2024 IEEE International
Conference on Information Reuse
and Integration for Data Science

(IRI 2024)

San Jose, California, USA
7-9 August 2024

‘O I E E E IEEE Catalog Number: CFP24IRI-POD
° ISBN: 979-8-3503-5119-4



Copyright © 2024 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP24IRI-POD
ISBN (Print-On-Demand): 979-8-3503-5119-4
ISBN (Online): 979-8-3503-5118-7
ISSN: 2835-5768

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

com

proceedings



2024 IEEE International
Conference on Information

Reuse and Integration for Data
Science (IRI)

IRI 2024

Table of Contents

Message from the General Co-CRairs ..................ccoiiiiiiiiiiiiiiiie e xiii
Message from the Program Co-CRairs ................cccooiiiiiiiiiiiiiiiii e Xiv
Steering CoOmMMIEe ... e xvi
Conference OTZANIZETS .................oiiiiiiiiiiiiiiiee ettt e e xvii
Program COommMIttee ...ttt e xviii
Additional REVIEWETS ... xix
Program Committee (ATHC 2024) ...........coooiiiiiiiiiiiiiiii e XX
Program Committee (IEEE EM-RITE 2024) ................oociiiiiiiiiiiiiiiiiiiiee e xxi
Program Committee (TeChAAL 2024) ............ooiiiiiiiiiiiiiiii e xxii
Machine Learning

Uncertainty Quantification in Table Structure RecOgnition ..................ccccccuuiuiiiiiiiiiiiiiiiiiiiiiiiiininnns 1

Kehinde Ajayi (Old Dominion University), Leizhen Zhang (Old Dominion
University), Yi He (Old Dominion University), and Jian Wu (Old
Dominion University)

Quantifying Data Difficulty with Polarized K-Entropy for Assessing Machine Learning Models........ 7
Ayomide Afolabi (Kennesaw State University, USA), Ramazan Aygun
(Kennesaw State University, USA), and Truong X. Tran (The Pennsylvania
State University, USA)

Context-Relevant Denoising for Unsupervised Domain-Adapted Sentence Embeddings ................. 13
Michael Lowe (Florida Atlantic University), Joseph D. Prusa (Florida
Atlantic University), Joffrey L. Leevy (Florida Atlantic University),
and Taghi M. Khoshgoftaar (Florida Atlantic University)

Synthesizing Class Labels for Balanced and Highly Imbalanced Cognition Data ............................ 19
Robert K.L. Kennedy (Florida Atlantic University, Florida) and Taghi
M. Khoshgoftaar (Florida Atlantic University, Florida)

Artificial Intelligence for Health

A Multi-Task Learning Network for Automated Detection of Oral Epithelial Dysplasia .................. 25
Abeer Aljuaid (Umm Al-Qura University), Mai Almohaya (Iman General
Hospital{, Ashwaq Aljuaid (Umm Al-Qura University), and Mohd Anwar
(North Carolina A&T State University)



Machine Learning Prognostics for the Obstructive Sleep Apnea Disorder Following Long COVID...

Manoj Purohit (Marquette University, USA) and Praveen Madiraju
(Marquette University, USA)

Deep-Accel: A Face Touch Prediction Framework to Reduce Obsessive-Compulsive Disorder .......

Samuel Fipps (Oklahoma State University), Bai Chen (University of
Florida), Lisa Anthony (University of Florida), Mamoun T. Mardini
(University of Florida), and Arunkumar Bagavathi (Oklahoma State
University)

An Enhanced Model for ASR in the Medical Field
Wei-Chen Hsu (National Chung Cheng University, Taiwan), Pei-Xu Lin
(National Chung Cheng University, Taiwan), Chi-Jou Li (National Chung
Cheng University, Taiwan), Hao-Yu Tien (National Chung Cheng
University, Taiwan), Yi-Huang Kang (National Sun Yat-sen University,
Taiwan), and Pei-Ju Lee (National Chung Hsing University, Taiwan)

Deep Learning

Squeeze and Excitation Block Based Neural Architecture Search with Randomization for CNN

Construction
Katia Benali (Ecole nationale Superieure d'Infornatique, Algeria),
Lydia Bouzar-Benlabiod (Acadia University, Canada), and Andrew
Mclntyre (Acadia University, Canada)

