2025 IEEE 5th International
Conference on Human-Machine
Systems (ICHMS 2025)

Abu Dhabi, United Arab Emirates
26-28 May 2025

.O I E E E IEEE Catalog Number: CFP25W04-POD
° ISBN: 979-8-3315-2165-3



Copyright © 2025 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: CFP25W04-POD
ISBN (Print-On-Demand): 979-8-3315-2165-3
ISBN (Online): 979-8-3315-2164-6

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



TABLE OF CONTENTS

A Trust-Aware Reinforcement Learning Approach to Enhance Human-Agent Teaming: An
OVETCOOKEA-AT STUAY ....cctiiiiieeiie ettt ettt st e ettt e st e e tbeesabe e sbeessaeesseesseensseensseensseensseensseensneenses 1
Kiana Jafari Meimandi, Matthew L. Bolton, Peter A. Beling

When Robots Say Sorry in High-Stake Environment: Emotional Connection Might Matter More
than EXPIANATIONS .....eeveiiiiieiieie ettt ettt e st et e et e et e eaee et aesseesseenseensesssesseesseanseenseensenssenseenseensennsennnes 9
Liang Tang, Masooda Bashir

LLM-Powered Operator Advisor for Human-Robot Collaboration in Sustainable Assembly-
DiSASSEIMDIY CIIS ....eeeuviieiieeiie ettt ettt e e s te e et eesbeeesbeesabeeesbeessseessseesnsaeassaesssaenssaesnsesnsseenssennssens 19
Mahboobe Kheirabadi, Elham Ghorbani, Samira Keivanpour

Leveraging an LLM for Sustainable Product Development: An Eco-Design Framework ...........cccccceevenincnnene 23
Maryam Ashkbous, Laurence Coté, Samira Keivanpour

Multimodal Injury Risk Prediction in TENNIS ......cc.eeruiiiiiiiiieiieiceie ettt et 28
Francisco Erramuspe Alvarez, Shobharani Polasa, Weihao Qu, Jay Wang, Ling Zheng

Effects of Learning State Dependence of Reward Weights on Trust and Team Performance in a
Human-Robot Sequential Decision-Making TasK ...........cceecuerierieriieiieieeieseeseese ettt eae e seeens 35
Shreyas Bhat, Joseph B. Lyons, Cong Shi, X. Jessie Yang

Crowdsourced Navigation in Mass Evacuation: A Lab Study on User Contribution...........ccccccvveveveenveenveenen. 41
Hyesun Chung, Ruiwei Jiang, Siqian Shen, X. Jessie Yang

An Intelligent Companion Robot Based on Visual and Speech Recognition ............cccceeveninenenciiencnencnnn. 47
Yu-Ping Liao, Jo-Ying Liu, An-You Huang, Hao-Yang Chen, Ruei-Chang Lu

Eco-Friendly Electronic Energy Storage FUIMACE ........cccueiiieeiiieiiiieeiie ettt ettt sve e snae e 53
Yu-Ping Liao, Yu-Jyun Gao, Wan-Chi Wu, Ying-Xin Xu, Kai-Ni Chang

Assessing Occupational Burnout in Psychiatric Professionals Using Multimodal Emotion
ReCOGNIION IMETROMS. ...ttt ettt ettt b e bt et ettt s et e saeesbeenteenteenteebeenaeans 59
Huiyu Li, Jing Luo, Qi Zhong, Yanzhi Duan, Ivan Liu

Deep Learning Forecast of Attention Using fINIRS Data ...........cccoeviieiieiiiiieiiecieseeie et 65
Nicolas Grimaldi, David Kaber, Yan Chen, Ryan McKendrick, Yunmei Liu

Leveraging Laplacian Pseudoinverse for Spreader Node Detection in Interdependent Human-
IMACRINE INEEWOTKS. ...ttt ettt sttt e bt e bttt e e e s b e b e e bt e bt et e eaeesaeesbeenbeenbeenteenteeneenbeans 70
Carmela Comito, Annalisa Socievole

A Novel Feature Reconstruction Method for Bone Marrow Cell Classification............c.cceevererereeienienenennens 76
Huixiang Zhi, Muwei Jian, Hongyu Chen, Chunxiao Ren, Wenjing Xu, Changqun Nie,
Hanjiang Luo, Xiaoguang Li

Communication Dynamics and Team Performance in Multiple-Operator-Multiple-Agent (MOMA)
Hyesun Chung, X. Jessie Yang

