RA
2026

8th International Congress on

Human-Computer Interaction,
Optimization and Robotic Applications

Abstracts Book

May 21-23, 2026 | Ankara-TUrkiye (Hybrid)

www.ichoracongress.com

f X



http://www.ichoracongress.com/
https://www.facebook.com/share/g/18zyngmBYn/
https://whatsapp.com/channel/0029VaQCocfDuMRgKwqaup2H

fm;y CHO RéAé 8th International Congress on Human-Computer Interaction,
i

20 Optimization and Robotic Applications
CONTENTS

(0030010 01111 USSP vi
QLG TGS N B N Nl N U v
Invited Speaker

Novel Al Methods for 5G and BeYOnd..........cooueoiiiiiiiiiiieeeeeee ettt et e b e st ebe b e b e saeesaees 1
Special Sessions

EXIT-ANA 2026: Explainable, Interpretable & Trustworthy Al for Next-Generation Network Autonomy................... 2
Tutorials

Explainable, Interpretable & Trustworthy Al for Next-Generation Network Autonomy..............cceecvvevververvessveesreenneens 3
Abstracts

Censoring-Aware Partially Linear Modeling of Human—Robot Task Completion Times .........cccceceverierieneriieneeceenne 5
Brain Tumor Diseases Classification and Detection using Deep Learning Approach............cocceveerieverieneneenieneeeenenn 6
Rule-Based Knowledge Distillation for Interpreting Random Forest Decision Functions............cccoeceveieiininienieceeene 7
Hierarchical Explainability in Multi-Layer Avionic Al ATChItECTUIES .......cc.ceviiiiiiiiiiiierieeie ettt 8
Toward Autonomous Design with AI-Native Systems ENgINeering ..........cccceeeuevieriieenieenienieeieesieesieesieesiteseeseeeieeeeens 9
Creating a Generative Al Chatbot for University Student Regulations ...........c.ccocceviririiininiiininienienenieniceccienieeeee 10
Reinforcement Learning-Based Network Slicing for 5G Vehicular Networks in Emergency Traffic Conditions......... 11
A Graph-Based Article Recommendation System with Multilayer Citation............ccecveevveereereesiieeiieereereereeseeseeesenes 12
SpectraTest: istem Miihendisligi ile REST API Test Urtimi ...........coevveviieieeeieeeeeeeeeeeeeeeeeseeeeeeeeeseese s eeesesenenenens 13
Ag Trafigi Anomali Tespitinde MLOps Tabanli Makine Ogrenmesi Yaklagimlarinin Karsilastirmali Analizi ............ 14
Lateral Resolution Enhancement of Ultrasound Images via Auto-Encoder Network ..........cccccceevvievieiciieciienienienieen. 17
Deep Learning-based Ensemble Multi-Architecture Model with Hybrid Approach for CIFARI1O...........c.cceevvveneeneee. 18
Yapay Zeka ile Kanser Tedavisini Gelistirme: Neoadjuvan Tedavi Yanitin1 Tahmin Etmek Igin Derin Ogrenme....... 19

www.ichoracongress.com
ichoracongress@gmail.com



http://www.ichoracongress.com/

8t International Congress on Human-Computer Interaction,

Optimization and Robotic Applications

Congress Chair

Prof. Dr. Turgut Ozseven, Department of Computer Engineering, Tokat Gaziosmanpasa University, Turkey

Technical Program Chairs

Publication Chairs

» Ebubekir Yasar, Tokat Gaziosmanpasa University, Turkey
» Serhii Yevseiev, National Technical University “Kharkiv
Polytechnic Institute”, Ukraine

» Huiyu Zhou, University of Leicester, UK
» Koksal Erentiirk, Atatiirk University, Tirkiye
» Muharrem Diigenci, Karabiik University, Tiirkiye

Advisory Committees

» Azzedine Draou, The Islamic University in Madinah, Saudi
Arabia

» Biisra Ozdenizci Kose, Gebze Technical University,
Tiirkiye

» Caner Ozcan, Karabiik University, Turkey

» Jamshed Igbal, University of Jeddah, Saudi Arabia

» Oleksandr Laptiev, Taras Shevchenko National University
of Kyivi, Ukraine

» Serkan Senkal, Tokat Gaziosmanpaga University, Tirkiye
» Tanupriya Choudhury, Graphic Era University, India

Technical Committee Members

» Adel Dallali, Réseau National Universitaire, Tunusia

» Adil Baykasoglu, Dokuz Eylul University, Tiirkiye

» Ahmet Ozek, Pamukkale University, Tiirkiye

» Ali Ozgedik, Gazi University, Tiirkiye

» Ali Durmus, Erciyes University, Tiirkiye

» Andrew Kusiak, University of Lowa, USA

» Andrii Musienko, National Technical University of Ukraine "Igor
Sikorsky Kyiv Polytechnic Institute", Ukraine

