhibited excep-
tional validation accuracy of 96.1%, showcasing its effectiveness in disease localization and identification.
This study highlights the necessity of deep learning optimizers in improving picture classification outcomes,
particularly for plant disease diagnosis, and recommends improvements in deep learning architectures and
optimization techniques.

Paper ID: 1570934415
Title: Synthetic Data Generation for Fresh Fruit Bunch Ripeness Classification
Authors:  Goh Jin Yu, Yusri Md Yunos and Mohamed Sultan Mohamed Ali

Abstract:

In the field of fresh fruit bunch ripeness classification, the availability of annotated real-world datasets is
often limited, posing challenges for developing accurate and robust classification models. To address this
limitation, synthetic data generation techniques have emerged as a promising solution, offering the potential
to augment dataset sizes and improve model performance. This study investigates the application of synthe-
tic data for enhancing FFB ripeness classification. By leveraging simulation-based approaches, a diverse set
of synthetic FFB images was generated, replicating variations in lighting conditions, object appearances, and
environmental factors. The synthetic dataset was carefully designed to match the quantity of real data, ensu-
ring a balanced comparison. Through extensive experiments, the performance of classification models
trained on synthetic data was evaluated and compared with models trained solely on real data. The results
demonstrated the efficacy of synthetic data in improving the accuracy and generalisation capability of the
models. Furthermore, performance evaluation metrics, including mean average precision (MmAP), were
employed to assess the models' performance across different ripeness levels. The findings highlight the
potential of synthetic data for fresh fruit bunch ripeness classification and emphasise the importance of
leveraging simulation-based techniques for generating high-quality synthetic datasets. This research contri-
butes to the advancement of classification models in scenarios with limited real-world data availability,
paving the way for improved accuracy and reliability in FFB ripeness classification.
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Paper ID: 1570934431

Title: MMOoE-GAT: A Multi-Gate Mixture-Of-Experts Boosted Graph Attention Network
for Aircraft Engine Remaining Useful Life Prediction

Authors:  Lu Liu, Xiao Song, Bingli Sun , Guanghong Gong, and Wenxin Li

Abstract:

Accurately estimating remaining useful life (RUL) is critical to reducing unplanned downtime, lowering main-
tenance costs, and improving safety and reliability in the field of prognostics and health management (PHM).
At present, most of the data-driven RUL estimation methods are single-task learning models, i.e., the auxiliary
tasks related to RUL are neglected, resulting in limited prediction accuracy. In this case, this study presents a
multi-task learning (MTL) framework composed of a structure of multi-gate mixture-of-experts (MMoE) and a
graph attention network (GAT) model, aiming to utilize the health state (HS) evaluation task to improve the
prognostics accuracy. Specifically, GAT was employed to extract the intrinsic spatial information from the
sensor network. A gating mechanism in the MMoE was utilized to adjust the parameters based on the distinc-
tive features of different tasks. Moreover, we applied a learnable regularization term to deal with the fusion
of HS loss and RUL loss. Experiments on the aircraft engine datasets reveal that the RUL prediction perfor-
mances of MMoE-GAT are superior to those of available state-of-the-art (SOTA) methods.
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Paper ID: 1570912205
Title: Solving a Mobile Robot Scheduling Problem Using Metaheuristic Approaches
Authors: Erlianasha Samsuria, Mohd Saiful Azimi Mahmud, Norhaliza Abdul Wahab

Abstract:

Flexible Manufacturing Systems (FMS) comprised a number of machine tools alongside other material hand-
ling devices that forms a synergistic combination of productivity-efficiency transport and flexibility. In FMS,
mobile robots are commonly deployed in the material handling system for the purpose of increasing the
manufacturing process’ productivity and efficiency. Due to the necessity of navigating from one location to
another, itis crucial to properly designed the AMR's schedule in accordance to the real-time situation prior to
planning its path. A reliable, efficient, and optimally scheduling is the most important in such manufacturing
system. This paper presents the metaheuristic approaches i.e., Genetic Algorithm (GA) and Particle Swarm
Optimization (PSO) to deal with the NP-hard problem of scheduling mobile robot in Job-Shop FMS environ-
ment. These algorithms are developed to find the feasible solution for the integrated problem with the goal
to obtain a minimum completion time of all tasks (or makespan). The results indicated that the performance
of GA provided the better solution quality in terms of minimal makespan, while PSO exhibited better conver-
gence times.

Paper ID: 1570923664

Title: Identification of First Order plus Dead Time for a pH Neutralization Process
Using Open Loop Test

Authors:  Azavitra Zainal, Norhaliza Abdul Wahab, Mohd Ismail Yusof and Mashitah Che
Razali

Abstract:

In this paper, a systematic method for determining the mathematical model for the pH neutralization process
is proposed by applying system identification techniques to the controller design requirements. The identifi-
cation is conducted experimentally using an actual pilot plant and analysis is performed using MATLAB
toolbox for system identification. The identification is based on the first order plus dead time (FOPDT)
method and subsequent application of model estimation and validation tests. In this study, pH is a controlled
variable and alkali dosing pump stroke rate is a manipulated variable. The acid dosing pump stroke rate is
fixed at 10%. Four open-loop step response experiments were conducted in which the alkali dosing pump
stroke rate was set at 30% (Set A), 40% (Set B), 50% (Set C), and 60% (Set D). Based on the best fit performance
criteria, Set B, Set C and Set D show approximately the same results. Frequency response analysis was perfor-
med using Bode plot and Nyquist diagram to determine the stability. The results show that Set B is more
stable than Set C and Set D. The stability criterion is important because the obtained FOPDT model is used
for controller design.
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Paper ID: 1570925065

Title: Calculation of Stress Intensity Factors Under Mode | Using Total Lagrangian
Smoothed Particle

Authors:  Shen Pan, Khai Ching Ng, Jee-Hou Ho

Abstract:

This paper presents a study on calculating Stress Intensity Factors (SIFs) under mixed mode using a simula-
tion method based on Smoothed Particle Hydrodynamics (SPH). By modeling crack behaviors using the total
Lagrangian SPH (TLSPH) method, we can obtain displacement and stress fields at the crack tip and further
calculate the SIFs. This study used the TLSPH method to simulate cracks with mode-I loading to obtain displa-
cement and stress field data. Using these data, we calculated SIFs under mode-I using different methods.
Better results can be achieved using the extrapolation method with a relatively short calculation time. This
study obtained displacement and stress field data for calculating SIFs under mode-I through SPH simulation.
The simulation results show that the extrapolation stress method delivers better accuracy and time-efficien-
cy with errors of 0.20%, 1.97%, and 4.39% for particle diameters of 0.125 mm, 0.25 mm, and 0.5 mm, respecti-
vely. These findings are essential for the study and practical engineering applications of SIFs under mixed
mode.

Paper ID: 1570928631

Title: Attitude and Altitude Control of Quadrotor MAV Using FOPID Controller

Authors:; Aminurrashid Noordin, Mohd Ariffanan Mohd Basri, Zaharuddin Mohamed and
lzzuddin Mat Lazim

Abstract:

This paper presents the implementation of a Fractional Order Proportional-Integral-Derivative (FOPID)
controller for attitude and altitude stabilization of a quadrotor Micro Air Vehicle (MAV). FOPID extends the
conventional Proportional-Integral-Derivative (PID) form by introducing fractional orders to enhance control.
It maintains the basic structure of PID with the addition of A for integration order and p for differential order,
allowing for the study of system performance and increased flexibility in controller design. The simulation in
this study utilizes the Fractional-order Modeling and Control (FOMCON) toolbox in MATLAB. At the same
time, the system's performance is assessed through the measurement of Integral Square Error (ISE) and
Integral Square Control Input (ISCI). Regarding attitude control, the FOPID controller performs better
transient response, and ISE is comparable to the PD controller. However, when considering ISCI, the Propor-
tional-Derivative (PD) controller consumes less energy. Regarding altitude control, the FOPID controller
performs better ISE but exhibits a 35% overshoot compared to the PD controller. However, the energy
consumption of the FOPID controller is not too significant compared to the energy consumption of the PD
controller.
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Paper ID: 1570928636

Title: Stabilization and Altitude Tracking of Quadrotor Using Backstepping Controller
with a Saturation Compensator

Authors:  Mohd Ariffanan Mohd Basri, Aminurrashid Noordin, Mohd Saiful Azimi
Mahmud, Fazilah Hassan and Nurul Adilla Mohd Subha

Abstract:

Researchers and control engineers have long found controlling quadrotor helicopters to be quite difficult.
Due to the significant nonlinearities of this type of helicopter, numerous algorithms have been devised to
control it. The dynamic model of the quadrotor has been developed in this article, and a sturdy controller has
been created to handle the issue of altitude tracking and stabilization in the presence of external disturban-
ces. Backstepping, which contains switching function as part of the controller, allows for the development of
a robust control system. The switching function is utilized in the control law design to lessen the effects of
external disturbances. To demonstrate the value and efficacy of the theoretical development, the proposed
method is assessed in a quadrotor simulation environment. The results of the simulations demonstrate that
even in the face of external perturbations, the suggested control system may produce favourable control
performances for an autonomous quadrotor helicopter.

Paper ID: 1570928933

Title: Noise Analysis of Miniature Planar Three-Dimensional Electrical Capacitance
Tomography Sensors

Authors:  Wen Pin Gooi, Pei Ling Leow, Jaysuman Pusppanathan, Xian Feng Hor and
Shahrulnizahani bt Mohammad Din

Abstract:

The planar electrical capacitance tomography (ECT) sensor has gained popularity for its ability to reconstruct
two-dimensional (2D) and three-dimensional (3D) images in applications such as defect and landmines detec-
tion. Besides, miniature planar ECT has been investigated for biomedical imaging and lab-on-chip monitoring
in terms of the design of electrode to improve the quality of reconstructed image. However, the study on the
noise performance of the sensor is limited. Therefore, this paper compared the noise performance of
peripheral, single plane distributed and dual plane distributed sensors in 3D image reconstruction using
simulation approach. A detailed simulation procedure involving the modelling of sensors, generation of
sensitivity map and simulating the capacitance measurement are described in this paper. The simulated
capacitance data of the sensors were added with White Gaussian noise to produce noisy capacitance data
that was used for 3D image reconstruction. Then, quality of the reconstructed 3D image at different noise
level were compared quantitatively using the correlation coefficient. The simulation results revealed that the
increase in the number of electrode pair combinations and the distributed electrode arrangement enables
the miniature planar ECT sensor to reconstruct 3D image at low SNR of 20 dB.

