ICSCA 2024

2024 13th International Conference on
Software and Computer Applications

Bali Island, Indonesia February 1-3, 2024

AN
Published by ( I@PS
Vu ed by ACV




/\
€ ICPS

Vublished by ACM

The Association for Computing Machinery
1601 Broadway, 10'" Floor
New York, New York 10019, USA

ACM COPYRIGHT NOTICE. Copyright © 2024 by the Association for Computing Machinery,
Inc. Permission to make digital or hard copies of part or all of this work for
personal or classroom use is granted without fee provided that copies are not made or
distributed for profit or commercial advantage and that copies bear this notice and the
full citation on the first page. Copyrights for components of this work owned by others
than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, to
republish, to post on servers, or to redistribute to lists, requires prior specific permission
and/or a fee. Request permissions from Publications Dept., ACM, Inc., fax +1 (212) 869-0481,
or permissions@acm.org.

For other copying of articles that carry a code at the bottom of the first or last page,
copying is permitted provided that the per-copy fee indicated in the code is paid
through the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923,
+1-978-750-8400, +1-978-750-4470 (fax).

ACM ISBN: 979-8-4007-0832-9

ii



Table of Contents

2024 13th International Conference on
Software and Computer Applications (ICSCA 2024)

A Message from Chairs viii
ICSCA 2024 Committees ix

Machine Learning Based Computational Models and Intelligent Algorithms

Determining Dominant EEG Channels for Classification of Learning Disabled (LD) and Non-LD Children

using Machine Learning APPIrOACh.... s s bbb bbb b0 1
Ashish Kumar Dewangan, N.P. Guhan Seshadri, Bikesh Kumar Singh, Geethanjali Balasubramaniam,
Mahesh Veezhinathan

Comparison of Computational Complexity of Neural Network Models for Detection of Steganographic
N =0 ) 10150 TP PSP 7
Mikotaj Ptachta, Artur Janicki

Machine Learning and Internet of Things Based Real Time NPK Fertilizer Prediction for Cassava Crop

TI1 RWWATIA A 1.t teeueeeeeetseesseesseesseesssesssseesssees s s e s eS8 s8££ 88 £ RS E RS RS EE 8L E R £ R LR LR LR AR R R RS E R LR R 12
Alphonse Munezero, Alfred Uwitonze, Jayavel Kayalvizhi, Claudien Maniriho, Janvier Niyitegeka,
Philbert Ndorimana

Deployment of Machine Learning Model for Ammonia Prediction in River Water ........eereseessesess 18
Soumya S, Nilufer Tamatgar, Ravilla Dilli, Kanthi Hegde

Multi-Objective Combined Economic Emission Dispatch using Modified Firefly Algorithm: A Case
R 0T |0 1 e b U 24
Akriti Agrawal, Priyanka Paliwal, Anoop Arya, Tripta Thakur, Naureen Siddiqui

Unveiling Market Trends in Pre-Owned Luxury Goods: An Approach Using Network Motifs for ROI Analysis....... 31
Tengfei Shao, Yuya leiri, Reiko Hishiyama

Software Analysis and Application Program Design

Exploring User Perspectives: Empowering Self-Management Strategies through Semi-Structured
Interviews in the Context of Mobile App-Based APPIOACHES ... eereesreesneeiseeessessessesssesssess st sessssssssssssesssesssesssesssessees 38
Alhuseen Omar Alsayed, Nor Azman Ismail, Layla Hasan

Switching Mechanism for Update Timing of Time-Varying Values in an FRP Language for Small-Scale
EIMDEAAEA SYSTEINS .ouvevritrcerceeeseessesssesssesssesssesssessssssssesssesssesssesssesssesssessssssssesssesssesssesssesssesssessssesssesssesssesssesssesssessssssssesssesssesssesssesssssssssssssanes 45
Akihiko Yokoyama, Sosuke Moriguchi, Takuo Watanabe

iii



Evaluating Microservices Maintainability: A Classification System Using Code Metrics and ISO/IEC 250xy
B3] 7 0L = (PP 55
Oguzcan Ozdemir, Feza Buzluca

Using an SBP2CD Tool to Derive a UML Class Diagram from a Set of BPMN Models ......cooonmrinenenneneeneenessseensessneens 62
Maryam Habba, Samia Benabdellah Chaouni

Development Reflection Application for Backward Roll Motion based on Pose Recognition ..........eenneeneeneeenens 70
Sho Ooi, Mahiro Horike, Takeshi Goto