Integrating Al for Human-Centric Breast Cancer Diagnostics: A Multi-Scale and Multi-View Swin
Transformer FrameWOTK.........cccooioiiiiiiiiiic ettt s 87
Farnoush Bayatmakou, Reza Taleei, Milad Amir Toutounchian, Arash Mohammadi



Battlefield Ground Target Detection Based on Improved YOlov10 ......cccocoviiiniiiiiiiiiiniinininineeccieieseene 93
Peiyao Liu, Jun Wang, Huanyu Yang, Tiandong Sun, Yuming Bo, Lijun Yang

Responsible LLM Deployment for High-Stake Decisions by Decentralized Technologies and
HUMAN-AT TNEETACHIONS .....vieeetieeiieeiieeieeette et te et e st e et e sbeeesteessbeessbeessseeasseesssaessseesssaeasseessseensseesssesnsseenssennssens 99
Swati Sachan, Theo Miller, Mai Phuong Nguyen

Generative Al-Powered Cognitive Agent for Holistic Human Performance Optimization.........c..cc.ccccevuenenee. 105
Ketty Minissale, Andrea Pitrone

Improved YOLOV8-Based Foreign Object Detection Method for Transmission Lines .........ccccoeeeveenceneenenns 112
Yu Zhou, Jun Wang, Huanyu Yang, Yuming Bo, Lijun Yang

The Technical Setup of the BIAS Project: Detecting and Mitigating Biases Related to the Labour
IMIATKEL ...ttt et a e h et a b s a e bt ettt besa e bt et nnen 118
Ahmed Abouzeid, Mascha Kurpicz-Briki, Soumya Kanti Datta

From Requirements to Test Cases: An NLP-Based Approach for High-Performance ECU Test Case
AULOINALION .....viiietiteet ettt ettt ettt ettt eb e et eh e et b et h e et n e a et b e e ene e 122
Nikitha Medeshetty, Ahmad Nauman Ghazi, Sadi Alawadi, Fahed Alkhabbas

Closed-Loop CNT Growth Using Retrieval Augmented Generation and Human Feedback.............c........... 128
Upasana Roy, Vani Seth, Mahady Hasan Rayhan, Ashish Pandey, Mauro Lemus Alarcon,
Matthew Maschmann, Prasad Calyam

Identifying Performance Measures for Al Pilots in a Tactical Combat Mission Scenario...........ccccoeeveruennenne. 134
Sungho Kim, Younggun Lee, Seunghoon Yoo, Inseob Hong, Yang Up Kim, Jin Yong Lee, Gu
Moon Jeong, Namkyu Lim, Jaehong Lee, Byungho Jung, Jungwoon Kim, Kwang Jin Yang

Designing Trustworthy Autonomous Systems: Integrating Multi-Dimensional Trust Measures for
Advanced Al MODIIIEY SYSEIMS.....cccuiiiiieiiieiiieeitieeteesiteeeteeeteesteesteeereesseessseessseeassessseessseessseesseesssesasseesns 136
Darya Zanjanpour, Nuzaira Habib, Hugh H. T. Liu, Jason E. Plaks

Topic Modeling Analysis of Driving Fears: Individual Variations and Emotional Responses......................... 142
Shiva Rasouli, Duha Alkurdi, Walter Talamonti, Mansoor Nasir, Areen Alsaid

Flight Testing an Optionally Piloted Aircraft: A Case Study on Trust Dynamics in Human-

AULONOMY TEAIMING ... eevieeeietieiieieeteeitesttestteteestesteseeesseeseesseesseessesseesseenseansesnsesseesssenssenseansesssenseenseensennsesnnas 149
Jeremy C.-H. Wang, Ming Hou, David Dunwoody, Marko llievski, Justin Tomasi, Edward
Chao, Carl Pigeon

Time Series Modeling of Electrodermal Signals to Understand Cognition During Gaming...........c..cccceeueenee. 154
Salman Mohd Khan, Swati Pal

Embracing Al in Our Lives - To What Extent Should New Creatures Resemble Us? ........c.cccccecevveiencncnnnn 160
Yejin Lee, Areen Alsaid, Sang-Hwan Kim

AffectLLM: A Large Language Model for Rating the Affective Quality of Representations ............ccccceuee.ee. 164
Abdallah Chehade, Areen Alsaid, Caleb Siefert, Barry Dauphin

Improving LLM-Driven Data Annotation Through Structured Instruction Engineering..........cc.ccceeevevvenennenne. 168
Maria Molchanova

CacheMamba: Popularity Prediction for Mobile Edge Caching Networks Via Selective State