» Arezki Benfdila, Université Mouloud Mammeri de Tizi Ouzou,
Algeria

» Arzum Isitan, Pamukkale University, Tiirkiye

» Bachir Achour, University of Biskra, Algeria

» Benjamin Durakovic, International University of Sarajevo, Bosnie
Herzégovine

» Bilal Babayigit, Erciyes University, Tiirkiye

» Carlos Alves, Polytechnic Institute of Castelo Branco, Portugal

» Cem Emeksiz, Tokat Gaziosmanpasa University, Tiirkiye

» Ceyhun Karpuz, Pamukkale University, Tiirkiye

» Chiew-Foong Kwong, University of Nottingham, Ningbo Campus,
China

» Crescenzo Pepe, Universita Politecnica delle Marche, Italy

» Cagdas Allahverdi, Toros University, Tiirkiye

» Dursun Ekmekci, Karabiik University, Tiirkiye

» Elif Erzan Topgu, Uludag University, Tiirkiye

» Feyza Giirbiiz, Erciyes University, Tiirkiye

» George Christou, European University Cyprus, Cyprus

» Georgina Mirceva, Ss. Cyril and Methodius University in Skopje,
Macedonia

» Giiven Cankaya, Ankara Yildirim Beyazit University, Tiirkiye

» Grigoris Kaltsas, University of West Attica, Greece

» Hakan Gokdag, Bursa Technical University, Tiirkiye

» Hakan Temeltas, Istanbul Technical University, Tiirkiye

» Hao Wu , Maynooth University, Ireland

» Hayriye Serra Altinoluk, Mugla Sitk1 Kogman University, Tiirkiye
» Ijjada Sreenivasa Rao, Gandhi Institute of Technology and
Management, India

» Indubhushan Patnaikuni, RMIT University, Australia

» Ismail Iseri, Ondokuz May1s Uiversity, Tiirkiye

» Ivan Ganchev, University of Limerick, Ireland / University of
Plovdiv “Paisii Hilendarski”, Bulgaria

» Ivane Murusidze, Ilia State University, Georgia

» Kamil Dimililer, Near East University, TRNC

» Kazim Hanbay, Bingdl University, Tiirkiye

» Kenan Zengin, Tokat Gaziosmanpasa University, Tiirkiye

» Lim Seng Poh, Universiti Tunku Abdul Rahman, Jalan Universiti,
Malaysia

» Ljiljana Trajkovic, Simon Fraser University, Canada

» Ljubisa Stankovic, University of Montenegro, Montenegro

» Lucian N. Vintan, University of Sibiu , Romania

» M.Cengiz Taplamacioglu, Gazi University, Tiirkiye

» Manuel G. Gericota, Polytechnic of Porto, Portugal

» Marco Anisetti, Universita degli Studi di Milano, Italy

» Mariana Petrova, St.Cyril and St.Methodius University of Veliko
Tarnovo, Bulgaria

» Marius Cioca, University of Sibiu, Romania

» Matteo Gaeta, University of Salerno, Italy

» Mehmet Emir Koksal, Ondokuz Mayis University, Tiirkiye

» Mehmet Yiiksekkaya, Ankara University, Tiirkiye

» Mete Celik, Erciyes University, Tiirkiye

» Mohd Asyraf Kassim, Universiti Sains Malaysia, Malaysia

» Mohd Zulkifly Abdullah, Universiti Sains Malaysia, Malaysia
» Muhammet Baykara, Firat University, Tiirkiye

» Nadiia Kazakova, Odessa State Environmental University, Ukraine
» Nikesh A. Shah, Saurashtra University, India

» Nur Syazreen Ahmad, Universiti Sains Malaysia, Malaysia

» Oleg Barabash, National Technical University of Ukraine "Igor
Sikorsky Kyiv Polytechnic Institute", Ukraine

» Omer Galip Saracoglu, Erciyes University, Tiirkiye

» Patrick Goh Kuan Lye, Universiti Sains Malaysia, Malaysia

» Recep Ozdag, Yiiziincii Y1l University, Tiirkiye

» Ricardo Branco, University of Coimbra, Portugal

» Ryszard Pukala, PWSTE, Poland

» Safia Yasmeen, Alfaisal University, Saudi Arabia

» Salim el Khediri, University of Gafsa, Tunisia

» Selcuk Helhel, Akdeniz University, Tiirkiye

» Sergey Mikhalovsky, University of Brighton, UK

» Selahattin Budak, Gumushane University, Tirkiye

» Sinan Kivrak, Ankara Yildirim Beyazit University, Tiirkiye

» Sobchuk Valentyn, Taras Shevchenko National University of Kyiv,
Ukraine

» Sos Agaian, The University of Texas at San Antonio, USA

» Tayfun Dede, Karadeniz Technical University, Tiirkiye

» Ugur Fidan, Afyon Kocatepe University, Tiirkiye

» Vilas Thakare, Amravati University, India

» Vito Calderaro, Universita degli Studi di Salerno, Italy

» Zafer Dogan, Tokay Gaziosmanpasa University, Tiirkiye

» Zuhaila Mat Yasin, Universiti Teknologi MARA, Malaysia

www.ichoracongress.com

ichoracongress@gmail.com


http://www.ichoracongress.com/

fa

S 2026

A CHORA 8th International Congress on Human-Computer Interaction,
Optimization and Robotic Applications

TOPICS

[Track 1: Human-Computer Interaction
* Accessibility and Inclusive Design
» Augmented and Virtual Reality Interfaces
* Collaboration and Learning
* Context-aware Computing
» Emotional and Affective Computing
* Eye Tracking and Brain-Computer Interfaces
* Gesture and Speech Recognition
« Haptic Feedback Systems
» HCI Theories and Methods
» Human-Robot Interaction and Collaboration
» Mobile HCI and Automobiles
* User-Centered Design and Usability Testing

