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PREFACE 
 

 

Dear esteemed guests, distinguished speakers, researchers, and 
participants, 

It is my distinct pleasure to welcome you all to the 2024 
International Conference on Informatics and Computing (ICIC 2024), 
held in the vibrant city of Medan, North Sumatera. As the Chair of this 
year’s conference, I am honored to see such an exceptional turnout 
from around the globe, where we gather to share knowledge, exchange 
ideas, and explore the cutting-edge developments in informatics, 
computing, and related fields. 

This year’s conference has been particularly competitive, with 458 paper submissions 
from various academic institutions and research centers worldwide. After a rigorous peer-
review process, we are proud to have accepted 246 papers, resulting in an acceptance rate of 
approximately 53.4%. This reflects the high standard of quality and innovation in the research 
presented at ICIC 2024. We are thrilled to showcase these outstanding contributions, which 
will undoubtedly advance the discourse in our field. All accepted papers are submitted to IEEE 
Xplore. IEEE Conference Number: #64337 ISBN: 979-8-3315-1760-1 

The theme of ICIC 2024 resonates deeply with our collective goal of advancing 
informatics and computing technologies, especially in areas such as artificial intelligence, data 
science, cybersecurity, and cloud computing. These fields are pivotal in driving not only 
academic progress but also societal growth, economic development, and global 
competitiveness. 

I would like to extend my heartfelt gratitude to the organizing committee, our 
reviewers, authors, and all contributors for their dedication and hard work in making this 
conference possible. I am confident that the discussions, presentations, and collaborations 
forged during ICIC 2024 will lead to groundbreaking advancements that will shape the future 
of informatics and computing. 

Once again, welcome to ICIC 2024 in Medan, North Sumatera. I hope you all have a 
rewarding and insightful experience, and I look forward to the exciting innovations and ideas 
that will emerge over the course of the conference. 

 

Sincerely, 

Dr. Yusuf Durachman, M.I.T. 

Chair, ICIC 2024 
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Tafarel Souza, Barbara Silva and Erick Bezerra

11



ICIC 2024 Table of Contents

Immersive Learning in Javanese Script: Evaluating User Experience through Virtual
Reality and the System Usability Scale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857

Taufiqurrakhman Nur Hidayat, Muhammad Taufiq Alfathurrahman, Yudho Yudhanto,
Fendi Aji Purnomo, Eko Harry Pratisto and Ovide Decroly Wisnu Ardhi

Implementation Of SSD MobileNet V2 FPNLite For Website-Based Indonesian Sign
Language Recognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862

Juyus Muhammad Adinulhaq, Muhammad Sam’An, Muhammad Munsarif, Safuan
Safuan, Dhendra Maruto and Rima Dias Ramadhani

A Whale Optimization Algorithm based Solver for No-wait Flexible Flow Shop
Scheduling Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866

Stanley Jonathan, Cecilia Esti Nugraheni and Luciana Abednego

IoT-Based Automated Environmental Control System for Oyster Mushroom Cultivation
Using ESP8266 and Telegram Bot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872

Evi Triandini, Padma Nyoman Crisnapati, Kevin Afrianto, Bayu Agus Irawan and
Azman Maricar

Addressing the Segmentation of Overlapping Plankton using Compact Seg-Unet . . . . . . . . . . 878

Susi Eva Maria Purba, Aygrace Hutagaol, Gabriella Panjaitan and Rosni Lumbantoruan

Threats, Risks, and Mitigations in Cloud Computing Environment . . . . . . . . . . . . . . . . . . . . . . . 887

Nur Chalik Azhar, Muhammad Zarlis, Yulyani Arifin and Benfano Soewito

Indonesian Food Image Classification with Grad-CAM Visualization using High
Performance Computing DGX A100. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893

Lingga Rohadyan, Eri Prasetyo Wibowo, Setia Wirawan and Ana Kurniawati

Design Of Car Parking Availability and Capacity System Using ESP32-Cam and
NodeMCU ESP8266 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899

Arya Dwitama, Eri Prasetyo Wibowo, Nur Sultan Salahuddin and Missa Lamsani

Quantum Computing in Project Management: Transforming Risk Assessment and
Decision-Making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906

Richardus Eko Indrajit

Evaluating the Performance of Architectural Patterns in Web Application Development . . 912

Ahmad Yusuf, Rahimi Fitri, Agus Setiyo Budi Nugroho and Abdul Rozaq

Salary Prediction with Ensemble Regressor Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 918

Howan Anderson, Andreas L. Wiranata, Henry Lucky and Meiliana

Web-Based Intelligent Technology for Diagnosing Rice Plant Diseases to Enhance Food
Security in South Kalimantan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924

Christopher Arya Dewabrata Hartono, Dwiki Parulian Sinaga, Esto Triramdani
Nurlustiawan and Teguh Prasandy