Improve the Quality of Recommender Systems based on Collaborative Filtering with Missing Data
IIMIPUEATION couvrtureeeseeseesseesseeeseesseessesssesssesssesssess st s b s s s s s see s s8R SRR 1R R R R AR R bbb 75
Erna Hikmawati, Heru Nugroho, Kridanto Surendro

Test Case Prioritization for EMDEAAEA SOFtWATE ...t s s s ssess s ssess s b s s s s s sssssssssssssssssassssases 81
Elif Giista Ozer, Feza Buzluca

Malware Attack Indicators of Compromise Generation and Sharing Mechanism for Cyber Threat
INEEILIZEIICE caveureeeeeeeteeteet ettt sesseesse st es bbb s s RE8 R £ £ ARS8 R E R AR bbb 90
Hyung-Woo Lee

Enhancing Software Fault Detection with Deep Reinforcement Learning: A Q-Learning Approach ... 97
Mohammed Akour, Mamdouh Alenezi, Osama Al Qasem

Validating CESU-8 Encoded Text Utilising SIMD INStIUCHIONS ....cuieeemiesrresseesssessssssssssssssssssessssssssssssssssssssssssesssssssssssssssssssssssnss 102
Marco Schroder, Stefan Machmeier, Suyeon Maeng, Vincent Heuveline

Data Driven Information Security and Management

Time-dependent Differential Privacy for Enhanced Data Protection in Synthetic Transaction Generation............ 112
Kirill Zakharov, Elizaveta Stavinova

Electrical Big Data’s Stream Summaries: Analysis and Prediction of Demand Peaks.......ccouunmernmeenmeesneeneeneceneeeneeenne 118
Jean Gane Sarr, Ndiouma Bame, Aliou Boly

SparseGraphSage: A Graph Neural Network Approach for Corporate Credit Rating.......coceeernmeeseesssmesssmeesseessneeens 124
Si Shi, Wuman Luo, Rita Tse, Giovanni Pau

Gaze Point Estimation for Four-Person-Table-Meeting Using Omnidirectional Camera .........ccoeeenesnsesnseens 130
Nurul Hidayah Rahim, Ryusuke Nakayama, Takeshi Kamio, Toshiharu Kosaku, Shigang Li

Integration of Metaverse Recordings in Multimedia Information Retrieval........nennnnenessesessesseessseseeenns 137
Patrick Steinert, Stefan Wagenpfeil, Ingo Frommholz, Matthias L. Hemmje

Evaluation of Tourism Website User Experience Based on Psychophysiological Measures..........ceeeerneeerens 146
Mana Nakai, Shinji Miyake, Daiji Kobayashi



Digital Image Analysis and Processing

Optimizing Detection and Recognition of Uneaten Fish Food Pellet Using Computer Vision Technique.................. 152
Jesus M. Lindo, Jr., Arnel C. Fajardo, Cherry R. Gumiran, Joel M. Gumiran

Enhancing Plant Pathology with CNNs: A Hierarchical Approach for Accurate Disease Identification.........ccue.... 159
Manu Vardhan, Shubham Sharma

Research on High-Fidelity License Plates Generated Using Generative Adversarial Network (GAN)
Technology for Vehicle RECOZNTTION SYSTEIMS.......uuierieresreesrectseeeessesssesssssssess sttt ssssssssssessse st st st ssssssssssesssesssesssesssesssesssnss 165
Yu-Huei Cheng, Po-Yun Chen

Volumetric Analysis of Choroid Plexus for the Early Detection of Alzheimer’s DiSease ... 172
Dayakshini Sathish, Sathish Kabekody

Adversarial Example Detection Using Robustness against Multi-Step Gaussian NOISE ......cceeeereerssessseessseessssesssness 178
Yuto Kanda, Kenji Hatano

Preprocessing Techniques for Rectal Cancer Diagnosis using MR IMaZES .......cuemenenensernnesnmsinnessssssesssssssssessssssssenns 185
Sonal Patreena D’almeida, Surekha Kamath, Rajagopal K.V, Manjunath K.N

Assessing the Efficacy of StyleGAN 3 in Generating Realistic Medical Images with Limited Data Availability.......192
Mohd Zulfaezal Che Azemin, Mohd Izzuddin Mohd Tamrin, Mohd Radzi Hilmi, Khairidzan Mohd Kamal

Testing the Security of Deep Learning Systems Based on Chest X-1ay IMages ......ceeeeeessmesssmssssmsessmsssmessssessssssssnas 198
Yang Li, Shaoying Liu, Lisen Guo