Track 2: Intelligent Control Systems and Optimization
* Applications in Manufacturing and Production
* Big Data Optimization Challenges
* Energy Optimization in Smart Grids
* Evolutionary Computation and Control
« Intelligent Fault Detection and Diagnosis
» Machine Learning Optimization Techniques
» Metaheuristics and Evolutionary Algorithms
* Multi-Objective Optimization Approaches
* Optimization in Scheduling and Logistics
* Optimization in Wireless Networks
* Real-Time Optimization and Adaptive Control
« Stochastic and Robust Optimization

Track 3: Robotic and Automation Applications
* Al-Driven Robot Learning

» Autonomous Navigation and SLAM (Simultaneous Localization and

Mapping)

« Cognitive Approach for Robotics

» Humanoid Robots and Social Robotics
« Industrial Robotics and Automation

» Medical and Rehabilitation Robotics

* Robot Perception and Sensor Fusion

* Robotic Manipulation and Grasping

« Soft Robotics and Bio-Inspired Robots
» Swarm Robotics and Multi-Robot Systems
» Underwater and Space Robotics

* Weapon and Ammunition Systems

Track 4: Artificial Intelligence (AI)
+ Al for Healthcare and Biomedicine
* Al for Image and Video Processing
* Al in Autonomous Vehicles and Drones
* Al in Cybersecurity and Threat Detection
* Al in Predictive Maintenance
* Cognitive Computing and Decision-Making Systems
* Deep Learning Techniques and Architectures
* Explainable Al and Ethical Considerations
* Grid and Cloud Computing
* Natural Language Processing and Chatbots
* Quantum Computing
* Reinforcement Learning Applications

Track 5: Electrical and Electronics Technologies
* Electric Vehicle Technologies
* Embedded Systems and IoT Devices
* High Voltage Engineering
* MEMS and Nanoelectronics
* Microcontroller and FPGA Applications
* Microwave and Antenna Technologies
* Photonics and Optoelectronic Devices
* Power Electronics and Renewable Energy Integration
* Sensor Networks and Smart Devices
* Signal Processing and Communication Systems
* Smart Grid and Energy Storage Technologies
* VLSI Design and Embedded Systems

Track 6: Interdisciplinary Topics
* Al Ethics in Robotics and Autonomous Decision-Making
* Al for Electronic Circuit Design Optimization
+ Al-Based Predictive Control in Electrical Systems
* Al-Enhanced HCI Techniques
* HCI in Autonomous Systems (e.g., Self-Driving Cars)
* Machine Learning for Signal Processing
* Optimization in Robotics Control
* Robotics in Renewable Energy Maintenance
* Smart Home and Smart City Applications
» Wearable Electronics and Human-Centric IoT

www.ichoracongress.com

ichoracongress@gmail.com



http://www.ichoracongress.com/

£AICHORA 8th International Congress on Human-Computer Interaction,
W 2026 Optimization and Robotic Applications

Novel AI Methods for 5G and Beyond
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College of Computing and Intelligent Systems, University of Khorfakkan, Sharjah 18119, United Arab Emirates
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Special Sessions

EXIT-ANA 2026: Explainable, Interpretable & Trustworthy Al for Next-Generation Network
Autonomy

Organizers
Associate Prof. Murat Karakus, Department of Software Engineering, Ankara University, Turkiye

Dr. Murat Karakus received his B.Sc. in Mathematics from Suleyman Demirel University (2009), his M.Sc. in Computer Science
and Information Systems from the University of Michigan-Flint (2013), and his Ph.D. in Computer Science from the Purdue School
of Science (2018). He is currently an Associate Professor and the Head of the Department of Software Engineering at Ankara
University. Dr. Karakus has authored over 60 peer-reviewed publications and serves as a reviewer for leading IEEE, ACM, and
Elsevier venues. He has served on organizing committees of major IEEE conferences (MeditCom, BalkanCom, BCCA,
BlackSeaCom). He has delivered tutorials at MeditCom 2023, BCCA 2023, and CCNC 2025, and has given invited talks at events
such as the IEEE Blockchain Summit 2022, Blockchain Summit Tiirkiye 2024, SIBIS 2024, ISMSIT 2025, and ISCT urkiye 2025.
He has organized workshops in BCCA 2024 and BCCA 2025. His research interests include next-generation networking, network
autonomy, NLP, explainable Al, Blockchain, network scalability, QoS, and routing. He has led several TUB” 'ITAK-funded and
industry-supported research projects.

Assist. Prof. Rukiye Savran Kiziltepe, Department of Software Engineering, Ankara University, Turkiye

Dr. Rukiye Savran Kiziltepe received her Ph.D. in Computer Science from the University of Essex, UK, in 2022. She also completed
her M.Sc. in Advanced Computer Science at the University of Essex in 2017 and her B.Sc. in Computer Education and Instructional
Technology at Hacettepe University, Turkey, in 2014. She is currently an Assistant Professor in the Department of Software
Engineering at Ankara University. She has contributed to national and international R&D projects in data science and multimedia
analysis. Dr. Kiziltepe has been a reviewer and editor for several journals and conferences and has served as an organizer of the
Predicting Media Memorability benchmark at the international MediaEval initiative since 2019. Her research interests include
machine learning, natural language processing, computer vision, and intelligent data-driven systems.