Boosting Recruitment Success with Tech-Driven Solutions: Evaluating the Impact of
Applicant Tracking Systems (ATS) on Efficiency and Organizational Success . . . . . . . . . . . . . 931

Rifma Dwi Leony, Sisco Mataheru, Kevin Sanjay Sirait and Teguh Prasandy

Enhancing Student Dropout Prediction Using Chi-Square, SMOTE-ENN, and
Hyperparameter Tuning of Random Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 936

Andri Andri, Roni Yunis, Djoni Djoni, Ng Poi Wong, Robin Robin and Darwin Darwin

12



ICIC 2024 Table of Contents

A survey on Multi-Omics Analysis for Breast Cancer Classification and Precision Medicine942

Fenty Eka Muzayyana Agustin, Wisnu Ananta Kusuma, Sony Hartono Wijaya and
Yudhi Nugraha

Bibliometric Insights into Machine Learning for Market Forecasting: Advances in
Predictive Financial Analytics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 949

Lidya Agustine Senduk, Untung Rahardja, Richard Andre Sunarjo, Po Abas Sunarya
and Mardiana Mardiana

User Experience Analysis of Sports Applications Using Usability Testing and the
System Usability Scale (SUS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 955

Calysta Ivanna Ekklesia, Purnama Florentina, Saur Parlindungan Situmeang and
Sunardi Sunardi

A Novel Forecasting Model for Islamic Stock Prices: Hybrid ARIMA LSTM with Linear
Regression OLS Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 962

Aris Gunaryati, Achmad Benny Mutiara and Sulistyo Puspitodjati

Retrieval-Augmented Generation (RAG) Large Language Model For Educational Chatbot 968

Leo Danuarta, Viny Christanti Mawardi and Viciano Lee

Influence of Minimum Support on the Performance of the Apriori Algorithm. . . . . . . . . . . . . . 974

Jasman Pardede and Aditia Rafli Ilyasa

Performance Evaluation of a Chatbot with Retrieval Augmented Generation and GPT-4
Model for Taharah Domain Based On Four Schools of Islamic Jurisprudential . . . . . . . . . . . . 980

Nurhayati Nurhayati, Royyan Abdurrohman, Khodijah Hulliyah and Dewi Khairani

Tampered Text Image Detection: Integrating Semantic Segmentation Using Deep
Learning and Discrete Cosine Transform (DCT) in Web Applications . . . . . . . . . . . . . . . . . . . . . 986

Alexander A S Gunawan, Edbert Felix Fangasadha and Steffi Soeroredjo

The Impact of Authoring Tools-Based Interactive Media Implementation on Student
Learning Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 993

Rangga Firdaus

Monitoring Student Cheating Activities using YOLOv8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1001

Asep Taufik Muharram, Mera Kartika Delimayanti and Rizki Elisa Nalawati

Vision Transformer Algorithm for Plant Disease Detection: A Systematic Literature
Review. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1006

Reza al Husna, Lintang Yuniar Banowosari, Tubagus Maulana Kusuma and Tri
Handhika

Experiment on Pinhole Model Distance Calculation for Drone Navigation. . . . . . . . . . . . . . . . .1011

Dany Eka Saputra

Decision Support System for Selecting a Digital Marketing Model for Indonesian
Sustainable Marine Tourism with the SWOT-AHP Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1016

Fathorrozi Ariyanto, Doni Ferdiansyah, Aang Darmawan, Endang Wahyurini, Eko
Daryanto and Zaiful Muqaddas

Implementation of the K-Means, K-Medoids, and Mini Batch K-Means Algorithms on
the Classification of Natural Disaster Prone Areas in Indonesia . . . . . . . . . . . . . . . . . . . . . . . . . . . 1023

Chandro Pardede, Agusti Frananda Alfonsus Naibaho and Frans Sitohang

13



ICIC 2024 Table of Contents

A Comparison of Random Forest and SVM Classification Algorithms for Imbalanced
and Balanced Rodent Tuber Dataset with Random Oversampling Method . . . . . . . . . . . . . . . . 1030

Iwan Binanto, Marselinus Sandimus Jamlu, Robertus Denyva Adibuana and Nesti
Fronika Sianipar

Indonesian Automated Short answer Scoring Using Sentence Transformers and Siamese
LSTM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1034

Nurul Chamidah, Indra Budi and Rizal Fathoni Aji

Mask Region-based Convolutional Neural Network For Crack Detection: A Review . . . . . . . 1040

Florentina Tatrin Kurniati, Hindriyanto Dwi Purnomo, Budhi Kristianto and
Theophilus Wellem

Development of Falabic: an Interactive Arabic Learning Application using Augmented
Reality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1046