35



- 22" ASIA SIMULATION

/—> CONFERENCE

- 26 Octob L L kawi Island, Malaysi
AS/\HM 25- 20 Cormf:.,.zfzi angkawi Island, Malaysia

PaperID: 1570929452

Title: A Preliminary Investigation on the Correlation Between the Arrival Time of
Ultrasonic Signals and the Concrete Condition

Authors: Farah Aina Jamal Mohamad, Anita Ahmad, Ruzairi Abdul Rahim, Sallehuddin
Ibrahim, Juliza Jamaludin, Nasarudin Ahmad, Fazlul Rahman Mohd Yunus, Mohd
Hafiz Fazalul Rahiman and Nur Arina Hazwani Samsun Zaini

Abstract:

Concrete is a composite material that is widely used in a construction project. The evaluation of concrete
structure is very important in order to determine its strength and quality. Concrete is commonly evaluated
by using the ultrasonic pulse velocity (UPV) method, which adopted the concept of measuring time of a first
arrival of the received signal. Hence, this paper aims to evaluate the first arrival time of the detected ultraso-
nic signals based on different conditions of concrete structure. A simulation study was conducted by using
COMSOL Multiphysics software version 5.6. Data collected were categorized into three sections, including in
concrete model with inclusion of air hole, crack, and rust. From the simulation results, concrete models with
inclusion of air hole showed an increment in the arrival time as the size of air hole increase. For the concrete
models with rust, the arrival time were significantly increased in 20-mm and 40-mm rust, however it turns
down as the size of rust reached 60-mm. The results also indicated that transverse crack took a longer arrival
time compared to other orientation of crack.

Paper ID: 1570929604

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

Authors: Nur Arina Hazwani Samsun Zaini, Herman Wahid, Ruzairi Abdul Rahim, Juliza
Jamaludin, Mimi Faisyalini Ramli, Nasarudin Ahmad, Ahmad Azahari Hamzah,
and Farah Aina Jamal Mohamad

Abstract:

Soft field sensor is common with their forward problem which is the distribution of the sensitivity field throu-
ghout the target medium is not uniform. This paper concise the effect of single and segmented excitation in
Electrical Capacitance Tomography for Gas-solid flow. The electrodes excitation for Protocol 1, Protocol 2,
Protocol 3, and Protocol 4 were done to observe the potential value reading at the center of the pipe flow.
The analysis on the potential value at the center of ECT sensor was done in COMSOL Multiphysics to determi-
ne the best excitation method. Results indicate that protocol 4 has 299.83% difference when compared to the
single excitation in both homogenous and non-homogenous ECT system.
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Paper ID: 1570916149

Title: Real-Time Simulation for Controlling the Mobility of an Unmanned Ground
Vehicle Based on Robot Operating System

Authors:  Abubaker Ahmed H Badi, Salinda Buyamin, Mohamad Shukri Zainal Abidin, and
Fazilah Hassan

Abstract:

Robot Operating System (ROS) is a framework platform that runs on UNIX operating systems and enables
more efficient operation and administration of different kinds of robots. The Jaguar 4x4 Wheel Mobile Robot
by Dr. Robot Inc. is one example of an unmanned ground vehicle (UGV) that can be controlled using ROS. Dr.
Robot Inc. has released a Windows-based software development kit (SDK) and open-source code to allow
developers to develop this kind of robot. However, to manipulate this robot's control and monitoring by ROS,
a set of Linux command lines should be executed to launch the robot without the ability to use Dr. Robot's
SDK. Therefore, in order to benefit from the provided open-source code with ROS packages with Python and
to avoid the need for running multiple Linux command lines, this paper presents a Python-based SDK and a
real-time simulation for controlling and monitoring the movement of the Jaguar robot. The methodology
technique that is considered in this paper is to analyze the open-source code to access all the robot's sensor
data and nodes using the proposed SDK, then simulate the hardware (the Jaguar Mobile Robot) with ROS
Visualization (RViz) 3D software in real-time. The practical experiment is carried out by using a keyboard and
a gamepad as controllers to achieve mobility control. The results show the robot’s position and orientation
visualized by RViz, as well as its turn angle (theta), linear and angular velocities in a 2D space x-y plot. Using
the RViz visualization tool and with the aid of the proposed SDK, it is straightforward to access and monitor
all topics and nodes in real-time. Consequently, algorithms such as obstacle avoidance and object tracking
could be readily tested and implemented in future works.

Paper ID: 1570929921

Title: Robust Input Shaping for Swing Control of an Overhead Crane

Authors:  Amalin Aisya Mohd Awi, Siti Sarah Nabila Nor Zawawi, Liyana Ramli and Izzuddin
M. Lazim

Abstract:

Underactuated robotic and mechatronic systems have been employed in many practical applications for a
long time. It is crucial to increase crane efficiency for practical applications; yet the primary factor limiting
crane efficiency is the payload swing driven on by inertia or outside disturbances. The swing of the crane's
payload mass, which moves like a pendulum, has created numerous challenges since it can collide with the
operator and result in accidents. This paper presents the simulation implementation of an open-loop
input-shaper controller to control the swing angle of an overhead crane. A mathematical model of the two-di-
mensional overhead crane and input shaper controller was constructed. The model of the overhead crane
and the input shaper was created in MATLAB/Simulink and the simulation was executed. This paper evalua-
ted the performance and robustness of input shaping techniques with constant cable length using the zero
vibration (ZV), zero vibration derivative (ZVD), zero vibration derivative-derivative (ZVDD), and zero vibration
derivative-derivative-derivative (ZVDDD). The payload mass varied in two cases which are 1 kg and 0.3 kg.
Based on the simulation results, ZVDDD controller showed the highest reductions in the overall and residual
payload swing with 91% for both cases. It is envisaged that the proposed method can be used for improving
the robustness of input shapers for payload swing suppression of an overhead crane.
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Paper ID: 1570930037

Title: Optimal Control of Double Pendulum Crane Using FOPID and Genetic Algo-
rithm

Authors: Mohamed O. Elhabib, Herman Wahid, Zaharuddin Mohamed and H.I Jaafar

Abstract:

Gantry cranes are commonly utilized to transfer huge loads in construction projects as well as essential
sectors such as petrochemical and nuclear power. The objective of their operation is to achieve high levels of
precision in trolley positioning while simultaneously reducing the amplitudes of sway oscillations. The goal of
control approaches is to achieve optimum operational efficiency by maintaining accurate trolley placement
while simultaneously meeting safety requirements by reducing sway-induced oscillatory oscillations. To
satisfy control objective this paper considered the design of fractional order PID (FOPID) with help of genetic
algorithm to compute controller parameters using MATLAB Software. Simulation results showed the contro-
ller performance is better than classic PID and also it was capable of providing good response for different
payload masses.

Paper ID: 1570933347
Title: SHADOW Silent-Based Hybrid Approach for Dynamic Pseudonymization and
Authors:  Privacy Preservation in Vehicular Networks

Zahra Kadhum Farhood, Ali A. Abed, Sarah Al-Shareeda

Abstract:

Preserving location privacy in Vehicular Ad hoc NETwork (VANET) is crucial for gaining public acceptance of
this emerging technology. Many privacy schemes focus on periodically changing pseudonyms to prevent
message linking. However, the spatiotemporal information contained in beacons allows vehicles to be traced,
compromising driver privacy. Therefore, pseudonym changes should be performed in a mix-context, which
disrupts the spatial and temporal correlation of subsequent beacons. This mix-context is commonly achieved
through methods such as a silence period or predetermined locations (e.g., Mix-Zone). In this paper propose
a new privacy scheme named SHADOW (Silent-based Hybrid Approach for Dynamic Pseudonymization and
Privacy Preservation in Vehicular Networks), which is a location privacy scheme that allows vehicles to deter-
mine when to change their pseudonyms based on the number of neighboring vehicles and a silent period.
Evaluated this scheme against a global multitarget tracking adversary using simulated and realistic vehicle
traces and compare it with twelve previous privacy schemes in the Enhanced Privacy Extension Model
(EPREXT) by using privacy metrics. The simulation results demonstrate that SHADOW achieves the highest
level of security and privacy compared to the other twelve schemes.
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PaperID: 1570921154

Title: Tapered Angle Microfluidic Device for Cell Separation Using Hydrodynamic
Principle

Authors:  Muhammad Asyraf Jamrus and Mohd Ridzuan Ahmad

Abstract:

Metastasis is responsible for 90% of all cancer-related fatalities. CTCs are difficult to detect due to their rarity.
Currently, the devices that aid in the detection of CTCs have limitations, such as a high price, complex appara-
tus, or low sample purity. Consequently, the purpose of this research is to construct and enhance a microflui-
dic device with a tapered angle. This device aims to outperform conventional microfluidic devices in terms of
cost, sample purity, and apparatus. Using the finite element simulation software COMSOL Multiphysics, two
studies are conducted, the first of which examines the effect of taper angle on particle separation and the
second of which examines the effect of flow rate on particle separation. This design enables particle separa-
tion based on hydrodynamic theory and the sedimentation process. A mixture of 3 um and 10 pm polystyre-
ne (PS) microbeads were effectively separated when the taper angle approached 20 degrees, and separation
continued until the taper angle reached 89 degrees. Using 12° and 6° taper angles, 3 pm, and 10 pm polys-
tyrene microbeads were not effectively separated using finite element simulation. The proposed product is
functionally enticing despite the fact that this design utilizes a passive separation technique. This technology
provides uncomplicated, label-free, continuous separation of numerous particles in a self-contained device
without the need for cumbersome equipment. Consequently, both point-of-care diagnostic instruments and
micro total analytic systems could utilize this device.