Text Detection and Sentiment Analysis

Utilizing Band-Channel Fusion Mechanism as a Regulator for Feedback Attention in EEG based
Sentiment ClasSIfICAtION .. bbb RS E RS R R R R S R S R R R S e 204
Haoran Luo, Tengfei Shao, Shenglei Li, Reiko Hishiyama

Text Generation with Personalization Features for Information Presentation in Decision SUpport........eene. 209
Takumi Yoshida, Soichiro Yokoyama, Tomohisa Yamashita, Hidenori Kawamura

Machine Learning Model for Baybayin (Alibata) to Tagalog Group of Words Level Transliteration............... 216
Vince Louies A. Alcantara, Hannah Michaela P. Dionida, Meo Vincent C. Caya

Adaptive Feature Selection Using Label Uncertainty Reduction for Multi-Label Classification........creenneens 224
Gurudatta Verma, Tirath Prasad Sahu

A Topic Enhance Match Net for Financial Complaint Cases Retrieval. ... eneeeesnessssesessssssssssssssssssssssssssness 231
Chaoyang Li, Jian Jin, Xiangling Fu, Li Ning

Robust Contrastive Learning: PSSI - Image Entropy Positive Samples with Semantic Invariance.........cuoneneenn. 237
Yunfei He, Xiuxia Tian



Leveraging Machine Translation to Enhance Sentiment Analysis on Multilingual TeXt ........ccommrnenmenmeneesneesssessneenns 242
Chuk Fong Ho, Kae Lun Chean, Tong Ming Lim

CapStyleBERT: Incorporating Capitalization and Style Information into BERT for Enhanced Resumes
PATSTIIE e eteueeeeeeeureeeeu ettt es s es bR R e ReER £ R R AR AR LR RS £ R AR AR AR AR AR AR AR AR R AR R AR 249
Maiia Y. Bocharova, Eugene V. Malakhov

FRFTLR: Layout Analysis for Medical Laboratory Sheet based on Regional Features and Table Lines........cccoue.... 255
Chenwei Yan, Yuxuan Xiong, Xiangling Fu

Key Technologies and Applications in the IoTs and Wireless Sensor Networks

[oT Applications in Kigali Car Parking Spaces Management for Traffic Congestion Mitigation ..........cceereeneeereeereeenne 261
G. Bisetsa Jururyishya, B. Zephanie, U. Marie Ritha, N. Mathias, N. Frederic

Design of a Blockchain-based 10T Data Storage and Sharing SYSteM.......rrnrmreessessesssesssssesssssssssessssesesens 268
Tuyen Phong Truong, Khai Quang Tran, Dang Hai Diep, Van-Muot Nguyen

Real Time Alert Al and IoT based Accident Prevention and DeteCtion ... sessssssssssssssssssssssssssssees 275
Fabien B. Baseme, Damien Hanyurwimfura, Celestin Twizere

Collaborative Botnet Detection in Heterogeneous Devices of Internet of Things using Federated Deep
T U200 PP 287
Aulia Arif Wardana, Parman Sukarno, Muhammad Salman

Improving Voronoi Scoping with Ant Colony Optimization Algorithm for Efficient Energy Consumption
in Multi-hop Wireless Sensor Network of Tin MINING .....werereereesmesesseessesssssesssssessssesssssssssssssssssssssssssssssesssssessssss 292
Philbert Ndorimana, Mukanyiligira Didacienne, Emmanuel Tuyishimire, Munezero Alphonse

Towards a Formal Modeling Approach for Cyber-Physical Systems ReEqUIremMents........ccemeneeneeneeneenmeesmeessesssnssnnns 298
Riad Helal, Akram Seghiri, Faiza Belala, Nabil Hameurlain

Simulation Models and Environmental Monitoring in Complex Intelligent Systems

Reinforcement Learning in Autonomous Multi-Vehicle Systems: A Structured ReVIEW .......cooenenmsennsensesnsesssessneenns 310
Florian Merkle, Gregor Blossey, Stefan Hdussler, Manuel Schneckenreither

Aquaculture Water Quality Classification with Sparse Attention Transformers: Leveraging Water and
ENVIFONIMENTAL PATAIMETETS o euueeueeseesreesessssssssssssesssesssesssesssessssssssssssssssssssssssssssesssssssssssssssesssssssasssnsssnssssssssssssssssssssssssnsssnsssnsssnssasssassssssssns 318
Peda Gopi Arepalli, Jairam Naik K., Jitendra Kumar Rout

Two-Way Linked List Based Modified Load Flow Method for Radial Distribution SyStem ... 326
Anoop Arya, Shweta Mehroliya, Yogendra Kumar, Manoj Arya, Priyanka Paliwal