Riri Safitri and Nahya Maisarah Farirahma

Convolutional Neural Network (CNN) Algorithm Development for Quality Measurement
in Tire Product Classification: A Systematic Literature Review. . . . . . . . . . . . . . . . . . . . . . . . . . .1052

Armando Tirta Dwilaga, Lintang Yuniar Banowosari, Sudaryanto and Aini Suri Talita

Evaluating Rainfall Prediction Models: A Comprehensive Analysis of Linear Regression,
Gradient Boosting, and Random Forest in Multi-Location Data Sets. . . . . . . . . . . . . . . . . . . . . .1058

Anneke Annassia Putri Siswadi, Heri Suprapto, Purnawarman Musa, Tri Djoko Sri
Margianto, Bheta Agus Wardijono and Eri Prasetyo Wibowo

A Hybrid Price Forecasting Model for the Stock Trading Market Based on AI Technique. .1067

Wei Xu, Jianlong Chen and Jue Xiao

The Model Regularized CLAHE-CNN for the Traditional Script Character of Kaganga
Bengkulu Recognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1073

Erwin Dwika Putra, Ermatita Ermatita and Abdiansyah Abdiansyah

Transfer Learning Implementation for Batik Besurek Motifs Classification: A
Comparative Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1078

Marissa Utami, Ermatita Ermatita and Abdiansyah Abdiansyah

MobileGhost: Lightweight Ghost Module for Image Classification . . . . . . . . . . . . . . . . . . . . . . . . .1083

Muhammad Abdan Mulia, Safril Nur Abdillah, Rudy Rachman and Anny Yuniarti

A Literature Review on Optimizing Content-Based Recommender Systems to Overcome
Over-Specialization Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1087

Bernadus Very Christioko, Hindriyanto Dwi Purnomo, Budhi Kristianto and Irwan
Sembiring

Indonesian Cued Speech Transliterate System Using Convolutional Neural Network
MobileNet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1093

Tito Sugiharto, Saparudin and Wikky Fawwaz Al Maki

The Determinants of Indonesia Export Performance: Gravity Model and Random Forest
Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1100

Ahmad Arib Al Farisy, Chisillia Mayangsari, Sarah Ulfah Al Amany, Devi Sartika
and Fandy Bestario Harlan

14



ICIC 2024 Table of Contents

Automatic Lane Assistance Line Detection using YOLOX in Vehicle Speed Detection
System. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1106

Fandisya Rahman, Anny Yuniarti and Ahmad Saikhu

Convolutional Neural Networks Performance Investigation in Banana Ripeness
Classification: Impact of Model, Padding, and Optimizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1112

Siti Mutrofin, Chastine Fatichah, Heny Yuniarti and Eko Setiawan

Improving Performance Fuzzy Methods in Stroke Disease Diagnosis Systems with
Certainty Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1118

Rini Sovia, Mutiara Salsabila and Musli Yanto

Comparison of Loss Function Weighting Methods for Multi-Loss Function GAN . . . . . . . . . . 1124

Yaya Setiyadi, Judhi Santoso and Kridanto Surendro

Impact of Filter-Based Feature Selection on Prediction Model Performance for Early
Detection of Stunting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1130

Sri Handani Widiastuti, Purwanto Purwanto, Adi Wibowo and Ratih Wirapuspita
Wisnuwardani

IDSpider: Indonesian Standard Dataset for Text-to-SQL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1136

Abdiansah, Novi Yusliani, Fathoni, Muhammad Nizar, Aulia Salsabella and Agi Davi

Comparative Analysis of Intent Classification in Indonesian Chatbots Using BERT and
RoBERTa Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1142

Abdiansah, Muhammad Fachrurrozi and Aswin Dwiyono

Comparison of Centroid-Based Clustering Model Performance on Categorical Dataset . . . . 1148

Fitri Nuraeni, Abdul Syukur, Aris Marjuni, Nova Rijati and Dede Kurniadi

Comparative Study of Undersampling Techniques in Text Classification . . . . . . . . . . . . . . . . . . 1154

Usman Ependi, Ade Putra, Nahdatul Akma Ahmad, Albertus Dwiyoga Widiantoro,
Muhammad Arifin and Faiz Zulkifli

Coconut Quality Classification Using Random Forest, Xgboost And Decesion Tree
Algorithm With Color, Texture And Shape Feature Extraction . . . . . . . . . . . . . . . . . . . . . . . . . . . 1160

Anindia Tri Cahyani, Husni Teja Sukmana, Saepul Aripiyanto, Yusuf Durrachman,
Dewi Khairani and Siti Ummi Masruroh

A Blockchain-Based Approach for Secure and Transparent e-Faktur Issuance in
Indonesia’s VAT Reporting System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1169

Ghardy Lazuardy Farchan

Autoregressive Integrated Moving Average (ARIMA) Application with Dashboard
Visualization to Predict Retail Sales Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1175