Paper ID: 1570934495

Title: 3D Computational Modelling of ctDNA Separation Using Superparamagnetic
Bead Particles in Microfluidic Device

Authors:  Samla Gauri, Muhammad Asraf Mansor and Mohd Ridzuan Ahmad

Abstract:

The largest theoretical impact of the circulating tumour DNA (ctDNA) discovery is a non-invasive liquid biopsy
Thickness and Relative Permittivity which could substitute surgical tumour biopsy. This work describes the
numerical simulation of ctDNA extraction and separation from the blood plasma of stage | and Il cancer
patients using superparamagnetic bead particles in a microfluidic platform. The ctDNA extraction and sepa-
ration have great importance in early detection of cancer, especially in identifying precision medicine that can
be prescribed. An average 5.7 ng of circulating tumor DNA was separated efficiently for every 10 uL blood
plasma input based on the simulation result from the model using the COMSOL Multiphysics 5.3a software
tool. The result provides a highly valuable tool for early evaluation of cancer management.
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Paper ID: 1570939041

Title: Study the Effect of Acute Stress on Decision Making Using Function near Infra-
red Spectroscopy (fNIRS)

Authors:  Abdualrhman Abdalhadi, Nina Bencheva, Naufal M. Saad, Maged S. Al-Quraishi
and Nitin Koundal

Abstract:

The prevalence of stress among individuals has become increasingly common, as approximately 40% of the
population experiences stress. Given that decision-making under stressful conditions can have catastrophic
consequences, it is imperative to devote additional attention to investigating the impact of acute stress on
decision-making processes. The present study aims to explore the effects of acute stress, induced in a contro-
lled laboratory environment, on decision-making. The study employed the Balloon Analog Risk Task (BART), a
task designed to assess individuals’ behaviour and coping strategies during three distinct stages. The partici-
pants in this study were individuals aged between 30 and 34 years. During the first stage, participants enga-
ged in the decision-making task without any time constraints, whereas the second stage introduced time
limitations. In the third stage, both time constraints and the N-Back memory task were presented simulta-
neously. Participants were outfitted with the Function Near Infrared Spectroscopy (fNIRS) device throughout
the experiment. Multiple repetitions of tasks and measurements were conducted. The findings of this
preliminary experiment revealed that participants performed poorly in the second stage and exhibited the
lowest scores in the third stage. This diminished performance was attributed to their inability to process all
available information due to limited cognitive resources, resulting in increased errors and misconceptions
about the main task. Consequently, these cognitive lapses facilitated the occurrence of unsafe decision-ma-
king behaviours.
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Paper ID: 1570934688

Title: Up Sampling Data in Bagging Classification and Regression Decision Tree
Method for Dengue Shock Syndrome Detection

Authors:  Lailil Muflikhah, Agustin Iskandar, Novanto Yudistira, Bambang Nur Dewanto,
Isbat Uzzin Nadhori and Lisa Khoirun Nisa

Abstract:

Dengue virus, DENV, is the cause of dengue fever and carries the risk of developing dengue hemorrhagic
fever and dengue shock syndrome (DSS), which can lead to death. The high mortality rate is due to the
blockage of blood circulation resulting from delayed patient management, particularly in cases of advan-
ced-stage DSS. Intensive examinations and new treatments are only provided when the patient has been
admitted to the hospital. Therefore, we proposed to develop an early detection for DSS risk based on the
clinical data using ensemble method through bagging Tree-CART, namely Tree-Bag algorithm. We explored
information from patient’s clinical data including temperature, vomiting, pain, as well as the levels of erythro-
cytes, leukocytes, creatine level, hemoglobin, and time series data on the patient's condition. In the prepro-
cessing data stage, we applied oversampling data due to imbalanced class in dataset. The experimental
results show that the Tree-Bag achieved high performance with accuracy of 0.91 and the AUC of 0.84. It is
dominant when compared to single machine algorithms including: KNN, Naive Bayes, CART decision tree, and
SVM.

Paper ID: 1570924680

Title: Atrial Fibrillation Detection Based on Electrocardiogram Features Using Modi-
fied Windowing Algorithm

Authors: Kong Pang Seng, Farah Aina Jamal Mohamad, Nasarudin Ahmad, Fazilah
Hassan, Mohamad Shukri Abdul Manaf, Herman Wahid and Anita Ahmad

Abstract:

The most prevalent kind of heart disease, Atrial Fibrillation (AF), is said to increase the risk of stroke, heart
failure, and other health concerns. Clinical observation of the electrocardiogram (ECG) waveform needs an
experienced person to observe and takes long hours. We provide an approach to identify AF in the MIT-BIH
Arrhythmia and AF databases in this study. Several parameters, including QRS complex, RR Interval, heart
rate, coefficient of variance (CV), normalized root mean square of successive difference (nRMSSD) and peak
frequency are calculated from the features of the ECG signal. With holdout validation, we analyse the AF
classification performance of various classifiers. With the input parameters mentioned, the greatest outcome
in AF classification is obtained by the weighted KNN classifier using the DWT algorithm and modified
windowing algorithm in holdout validation, with sensitivity, specificity, and accuracy of 90%, 100%, and
92.31%, accordingly. On this basis, it is recommended that classifying ECG signals using machine learning
methods will assist in improving the research’s accuracy. Further research is needed to test the proposed
algorithm on a large database for better accuracy. This algorithm will be involved in hardware and implemen-
ted in the detection of real-time AF ECG patients.
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Paper ID: 1570933656

Title: Parameter Study on the Use of Artificial Intelligence to Optimize Response to
Unattended Bags to Increase Airport Security

Authors:  Olaf Milbredt, Andrei Popa and Christina Draeger

Abstract:

As a vulnerable transportation hub, the airport can become the target of an attack at any time. Airport securi-
ty, therefore, touches a fundamental aspect of our society: moving without fear. The attackers’ methods
become increasingly sophisticated. It is therefore essential to react quickly and adequately through unfore-
seen events. Every piece of unattended baggage — a commonly occurring incident — potentially poses a
threat. The digitalization of airports has been advanced over the last decade. This circumstance opens the
possibility to a broader use of Artificial Intelligence. Al is already being successfully used in areas of an airport.
These range from intelligent video surveillance through border control to monitoring high-security areas. In
this work, an exemplary environment was examined depicting the actions necessary to neutralize an
unattended piece of baggage (e. g. a suitcase). The Al method Reinforcement Learning, especially the Deep
Q-Network method, was used to train an agent to solve the challenge of choosing an optimal sequence of
actions. This special method gives rise to a set of parameters, namely learning rate, batch size and the
number of iterations. By means of a parameter study, a set of parameters was searched for enabling the
agent to adequately solve the challenge.

Paper ID: 1570934386

Title: Improvement of Vision-Based Hand Gesture Recognition System with Distance
Range

Authors:  Muhammad Eirfan Mukhtar, Noorhazirah Sunar, Nur Haliza Abd Wahab, Nor
Aishah Muhammad and Mohd Fua’ad Rahmat

Abstract:

Hand gestures are widely explored for the human action interface, reducing the complexity of interaction
between humans and computers. Hand gesture-based interaction for computer applications enables
touchless operation without the need for other devices such as a keyboard and mouse. It also guarantees
sterility and safer interaction for multiple users. The issue of HGR has a low range of detection. This study
aims to improve the distance range for HGR from the user to the computer camera using the zoom algorithm
that is processed by OpenCV and the Mediapipe library. To verify the proposed system, a Graphical User
Interface (GUI) for four applications is developed in HGR mode. The GUI includes the development of cursor
mouse event commands and a virtual keyboard display. The proposed method was then tested for some
time, and the result indicates that the maximum range of detection increased with the accuracy of the HGR.
The proposed method meets the expected outcome and can be used for applications such as slide presenta-
tions and watching video applications.
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Paper ID: 1570929880

Title: WebGlIS Visualization of Infectious Disease Clustering with a Hybrid Sequential
Approach

Authors:  Elly Warni, Christoforus Yohanes, Zahir Zainuddin, Tyanita Puti Marindah Ward-
hani, Andi Rusmiati, Muhammad Rizal H

Abstract:

Infectious diseases are diseases that can be transmitted through various media. Based on the results of
research that has been conducted at several Health Center in Gowa Regency, it is found that from 2020 to
2022, Health Center of Bontomarannu is one of the Health Center in Gowa Regency that handles many cases
of infectious diseases, namely 212 cases of tuberculosis, 224 cases of dengue fever, and 427 cases of typhoid
fever. This makes it difficult for the Health Center to classify what factors cause the increase in these diseases
every day for one reason, namely the limitations of medical personnel to manually detect the indicators that
cause the emergence of these diseases through medical record data. Based on data obtained through ques-
tionnaires given to patients of the Bontomarannu Health Center, there are several variables associated with
infectious diseases. Therefore, this study aims to visualize the results of clustering infectious disease data
(tuberculosis, dengue fever, and typhoid) per village in Gowa Regency in the form of WebGlIS. The method
used is K-means clustering which will be optimized using the Particle Swarm Optimization (PSO) algorithm to
obtain better results. Moreover in the WebGlIS visualization section, the frontend will be made using NextJS,
the backend using Flask Py-thon, and for DBMS using SQLAIchemy. This WebGIS visualization will display
cluster information for each village in Gowa Regency. Through quantitative analysis and clustering, the study
aims to visualize the data and identify patterns and trends associated with infectious diseases in Gowa
Regency, ultimately aiding in better decision-making and resource allocation for disease prevention and
control.