Enabling Intelligent Immersive Learning using Deep Learning-Based Learner Confidence
Estimation
Mohammadreza Akbari Lor (University of Missouri-Kansas City, USA),
Shu-Ching Chen (University of Missouri-Kansas City, USA), Mei-Ling
Shyu (University of Missouri-Kansas City, USA), Yudong Tao (University

of Miami, USA), and Shahin Vassigh (Florida International University,
USA)

Emotion Sentiment Analysis in Turkish Music
Nguyen Nguyen (University of Wisconsin - Eau Claire, USA) and Naeem
Seliya (University of Wisconsin - Eau Claire, USA)

Deep Body Fitness
Fei Zhao (The University of Alabama at Birmingham, USA), Chengcui
Zhang (The University of Alabama at Birmingham, USA), and Sheikh
Abujar (The University of Alabama at Birmingham, USA)

Smart Cities

A Data Science Solution to Integrate Weather Data for Energy Consumption Analysis
Thanh Huy Daniel Mai (University of Manitoba, Canada), Carson K. Leung
(University of Manitoba, Canada), Junyi Lu (University of Manitoba,
Canada), Nathan Giesbrecht (University of Manitoba, Canada), and Owen
A. Hnylycia (University of Manitoba, Canada)

vi

31



Enhancing Parking Efficiency: An Innovative Vehicle Scheduling Algorithm ................................. 76
Noman Gul (Centre for Excellence in IT, Institute of Management
Sciences, Pakistan), Asad Masood Khattak (Zayed University, UAE),
Muhammad Imran Taj (Zayed University, UAE), Nagarajan Chandrashekaran
(Zayed University, UAE), Bashir Hayat (Centre for Excellence in IT,
Institute of Management Sciences, Pakistan), and Awais Ahmad (Centre
for Excellence in IT, Institute of Management Sciences, Pakistan)

Correlating Power Outage Spread with Infrastructure Interdependencies During Hurricanes ......... 82
Awvishek Bose (Oak Ridge National Laboratory), Sangkeun Lee (Oak Ridge
National Laboratory), Narayan Bhusal (Oak Ridge National Laboratory),
and Supriya Chinthavali (Oak Ridge National Laboratory)

Machine Learning Applications

Accelerating Relational Keyword Queries With Embedded Predictive Neural Networks ................. 84
Limin Ma (Ontario Tech University, Canada) and Ken Q. Pu (Ontario Tech
University, Canada)

Wear Detection for a Cutting Tool Based on Feature Extraction and Multivariate Regression .......... 90
Kurt Pichler (Linz Center of Mechatronics GmbH, Austria), Mario Huemer
(Johannes Kepler University Linz, Austria), Gerhard Kaineder (Linz
Center of Mechatronics GmbH, Austria), Robert Schlosser (Leitz GmbH &
Co. KG, Austria), Bettina Dorfner (Leitz GmbH & Co. KG, Austria), and
Christian Kastl (Linz Center of Mechatronics GmbH, Austria)

EcoScript: A Real-Time Presentation Supporting Tool using a Speech Recognition Model ............... 96
Eunyeoul Lee (Artificial Intelligence Convergence, Ewha Womans
University, Republic of Korea), Eunseo Yang (Artificial Intelligence
Convergence, Ewha Womans University, Republic of Korea), Jinyoung Huh
(Computer Science and Engineering, Ewha Womans University, Republic of
Korea), and Uran Oh (Computer Science and Engineering, Ewha Womans
University, Republic of Korea)

Computer Vision

Enhancing Choroidal Nevi Segmentation in Fundus Images using YOLO ...................occiinnnnn.. 102
Mehregan Biglarbeiki (University of Calgar}]{, Canada), Roberto Souza
(University of Calgary, Canada), Emad Mohammed (Wilfrid Laurier
University, Canada), Ezekiel Weis (University of Alberta, Canada),
Carol. L. Shields (Wills Eye Hospital, USA), Sandor R. Ferenczy (Wills
Eye Hospital, USA), Behrouz Far (University of Calgary, Canada), and
Trafford Crump (University of Calgary, Canada)

Advancing Pneumonia Classification and Detection: Comparative Analysis of Deep Learning
Models using Convolutional Neural Networks ............cccccooiiiiiiii 108

Esmaeil Shakeri (University of Calgary, Canada) and Behrouz Far
(University of Calgary, Canada)