Vania Martha Aurellia Lubis, Titus Kristanto and Mochamad Nizar Palefi Ma’Ady

Assessing Cyber Security Awareness through Demographic Influences, Key Factors, and
Common Threats: A Systematic Literature Review. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1183

Shafira Rosyad, Dafane Al-Nasywa, Shannon Tjandra and Dedy Syamsuar

Deep Learning-Based Topic Modeling for Apex Legends User Reviews . . . . . . . . . . . . . . . . . . . . 1189

Adinda Zahra Pamuji, Chastine Fatichah and Dini Adni Navastara

15



ICIC 2024 Table of Contents

Implementation of Fuzzy C-Means for Clustering MSMEs in Jambi Province . . . . . . . . . . . . . 1195

Kevin Jonathan Jm, Dyah Erny Herwindiati, Kelvin Ferdinand and Fenny Jong

Harnessing Residual Attention Networks for Stress Level Classification Using EEG
Spectrograms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1200

Sza Sza Amulya Larasati and Fitra Abdurrachman Bachtiar

Leveraging Social Media Posts for Natural Disaster Monitoring Using CNN-BiLSTM
Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1206

Muhammad Rafi, Mohammad Reza Faisal, Irwan Budiman, Muliadi Muliadi, Dodon
Turianto Nugrahadi and Mera Kartika Delimayanti

Two-phase Learning for Classifying Road Damage using YOLO Architecture . . . . . . . . . . . . . 1212

Sarah Alissa Putri, Agus Budi Raharjo and Diana Purwitasari

Semantic Relatedness Graph for Text Segmentation of Patient-Centered
Communications in Question-Answer Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1218

Selomita Zhafiira, Yunianita Rahmawati, Daniel Siahaan and Diana Purwitasari

Analysis Cryptocurrency Prediction Price Using Recurrent Neural Network (RNN) Gate
Recurrent Unit (GRU) Long Short-Term Memory (LSTM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1224

Muhammad Patriot Bayu Santosa, Ni Luh Wiwik Sri Rahayu Ginantra, Ida Bagus
Ary Indra Iswara and Desak Made Dwi Utami Putra

Exploring the Intersection of Information Technology: A Case Study on Optimizing
Quality of Service and Energy Efficiency in Retail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1229

Tanni Maisari, Muharman Lubis, Hanif Fakhrurroja, Lyvia Winiyanti Lumingkewas,
Kusumah Anggraito and Yumna Zahran Ramadhan

Dataset Alignment for Fine-Tuning Large Language Models for PJOK Educational
Chatbot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1235

Viny Christanti Mawardi, Kevin Jonathan Jm, Jane Syahwalina, Sesilia Monika,
Sawidji Widoatmodjo and Erik Wijaya

Ensemble Machine Learning for Stress Level Detection in Thesis Students . . . . . . . . . . . . . . . . 1241

Nahumi Nugrahaningsih, Rony Teguh and Ciola Dwi Sulistia

Improve Nighttime Highway Vehicles and Pedestrian Detection Using Yolov8+CLAHE . . . 1246

I Nyoman Eddy Indrayana, Made Sudarma, I Ketut Gede Darma Putra and Anak
Agung Kompiang Oka Sudana

Sentiment Analysis of Electric Vehicle Incentives Using CNN-LSTM and SVM Models . . . . 1252

Fahmi Reza Prasastio, Dimas R. Pradana Putra, Endra Permana, Afiahayati and
Aufaclav Zatu Kusuma Frisky

Analysis and Design of a Data Architecture Management Assessment Guide using
DAMA-DMBOKv2 and Process Assessment Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1257

Tania Taryono, Tien Fabrianti Kusumasari, Rokhman Fauzi and Widia Febriyani

Application for Real-time Picture Quality Monitoring of Digital Television DVB-T2 . . . . . . 1263

Sandy Suryo Prayogo, Tubagus Maulana Kusuma and Busono Soerowirdjo

Recommendation System for Automatic Watering and Fertilization of Shallots Using
LSTM Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1269

Henning Ciptaningtyas, Irzal Sabilla and Salsabila Sofi

16



ICIC 2024 Table of Contents

Risk Analysis and Mitigation of Rice Supply Chain in Madura Island Using SCOR
Model and AHP-TOPSIS Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1275

Hozairi Hozairi, Fajar Baskoro, Marcus Tukan, Syariful Alim, Fathorrozi Ariyanto
and Moh. Badri Tamam

Using AI Algorithms for Predictive Analysis in Personalized Medicine . . . . . . . . . . . . . . . . . . . . 1285

Erwin Halim, Natasha Edyta Attan, Redondo Delve Chow and Davine Dorothy Halim

Intention to Use Cybersecurity in SMEs: Improving SMEs Performance . . . . . . . . . . . . . . . . . . 1291