Paper ID: 1570934100

Title: NARXNN Modeling of Ultrafiltration Process for Drinking Water Treatment

Authors: Mashitah Che Razali, Norhaliza Abdul Wahab, Noorhazirah Sunar, Nur Hazah-
sha Shamsudin, Muhammad Sani Gaya and Azavitra Zainal

Abstract:

Ultrafiltration (UF) process has gained attention over times, particularly in treating drinking water treatment.
A major challenge in achieving high quality of drinking water in UF process is membrane fouling. Membrane
fouling has great effects on the performance of filtration process. To overcome fouling accurately, a predic-
tion model is necessary. With prediction model, membrane fouling can be handled in a right way, so that,
efficiency of filtration process can be maximize. This paper presents a study on modeling based on non-linear
autoregressive with exogenous input neural network (NARXNN) of UF pilot plant specifically from treating
drinking surface water. The NARXNN was used to model the permeate flux and transmembrane pressure
(TMP). In this work, LM training algorithm was employed. The performance of the model was measured
based on mean square error (MSE), root mean square error (RMSE) and correlation of coefficient (R). The
simulation results demonstrate that proposed NARXNN modeling able to give high prediction rate with R
value of 0.91743. It shows, the prediction values agree well with the actual values. With this model, membra-
ne fouling can be successfully simulated and monitor accordingly.
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PaperID: 1570928604

Title: Evaluation of Linear Imputation Based Pediatric Appendicitis Detection System
Using Machine Learning Algorithm

Authors: Md Al-Imran, Nafisha Nower Juthi, Tasnima Sabrina Mahi, and Safayet Hossain
Khan

Abstract:

Appendicitis is a condition that can be crucial, and lack of proper treatment among the children may cause
unwanted death. The primary objective of this study is to develop a model specifically trained for diagnosing
pediatric appendicitis. Detailed study has been performed by following specific steps and techniques invol-
ved in data preprocessing and model development phase. The experiment found the challenges associated
with diagnosing appendicitis in children, including the presence of nonspecific symptoms, missing symp-
toms, and variations in clinical presentations. The researchers acknowledged the importance of addressing
these challenges associated with nonspecific symptoms, missing symptoms, and variations in clinical presen-
tations, the developed model demonstrates the potential to improve diagnostic accuracy in children. In
learning that the experiment delved into the model development process, encompassing the selection of
suitable machine-learning algorithms or statistical techniques like interpolation for handling missing values.
The rationale behind these choices is explained, along with insights into how the model was trained and
evaluated using the available dataset. The linear interpolation algorithm has been found to achieve optimal
results with logistic model accuracy of 87% for the prediction of appendicitis, 95% for the prediction of appen-
dicitis treatment, and 91% for the prediction of complications of appendicitis. However, an estimated predic-
tion model based on ML has been built to predict pediatric appendicitis.
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Paper ID: 1570935909

Title: Scalable and Efficient Big Data Management and Analytics Framework for Real
Time Deep Decision Support

Authors:  Kesava Rao Alla and Gunasekar Thangarasu

Abstract:

In data-driven world, organizations face challenges in managing and analyzing large volumes of data in
real-time to make informed decisions. This paper proposes a scalable and efficient big data management and
analytics framework for real-time deep decision support. The framework leverages advanced technologies
such as distributed computing, parallel processing, and machine learning algorithms to enable organizations
to process and analyze massive amounts of data quickly and accurately. By combining real-time data proces-
sing with deep decision support capabilities, the framework empowers decision-makers with timely insights
and actionable intelligence to make informed decisions. The scalability and efficiency of the framework are
demonstrated through experimental evaluations using real-world big data sets. The results show that the
proposed framework outperforms existing solutions in terms of processing speed, resource utilization, and
decision accuracy, making it an ideal choice for organizations seeking to harness the power of big data
analytics for real-time decision support.

Paper ID: 1570935914

Title: Advanced Computer-Aided Design Using Federated Machine Learning for
Creative Design Processes

Authors:  Gunasekar Thangarasu and Kesava Rao Alla

Abstract:

The advent of Computer-Aided Design (CAD) has brought about a significant transformation in the realm of
design, facilitating the efficient and accurate development of intricate objects. Conventional CAD systems are
heavily dependent on centralized data processing, which gives rise to apprehensions regarding computatio-
nal scalability and data privacy. The present study introduces a novel methodology for enhancing CAD throu-
gh the utilization of FML in the context of innovative design procedures. The FML system facilitates the coope-
ration of numerous design participants while upholding the privacy of their respective local design data.
Through the utilization of distributed computing power, FML facilitates the scalable training of machine
learning models on decentralized data sources. The present study introduces a comprehensive framework
that incorporates FML into CAD workflows. This integration facilitates designers to acquire knowledge from
each other design experiences in a collaborative manner, while ensuring the confidentiality of sensitive
design information. In this discourse, we examine the technical obstacles associated with the integration of
FML into CAD systems and proffer remedies to mitigate them. Furthermore, our approach efficacy is illustra-
ted through a sequence of experiments conducted on diverse design domains, exhibiting enhanced design
excellence and expedited iteration cycles. The study presents novel prospects for collaborative design proce-
dures that prioritize privacy preservation. This enables designers to collectively augment their competencies
and ingenuity while ensuring the confidentiality and safety of data.
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Paper ID: 1570929457

Title: Enhancement of System Network Based on Voltage Stability Indices Using
FACTS Controllers

Authors:  Nur Izzati Aslan, Norazliani Md. Sapari, Muhammad Syafig Bin Md Yusoff, Khair-
ul Huda Yusof and Mohd Rohaimi Mohd Dahalan

Abstract:

As a result of rising load demand (particularly reactive load) and a lack of available generation sources, the
power system is being operated close to its voltage instability point which may lead to voltage collapse.
Therefore, to prevent voltage collapse, it is imperative to constantly monitor the power system'’s voltage
stability. This study uses Flexible AC Transmission System (FACTS) controllers to improve voltage stability in
power systems. The goal is to assess how well voltage stability is improved by FACTS controllers. The
MATPOWER toolbox in MATLAB is used to conduct load flow analysis on the IEEE 30 bus test system as a case
study. Two voltage stability indices, the Fast Voltage Stability Index (FVSI) and the Novel Line Stability Index
(NLSI) were used in the study to evaluate the system'’s voltage stability. These indicators offer important
details about the system’s capacity to sustain acceptable voltage levels under various operating circumstan-
ces. The simulation results reveal that the SVC-enabled shunt compensation method is the most successful
at improving voltage stability. It is followed by shunt-series compensation, which uses the UPFC and exhibits
notable improvements. Comparatively less successful at improving voltage stability is series correction, as
represented by the TCSC. The result of this study provides insight into how FACTS controllers should be used
to improve voltage stability. According to the findings, shunt compensation-based FACTS controllers perform
better than series compensation-based controllers. This paper highlights the contribution to improving
system stability by using FACTS devices.

Paper ID: 1570929464

Title: Analysis of Multi Criteria Decision Making (MCDM) Techniques for Load Shed-
ding in Islanded Distributed System

Authors:  Muhammad Syafig Bin Md Yusoff, Norazliani Md Sapari, Nur Izzati Aslan and
Mohd Rohaimi Mohd Dahalan

Abstract:

The modelling of a load shedding scheme in the islanded IEEE 33 bus system utilizing AHP and TOPSIS with
voltage stability index and load value requirement is an important piece of research that attempts to improve
the stability and reliability of power systems. Load shedding is an essential part of the operation of a power
system, as it prevents blackouts and system failures. This research seeks to investigate and evaluate AHP and
TOPSIS, two multi-criteria decision-making methodologies, for the selection of loads to be shed in a power
system. In the analysis, the voltage stability index and load value requirements are also examined. The value
of this study can be utilized to enhance the stability and dependability of power systems. This work can also
serve as a basis for future research on power systems and multi-criteria decision-making. This study conclu-
des with a complete examination of the AHP and TOPSIS methods for load shedding in power systems,
demonstrating the potential for these methods to improve the stability and dependability of power systems.
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Paper ID: 1570940140
Title: Smart Agriculture: Transforming Agriculture with Technology*
Authors:  Pattharaporn Thongnim, Vasin Yuvanatemiya and Phaitoon Srinil

Abstract:

The widespread adoption of digital technologies has brought momentous changes to all economic sectors,
and the agriculture sector is no exception. As one of the oldest and most vital professions, agriculture and
farming in Chanthaburi, the East of Thailand are also being transformed by the digital revolution. The digital
revolution in agriculture, often referred to as "smart farming" or "smart agriculture" involves the integration
of various digital tools and technologies into traditional farming practices. These technologies are aimed at
enhancing productivity, e ciency, and sustainability in agricultural operations. This study conducts compre-
hensive various technologies proposed for the agriculture sector. Some of the technologies that could have
been included in the study are: Data Center in Chanthaburi (DCC), Internet of Things (IoT), Unmanned Aerial
Vehicles (UAVs)) and Smart Agriculture Management System (SAMs). The study also aims to showcase the
potential of integrating DCC, and SAMs in agriculture and how these technologies can revolutionize farming
practices. The ndings could have signicant implications for the agricultural industry, encouraging the adop-
tion of these technologies to optimize agricultural processes, increase productivity, and contribute to sustai-
nable farming practices.

Paper ID: 1570940383

Title; Analyzing the Use of Scaffolding Based on Different Learning Styles to Enhance
the Effectiveness of Game-Based Learning

Authors:  Hsuan-min Wang, Wei-Lun Fang and Chuen-Tsai Sun

Abstract:

Education has always been a crucial and concerning issue in human civilization. With the increasing populari-
ty of games, various instructional theories based on game-based learning have been proposed. However,
whether in gaming or learning, scaffolding plays a significant supportive role. Therefore, this study adopts the
four dimensions of FSLSM as the classification of learning styles and designs four different types of scaffol-
ding for players to use. By analyzing the behavior of players with different learning styles in using scaffolding
during the game, we aim to tailor the most suitable scaffolding for players with different learning styles. The
research findings indicate that when the educational content in game-based learning relates to logic and
engineering, providing more visualized and detailed scaffolding will enhance learners' motivation to actively
use scaffolding and improve the overall learning quality.
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PaperID: 1570934312
Title: FPGA Based Accelerator for Image Steganography
Authors:  Ligaa N. Sabeeh and Mohammed A. Al-lbadi

Abstract:

In this study, a novel approach is proposed for enhancing the speed and efficiency of steganography system by
designing a hardware model that adopts the image-in-image (grey-in-color) method and utilizes the Least Signi-
ficant Bit (LSB) algorithm. The sizes of secret and cover images are chosen so that all secret bits can be embed-
ded inside the LSB bits of the pixels for the three RBG matrices for the cover image and produce the color
stego-image. On the receiving part, these embedded secret bits will be extracted from stego-image and reform
the original secret image. Using XSG and Vivado design suite, a successful FPGA-based steganography system
was developed as an accelerator tool with high-speed processing that reaches 250 times faster than the softwa-
re-based system. The quality of the stego-image and the extracted secret image was calculated by three
metrics, which are the Mean Square Error (MSE), Peak Signal to Noise Ratio (PSNR), and Cross Correlation (CCR).
The comparison metrics values affirm a high level of trust in the generated stego-image, and the extracted
secret image being identical to the original. The FPGA chip utilized in the implemented system consumes only
1% of the hardware resources, and a remarkable speedup factor of 250 is achieved, indicating that expanding
the system for larger image sizes becomes highly feasible. Moreover, this expansion can be accomplished
economically by utilizing low-cost field-programmable gate array (FPGA) chips.