Fatih Bildirici, ASELSAN, Ankara, Turkiye

Fatih Bildirici is currently pursuing his Ph.D. in Artificial Intelligence at Ankara University. He holds an M.Sc. in Management
Information Systems and is continuing his graduate studies in Cognitive Science, reflecting a strong multidisciplinary orientation
toward technology and intelligent systems. Professionally, he serves as a Senior Subject Matter Expert at ASELSAN, where he
leads large-scale digital transformation initiatives. In addition to his industrial role, he provides consultancy to startups and
collaborates with technology companies focusing on Al integration. His research interests include explainable and responsible Al
and software development methodologies. Mr. Bildirici is committed to advancing transparent, ethical, and innovative Al systems
aligned with emerging business and technology needs.

Berkay Bayramoglu, Department of Software Engineering, Ankara University, Turkiye

Berkay Bayramoglu is currently pursuing the B.Sc. degree in Software Engineering at Ankara University, Ankara, Turkey. Since
2024, he has been with the ANLAM-NET Research Laboratory at Ankara University, working on large language model reliability,
hallucination detection, and XAI. He actively contributes to various TUB" 'ITAK-funded research projects. In 2025, he was an Al
Research Intern at the Interventional MR R&D Institute (G'IMRE) at Ankara University. He has co-authored a paper accepted to
IISEC 2026. Furthermore, he achieved 3™ place in the Teknofest 5G Positioning Competition and was a finalist in the Turkish
Natural Language Processing Competition. He currently serves as the Vice President of the YAZGIT Student Community. His
research interests include natural language processing, deep learning, agentic Al, explainable Al, and computer vision.

Scope

This workshop aims to address the critical challenges of “black-box” AI/ML models in next-generation network autonomy,
operations, and management. As networks evolve toward intent-based and highly automated operations (6G, O-RAN), the lack of
transparency in Al-driven analytics creates barriers to operator trust and regulatory compliance (e.g., EU Al Act). The workshop
will provide a comprehensive exploration of Explainable Al (XAI) tailored for network autonomy, operations, and management,
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covering explainability, interpretability, and trustworthy Al foundations, as well as widely used techniques (LIME, SHAP,
Integrated Gradients) and their application to real-world next-generation telecom use cases.

Topics of the Special Session
The workshop will cover a broad spectrum of topics at the intersection of XAl and next-generation networking, including but not
limited to:

XAI and Trustworthy Al for network autonomy, operations, and management.

Explainability methods for telecom AI/ML models (LIME, SHAP, Integrated Gradients, Grad-CAM, surrogate models,
counterfactuals).

Operator-centric interpretability and human-in-the-loop network decision support.

Transparent and verifiable Al for anomaly detection, fault/failure prediction, and SLA assurance.

Explainability challenges in 5G/6G, O-RAN, and cloud-native network architectures.

Metrics, benchmarking, and validation frameworks for evaluating XAI in communication networks.

Regulatory and compliance considerations, including EU Al Act, ETSI ENI, and O-RAN Alliance requirements.
System design patterns enabling trustworthy closed-loop automation and intent-based networking.

Case studies and real-world deployments of XAl-enabled autonomous network control.

Future challenges and emerging research opportunities in explainable, trustworthy, and autonomous networking.
AlIOps/MLOps Applications such as anomaly triage, root-cause analysis, and SLA violation explanations.

XAI for LLM-based network agents, multi-agent systems, and loT-scale environments.

Security and privacy implications of explaining Al decisions

Digital twins and synthetic data generation for XAI model training.
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Tutorials
Tutorial 1: Explainable, Interpretable & Trustworthy Al for Next-Generation Network Autonomy

Speakers
e Associate Prof. Murat Karakus, Department of Software Engineering, Ankara University, Turkiye
e  Assist. Prof. Rukiye Savran Kiziltepe, Department of Software Engineering, Ankara University, Turkiye
e Fatih Bildirici, ASELSAN, Ankara, Turkiye
e Berkay Bayramoglu, Department of Software Engineering, Ankara University, Turkiye

Duration: Half-day

Abstract: Al-driven automation is rapidly transforming modern network and service operations, yet the opaque nature of AI models
continues to limit trustworthiness, adoption, and safe decision-making in next-generation network environments. This tutorial
provides a structured, hands-on introduction to Explainable, Interpretable, and Trustworthy Al (XAI & IAI) for trusted network
autonomy, operations, and management. We explore the foundations of explainability, including key model-agnostic and model-
aware techniques such as LIME, SHAP, Integrated Gradients, surrogate modeling, counterfactual reasoning, and causal approaches.
We demonstrate how these techniques enable debugging, assurance, and operator confidence across complex network ecosystems.

This tutorial delivers a focused exploration of XAl theory for network autonomy, operations, and management. It introduces core
interpretability concepts and widely used techniques, such as LIME, SHAP, Integrated Gradients, surrogate models, counterfactuals,
and causal reasoning, building on seminal XAl research. The session connects these methods to emerging X Al-for-Networks work
across O-RAN, 6G, IoT ecosystems, intrusion detection, and knowledge-driven automation, and presents a taxonomy of telecom-
centric use cases spanning anomaly triage, SLA diagnosis, resource allocation, and validation of closed-loop actions.