Erwin Halim, Bryan Abraham Dongalemba and Therenita Agustin

Enhancing Explainable AI: Leveraging SHAP for Transparent Decision-Making in
Machine Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1297

Marsani Asfi, Budi Warsito and Adi Wibowo

Abridged Neat Key Instance: an Integrity Property for Digital Multimedia Asset of
Non-fungible Token . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1303

Fardani Annisa Damastuti, Moch Fachri, Nugrahardi Ramadhani, Didit Prasetyo,
Aliridho Barakbah and Mochamad Hariadi

Socio Technical Framework to Improve Learning Behavior in High Education Institute. . . .1309

Siti Nurmiati, Abdul Karim and Sazalinsyah Razali

The Classification Of Tenun Timor Using Artificial Neural Network . . . . . . . . . . . . . . . . . . . . . . 1314

Mendarissan Aritonang, Jimmy Febrinus Naibaho, Doli Hasibuan, Alfonssus
Situmorang, Fati G.N Larosa and Yusuf Ijonris Sipayung

Classification of NTT Woven Motif Images Based on Convolutional Neural Networks . . . . . 1320

Risald Syarifuddin, Darsono Nababan, Mendarissan Aritonang, Budiman Baso,
Mufria J Purba and Nurul Huda

Lemon (Citrus Limon) Quality Classification with Convolutional Neural Network
(CNN) and Transfer Learning VGG16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1324

Saepul Aripiyanto, Husni Teja Sukmana, Tukino Tukino, Yusuf Durrachman, Dewi
Khairani and Siti Ummi Masruroh

CBFS- MLP-Based Effective Early Prediction of Alzheimer’s Disease . . . . . . . . . . . . . . . . . . . . . 1331

Md. Shahadat Jaman, Md. Shamsul Arefin, Mifat Ahmed and Salahin Sourav

Smart Home Gas Sensor Optimization Using Kalman Filter for Data Processing . . . . . . . . . . 1336

Somantri Somantri, Muhamad Ikhsan Thohir, Alun Sujjada, Deni Setiawan, Ilham
Komara, Fikri Ardiansyah Efendi, Muhamad Muslih, Zubaile Abdullah and Mohd
Zainuri Saringat

The importance of Security Risk and Protection in Education Systems: A study of the
Extended Detection and Response (XDR) Method in Data Security . . . . . . . . . . . . . . . . . . . . . . 1342

Herlino Nanang, B.Herawan Hayadi, Husni Teja Sukmana, Yusuf Durrachman, Viva
Arifin and Muhamad Azhari

Emotion Classification Through Speech Recognition Using LSTM Model and MFCC
Feature Extraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1348

Ivana Lucia Kharisma, Somantri Somantri, Dila Aura Futri, Muhammad Ilham
Nurdiansyah Alfajar, Tirawati Tirawati and Ika Ika

17



ICIC 2024 Table of Contents

Optimizing Forest Fire Detection Using PSO, Neural Networks, and k-Fold
Cross-Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1353

Nina Kurnia Hikmawati, Yudi Ramdhani and Doni Purnama Alamsyah

Image Classification Analysis to Identify the Tourism Potential of Sukabumi on
Instagram Using a Deep Learning Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1359

Muhamad Muslih, Falentino Sembiring, Rieska Rahayu Ayuningsih, Anggun Fergina,
Rachma Siva Ainunnisa and Mohd Zainuri Saringat

Analysis of Machine Learning Methods for Solving the Cumulative Vehicle Routing
Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1364

Muhammad Amin, Syahril Efendi, Mahyuddin Mahyuddin and Marischa Elveny

Cyber Security for Hoax News Detection with Similarity Algorithm . . . . . . . . . . . . . . . . . . . . . . 1368

Sy.Yuliani Yakub, David Agustriawan and Irmawati Irmawati

Rainfall Prediction in North Barito Regency with Recurrent Neural Network and
Support Vector Machine Models. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1374

Indra M Sarkis S, Yolanda Yulianti Pratiwi Rumapea, Ivan Auyudy and Marzuki
Sinambela

Overview of Image Detection Algorithms: Performance Analysis and Technology Trends . . 1378

Nurul Hidayat and R. Rizal Isnanto

Detecting Cyberbullying Using Machine Learning Approaches . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1386

Harlen Gilbert Simanullang, Sutarto Wijono, Budhi Kristianto and Arina Prima Silalahi

Prototype of an Automatic Clothes Folding Machine for Laundry based Internet of Things1392

Aditya Amar Ramadhan, Rita Wahyuni Arifin, Rully Pramudita, Nadya Safitri, Ari
Nurul Alfian and Solikin Solikin

18



vii 

 