Paper ID: 1570933187
Title: A Noise Transparency Approach for High-Precision Visualization of 3D Scanned
Point Clouds

Authors:  Qingyu Mao?, Liang Li?, Kyoko Hasegawa? Tomomasa Uchida3, Satoshi Tanaka?
Affiliations: ' Graduate School of Information Science and Engineering, Ritsumeikan University, 2 College of

Information Science and Engineering, Ritsumeikan University, 2 FUJIFILM Business Innovation

Corp

E-mail: *is0597rs@ed.ritsumei.ac.jp
Abstract:
This research proposes a method called "point-based depth peeling" and applies it to the field of denoising the
visualization results of 3D point clouds. The method uses the concept of depth peeling from the polygon proces-
sing and applies it to 3D point clouds. It extracts a portion of the 3D point clouds near the viewpoint and proces-
ses it to make the noise points transparent only. The extracted point cloud mainly consists of points on the
object surface and noise points. The noise in the 3D point cloud mainly has two types: Gaussian noise and
outlier noise. Gaussian noise is caused by measurement errors, it consists of the movement of points from
other locations. On the other hand, outlier noise mainly occurs at positions far from the object due to environ-
mental factors. These two types of noise have lower point density and less stable color compared to the points
on the measured object itself, and the point density of outlier noise is much lower than that of the object's point
cloud. In the method proposed in this research, for each pixel, the points in the pixel are sorted based on their
distance from the viewpoint. The point closest to the viewpoint is called the first layer, the second closest point
is the second layer, and so on. The method only extracts point up to a certain depth level near the viewpoint,
ensuring that only the point cloud of the object's surface is extracted. For the extracted subset of points, the
variance of colors between each point and its neighboring layers is calculated to evaluate its color stability. This
process can identify the points with the best color stability. And then calculate the median color of the point and
its neighboring points. This color will be the correct color of the pixel after making the noise points transparent.
For pixels that contain only noise points, which mostly consist of low-density outlier noise, the method makes
the pixels with a point count below a certain threshold trans- parent to remove these noise points. Through
validation experiments applying this method to point clouds, the method achieved good results in removing
outlier noise, effectively removing almost all outlier noise points. Outlier noise has a significant color difference
compared to the object's own points, and due to its low density, fewer outlier noise points are extracted within
pixels. For Gaussian noise, the method can remove most of it, but depending on the density of this noise, some
residual noise may remain. Gaussian noise, relative to outlier noise, has colors closer to the surrounding objects
and a much higher density, resulting in a smaller difference with the low-density parts of the object's point
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PaperID: 1570934614

Title: Application of Artificial Intelligence for Maternal and Child Disorders in Indone-
sia: A Review

Authors:  Diva Kurnianingtyas , Indriati and Lailil Muflikhah

Abstract:

The development of Artificial Intelligence (Al) technology is used to minimize the risk of maternal disorders
during pregnancy. Maternal health needs to be monitored so as not to cause problems during the baby's
birth. The purpose of this study is to provide a literature review from 2017 to 2023. The method used is Prefe-
rred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). This study is a basis for resear-
chers to help solve maternal health problems using Al. This technology is proven to detect and predict
problems during pregnancy, thereby reducing maternal and infant mortality and preventing abnormalities in
the development process. In addition, Al can help improve medical personnel's performance by minimizing
human error. This study also presents trends in Al problems and methods used. However, the rapid develop-
ment of Al methods has not provided novelty in solving maternal pregnancy issues because researchers
rarely implement them on a wider scope of problems. Furthermore, it needs to be developed with other
methods, such as simulation.

Paper ID: 1570938836

Title: Estimation of Remaining Useful Life for Turbofan Engines Based on Deep
Learning Networks

Authors: Nurul Hannah Mohd Yusof, Nurul Adilla Mohd Subha, Nurulagilla Khamis,
Noorhazirah Sunar, Anita Ahmad and Mohamad Amir Shamsudin

Abstract:

Having accurate prediction on the health of machines in manufacturing can lead to a profitable organization
if the operations and maintenance decisions are appropriately performed. This hinges on making well-infor-
med operational and maintenance decisions. Incorporating condition monitoring and predictive maintenan-
ce strategies can significantly contribute to achieving this goal. By continuously monitoring the real-time
condition of machines, organizations can gather valuable data that offers insights into the performance and
health of the equipment. However, dealing with a scarce dataset, which is common in real world applications,
makes any prognostics on the maintenance system intricate. This is further exacerbated by the unavailability
of failure data within the system which makes degradation model is best suited for the said situation. Since
there is no extensive study discussing computational time under similar settings of two different networks
for the degradation model in estimating RUL, this study investigates a simple Long Short-Term Model (LSTM)
method for prognostics, which is compared to a two-dimensional Convolutional Neural Network (CNN) under
the same training options. The networks are trained using the popular Commercial Modular Aero-Propulsion
System Simulation (C-MAPSS) dataset from the National Aeronautics and Space Administration (NASA). The
aim of this study is to estimate the remaining useful life (RUL) of a turbofan engine in the most effective way.
With carefully designed and defined network architectures, better performance can be attained, enabling
proper foreseen of the RUL of an engine as soon as it is more likely to be close to failure. Based on the compa-
rison, it is noted that the simple LSTM method for RUL prediction outperforms the two-dimensional CNN with
better RUL prediction, Root Mean Square Error (RMSE), and computational time. For future improvement,
this study can be further explored for a more sophisticated hybrid model that might produce better predic-
tion in various sectors such as manufacturing, automotive, and military applications.
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Paper ID: 1570942270

Title: Comparative Analysis of Machine Learning Algorithms in Vehicle Image Classifi-
cation

Authors:  Nur Izzaty Muhammad Asry, Aida Mustapha, and Salama A. Mostafa

Abstract:

Object identification in the area of Computer Vision essentially focus on how robots are able to perceive in
comparison of human eyes. The main task for vehicle detection is detecting vehicles from image sources. This
study utilises Weka to categorise vehicle photos into 3 vehicle groups based on data mining approach. In
feature extraction, three image filtering algorithms are used, which are Colour Layout, Edge Histogram, and
Pyramid Histogram of Oriented Gradients (PHOG). The features extracted are then fed into five classification
algorithms for a comparative analysis: Multilayer Perceptron (MLP), Simple Logistic, Sequential Minimal
Optimization (SMO), Logistic Model Tree (LMT), and Random Forest. The experimental results showed that
PHOG filtering algorithm produced the best set of features to accurately classify the vehicle images. During
classification, the SMO classifier achieved the best accuracy of 46.3158%.

Paper ID: 1570929478
Title: A Fast Algorithm for Satellite Coverage Window Based on Segmented Dichotomy
Authors: Fusheng Li, Wei He, Tao Chao, Weibo Sun, Shenming Quan

Abstract:

In order to meet the requirement of fast calculation of the ground coverage time window of observation
satellites, a method of fast calculation of the ground coverage time window of satellites based on the
segmented dichotomy is proposed. Firstly, the method uses a 2D map with the geographic longitude of
ascending node and the argument of latitude as the horizontal and vertical axes, and constructs a mathema-
tical model for the satellite trajectory on the 2D map based on the SGP4. Subsequently, an applicable
segmented dichotomy method is proposed according to the characteristics of window calculation, which can
solve all intersections of satellite trajectories with the coverage area on the 2D map quickly and accurately.
Finally, the intersection correction formula and the window calculation formula are proposed, and through
the above two formulas, the satellite to ground coverage window is deduced. The accuracy of the algorithm
is evaluated by taking one satellite to multiple points of coverage as an example, and the results show that
the method is equal to the calculation results of commercial software within the error tolerance; in addition,
100 observation satellites are selected for algorithm efficiency evaluation, and Harbin city is selected as the
coverage area for coverage window calculation and timing, and the results show that the calculation time of
the method in this paper is reduced by more than 62% on average compared with the fixed-step method.
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Paper ID: 1570940290

Title: Ultrasonic Sensors in Companion Robots: Navigational Challenges and Oppor-
tunities

Authors: Isaac Asante, Lau Bee Theng, Mark Tee Kit Tsun and Zhan Hung Chin

Abstract:

This paper investigates the integral role of ultrasonic sensors in developing multi-sensor companion robots.
It focuses on environment mapping, landmark-based localization, and path reconstruction. Despite the
significant advancements in the field, the research identifies notable gaps that hinder the full potential of
ultrasonic sensors. Addressing these gaps could revolutionize companion robots' functionality, reliability,
and efficiency, particularly in real-world applications such as healthcare, elderly care, and home assistance.
The research emphasizes the importance of sensor fusion techniques and the potential improvements in
environment mapping and landmark-based localization, which could significantly enhance the navigation
capabilities of companion robots. Furthermore, advancements in path reconstruction could transform how
companion robots retrace their steps, increasing their operational efficiency. The findings of this research
contribute significantly to the field of robotics and pave the way for future studies, highlighting the transfor-
mative potential of advanced environment mapping techniques, sensor fusion, and path reconstruction in
propelling advancements in robotic navigation.