Advanced Gaze Analytics Dashboard .................oooiii 114
Gavindya Jayawardena (Old Dominion University, USA), Vikas Ashok (Old
Dominion University, USA), and Sampath Jayarathna (Old Dominion
University, USA)

vii



Large Language Models and Federated Learning

Tracing Feature Tests to Textual Requirements ................cccccoiiiiiiiiiiiiiiiini e, 120
Mahima Dahiya (University of Cincinnati, USA), Mark Li (Avon High
School, USA), Glen Horton (University of Cincinnati, USA), Thomas
Scherz (University of Cincinnati, USA), and Nan Niu (University of
Cincinnati, USA)

Layer-Wise Adaptive Weighting for Faster Convergence in Federated Learning ........................... 126
Vedant S. Lanjewar (The Pennsylvania State University, USA), Hai-Anh
Tran (Hanoi University of Science and Technology, Vietnam), and Truong
X. Tran (The Pennsylvania State University, USA)

Exploring Improved Asynchronous Federated Learning with Fresh Information in Contested
Environment ... 132
Danda B. Rawat (Howard University, USA)

Prompirit: Automatic Prompt Engineering Assistance for Improving Al-Generated Art
Reflecting User EMOLION ............ooiiiiiiiiiiiiiiiiii e 138
Hannah Kim (Ewha Womans University, Republic of Korea), Hyun Lee (Ewha
Womans University, Republic of Korea), Sunyu Pang (Ewha Womans
University, Republic of Korea), and Uran Oh (Ewha Womans University,
Republic of Korea)

Security

Android Malware Detection: An Empirical Investigation into Machine Learning Classifiers .......... 144
Aaditya Raval (North Carolina Agricultural and Technical State
University, USA) and Mohd Anwar (North Carolina Agricultural and
Technical State University, USA)

Defending the Defender: Detecting Adversarial Examples for Network Intrusion Detection

SYSEOIIIS ... e 150
Dalila Khettaf (Ecole Nationale Superieure d'Informatique, Algeria)
and Lydia Bouzar-Benlabiod (Acadia University, Canada)

Advanced Vulnerability Scanning for Open Source Software to Minimize False Positives .............. 156
Victor Wen (University of Montana, USA) and Zedong Peng (University of
Montana, USA)

Large Language Models

Recognizing and Predicting Business Communication Outcomes using Local LLMs ..................... 158
Wenbo Wang (University of Missouri, USA), Can Li (University of
Missouri, USA), Lingshu Hu (University of Missouri, USA), Bin Pang
(University of Missouri, USA), Bitty Balducci (Washington State
University, USA), Detelina Marinova (University of Missouri, USA),
Matthew Gordon (University of Missouri, USA), and Yi Shang (University
of Missouri, USA)

viii



A New Method Supporting Qualitative Data Analysis Through Prompt Generation for Inductive
COTINE .. 164
Fengxiang Zhao (University of Missouri-Columbia, USA), Fan Yu
(University of Missouri-Columbia, USA), and Yi Shang (University of
Missouri-Columbia, USA)

Leveraging ChatGPT to Predict Requirements Testability with Differential In-Context
| IS 4 o1 o T PP PRSPPI 170
Mahima Dahiya (University of Cincinnati, USA), Rashminder Gill
(University of Cincinnati, USA), Nan Niu (University of Cincinnati,
USA), Hemanth Gudaparthi (Governors State University, USA), and Zedong
Peng (University of Montana, USA)

Evaluating the Effectiveness of Fine-Tuning Large Language Model for Domain-Specific Task ...... 176
Saumya Dabhi (Old Dominion University, USA), Joseph Martinez (Old
Dominion University, USA), and Faryaneh Poursardar (Old Dominion
University, USA)

Responsable Al

Causal Rule Forest: Toward Interpretable and Precise Treatment Effect Estimation ....................... 178
Chan Hsu (National Sun Yat-sen University, Taiwan), Jun-Ting Wu
(National Sun Yat-sen University, Taiwan), and Yihuang Kang (National
Sun Yat-sen University, Taiwuny

Improving Sign Language Recognition Performance using Multimodal Data ............................... 184
Tomoe Nishimura (California State University Channel Islands, USA) and
Bahareh Abbasi (California State University Channel Islands, USA)

Social Media Governance and Fake News Detection Integrated with Artificial Intelligence

GOVEIMANCE ... 190
Bhavani Thuraisingham (The University of Texas at Dallas) and Teena
Thomas (The University of Texas at Dallas)

Improving Ethical Considerations in GenAl Responses using Introspection ................................. 198
Arya R. Sarukkai (Aidroid Labs Inc. & Saratoga High School, USA)