Ghazaleh Kianfar, Zohreh Hajiakhondi-Meybodi, Arash Mohammadi



CoCo-POI: Collaborative Contrastive Learning for Point-Of-Interest Recommendation...........ccccccceveruennnee. 179
Esmatollah Rezaei, S. Jamal Seyedmohammadi, S. Kawa Atapour, Ali Abouei, Jamshid
Abouei, Arash Mohammadi

WMSDsNet: A Deep Learning Framework for Real-Time Ergonomic Risk Prediction in Human-

Robot Collaboration in DiSaSSEMDBLY ...........ccveriiiriiiiiiiierierii ettt et ete e saesseeseenneennes 185
Marziyeh Mirzahosseininejad, Morteza Jalali Alenjareghi, Firdaous Sekkay, Samira
Keivanpour

Polyp SAM 2: Advancing Zero-Shot Polyp Segmentation in Colorectal Cancer Detection ...........c.cccceeueeneee. 191
Mobina Mansoori, Sajjad Shahabodini, Jamshid Abouei, Konstantinos N. Plataniotis, Arash
Mohammadi

Causal Modeling for Student Major Selection DECISIONS.......cc.ecveriieriierieeie ettt 197
Noor Abid, Svetlana Yanushkevich

Challenges and Strategies in the Development of Large Models .........ccccoooiiiiiiiniiniiiiiicieeeeeeeee e, 205
Ziqi Wang, Jing Bi, Hailiang Zhao, Mengchu Zhou

Temporal Pattern-Aware QoS Prediction by Self-Attending Neural Tucker Factorization ..............cccecvererenenne 211
Yikai Hou, Peng Tang

A Human-Centered Automated Framework for Integrating Al in Balancing Numerical Generation
for Collectible Card GAMES ........coeeeeiiiirieriiirieee ettt sttt et e a b et b e st s oo ae e nes 217
Tairan Zhang, Yaoze Guo, Shuyi Zhang, Wei Cai

A Cognitive Digital Twin for Industry 5.0 Based on a Large Language Model Agent..........ccccvvveviveneeennnnen. 223
Shanhe Lou, Runjia Tan, Mengchu Zhou, Chen Lv

Systematic Prompt Framework for Qualitative Data Analysis: Designing System and User Prompts............. 229
Aisvarya Adeseye, Jouni Isoaho, Mohammad Tahir

The Design of an Online Meditation Learning and Sharing Platform............c.ccccoeveviriiiiincinniecieeeeeeee, 235
Wenging Mao
Robust Human Activity Prediction Through Multi-View Sensor Data Integration.............cccceevvevieneencnnenee. 241

Niccolo Petti, Antonio Pellicani, Fabio Frustaci, Francesco Porreca, Gianvito Pio

A Fast Latent Factorization of Tensors Model for Imputation of Missing Value in Water Quality
DIALA ..o s 247
Qian Liu, Lan Wang, Bing Yang, Hao Wu

LLM-Based Model Compression for Efficient on-Device Learning...........ccceeeveeeeieeeciieiiieeeciiesiieesieesveeeveens 251
Aryan Raj, Srinivasa K G, Harshit Kumar Chaubey, Siri Arelli

Solving Multi-Objective Disassembly and Assembly Line Balancing Problem with Worker Fatigue

Level Using Multi-Agent Proximal Policy Optimization Algorithm............ccceecvviviiiieiiiiiieeiie e e 257
Zihao Wei, Wenjing Zeng, Xiwang Guo, Jiacun Wang, Qi Kang, Shujin Qin, Jun Wang, Luyun
Liu

FedBWO: Enhancing Communication Efficiency in Federated Learning..............ccooceevveviveciieienieneeneeneeen, 263

Vahideh Hayyolalam, Oznur Ozkasap

Auxetic cTPU Soft Strain Sensor Augmented with Artificial Intelligence for Human Gait Analytics............. 269
Rahim Mutlu, Abeer Elkhouly, Umar Asghar, Ciara Odriscoll



Training, Research, and Consulting for Successful Intelligent Metaverse Initiatives — an HMS
P OIS PECEIVE. ¢ eetieiieie ettt ettt ettt e et et e b e s e st e s st et e e st e e st e e st et e e bt e b e et e enteeRee Rt e st enteenteeraeesaeseenseenneennas 276
Amjad Umar, Adnan Javed, Nauman Javed, Kamran Khalid

Analyzing the Fusion of Federated Learning and Large Language Model...........c.ccooceviiiiniiniinenencneee, 282
Dipanwita Thakur, Antonella Guzzo, Giancarlo Fortino