PaperID: 1570936199

Title: Real-Time Crack Classification with Wall-Climbing Robot Using MobileNetV2

Authors:  Mazleenda Mazni, Abdul Rashid Husain , Mohd Ibrahim Shapiai, Izni Syahrizal
lbrahim, Riyadh Zulkifli and Devi Willieam Anggara

Abstract:

Detecting cracks on concrete surfaces is a crucial task in civil engineering inspections, but it poses significant
challenges due to the small and concealed nature of cracks. Visual detection is particularly difficult on uneven
or rough concrete surfaces. To overcome these challenges, our research focuses on developing an automa-
ted system that utilizes a wall-climbing robot for crack classification. Our main objective is to introduce a
crack classification technique using MobileNetV2, enabling real-time classification without human interven-
tion. The Convolution Neural Network (CNN) model used for crack classification is based on MobileNetV2,
which is fine-tuned by adjusting the sensitivity of its hyperparameters. Through extensive experiments, we
evaluate the performance of this CNN approach specifically designed for embedded systems. After evalua-
ting our proposed approach of crack-detection on publicly available datasets, we have found that out of all
the pre-trained CNN models MobileNetV2 yields the best performance with 99.56% detection accuracy, preci-
sion of 99.65%, recall of 99.48%, and F1-Score of 99.56%. However, it is important to note that the training
time for this model is relatively high, taking 25,500 seconds. Future study of the study should focus on optimi-
zing the computation time to improve efficiency.
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Paper ID: 1570940372

Title: A Preliminary Study on the Possibility of Scene Captioning Model Integration as
an Improvement in Assisted Navigation for Visually Impaired Users

Authors:  Atigul Islam, Mark Tee Kit Tsun, Bee Theng Lau and Kazumasa Chong Foh-Zin

Abstract:

This research introduces a new approach to augment image captioning for visually impaired individuals by
integrating depth data with RGB images. An overview of existing assistive tools and technologies indicates
their limited adoption due to high costs and various constraints. The proposed model, designed to tackle
these challenges, has the potential to enhance scene comprehension and navigation for the visually impai-
red. The model, which includes stages from data collection to its integration with assistive tools, uses a
unique neural network architecture to process both image types, merge their outputs, and generate more
detailed and practical descriptions of the environment. However, specific challenges exist, such as securing
an appropriate RGB-D image dataset and creating an efficient neural network. Ongoing research efforts are
vital to refine the model and evaluate its real-world applicability.

Paper ID: 1570933140

Title: Implementing Blockchain Technology for Accreditation and Degree Verification

Authors: Az Mukhlis Iskandar Azli, Nur Haliza Abdul Wahab, DaYong Zhang, Khairunnisa
A.Kadir and Noorhazirah Sunar

Abstract:

In the evolving academic landscape, the integrity of educational certificates is paramount. These documents
serve as formal attestations of one's educational attainment, however, the increasing prevalence of docu-
ment fraud undermines their credibility. To combat this, we introduce a robust, web-based certificate valida-
tion system Universiti Teknologi Malaysia's Blockchain-Based Accreditation and Verification System
(UTM-BADVES). Built upon the transparent and immutable infrastructure of Blockchain technology, comple-
mented with a diverse array of advanced technologies, UTM-BADVES offers a secure, efficient, and intuitive
solution for real-time validation of academic credentials. The system focuses on data privacy, enabling trans-
cript verification, selective data dissemination, and efficient credential revocation. By doing so, it significantly
reduces the potential for academic credential fraud. Consequently, UTM-BADVES safeguards the integrity of
educational qualifications, while simultaneously providing immense benefits for educational institutions,
employers, and society as a whole. This paper delves into the design and application of UTM-BADVES,
elucidating the crucial role it plays in maintaining the sanctity of academic certifications in the digital age.
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Paper ID: 1570933149

Title: Factors Influencing the Digital Skills of Technical Education Students

Authors: Mohammad Fitri Hakimi Mat Hussin, Hanifah Jambari, Ishak Taman, Muhamad
Fathullah Hamzah and Umi Salmah Mihad

Abstract:

Digital skills are crucial technical competencies for students in higher education institutions. Weaknesses
among students in utilizing digital technology can lead to moderate levels of learning achievement, conse-
quently impacting the future graduates' marketability in the job sector. Hence, the purpose of this study is to
identify the factors influencing the acquisition of digital skills among Technology with Education (TE) students
at Universiti Teknologi Malaysia (UTM). This quantitative survey involved a total of 87 final-year TE students
from four programmes: Bachelor of Technology with Education; Electric and Electronics, Mechanical Enginee-
ring, Building Construction and Living Skills at UTM. The study utilized a questionnaire with 21 items, encom-
passing three key factors: facilities, quality of teaching by lecturers, and study environment. Data analysis was
conducted using Statistical Package for the Social Sciences (SPSS) software version 26.0. The findings revea-
led that the mean scores for all three factors were at a moderate level. Consequently, enhancing TE students'
digital learning experiences should concentrate on these three factors to augment their academic achieve-
ments in today's digital era.

Paper ID: 1570934577

Title: Structured Teaching Using Drone Simulators for Students' Confidence in Real
Flight

Authors: Ahmad Nabil Md Nasir, Mahyuddin Arsat, Muhammad Khair Noordin, Mohd
Akhmal Muhamad Sidek and Mohammad Zakri Tarmidi

Abstract:

A structured learning approach through the constructivism approach is a method that helps students build
understanding in phases, from easy to difficult. The use of drone simulators in the subject of drone handling
is a practical way to build understanding for students in phases. Good student understanding gives them the
confidence to operate drones from virtual simulators to real through real drone operators. The study wants
to see the relationship between the use of drone simulators and students' confidence in operating real
drones. A questionnaire served as the main research instrument. 35 students participated as purposive
samples. This investigation can be divided into three sections; initial knowledge data before entering class,
drone simulator data as simulator data, and real flight data collected afterward as final data - using both
descriptive analyses such as mean, frequency analysis as well as inferential paired-sample T-Test to find
relationships among them all. The findings of the study show that there is a significant difference between
the students' confidence before and after participating in the class on the actual handling of drones. This
shows that the handling of dangerous drones in terms of safety needs to start with structured drone simula-
tors to ensure that students can master the knowledge, technical and practical aspects of drones. It is hoped
that this structured and phased teaching and management process can be done and developed for other
courses as well. The findings of the study indicate that using structured drone simulators positively impacts
students' confidence in operating real drones. The results highlight the importance of starting with simula-
tors to ensure that students can master the necessary knowledge, technical skills, and practical aspects of
drone handling. This approach is seen as a safer way to introduce students to handling potentially dangerous
drones while building their competence and self-assurance.
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PaperID: 1570925212

Title: Scattering Source Determination Using Deep Learning for 2-D Scalar Wave
Propagation

Authors:  Takahiro Saitoh and Shinji Sasaoka and Sohichi Hirose

Abstract:

Simulations focusing on wave propagation and inverse problems involving the estimation of a scattering
source have been conducted for a long time. As a method for estimating a scattering source of wave propaga-
tion, there are known techniques such as time-reversal methods that utilize simulation results and inverse
scattering analysis methods based on the Born approximation. However, these methods are mathematically
complex and require much computation time. Therefore, in this study, we aim to develop a scattering source
estimation method using deep learning, which has been receiving increasing attention in recent years. Howe-
ver, the waveforms used for this scattering source estimation are generated using simulations. In this paper,
we first simulate the 2-D scalar waves from the scattering source using the convolution quadrature time-do-
main boundary element method (CQBEM). The received waveforms at observation points are transformed
into image data. These image data are utilized for the deep learning to estimate the actual position of the
scattering source. As numerical examples, some unlearned waveforms by a scattering source are given to the
created deep learning model and the position and size of the scattering source are estimated to verify the
proposed method.

Paper ID: 1570934775
Title: Control of Electrical and Calcium Alternans in a One-Dimensional Cardiac Cable
Authors:  Jin Keong, Boon Leong Lan, Einly Lim, Duy-Manh Le, and Shiuan-Ni Liang

Abstract:

Cardiac alternans is a beat-to-beat alternation in the electrical properties of the heart, such as membrane
potential and intracellular calcium (Ca) cycling in myocytes. Due to the bi-directional coupling between volta-
ge and calcium, it is not easy to decide which mechanism drives the alternans and thus, affect the effective-
ness of controlling alternans. In this study, the control of cardiac alternans in a one-dimensional short cable
was investigated numerically using the T + € feedback control, where T is the basic cycle length and ¢ is a
pre-set control parameter. The effectiveness of controlling alternans between action potential duration (APD)
and peak value of intracellular calcium concentration (peak-[Ca]) being used as the feedback control varia-
bles were compared. Results showed that the effectiveness of APD-based and Ca-based feedback controls
were the same when K was less than the critical value (ec), however, the APD-based control performed better
than the Ca-based feedback control when € > ec. This study may improve the understanding of which method
is a better feedback control and lead to the development of a better alternans control scheme.
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Paper ID: 1570940261

Title: Numerical Investigation on the Influence of Protrusion Height on Heat Transfer
and Fluid Flow Within Rectangular Channel with Nanofluid

Authors: Yamunan Manimaran, Abdulhafid M. A. Elfaghi and Iman Fitri Ismail

Abstract:

This study focuses on investigating the impact of using Aluminium Oxide (AL,O,) nanofluid on heat transfer
within a rectangular channel featuring different protrusion heights. The primary objectives include analysing
fluid flow characteristics and heat transfer performance in the channel and determining the optimal parame-
ters and specifications. Additionally, this study places emphasis on examining the influence of protrusion
height on fluid flow and heat transfer in conjunction with nanofluids. The obtained numerical results are
compared with other relevant findings. The findings reveal a positive correlation between the heat transfer
coefficient and both the protrusion height and Reynolds number. Similarly, the Nusselt number demonstra-
tes an increase with the protrusion height. Furthermore, the friction coefficient displays a slight increase with
both the protrusion height and Reynolds number, although the differences are not statistically significant

Paper ID: 1570926171

Title: Enriching On-Orbit Servicing Mission Planning with Debris Recycling and
In-Space Additive Manufacturing

Authors:  Bai Jie, Chao Tao, Ma Ping, Yang Ming, Wang Songyan

Abstract:

On-orbit servicing (O0S) is a crucial research area with vast application prospects. There is currently a lack of
studies focusing on a novel type of OOS scenario. In this scenario, In-Space Additive Manufacturing (ISAM)
and Debris Recycling (DR) are incorporated into OOS. Traditional OOS obtains the necessary products for
failed satellites through recycling space debris and ISAM, thereby improving sustainability and efficiency in
the servicing process. We construct an optimization model. In this model, the total cost of velocity is chosen
as the optimization objective. And mission sequences, orbital transfer time, service position, and service time
are considered as design variables. Compared to traditional OOS, the novel optimization model is more
prone to trapping optimizers in local optima. Therefore, we employ the Whale Optimization Algorithm (WOA)
due to its ability to escape local optima. Simulation results demonstrate the effectiveness of the optimization
model we have developed in representing the novel problem accurately. Moreover, the solution obtained
through the utilization of the WOA closely approximates the optimal solution.
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Paper ID: 1570933952

Title: Stress Simulation of Polydimethylsiloxane-Coated Fiber Bragg Grating Bend
Sensor

Authors:  Nazirah Mohd Razali, Nur Najahatul Huda Saris, Shazmil Azrai Sopian, Noor
Amalina Ramli, Wan Imaan Izhan Wan Iskandar

Abstract:

Fiber Bragg Grating (FBG) has garnered significant interest in the field of bend sensors. However, one major
drawback of the FBG is its inherent structure fragility due to structural deformation. Hence, this paper seeks
to remedy this problem by presenting a stress simulation of a polydimethylsiloxane (PDMS)-coated FBG by
utilizing Ansys Workbench 2023 R1 software. The FBG's design optimization was performed by varying the
PDMS thickness from 0 mm to 2 mm. To evaluate the stress performance of the FBG, the coated and uncoa-
ted FBGs were compared with those subjected to an additional force of 0.010 N. The simulation results revea-
led that increasing the PDMS thickness slightly reduces structural deformation but significantly improves the
maximum combined stress. The uncoated FBG exhibited the largest deformation of 0.28926 mm and the
highest maximum combined stress of 73.309 MPa, whereas the smallest deformation of 0.27419 mm and the
lowest maximum combined stress of 61.885 MPa were achieved with a PDMS thickness of 2 mm. Therefore,
the minimal changes in deformation, up to 5.21% of the PDMS-coated FBG compared with the uncoated FBG,
make it a suitable candidate to sustain the curvature structure of the FBG. Meanwhile, the maximum combi-
ned stress of the PDMS-coated FBG was 15.58% higher than that of the uncoated FBG, proving that the
presence of PDMS improves the mechanical performance of the FBG by providing enhanced physical robust-
ness, thereby showcasing its potential as a new bend sensor.

Paper ID: 1570942271
Title: A Survey and Analysis on Customer Satisfaction of Bitter Melon Supplement
Authors:  Kai En Mak, Sabariah Saharan, and Aida Mustapha

Abstract:

While the distributor concerned striving to provide quality product and service to achieve customer satisfac-
tion with opportunities given by the rapidly developing supplement market and e-commerce, the sales of
their bestselling health supplement, bitter melon supplement dropped. Research was conducted to discover
the customer satisfaction level, customers’ latent profile, opinion, and perspectives towards their purchase of
the bitter melon supplement. 130 random samples of data collected from a total of 600 customers approa-
ched via a questionnaire. The data were analyzed with exploratory data analysis, association rule mining, and
text analysis. The result indicated that the customers are mostly satisfied but knowing the ineffectiveness of
the supplement will increase the expected dissatisfaction of customer by 1.68 times. It is found that the
customers were mainly chased away by the low effectiveness of the product instead of customer service.
Male at age of 45 to 54 are suggested to be considered in customer segmentation with emphasis on the
natural ingredient when increasing the product visibility. The findings suggested that the enhancement in
product quality and lower price is necessary for repositioning in terms of product and price.
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Paper ID: 1570940171

Title: Research on Intelligent Manufacturing Training System Based on Industrial
Metaverse

Authors: Zhou Yuqji, Li Tan, Li Bohu, Wu Gang, Meng Xianghui, Guo Jin, Wan Nengwen,
Zhu Jingyu, Li Shimei, Song Weining, Su Chunhui, Chen Nanjiang, Xing Yalan,
Wang Qi, Lin Yanwen and Li Rungiang

Abstract:

Skilled human resource becomes an essential resource for implementing intelligent manufacturing in the
new era, prompting high demands on Intelligent Manufacturing Training (IMT). Empowering the effective
IMT, the new mode of IMT based on Industrial Metaverse is proposed as well as detailed comparison with
traditional training modes. The layered technical architecture is discussed as a guidance for training system
construction, as well as specific solutions for the six key technologies based on primary research, including
rapid modeling, natural interaction, real-time communication, industrial avatar/agent, industrial tools access,
industrial AIGC, etc. Verifying the effectiveness of Industrial Metaverse based IMT, a prototype system "TrAiN"
for industrial internet skill training is built, constructing a private Industrial Metaverse based on specific
industrial equipment and fields in certain factory, facilitating the virtual training. Future research hotspots on
Industrial Metaverse based IMT are prospected at the end based on the primary research and application.
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Paper ID: 1570934618

Title: Ensemble Differential Evolution with Simulation-Based Hybridization and
Self-Adaptation for Inventory Management Under Uncertainty

Authors:  Sarit Maitra, Vivek Mishra, Sukanya Kundu, Maitreyee Das

Abstract:

This study proposes an Ensemble Differential Evolution with Simulation-Based Hybridization and Self-Adap-
tation (EDESH-SA) approach for inventory management (IM) under uncertainty. In this study, DE with multiple
runs is combined with a simulation-based hybridization method that includes a self-adaptive mechanism that
dynamically alters mutation and crossover rates based on the success or failure of each iteration. Due to its
adaptability, the algorithm is able to handle the complexity and uncertainty present in IM. Utilizing Monte
Carlo Simulation (MCS), the continuous review (CR) inventory strategy is examined while accounting for
stochasticity and various demand scenarios. This simulation-based approach enables a realistic assessment
of the proposed algorithm's applicability in resolving the challenges faced by IM in practical settings. The
empirical findings demonstrate the potential of the proposed method to improve the financial performance
of IM and optimize large search spaces. The study makes use of performance testing with the Ackley function
and Sensitivity Analysis with Perturbations to investigate how changes in variables affect the objective value.
This analysis provides valuable insights into the behavior and robustness of the algorithm.

Paper ID: 1570940315

Title: Convergence Study of Three Dimensional Upper Skull Model: A Finite Element
Method

Authors:  Nor Agilah Mohamad Azmi, Nik Nur Ain Azrin Abdullah, Zatul Fagihah Mohd
Salaha, Muhammad Hanif Ramlee

Abstract:

Le-fort | osteotomy has been widely used by maxillofacial surgeons as a procedure due to its versatility and
simplicity to treat patient with dentofacial deformity. Technology such as virtual planning software has great-
ly aided surgeon to prepare for the surgery by allowing them to work with clinical engineer to plan for the
surgery and create custom implants design on the patient’s scanned anatomy in form of three-dimensional
(3D) model. Most of convergence study for skull was done by analyzing the total number of mesh elements.
Hence, this study was conducted to determine the optimum mesh size by performing mesh convergence
study using h-refinement method on the upper skull 3D model. The 2D Computed-Tomography (CT) images
in DICOM format were used to create the 3D model by using Mimics software. The mesh refinement process
of the segmented upper skull 3D model was performed in the 3-Matic software, and the mesh size used from
5mm to 2.5mm with 0.5mm interval. Marc Mentat software was used to perform finite element analysis (FEA)
where a fixed load was set on superior part of the skull meanwhile point load with 125N stress was applied
on incisors. Results from the mesh convergence analysis showed that percentage difference of upper skull of
4.0mm - 3.5mm mesh size is below 5% and from the convergence plot the line graph start to converge at
3.5mm to 4mm. Therefore, it can be concluded that 4mm mesh size is the optimum mesh size for upper skull
3D model.
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Paper ID: 1570935896

Title: Performance Evaluation of Evolutionary Undersampling and Machine Learning
Techniques for Network Security in Cloud Environment

Authors:  Kesava Rao Alla and Gunasekar Thangarasu

Abstract:

Despite the growing adoption of cloud computing, security challenges continue to persist in its implementa-
tion. In this study, we delve into the specific security challenges associated with cloud computing and explore
the use of machine learning algorithms like K-Nearest Neighbors (KNN), Support Vector Machine (SVM),
Decision Tree (DT), and Logistic Regression for anomaly detection. Our study leverages the MawilLab dataset
to develop supervised machine learning models and evaluates their performance using key metrics such as
accuracy, precision, recall, and F1-score. The results of our analysis showcase promising outcomes, with
accuracy, precision, recall, and F1-score achieving impressive values of 96.3%, 93.8%, 95.2%, and 95.9%
respectively. Nevertheless, the acquisition of real-time and unbiased datasets presents significant challen-
ges. These findings underscore the importance of further research to enhance the applicability of machine
learning techniques in effectively addressing the diverse operational conditions inherent in cloud environ-
ments.