Dr. Muhammad Said Hasibuan, IBI Darmajaya 

Henderi Henderi, Universitas Raharja 

Herlawati Herlawati, Bina Nusantara University 

Achmad Nizar Hidayanto, Universitas Indonesia 

Anita Hidayati, Politeknik Negeri Jakarta 

Nanang Husin, Universitas Indonesia 

Dedi I. Inan, University of Technology, Sydney 

Helena Nurramdhani Irmanda, Universitas Pembangunan Nasional Veteran Jakarta 

Prof Jufriadi, Universitas Nusa Mandiri 

Dewi Khairani, UIN Syarif Hidayatullah Jakarta 

Sandy Kosasi, STMIK Pontianak 

Bambang Krismono Triwijoyo, Universitas Bumigora 

Aprinaldi Mantau, Kyushu Institute of Technology 

Nita Merlina, Universitas Nusa Mandiri 

Eka Miranda, Bina Nusantara University 

Yanti Nita, Universitas Bina Darma 

Cecilia Nugraheni, Parahyangan Catholic University 

Prihatin Oktivasari, Politeknik Negeri Jakarta 

Eri Prasetyo, Gunadarma University 

Prihandoko Prihandoko, Universitas Gunadarma 

Mardiana Purwaningsih, Perbanas Institute 

Diyah Puspitaningrum, University of Bengkulu 

Dwiza Riana, STMIK Nusa Mandiri 

Rika Rosnelly, Universitas Potensi Utama 

Mayanda Mega Santoni, Universitas Pembangunan Nasional Veteran Jakarta 

Henki Seta, Univesitas Pembangunan Nasional veteran Jakarta 

Dony Martinus Sihotang, Universitas Nusa Cendana 

Agus Subekti, National Research and Innovation Agency, Indonesia 

Sunny Arief Sudiro, STMIK Jakarta STI&K 

Ryan Randy Suryono, Universitas Teknokrat Indonesia 

Suyoto Suyoto, LIPI 

Theresiawati Theresiawati, Universitas Pembangunan Nasional "Veteran" Jakarta 

Evi Triandini, Institut Teknologi dan Bisnis STIKOM Bali 

Doni Purnama Alamsyah Bina Nusantara University 

Indra Budi, Computer Science, University of Indonesia 

Dedi Iskandar Inan University of Technology, Sydney 

Norhaslinda Kamaruddin MARA University of Technology 

Untung Rahardja Universitas Raharja 

Harry B. Santoso Faculty of Computer Science, Universitas Indonesia 

Husni Teja Sukmana Syarif Hidayatullah State Islamic University Jakarta 
 

Editing Team 

Dewi Khairani, UIN Syarif Hidayatullah Jakarta, Indonesia 

Husni Teja Sukmana, UIN Syarif Hidayatullah Jakarta, Indonesia 



XXX-X-XXXX-XXXX-X/XX/$XX.00 ©20XX IEEE 

A Comparison of Random Forest and Support 
Vector Machine Classification Algorithms for 

Imbalanced and Balanced Rodent Tuber Dataset 
with Random Oversampling Method 

 

Iwan Binanto 
Informatics, Sanata Dharma University 

Yogyakarta, Indonesia  

Corresponding author: iwan@usd.ac.id 

 
 

Marselinus Sandimus Jamlu 
Informatics, Sanata Dharma University 

Yogyakarta, Indonesia 
sandigroot@gmail.com 

 

Nesti Fronika Sianipar 
Biotechnology Departement,_ 

Faculty of Engineering, Bina Nusantara 
University.  

Research Center Food Biotechnology, 
Bina Nusantara University,  

Jakarta, Indonesia  
nsianipar@binus.edu 

Robertus Denyva Adibuana Wibisono 
Informatics, Sanata Dharma University 

Yogyakarta, Indonesia 
 

 

Abstract— Class distributions that are assumed to be balanced 

by conventional machine learning algorithms make them 

susceptible to biases that favor the dominant class throughout the 

classification process. This study primarily discusses how 

classification results may be impacted by the dataset's state, 

whether it is balanced or unbalanced. The Rodent Tuber's 

unbalanced dataset, which includes chemical data useful for 

cancer diagnosis, was utilized in this investigation. Support Vector 

Machine with three kernels and Random Forest will be used to 

classify this dataset. To see the differences, Random Oversampling 

is used to do classification on both an imbalanced and balanced 

dataset. The outcomes demonstrate that better results with shorter 

running times are obtained from a balanced dataset. The Random 

Forest method yielded the best classification results on the 

balanced dataset. 

Keywords—Random Forest, Support Vector Machine, SVM, 

Rodent Tuber, Imbalanced Data, Random Oversampling, 

Balancing Algorithm 

I. INTRODUCTION 

One of the deadliest diseases in the world is still cancer, 
and traditional medicine has long employed medicinal herbs 
to treat a variety of ailments because of its natural properties 
and minimal potential side effects compared to synthetic 
drugs. An indigenous plant of Indonesia known for its 
detoxifying and anti-cancer qualities is the rodent tuber [1]. 
The Rodent Tuber (Typhonium flagelliforme) was one of the 
therapeutic plants that caught the interest of researchers. The 
whole portion of the plant contains anti-cancer compounds in 
the roots, tubers, stems, and leaves [2]. It has been used to treat 
the cervix [3], liver [4], and breast cancer [5]. 