Context-Oriented Programming in Traffic Flow Simulation: Advancing Smart Mobility System Development....333
Kenji Hisazumi, Hiromasa Inoki

vi



Price Optimization in Smart Grids through Blockchain in Cloud Computing based on Collocation
o 44 T 1 0 1T ) PPN 339
Chandrashekar Jatoth, Sourabh Patil

A Computer Simulation based Design and Control Solution for a Smart Current Controlled Flyback
Converter for LED Lighting APPliCAtiONS. ... ssssssss s st ssssssssssssssssssssssssssssssses 345
Kishore Kannan, Anjan N. Padmasali, Savitha G. Kini

Architecture Design and Performance Analysis in Communication and
Signal Systems

Papers Review of Clock Synchronization in Quantum COmMMUNICATIONS.....eemesmesssnssssessssssssssssssssssssssssssssssssssans 350
Nur Shahirah Azahari, Nur Ziadah Harun, Sofia Najwa Ramli, Chuah Chai Wen, Zuriati Ahmad Zukarnain

CubeSat Attitude Stabilization Via Dual-Loop Control Structure Under Unknown Environmental
DISTUTDANCES ...vuvcereeeuseieisreississsss e essesse s s ss s s s s Rt 357
Akram Adnane, Elhassen Benfriha, Rima Roubache, Boualem Nasri

Development of a Clock Distribution Module Using Low Cost Components for Ground Stations

Operating LEO Algerian SatellItes ... s ssssssssssssss st st st sssssaness 363
Nasri Boualem, Bensikaddour Elhabib, Bekkar Djelloul Saiah Saiah, Baba Hamed Djamel Eddine,
Ghoul Abdelhamid, Maamar Djamel Eddine

Optimizing Edge Device Routing in Edge Computing: Harnessing the Synergy of Distributed Processing
ANA COTTEIATION ANAIYSIS.coriirierrerresreesieesieessessssssssssssssssssssss st ssse s st s s s s s R eeb e e n 368
Hoa. Doan Nguyen Thanh, Phu. Nguyen Ngoc Thien, Bang. Bui Cong, Nghia. Phan Duc

Exploring The Trade-off between Efficient Service Placement Time and Optimised Fog Colonies
Utilising Advanced Genetic Algorithm with Diverse Network TOPOlOgIes......oumirinisnssnsissssssssssssssssssssenns 373
Nilesh Kumar Verma, Jairam Naik Khetavath

Uneven Clustering: An Approach to Maximize the Lifetime of SenSor NOAES.......cueemeneneinmeininesesesseesssessssens 379
Bore Gowda S B

vii



A Message from Chairs

On behalf of the organizing committee, it is my pleasure to welcome you to the 13th International Conference on
Software and Computer Applications (ICSCA 2024), held from February 1st to 3rd, 2024, on the enchanting Bali
Island, Indonesia.

The conference was co-organized by Institut Teknologi Bandung, Indonesia; Universiti Malaysia Pahang
Al-Sultan Abdullah, Malaysia; and FH JOANNEUM University of Applied Sciences, Austria. With its
collaborative efforts, ICSCA 2024 aims to bring together expertise and perspectives from diverse industrial and
academic backgrounds, fostering collaborative and interdisciplinary approaches to address contemporary issues in
software development and computer applications.

This year, the conference received a total of 106 submissions, reflecting the growing interest and engagement in
the conference topics. After undergoing a rigorous peer-review process, we are proud to announce that 57
high-quality papers have been accepted for presentation and publication at ICSCA 2024.

The papers presented at ICSCA 2024 cover an increasing range of topics on machine-learning-based intelligent
algorithms, computational models, software analysis, and design, information security, and data-driven
approaches. Notably, technologies and applications in IoT systems and wireless sensor networks emerge as critical
areas of exploration, among other important topics. All accepted works were presented by the authors and actively
discussed during parallel sessions.

We extend our heartfelt gratitude to all the authors who have contributed their research to ICSCA 2024, as well as
to the conference chairs, program co-chairs, local organizing chairs, publicity co-chairs, the publicity committee,
the technical committee members, and all conference participants for their dedication and support in making this
event possible.

We hope that ICSCA 2024 proved to be a fruitful and inspiring experience for all attendees, fostering meaningful
collaborations and paving the way for innovative advancements in software engineering and computer
applications.

Conference Chairs

Kamal Zuhairi Zamli, Universiti Malaysia Pahang, Malaysia
Vitaliy Mezhuyev, FH JOANNEUM University of Applied Sciences, Austria
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