Disassembly and Assembly Line Optimization Considering Workspace Utilization .........cccceceeeeeeiencncnnnn 289
Wenjing Zeng, Xiwang Guo, Weitian Wang, Jiacun Wang, Shujin Qin, Qi Kang

LLM-Driven FMEA for Safe Human-Robot Collaboration in Disassembly............ccccceevviieriiieicieeniie e 295
Morteza Jalali Alenjareghi, Samira Keivanpour, Yuvin Adnarain Chinniah, Sabrina Jocelyn

A Vision for Leveraging Product Information and Log Files to Enable Smart-Troubleshooting of
Heterogeneous INterconnected DEVICES. ......coueiuiiiiiiiiiiiiete ettt ettt 302
Sania Partovian, Alessio Bucaioni, Francesco Flammini, Johan Thornadtsson

Leveraging Virtual Reality and Al for Enhanced Vocabulary Learning...........cocceceeeeevienenincnenencenienenennenn 308
Eduardo Tovias, Linfeng Wu

Towards XAl for the Facilitation of Human-Machine Learning of Graph Structure ..........cccooeevieneincnnnnee. 309
Julia Handl, Nikolay Mehandjiev

Aggregate Runtime Verification for Emergency Healthcare in Crowded Events..........ccccoceveneninccicncnennnn 315
Gianluca Torta, Gianluca Aguzzi, Ferruccio Damiani, Mirko Viroli

Features in Pathological VOIiCe DiIStOTtIONS .....c..ieeveeriiieriieeeiieeieeeieesteeeteesreesbeesseessseesseessseesnseeesseesnseesseesns 319
Sergei Katkov, Mohammad Shirdel, Antonio Liotta, Alessandro Vietti, Egle Sciuto, Maura
D'Amico, Mariella Raciti, Vincenzo Saita

Gamifying Human-Al Interaction: Using Large Language Models for Enhanced Engagement and
LLCAITIINE ..ottt ettt et et et e s e e s et e e st e st enseess e et te st e s e enseenseentesaee st enseenteenteenseeseeseenseenneennes 325
Carlos J. Costa, Manuela Aparicio, Joao Tiago Aparicio

Enhancing EEG-Based Limbs Movement Classification Through Advanced Machine Learning

Techniques fOr MOtOr TMAZETY ....cc.eeiuiiiiiiiiie ettt sttt ettt et be et e b e b ebeeaeeeaeas 332
Paolo Sorino, Domenico Lofii, Alessandro lannone, Fedelucio Narducci, Eugenio Di
Sciascio, Tommaso Di Noia

Dear LLM, Why Are They Complaining? on Root Cause Analysis (RCA) in Customer Service
Automation Using Large Language Models (LLIMS) ...cocuoiiiiiiiiiiiiiiieieieee ettt 338
Kadhim Hayawi, Sakib Shahriar

EEG Sensing to Assess Mental Fatigue Across Personality Traits Under Cognitive Load ...........c.cccceenenene 344
Majid Riaz, Pedro Guerra, Raffaele Gravina

Streamlining Serial Communication Protocol Development on SoC Platforms for Code Reusability ............ 350
Francesco Porreca, Raffaele Gravina, Antonio Pellicani, Niccolo Petti, Fabio Frustaci

Exploring Multi-Agent Human-Robot Teaming Dynamics in a Musical Orchestral Context............ccccceueuee. 356
Rashmi Chawla, Francesco Pupo, Giancarlo Fortino

Modeling the Edge-Cloud Continuum: A Brain-Computer Interface Case Study.......cccccoooveveriinieniencnncnnee. 362
Luigi Rizzo, Paolo Zicari, Franco Cicirelli, Raffaele Gravina, Antonio Guerrieri, Md Babul
Islam, Claudio Savaglio, Andrea Vinci



Simulating Smart Healthcare Systems in the Edge-Cloud Continuum...........cocceveeerienieneneneneneeienienienenaens 369
Roberto Parise, Ramona Procopio, Francesco Pupo, Claudio Savaglio

An Automl Approach for the Efficient Classification of Damaged Roofs Using Fuzzy-Transform................. 375
Massimo De Santo, Francesco Flammini, Rosario Gaeta, Hangli Ge, Zia Ur Rehman

Exploring the Effects of Control Frames and Views in Teleoperation...........c..cecceeeeeienenincneneneeienienennene 381
Kuang-Jou Chen, Chih-Hsing Chu

Empathy-Enhanced Chatbot for Psychological Support: A Retrieval-Augmented and Therapy-
INTOTMEA APPIOACK. .....eiieiiiiiiie ettt et e et e et e et e ebee e beeesbeeesbbeesseeensaeensaeensseenseesnsaeenseennses 385
Yong-Xiang Chen, Yu-Chiao Chang, Hsi-Wei Ho