Data extraction from this plant revealed a data imbalance 
that led to significant discrepancies between majority and 
minority classes [6]. One significant issue with unbalanced 
data is that, in the instance of the Rodent Tuber dataset, the 
number of anti-cancer compounds found may be far lower 
than the total number of common compounds in the plant. 

Models may overlook the significant minority class of anti-
cancer medications because of this disparity. 

Several studies on the classification of the Rodent Tuber 
dataset using different classification algorithms and balancing 
data techniques compared to this research have been 
conducted, with results showing that some classification 
algorithms are greatly affected by imbalance data [6]-[10]. 

Resampling using Random Over Sampling (ROS) is one 
approach to solving the issue. This technique duplicates data 
from the minority class to bring it up to par with the majority 
class, hence reducing the ratio of inequality across classes 
[11],[12]. 

II. LITERATURE REVIEW 

Conventional machine learning algorithms often presume 
a balanced distribution of classes, which leaves them 
vulnerable to biases during the classification process that 
favours the dominant class. When dealing with unbalanced 
datasets like as the Rodent Tuber data, this bias might be very 
harmful. A major problem with imbalanced data is that, in the 
case of the Rodent Tuber dataset, there may be many less 
discovered anti-cancer chemicals than there are common 
compounds in the plant. Because of this discrepancy, models 
may fail to include the important minority class of anti-cancer 
drugs [6], [7]. 

In recent years, several studies have explored methods for 
addressing imbalanced data classification problems [1], [3], 
[4]. One of them is a study conducted by Iwan Binanto et al. 
[4] on data from the Rodent Tuber (Typhonium flagelliforme) 
plant, highlighting significant disparities in the number of 
target classes between anti-cancer compounds and common 
compounds. 

The key characteristic of imbalanced data lies in the 
potential for neglecting crucial data points from the minority 
class during classification. This happens because these data 
streams are often disregarded because of their low number and 



perceived lower priority in addressing real-world problems. 
As a result, classifying imbalanced datasets can be 
challenging, often resulting in subpar performance for the 
minority class, even when the overall model achieves high 
accuracy [5], [6]. 

Support Vector Machine (SVM) model trained on 
imbalanced data resulted in poor performance for the minority 
class (class 0), with both recall and precision being very low 
[6]. However, applying random oversampling (ROS) to 
balance the data significantly improved the model's 
performance on the minority class, achieving perfect precision 
(100%) and reasonable recall (60%) for class 0. This suggests 
that random oversampling can be an effective technique for 
dealing with imbalanced data, especially compared to under-
sampling approaches [11]. 

Conversely, Random Forest (RF) has greater robustness 
against data imbalance [2], [11], [13]. Random Forest (RF) 
can easily handle missing data and performs well in a variety 
of uneven datasets. According to a study by A.S. More et al. 
[8], Random Forest (86.448%) predicts unbalanced data more 
accurately than Support Vector Machine (SVM) (63.551%). 

This research will analyze the performance of Support 
Vector Machine (SVM) and Random Forest (RF) models on 
the Rodent Tuber dataset with both balanced and unbalanced 
data distributions. By employing random oversampling to 
balance the data, we aim to compare the effectiveness of these 
techniques using various performance metrics [14],[15]. 

III. RESEARCH METHOD 

 

Fig. 1. Research Method 

The research method for this study is illustrated in Figure 
1, which shows that Support Vector Machine (SVM) with its 
three kernels and Random Forest (RF) will be compared on 
both balanced and imbalanced datasets. The results will then 
be compared.  

An instance of an imbalanced dataset included in this 
research is the Rodent Tuber (Typhonium Flagelliforme) data 
[16], which has 663,228 rows and 7 columns, namely 
“Retention Time”, “m/z”, “Intensity”, “Real_m/z”, 
“Compound Name”, “Formula”, “Status”. This dataset was 
obtained from the extraction of Rodent Tuber (Typhonium 
Flagelliforme) using the LCMS technique. 

The features from the dataset that will be used are 
“Retention Time”, “m/z”, “Intensity”, “Real_m/z”, “Status” 
because these are numeric.  

After that, this data will go through a splitting phase [12] 
where 80% of the data will be used for training and 20% for 
testing. The random state of 42 is set for both the Random 
Forest (RF) and Support Vector Machine (SVM). For these 
experiments, laptops with an NVIDIA GeForce RTX 2050 
GPU, and 8GB RAM were employed.  