Participants will engage in hands-on demonstrations using synthetic, anonymized KPI/telemetry datasets to explore explainability
challenges across O-RAN, AIOps/MLOps pipelines, and upcoming regulatory frameworks. The tutorial concludes by outlining
future research, including XAI for LLM-based agents, real-time and distributed explainability, and by highlighting how
explainability can be systematically embedded into trustworthy autonomous network management. By connecting explainability
with autonomy, this tutorial equips researchers and operators with the conceptual tools and practical skills to design, evaluate, and
deploy trustworthy Al systems for next-generation Al-native networks.

Outline of the Tutorial Content (Total: 180 minutes)
1) Introduction (10-minute - Murat Karakus,): Overview of the evolution toward autonomous network operations, risks of opaque
Al-driven decisions, and regulatory/standardization context.

2) Background on AI/ML for Network Operations (15- minute - Murat Karakus,):
a) AI/ML models in telecom: time-series, deep learning, GNNS.
b) Operational failure modes due to black-box Al.
¢) Challenges in AIOps observability and root-cause tracing.

3) Foundations of XAI (20-minute - Murat Karakus,):
Core XAI axes—interpretability vs. explainability, intrinsic vs. post-hoc, and local vs. global—are outlined with key metrics
(fidelity, stability, usability), stressing explainability’s necessity for trustworthy autonomous networks.

4) Core XAI Methods - Part I (20-minute - Fatih Bildirici):
a) Local vs. global explanations.
b) LIME
c) SHAP

5) Core XAI Methods - Part II (25-minute - Fatih Bildirici):
a) Integrated Gradients.
b) Surrogate models.
c¢) Counterfactual reasoning.
d) Causal XAI approaches.
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6) XAI Applications in Network Operations (25-minute- Rukiye Savran Kiziltepe):
a) Interpretable anomaly detection and alarm triage (traffic classification and intrusion detection).
b) KPI degradation / SLA explanation.
¢) O-RAN xApp/rApp validation and XAI in 6G ORAN.
d) Safe autonomous control loops and trust boundaries.

7) XAI Use Cases and Hands-On Demonstrations (30-minute - Berkay Bayramoglu):
a) Demo: Explainability-driven anomaly prioritization and failure identification.
b) Demo: Interpretable traffic forecasting and mobility prediction.
¢) Demo: Intent-based networking validation using explanation outputs.

8) Future Directions and Research Challenges (15-minute - Rukiye Savran Kiziltepe):
a) XAl for LLM-based network agents and decision pipelines.
b) Real-time explainability constraints.
¢) Distributed and multi-agent explainability in Federated and Edge Learning.
d) XAl in [oT-scale environments.
e) RAG for Network Al Agents.
f) LLM-Based Telemetry Summary and Explanation.
g) Synthetic Data and Digital Twins for XAl
h) Standardization opportunities (ETSI, O-RAN) and trustworthy autonomous management.

9) Conclusions - Q&A (10-minute - All): Summary of insights, industrial implications, and next steps.
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Censoring-Aware Partially Linear Modeling of Human—Robot Task
Completion Times

Ersin Yilmaz!

!Department of Statistics, Faculty of Science, Mugla Sitki Kocman University, Mugla, Turkey
ersinyilmaz@mu.edu.tr

Abstract — Task completion time is a fundamental endpoint in human-robot interaction (HRI) and collaborative robotics. However,
it is often right-censored in practice due to time limits, safety interruptions, or early termination. If censoring is ignored, standard
analyses may yield biased inference and, consequently, misleading conclusions regarding the impact of adaptive assistance or
interface design. In this study, we consider a censoring-aware semiparametric regression framework for modeling completion time,
aiming to retain interpretability while allowing flexible nonlinear human-related effects. Specifically, we model the log-completion
time using a partially linear structure, where a high-dimensional linear component captures robot-state and interaction features, and
a smooth nonparametric component represents a continuous covariate such as skill, workload, or task difficulty. To mitigate
multicollinearity and high-dimensionality in the parametric part, we employ a post-shrinkage strategy based on a weighted-ridge
approach, while the nonparametric component is estimated using spline-based smoothing. Censoring is incorporated through a
principled weighting scheme, ensuring valid estimation under realistic timeout mechanisms. The performance of the proposed
approach is examined through Monte Carlo simulation designs and a public benchmark dataset.

Keywords — human—robot interaction; right-censoring; semiparametric regression; partially linear models; post-shrinkage
estimation,; adaptive assistance; task completion time

An earlier version of this study was presented only as an abstract at ICHORA 2026.
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Brain Tumor Diseases Classification and Detection using Deep Learning
Approach
Assad S Doutoum

Department of Information System and Technology, Hitit University, Corum, Tiirkiye
assaddoutoum@hitit.edu.tr

Abstract — A brain tumor is a disease that affects brain cells and spreads if it fails to be recognized early. Treatment strategy and
patient survival rates are significantly impacted by early brain tumor discovery. specialists employing manual segmentation and
diagnosis from Magnetic Resonance Imaging (MRI) scans are difficult and vulnerable to mistakes. Thus, high-precision automated
techniques are currently in demand. Compared to human diagnosis, computer vision and deep learning are more effective and
dependable techniques. In this survey, we proposed an automated system that uses the EffecientNetV2S approach to identify and
categorize pituitary tumors, meningiomas, and gliomas. Transfer learning was used to develop the model, and the freezing technique
was applied to some layers. According to our findings, there are notable performance gains when EfficientNetV2S is used as the

underlying framework. In particular, the results showed that the total training accuracy, validation accuracy, test accuracy, and F1-
score were 99.85%, 98.67%, 98.67%, and 99%, respectively.