Paper ID: 1570935911

Title: Enhancing Efficiency in Aviation and Transportation Through Intelligent Radial
Basis Function

Authors:  Gunasekar Thangarasu and Kesava Rao Alla

Abstract:

Traditional methods of operation and resource management are unable to keep up with the growth of air
traffic and passenger numbers. Delays, congestion, and suboptimal resource allocation have become urgent
problems requiring efficient solutions. RBF networks offer the potential to optimize various aspects of
aviation and transportation systems by leveraging historical data, real-time information, and predictive
modeling. The optimization of flight routes is a complex endeavor that requires consideration of numerous
factors, including weather conditions, air traffic congestion, fuel consumption, and flight schedules. By
utilizing RBF networks, we intend to analyze these factors and provide recommendations for optimal flight
routes that minimize travel time, fuel consumption, and emissions while ensuring passenger safety and
convenience. We propose integrating intelligent RBF networks into existing aviation and transportation
infrastructure to address this issue. By analyzing real-time data and historical patterns, RBF networks can
identify optimal flight routes, suggest alternate routes when necessary, and aid in adjusting routes based on
dynamic conditions. This integration seeks to streamline operations, reduce flight times, improve fuel
efficiency, and contribute to the overall effectiveness of the system. The originality of this study resides in its
application of RBF networks to the optimization of flight routes in aviation and transportation systems. While
RBF networks have been utilized in a variety of domains, their incorporation into the complexities of flight
route optimization remains understudied. By leveraging the power of RBF networks, we intend to provide
intelligent solutions that improve efficiency, reduce costs, and contribute to the development of sustainable
transportation systems. The novelty of this study lies in its application of RBF networks to optimize flight
routes within aviation and transportation systems. While RBF networks have seen varied applications, their
adaptation to the intricate domain of flight route optimization remains an underexplored area. By harnes-
sing the capabilities of RBF networks, our objective is to offer intelligent solutions that enhance efficiency, cut
costs, and foster the growth of sustainable transportation systems. The abstract would be enriched by inclu-
ding specific quantifiable benefits, such as potential percentage reductions in travel time, fuel consumption,
emissions, and expenses, that RBF networks can potentially bring to the aviation and transportation indus-

tries.
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PaperID: 1570928115

Title: Conceive-Design-Implement-Operate (CDIO) Approach in Producing Wiring
Projects for Domestic Electrical Wiring Course

Authors: Hanifah Jambari, Nurul Farahin Ismail, Ishak Taman, Mohamad Rasidi Pairin and
Muhammad Fathullah Hamzah

Abstract:

This descriptive study aims to evaluate the Conceive-Design-Implement-Operate (CDIO) approach in produ-
cing wiring projects for the Domestic Electrical Wiring course among students from the Technical with Educa-
tion courses at Universiti Teknologi Malaysia. This study is based on four main objectives, which are to
evaluate the elements of “conceive, design, implement and operate” among students completing wiring
projects in the Domestic Electrical Wiring course. The methodology used in this study is a quantitative. A set
of questionnaires was used as a research instrument for data collection by distributing a Google form to
respondents based on the research questions that have been constructed. The questionnaire used in this
study was divided into five parts, namely Part A about demographics, Part B about the "conceive" elementin
electrical wiring, Part C about the "design" element in electrical wiring, Part D about the "implement" element
in electrical wiring and Part E about the "operate" element in electrical wiring. The selection of respondents
israndom. The respondents of this study consisted of 110 students in the fourth and third year of electric and
electronics, and life skills education programme. The results of the study were analysed using the Statistical
Package for Social Science (SPSS) software version 26.0. Overall, the results of the study showed that students
can design their work process according to the actual CDIO standards. In conclusion, this study is very impor-
tant for students to complete their project properly on time, especially for students at the Institute of Techni-
cal and Vocational Education, Engineering and other related fields, as well as for teaching staff at the institu-
tes related to the production of a project that is implemented.

Paper ID: 1570928122

Title: Students' Digital Readiness in Vocational College for Industrial Revolution 4.0

Authors:  Nurul Azlynie Rosly, Hanifah Jambari, Muhammad Fathullah Hamzah, Umi
Salmah Mihad, Sharifah Osman and Mohamad Rasidi Pairin

Abstract:

Students often encounter challenges in developing their digital technology skills, primarily due to a lack of
proficiency in using computer applications, internet-based apps, and similar tools. The failure of graduates in
mastering the digital technology has a negative effect on their ability to get a job related to Industrial Revolu-
tion 4.0 (IR4.0). Thus, the objective of this study is to identify students’ digital readiness for IR4.0 in the aspects
of attitude, knowledge and technical skills at one of Vocational College in the Southern Zone in Malaysia. A
total of 306 respondents were selected using the stratified random sampling. This study is quantitative
method and the research instrument consists of a set of questionnaires containing 28 question items divided
into Sections A, B, C and D. All the data collected through the questionnaires were analysed descriptively,
using the Statistical Package for Social Science Version 20.0 (SPSS), to obtain frequency values, percentages,
means and standard deviations. The results of the study reveal that the level of the students' digital readiness
for IR4.0 from the aspects of attitude, knowledge and technical skills is at a satisfactory level. The mean avera-
ge value obtained for all  the research questions is 3.34, and it is at a moderate score level. Therefore,
vocational colleges need to pay more attention to students' digital readiness for IR4.0 from the aspect of
attitude, knowledge and technical skills, so that the graduates can meet the needs of the industry now, and
propel the nation towards IR4.0

63



= 22"9ASIA SIMULATION

/—> CONFERENCE

- 26 Octob L L kawi Island, Malaysi
AS/\HM 25- 20 Cormf:.,.zfzi angkawi Island, Malaysia

Paper ID: 1570933530

Title: Ballet Gesture Recognition and Evaluation System (Posé Ballet): System Think-
ing, Design Thinking, and Dynamic Improvement in Three Versions from Labo-
ratory to Art Gallery

Authors:  Apirath Limmanee and Peeraphon Sayyot

Abstract:

This paper elaborates the design and implementation of “Posé Ballet,” the ballet gesture recognition and
evaluation system using MS Kinect camera. “Posé Ballet” has gone through continual development which can
be divided into three phases according to requirements from three different user groups. These three groups
are ballet students, ballet teachers and dancers, as well as beginners and laypersons. After the technical side
of the system is explained, we describe our “design thinking” concepts. With these concepts, our new and
improved third-version software as well as GUI are developed to serve the visitors at Bangkok Art and Culture
Centre (BACC). At the end, some results and feedback are collected. These give us insight on how to improve
our system further toward the goal of being standardized or commercialized.

Paper ID: 1570924026

Title: Convolutional Transformer Network: Future Pedestrian Location in First-Person
Videos Using Depth Map and 3D Pose

Authors:  Kai Chen, Yujie Huang and Xiao Song

Abstract:

Future pedestrian trajectory prediction in first-person videos (egocentric videos) offers great prospects for
autonomous vehicles and social robots. Given a first-person video stream, we aim to predict that person’s
location and depth (distance between the observed person and the camera) in future frames. To locate the
future trajectory of the person, we mainly consider the following three key factors: a) The image in the video
sequence is the mapping of the actual 3D space scene on the 2D plane. We restore the spatial distribution of
pedestrians in two-dimensional images to three-dimensional space. The distance of the pedestrian from the
camera, which can be represented by the depth of the image, is the third dimension of information that is
lost. b) First-person videos can utilize people’s 3D poses to represent intention interactions among people. c)
The rules governing a pedestrian's historical trajectory are very important for the prediction of pedestrian's
future trajectory. We incorporate these three factors into a multi-channel tensor to represent a deployment
of the scene in three-dimensional space. We put this tensor into an end-to-end fully convolutional framework
based on transformer architecture. Experimental results reveal our method to be effective on public bench-
mark MOT16.
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Paper ID: 1570934687

Title: Use of Drone Flight Simulator for Bridging Theories of UAV Systems into Prac-
tice: A Pilot Study

Authors:  Mahyuddin Arsat, Ahmad Nabil Md Nasir, Lukman Hakim Ismail, Muhammad
Khair Noordin, Adibah Abdul Latif, Zainal Abidin Arsat and Khairul Mirza Rosli

Abstract:

Unmanned aerial vehicles (UAVs) are used in a variety of industries for a wide range of purposes. The UAV
industry in Malaysia is experiencing an increase in demand for qualified workers, which has prompted Tech-
nical and Vocational Education and Training (TVET) institutions to introduce certification programs. These
programs often rely on actual UAVs for training, which can be costly, restrict possibilities for hands-on practi-
ce, and present safety issues. Therefore, drone simulators have emerged as a learning tool to address the
issue, recreating real-world operational environments for virtual pilot training and interaction. In order to
comprehend participants' understanding with learning through drone simulators, a qualitative research
approach was adopted in this study. The researchers used an Unmanned Aerial Vehicle Technology Labora-
tory course as a pilot study to evaluate how students developed their understanding of flying principles while
using UAV simulators. Semi-structured interviews were selected. A purposive sampling strategy was used to
identify individuals who had completed the drone simulator sessions. Individual interviews were carried out
to delve deeper into the experiences of the individuals. The findings of the study reveal three main catego-
ries: self-awareness, contextual understanding, and evaluating the effectiveness of practice. Self-awareness
refers to students' ability to reflect on their learning process and recognize how their theoretical understan-
ding informs their practical application. Contextual understanding relates to students' capacity to apply
theoretical concepts within specific contexts. Evaluating the effectiveness of practice involves students
critically assessing their own practice and identifying areas for improvement.

PaperID: 1570936979

Title: Analysis of Fuel Concentration Effect Toward Carbon Nanotubes Growth in
Methane Diffusion Flame Using CFD Simulations

Authors; Muhammad Amirrul Amin bin Moen, Vincent Tan Yi De, Mohd Fairus Mohd
Yasin and Norikhwan Hamzah

Abstract:

The utilization of flame synthesis as a viable method for the large-scale production of carbon nanotubes
(CNTs) holds great promise. Nevertheless, works related to the optimization of the synthesis process is still
limited in this study, a computational fluid dynamics (CFD) model at the flame-scale has been developed to
predict the growth of CNTs within a synthesis chamber placed on top of a diffusion burner using a growth
rate model (GRM). The primary objective is to analyse the effects of fuel concentration on the length of CNTs
synthesized in the synthesis chamber using methane as a fuel. Generally, the length of the diffusion flame
above the burner is reduced as the concentration of methane decreases which leads to a reduction in tempe-
rature within the synthesis chamber. Interestingly, about a 60% increase in maximum CNT length is predicted
for flame with a reduction of methane concentration from 100 to 97 vol% which can be attributed to the
favourable thermochemical conditions within the synthesis chamber. However, further decreases in fuel
concentration will result in a reduction in CNT length. The growth of CNTs is not feasible with fuel concentra-
tions below 92 vol% due to the low temperature and minimal carbon concentration. Furthermore, the
optimal temperature range for CNT growth is found to be between 875K and 905K which facilitates the
formation of nanoparticle catalysts and the growth of CNTs with lengths ranging from approximately 2.6 to
4.7 pm.
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