EM-RITE

Applying Machine Learning to Language Problem Analysis ...............ccccccooviiiiiiiiiiiicii 200
Kuo-Chung Chu (National Taipei University of Nursing and Health
Sciences, Taiwan), Yu-Jen Chiu (National Taipei University of Nursing
and Health Sciences, Taiwan), and Jakir Hossain Bhuiyan Masud (Public
Health Informatics Foundation, Bangladesh)

Generative Al in Multimodal Cross-Lingual Dialogue System for Inclusive Communication
SUPPOTL e e 204
Vidhya Nataraj (National Taipei University, Taiwan), Wen-Hsuan Liao
(National Taipei University, Taiwan), Yue-Shan Chang (National Taipei
University, Taiwan), Chen-Yu Chiang (National Taipei University,
Taiwan), Chao-Yin Lin (National Taipei University, Taiwan), Yu-An Lin
(National Taipei University, Taiwan), and Min-Yuh Day (National Taipei
University, Taiwan)



How Reliable AI Chatbots are for Disease Prediction from Patient Complaints? ........................... 210
Ayesha Siddika Nipu (University of Wisconsin-Platteville, USA), KM
Sajjadul Islam (Marquette University, USA), and Praveen Madiraju
(Marquette University, USA)

Artificial Intelligence for HealthCare (AIHC) Workshop -1

Impact of Class Imbalance on Unsupervised Label Generation for Medicare Fraud Detection ........ 216
Robert K.L. Kennedy (Florida Atlantic Universitll/, Florida) and Taghi
M. Khoshgoftaar (Florida Atlantic University, Florida)

A Novel Approach to Blastocyst Quality Assessment using Deep Learning TLI Image Analysis .....222
Rong-Yu Wu (National Taiwan Ocean University, Taiwan), Huai-Wen Chang
(National Taiwan Ocean University, Taiwan), Ming-Jer Chen (Lee Women'’s
Hospital Division of Infertility, Taiwan), Yu-Chiao Yi (Taichung
Veterans General Hospital (VGHTC), Taiwan), Shih-Kai Lee (National
Taiwan Ocean University, Taiwan), Ren-Jie Huang (National Taiwan Ocean
University, Taiwan), and Jung-Hua Wang (National Taiwan Ocean
University, Taiwan)

Enhancing Cervical Cancer Prediction: A Comparative Analysis of Machine Learning

Algorithms and Development of a Novel Screening Tool ..................coooiiiiiiiiiniiiiiiiiiee e 228
Faith Tobore Edafetanure-Ibeh (Harrisburg University of Science and
Technology, USA)

An Early Investigation into the Utility of Multimodal Large Language Models in Medical

IIMNAGINIE ..o e 234

Sulaiman Khan (Hamad Bin Khalifa University, Qatar), Rafiul Biswas
(Hamad Bin Khalifa University, Qatar), Alina Murad (Foundation
University, Pakistan), Hazrat Ali (Sohar University, Oman), and Zubair
Shah (Hamad Bin Khalifa University, Qatar)

Zona Pellucida Thickness Measurement via Instance Segmentation using Compound Loss
Functions ... 240
Ming-Kai Cheng (National Taiwan Ocean University, Taiwan), Ming-Jer
Chen (LeeWomen’s Hospital, Taiwan), Yu-Chiao Yi (Taichung Veterans
General Hospital(VGHTC), Taiwan), Shih-Kai Lee (National Taiwan Ocean
University, Taiwan), Ren-Jie Huang (National Taiwan Ocean University,
Taiwan), and Jung-Hua Wang (National Taiwan Ocean University, Taiwan)

Al and Software Engineering

FeaMod: Enhancing Modularity, Adaptability and Code Reuse in Embedded Software Development...
246

Al Maruf (Ontario Tech University, Canada), Akramul Azim (Ontario Tech

University, Canada), Nitin Auluck (Indian Institute of Technolog

(IIT), India), and Mansi Sahi (Indian Institute of Technology (1IT),

India)



Function-Level Software Metrics for Predicting Vulnerable Code ...............c.coooooiiiiiiiiiinninnn.n. 252
Rayhan Amin (Mississippi State University, USA), Daniel Tanner
(Mississippi State University, USA), Yashita Sharma (Mississippi State
University, USA), Kollin Napier (Mississippi Gulf Coast Community
College, USA), and Tanmay Bhowmik (Mississippi State University, USA)