Keywords —  Brain Tumor, MRI, Deep Learning, Transfer Learning, EfficientNetV2S.

An earlier version of this study was presented only as an abstract at ICHORA 2026.
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il

Rule-Based Knowledge Distillation for Interpreting Random Forest Decision

Functions
Mert Biiyiikdede!, Esma Giilfem Aktas >
!Department of Computer Engineering, Istanbul Atlas University, Istanbul, Tiirkiye

2 Department of Computer Engineering, Istanbul Atlas University, Istanbul, Tiirkiye
mertbuyukdede@gmail.com, 220501038@st.atlas.edu.tr

Abstract — Tree-based ensemble models, particularly Random Forest (RF), provide strong predictive performance on high-
dimensional biomedical data. However, because these models consist of a large number of decision trees and complex decision
paths, interpreting their decision mechanisms is often difficult. This limitation restricts the transparency of model outputs and may
hinder their reliable use in biomedical applications. In this study, a rule-based knowledge distillation approach is proposed to
approximate the ensemble-level decision function of a Random Forest model with a simpler and more interpretable model. In the
proposed method, decision paths extracted from a trained Random Forest are represented as explicit rules. For each instance, a rule
activation matrix is constructed to capture the effectiveness of these rules and to represent the model’s decision behavior in an
interpretable feature space. Within this rule-based feature space, a sparse logistic regression model is trained to mimic the predictions
of the original Random Forest. To control model complexity, rule filtering is applied and a Top-K rule selection strategy is used.
The proposed method was evaluated on the METABRIC dataset using five-fold cross-validation. The Random Forest model
achieved an average AUC of 0.839, while the interpretable model achieved an AUC of 0.835 when the Random Forest decision
function was represented with 75 rules. The behavioral agreement between the two models was confirmed by a Pearson correlation
0f 0.9760. These results demonstrate that the decision behavior of Random Forest can be approximated with an interpretable model
while largely preserving predictive performance.

Keywords — Random Forest, Knowledge Distillation, Explainable Artificial Intelligence (XAI), Rule Extraction, Biomedical Data

An earlier version of this study was presented only as an abstract at ICHORA 2026.
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Hierarchical Explainability in Multi-Layer Avionic Al Architectures

Ali Berkol

Projects and Business Development Aselsan-Ulak Haberlesme Ankara, Tiirkiye
ali.berkol@yahoo.com

Abstract— Modern avionic mission systems increasingly rely on multi-layer artificial intelligence architectures integrating sensor
processing, data fusion, tactical reasoning, and mission-level decision support. While explainable Al (XAI) techniques have been
extensively studied at the model level, current approaches largely ignore the architectural hierarchy inherent in safety-critical avionic
systems. This paper proposes a Hierarchical Explainability Framework (HXF) designed specifically for multi-layer Al-based
avionics. The proposed framework decomposes explainability into four structured layers: (i) Sensor-Level Attribution, (ii) Fusion-
Level Feature Contribution, (iii) Decision-Level Reasoning Trace, and (iv) Mission-Level Operational Justification. Each layer
produces localized explanations aligned with its functional responsibility. A compositional aggregation mechanism then constructs
a coherent global explanation trace that preserves causal consistency across layers. Unlike conventional post-hoc XAl methods, the
proposed architecture embeds explanation generation directly into the system pipeline, enabling real-time explainability under
operational constraints. Furthermore, the framework introduces cross-layer consistency metrics to detect explanation conflicts and
improve trust calibration in safety-critical deployments. Simulation results on a representative avionic mission scenario demonstrate
that hierarchical explanations significantly enhance interpretability, traceability, and operator trust compared to single-layer
attribution methods, without degrading system performance. The proposed approach establishes a scalable and architecture-aware
foundation for explainable Al in next-generation mission-critical avionics.

Keywords— Explainable Artificial Intelligence, Distributed Sensor Fusion, Avionic System Architecture, Operational Al, Cross-
Layer Reasoning
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Abstract— Traditional systems engineering methodologies, including model-based systems engineering (MBSE), rely heavily on
human-driven requirement analysis, architectural decomposition, and iterative validation. While these approaches have been
effective for decades, they struggle to cope with the increasing complexity, dynamism, and uncertainty of modern socio-technical
systems. This paper introduces the concept of Al-Native Systems Engineering (AI-NSE) — a paradigm shift in which artificial
intelligence is not merely a supporting tool, but a foundational design component embedded across the entire systems lifecycle. We
propose a multi-layer Al-driven architecture that transforms the classical pipeline of requirements, architecture, simulation,
optimization, and validation into a self-evolving design loop. The framework integrates large language models for formalizing
semantic requirements and enabling traceability, graph neural networks for modeling architectural consistency, metaheuristic and
reinforcement learning methods for design-space exploration, and digital twin-based simulation for closed-loop performance
evaluation. Unlike conventional MBSE, AI-NSE enables dynamic requirement refinement, automated architecture generation, and
adaptive co-evolution of system configurations under changing operational constraints. A conceptual implementation scenario is
presented to illustrate how AI-NSE can autonomously generate, evaluate, and optimize system designs while maintaining
explainability and traceability. The proposed framework aims to redefine systems engineering as a collaborative intelligence process
between human experts and adaptive Al agents. We argue that Al-Native Systems Engineering represents a necessary evolution
toward managing the complexity of next-generation cyber-physical and autonomous systems.