Design of a Personalized Caffeine and Sleep Management Application for Shift Workers ..........cccccoevvvennenee. 391
Yong-Xiang Chen, Kai-Lin Wang, Ching-Ying Chiang, Ssu-Ting Chou

Rethinking ICT Engineering with Transformative Impact of Al-Based Innovation and Co-Creation ............. 397
Imed Ben Dhaou, Hannu Tenhunen, Jouni Isoaho, Xing Guo, Zhuo Zou

Detecting Nurse Burnout with Multi-Modal Large Language Models: A Feasibility Study .........cccccvevvvennnee. 403
Jing Luo, Yanzhi Duan, Huiyu Li, Ivan Liu

A Deep Ensemble Intrusion Detection System for the Internet of Things Enabled Wearable
COMPULINE SYSTEIMIS. ... eeutieuieeiteetiertiesteeteetestesttesteeseeteasseesseasaesseesseesseansesssesseesssasseenseanseassesssenssensaenseensesnsesnns 408
Sarika Choudhary, Nishtha Kesswani

Evaluating Large Language Models for Sentiment Analysis: A Comparative Study of Accuracy and
SCALADILILY ...ttt ettt ettt ettt et ea et e bttt b e e bt st et et et e ekt e Rt eae ek e eaeent et et ekt eaeebeentensensesenteeaen 413
Nouf Almontashry, Siba Ziadi, Khadeja Njaai, Rabab Alomairy

Adaptive Cognitive Feedback Loop for Situation Identification in Wearable Computing Systems................. 420
Giuseppe D'Aniello, Zia Ur Rehman, Yngve Lamo

Skin Detection Through Hyperspectral IMaging ..........ccceovieiiirieniiiiiiiieeiesieseee e 426
Massimo Micieli, Franco Cicirelli, Francesco D'Amore, Antonio Guerrieri, Andrea Vinci

Using Brain-Computer Interface in Cognitive Buildings: A Real-Time Case Study........ccccocevervreecienenennenn 433
Luigi Rizzo, Franco Cicirelli, Francesco D'Amore, Antonio Francesco Gentile, Antonio
Guerrieri, Andrea Vinci

Toward a Metamodelling Approach for Water Distribution SYStemS .........cc.eevveeriieriieeniienie e e 437
Franco Cicirelli, Antonio Guerrieri, Massimo Micieli, Maria Antonietta Panza, Rosa
Varchera, Andrea Vinci

Towards an Analysis of Situational Awareness and Moral Judgement in Weaponized Manned-
Unmanned Teaming IMISSIONS ........eecueeuerierrierieesiesteseesseesseesseasseessesseesseessessessesssesseesseesesssesssesseesseessesssesnes 441
Sissy Friedrich, Axel Schulte

Conceptual Approach to Single Seat Tactical Helicopters in MUM-T Operations: An Operational
PALOT'S POISPECTIVE .. .viuiiiieiiietiett ettt ettt et e e st e st esae et e esteesbeesaessee s e enseensesnsesseesseenseenseesseassenseenseensennsesnnas 447
Tizian Driessen, Axel Schulte

Enabling Adaptive Pilot Assistance Through Task-Awareness: Evaluation of an Activity
RECOGNIION SYSEEIM..c..eeiiiiiitieit ettt ettt sttt et ea e eb e s b e b e et e e saesaeesbeesbeenbeenteesteeseenbeenbeenseennesnees 453
Karl Tschurtschenthaler, Axel Schulte



An LLM-Based Agentic Natural Language Dialogue System Approach for Helicopter MUM-T

L0313 21 (0] USRS 459
Dominik Kiinzel, Prakash Jamakatel, Tyler Shillig, Axel Schulte

The Impact of HAT on Team Dynamics and Coordination: A Teaming-Oriented Study for MUM-T ............. 465
Neubauer Stefan, Schulte Axel

Deploying Digital Twins as a Service in Hybrid CLoUdS .........c.oecvieiirieiieiieiece e 471
Shao-Wei Ho, Kritee Neupane, Wen-Ping Tsai, Lewis Tseng, Moayad Alogaily

The Impact of Model Complexity on Data Shift Adaptation: A Comparative Analysis in Hospitality
DIOIMIAIN ...ttt h et e b e st b e s bt bt at e st ettt b e bbbt a et st b e bt bt bt ea e aenae b e 472
Daniel Gebre, Moayad Alogaily, Mohsen Guizani

Author Index