Applying Cluster Hypothesis to the Next Release Problem ................ccccccooiiiiiiiiiin 258
Hemanth Gudaparthi (Governors State University, USA), Nan Niu
(University of Cincinnati, USA), Jianzhang Zhang (Hangzhou Normal
University, China), and Juha Savolainen (Danfoss Drives A/S, Denmark)

Automatic Pseudocode Extraction at Scale ...................coociiiiiii 264
Levent Toksoz (The Pennsylvania State University, USA), Gang Tan (The
Pennsylvania State University, USA), and C. Lee Giles (The
Pennsylvania State University, USA)

Refactoring: Deep Dive and Current Trends .............ccocooiiiiiiiiiiiiiiiiiiiiiiiee e 270
Braden Weaver (University of North Florida, USA) and Sandeep Reddivari
(University of North Florida, USA)

Artificial Intelligence for HealthCare (AIHC) Workshop - II

Subgroup Analysis via Model-Based Rule Forest ...................ccccccociii 272
I-Ling Cheng (National Chung Hsing University, Taiwan), Chan Hsu
(National Sun Yat-sen University, Taiwan), Chantung Ku (National Sun
Yat-sen University, Taiwan), Pei-Ju Lee (National Chung Hsing
University, Taiwan), and Yihuang Kang (National Sun Yat-sen
University, Taiwan)

Glioma Grading using Machine Learning Techniques: Model Optimization and web Deployment . 278
Uriel Nguefack Yefou (African Institute for Mathematical Sciences,
Cameroon), Solafa Fadlallah (African Institute for Mathematical
Sciences, Senegal), Kobby Panford-Quainoo (African Institute for
Mathematical Sciences, Rwanda), Phanie Dianelle Negho (African
Institute for Mathematical Sciences, Cameroon), and Dieu-Donné Fangnon
(African Institute for Mathematical Sciences, Senegal)

Fairness Metrics in Al Healthcare Applications: A ReVIEW .............uuiiiiiiiiiiiiiiiiiiiiiicii 284
Ibomoiye Domor Mienye (University of Johannesburg, South Africa), Theo
G. Swart (University of Johannesburg, South Africa), and George Obaido
(University of California, USA)

Integrating Traditional Machine and Deep Learning Methods for Enhanced Alzheimer’s
Detection from MRITMAZES .........ccoiiiiiiiiiiiii e 290
Shreyan Kancharla (Independent Researcher, USA)

Supervised Contrastive Vision Transformer for Breast Histopathological Image

CLaSSIfICALION ... ...t 296
Mohammad Shiri (Old Dominion University, USA), Monalika Padma Reddy
(Old Dominion University, USA), and Jiangwen Sun (Old Dominion
University, USA)

xi



Enhancing Disease Symptom Analysis in Thai Text: Methods for Text Oversampling in
Imbalanced Data for Disease Detection ...................uuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 302
Ekkarat Boonchieng (Chiang Mai University, Thailand), Wanchaloem Nadda
(Chiang Mai University, Thailand), Wongthawat Liawrungrueang
(University of Phayao, Thailand), and Waraporn Boonchieng (Chiang Mai
University, Thailand)

CV & Visual Analytics

Multi-Eyes: A Framework for Multi-User Eye-Tracking using Webcameras .......................cccceees 308
Bhanuka Mahanama (Old Dominion University, USA), Vikas Ashok (Old
Dominion University, USA), and Sampath Jayarathna (Old Dominion
University, USA)

A Systematic Review of Facial Recognition Methods: Advancements, Applications, and Ethical
DILEMIMAS ......oiiiiiiiiii e 314
Asante Fola-Rose (Virginia State University), Enoch Solomon (Virginia
State University), Keshawn Bryant (Virginia State University), and
Abraham Woubie (Silo Al, Finland)

Visual Analytics in Requirements Engineering: A Systematic Literature Review ........................... 320
Srimai Varikuti (University of North Florida, USA) and Sandeep
Reddivari (University of North Florida, USA)

A Transformer Approach for Camera-to-LIDAR Data Registration ..................cccooeeeiiiiiiiiiiinnn.l. 326
Ju Wang (Virginia State University, USA), Yong Tang (n/a), Venkat R.
Dasari (DEVCOM Army Research Laboratory, USA), Billy Geerhart (DEVCOM
Army Research Laboratory, USA), Brian Rapp (DEVCOM Army Research
Laboratory, USA), Peng Wang (DEVCOM Army Research Laboratory, USA),
Wei-Bang Chen (Virginia State University, USA), and Isaac Watts
(Virginia State University, USA)

Author Index . . ... 331

xii