Keywords—AI-Native Systems Engineering, Autonomous Design, Model-Based Systems Engineering, Large Language Models,
Intelligent Design Automation
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Creating a Generative AI Chatbot for University Student Regulations

Asli Beyza Ciftpinar!*+, Fatih Cavdur?

!Department of Industrial Engineering, Bursa Uludag University, Bursa, Turkey
’Department of Industrial Engineering, Bursa Uludag University, Bursa, Turkey
asliciftpinar@uludag.edu.tr, fatihcavdur@uludag.edu.tr

Abstract — Generative Al chatbots have found many applications owing to their large knowledge base and ability to specialize via
methods such as fine-tuning and Retrieval-Augmented Generation (RAG). Therefore, they are also popular for many educational
applications. In this work, a RAG-based generative Al chatbot named “Derema” was created by using several university regulations
for its RAG framework, and Google Gemini 2.5 Pro as the Large Language Model (LLM). Written in Python using the Gradio
library for its interface, Derema can scrape web links and read spreadsheets, documents (such as those prepared in word processors
and Portable Document Format (PDF) files), and standard text files.

Derema initially requests the user to choose a category. After the category is chosen, it reads the files for the chosen category and
chunks them into the given number of characters per chunk and the number of overlapping characters between chunks. After the
file-reading phase is complete, it opens the interface and waits for the user's input. Derema then detects the number of chunks closest

to the user input and sends them to the LLM along with the input. Finally, the LLM’s answer is presented to the user in the interface.

Keywords — Generative Al, Large Language Model (LLM), Retrieval-Augmented Generation (RAG), chatbot, university regulations
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Abstract — Network slicing allows a physical network to be partitioned into multiple virtual slices, supporting diverse service
requirements within a unified infrastructure. In 5G vehicular networks, this capability is especially important because safety-critical,
broadband, and massive connectivity services must coexist under highly dynamic conditions. However, accident scenarios can cause
sudden traffic imbalances and degraded communication quality, reducing the effectiveness of non-adaptive slicing strategies for
emergency communications. This paper presents a Q-learning framework for dynamic network slicing under emergency traffic
conditions in a 5G vehicular environment. The framework manages three network slices: Ultra-Reliable Low-Latency
Communication (URLLC), enhanced Mobile Broadband (eMBB), and massive Machine-Type Communication (mMTC), enabling
adaptive resource allocation when an accident disrupts normal network operation. The learning process uses a Quality of Service
(QoS) focused reward that jointly considers latency, reliability, throughput, and bandwidth efficiency. The proposed method is
compared with a baseline for dynamic network slicing. Results show that the learning-based approach improves slice-level latency,
reliability, and throughput, with the greatest improvements observed in emergency-focused URLLC services during accident
conditions. These results suggest that a Q-learning-based dynamic resource allocation method offers a viable approach to enhance
emergency responsiveness and overall service quality in vehicular communication scenarios.

Keywords — 5G, Vehicular Networks, Network Slicing, O-learning, Emergency Traffic, QoS.
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A Graph-Based Article Recommendation System with Multilayer Citation
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Abstract — We present a citation-centered article recommendation system that exploits the structure of scholarly citation networks
to identify relevant works for a user-specified target paper. Using OpenAlex, we construct a heterogeneous multilayer graph
comprising the target article, its primary and secondary citations, topical concepts, and publication venues. Candidate papers are
ranked with an efficient hybrid scoring model that integrates structural connectivity with semantic similarity and venue-based
supplementary signals, while preserving a deliberate distinction between primary recommendations for local relevance and
secondary recommendations for broader discovery. We evaluated the system on ten target articles from the citation recommendation
literature using proxy metrics (Jaccard similarity and ablation stability) as no ground-truth relevance labels were available. The
constructed networks were large, sparse, and well-connected, and the recommendations demonstrated consistent topical coherence,
with mean Jaccard similarity scores of 0.210 for primary recommendations and 0.187 for secondary recommendations. These
findings suggest that a simple and interpretable hybrid design can yield recommendations that are both structurally grounded and
semantically meaningful, without requiring expensive embedding models or user interaction data.

Keywords — citation networks, complex networks, recommendation systems, paper recommendation, OpenAlex
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SpectraTest: Istem Miihendisligi ile REST API Test Uretimi
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Ozet—Bilyiik dil modelleri (LLM), yazilim testinde giderek daha yaygin kullanilmaktadir; ancak REST API test iiretimine iligkin
karsilastirmalarin 6nemli bir boliimii halen yalnizca gecti/kaldi 6zetleriyle raporlanmaktadir. Bu ¢alismada, deterministik bir temel
referans (baseline) ile ¢oklu LLM stratejilerini ayni deney tasarimi i¢inde karsilastirabilen, tekrarlanabilir bir gergeve olan
SpectraTest sunulmaktadir. Cerceve OpenAPl/Swagger ve curl girdilerini desteklemekte, Web UI ve CLI modlarinda ¢alismakta
ve basic, edge focused, few shot ve strategy then generate istem profillerini uygulayabilmektedir.