The processing time for each algorithm is calculated as the 
total time taken to compute accuracy, precision, recall, and 
F1-score. 

 

 

Fig. 2. Imbalanced dataset of Typhonium Flagelliforme 

IV. RESULTS AND DISCUSSIONS 

It can be seen on Table 1 that the accuracy of Support 
Vector Machine (SVM) and Random Forest (RF) does not 
encounter any issues in classification, even with imbalanced 
data. However, accuracy alone is not sufficient, as it can lead 
to bias. Therefore, Precision, Recall, and F1-score are also 
calculated. The results show that Support Vector Machine 
(SVM) cannot provide results with any of its kernels. This 
happens because Support Vector Machine (SVM) is biased 
towards the majority class. Support Vector Machine (SVM) 
works by finding a hyperplane with the maximum margin 
between classes. In imbalanced data, the majority class tends 
to dominate the determination of this hyperplane. Support 
Vector Machine (SVM) generally assumes that the dataset has 
a balanced class distribution, which is not the case with 
imbalanced data. 

TABLE I.  MODEL PERFORMANCE ON IMBALANCE DATASET 

 

Imbalance Dataset 

RF 
SVM 

linear RBF sigmoid 

Accuracy 0.99 0.99 0.99 0.98 

Recall 0.99 0.00 0.03 0.00 

Precision 0.99 0.00 0.00 0.00 

F1-Score 0.99 0.00 0.00 0.00 

Process 

Time (s) 
493 1.179 1.235 795,0261 

 

Compare the 

Results 



This phenomenon where accuracy is high but precision, 
recall, and F1 score are very low (even 0) often occurs in 
imbalanced datasets. This is known as the "accuracy paradox". 

It is required to balancing the dataset because of its 
extremely imbalanced nature between target 0 and 1. Random 
Over Sampling (ROS) is used to accomplish balancing by 
randomly selecting and duplicating data point from the 
minority class. The advantages of Random Over Sampling 
(ROS) are its simplicity and ease of implementation, as well 
as not losing information. The dataset is shown in Fig. 3 
following the Random Over Sampling (ROS) implementation.  

 

 

Fig. 3. Balanced dataset of Typhonium Flagelliforme 

After balancing the data with Random Over Sampling 
(ROS), a significant difference in precision, recall, and F1 
score values is observed in Support Vector Machine (SVM) 
as shown in Table 2. 

After the data was balanced, there were differences in 
processing time. Some were slower, while others were faster. 
Random Forest (RF) became slower, while the Support Vector 
Machine (SVM) with the sigmoid kernel became significantly 
faster, although the other two kernels became slower. Overall, 
Support Vector Machine (SVM) has a faster processing time 
compared to Random Forest (RF). 

We can see in Table 2 that in Random Forest (RF), recall 
is lower than precision, because there is a possibility of 
overfitting caused by Random Over Sampling (ROS). 

TABLE II.  MODEL PERFORMANCE ON BALANCE DATASET 

 

 

 

Balanced Dataset 

RF 
SVM 

linear RBF sigmoid 

Accuracy 0.69 0.65 0.73 0.60 

Recall 0.62 0.99 0.91 0.59 

Precision 0.99 0.62 0.51 0.60 

F1-Score 0.76 0.76 0.65 0.60 

Process 

Time (s) 
704 2.400 1.568 4.834 

 

Recall is higher than precision in Support Vector Machine 
(SVM) in balanced dataset due to the nature of the model's 
performance in identifying positive instances. 

The results of the experiments with imbalanced dataset 
indicate that Random Forest (RF) better than Support Vector 
Machine (SVM) in terms of overall accuracy and process 
time. But, in a balanced dataset, the processing time of 
Random Forest (RF) is longer and significantly greater 
compared to Support Vector Machine (SVM). This may be 
because the model requires more trees to achieve the desired 
accuracy, which can extend the processing time and 
increasing the possibility of overfitting. 

However, Random Over Sampling (ROS) strategy is 
another essential component that makes the model capable of 
correctly classifying the input. 

V. CONCLUSIONS 

Random Forest (RF) is an effective method for handling 
imbalanced datasets, as in previous research [6] – [9] because 
each tree is trained on a different bootstrap sample, allowing 
it to better detect patterns specific to minority classes. Support 
Vector Machine (SVM) models achieve high accuracy and 
recall on balanced data, but struggle on imbalanced data. 
Beside of that, it can be concluded that the best SVM kernel 
is the RBF kernel in balanced dataset. 

This research is still preliminary in nature, there is a lack 
of literature review and in-depth knowledge about the 
algorithms used so we cannot discuss the results of this 
research properly. 

Future research should explore other techniques like cost-
sensitive learning or under-sampling methods, as well as the 
impact of feature selection or engineering on model 
performance. 
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