Tek metrikli degerlendirme yaklagiminin sinirliliklarint agmak amaciyla: (i) token tabanli semantik test imzalari, (ii) jenerator ici ve
jeneratorler arast Jaccard benzerligi, (iii) bilesik gesitlilik skoru ve (iv) baskin 6zvektore dayali kiiresel siralama tlireten Hermitian
ikili kargilagtirma matrisi birlikte kullanilmaktadir. Bu semantik-spektral degerlendirme hatti, dogruluk, tekrar egilimi, kapsama ve
kesif gesitliligini eszamanli olarak yorumlamaya olanak vererek model davranislarini daha ayrintili bigimde goriiniir kilar.

Anahtar kelimeler—REST API testi, istem miihendisligi, biiyiik ~ dil modelleri (LLM), otomatik test iiretimi, semantik benzerlik,
Hermitian matris, spektral siralama

SpectraTest: REST API Test Generation with Prompt Engineering

Abstract— Large language models (LLMs) are increasingly adopted in software testing; however, a substantial share of comparisons
on REST API test generation is still reported only through pass/fail summaries. This study presents SpectraTest, a reproducible
framework that compares a deterministic baseline and multiple LLM strategies within the same experimental design. The framework
supports OpenAPI/Swagger and curl inputs, runs in both Web UI and CLI modes, and applies the basic, edge focused, few_shot,
and strategy then_generate prompt profiles.

To address the limits of single-metric evaluation, we jointly employ (i) token-based semantic test signatures, (ii) intra- and inter-
generator Jaccard similarity, (iii) a composite diversity score, and (iv) a Hermitian pairwise comparison matrix that produces a
dominant-eigenvector-based global ranking. This semantic-spectral evaluation pipeline enables the concurrent interpretation of
accuracy, repetition tendency, coverage, and exploratory diversity, making model behaviors more visible and interpretable.

Keywords— REST API testing, prompt engineering, large language models (LLMs), automatic test generation, semantic similarity,
Hermitian matrix, spectral ranking

This study was presented as a full paper at ICHORA 2026, and the full-text version is scheduled for publication in IJMSIT.

www.ichoracongress.com
ichoracongress@gmail.com



http://www.ichoracongress.com/
mailto:sulgulmez@stu.okan.edu.tr
mailto:emel.koc@okan.edu.tr

£ICHORA 8th International Congress on Human-Computer Interaction,
i 2026 Optimization and Robotic Applications

Ag Trafigi Anomali Tespitinde MLOps Tabanh Makine Ogrenmesi
Yaklasimlarinin Karsilastirmah Analizi
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Tiirk¢e Ozet — A§ trafigi anomali tespiti, siber giivenlik sistemlerinde kritik bir rol oynamaktadir. Bu ¢aligmada ag trafigi anomali
tespiti problemi i¢in farkli makine 6grenmesi modiillerinin performansi, ugtan uca bir MLOps platformu iizerinde karsilagtirmali
olarak degerlendirilmigtir. Calisma kapsaminda TensorFlow Decision Forests (TFDF), LightGBM, System AutoML ve H20
AutoML modiilleri ayn1 veri seti ve deney protokolii kullanilarak analiz edilmigtir. Modellerin performanst Accuracy, AUC,
Precision, Recall, F1, Kappa ve MCC metrikleri ile degerlendirilmistir. Deneysel sonu¢lar, TFDF Gradient Boosted Trees modelinin
%92.50 dogruluk skoru ile en dengeli performansi sagladigini géstermektedir. Calisma, model se¢iminin yalnizca dogruluk
metrigine gore yapilmasinin yeterli olmadigini ve 6zellikle giivenlik uygulamalarmda Recall ve F1 dengesinin kritik 6nem tagidigini
ortaya koymaktadir. Ayrica MLOps platformu iizerinde c¢alisan farkli modillerin deneylerin tekrarlanabilirligini ve
karsilastirilabilirligini artirdig1 gosterilmistir.

Anahtar Kelimeler — Anomali Tespiti, MLOps, TEDF, LightGBM, H20 AutoML, Ag Trafigi, Makine Ogrenmesi

A Comparative Study of MLOps-Driven Machine Learning Approaches for Network Traffic Anomaly

Detection

Abstract - Network traffic anomaly detection plays a critical role in cybersecurity systems. This study investigates how the
performance of different machine learning modules varies in the context of network traffic anomaly detection and aims to determine
which model provides the most balanced performance. In the literature, various machine learning and AutoML approaches have
been proposed for network traffic anomaly detection. Gradient boosting-based methods and AutoML solutions stand out due to their
high performance. However, existing studies often use different datasets and experimental setups, limiting the direct comparability
of models. This highlights the importance of conducting comparative analyses within a standardized MLOps environment. In this
study, TensorFlow Decision Forests (TFDF), LightGBM, System AutoML, and H20 AutoML modules were evaluated on an end-
to-end MLOps platform using the same dataset and experimental protocol. Model performance was assessed using multiple
evaluation metrics, including Accuracy, AUC, Precision, Recall, F1-score, Kappa, and MCC. Experimental results show that the
TFDF Gradient Boosted Trees model achieved the most balanced performance with an accuracy score of 92.50%. The findings
indicate that relying solely on accuracy is insufficient for model selection, especially in cybersecurity applications, where Recall
and F1-score are of critical importance. Furthermore, the use of an MLOps platform significantly improves the reproducibility and
comparability of experiments.

Keywords — Network Traffic Anomaly Detection, MLOps, Machine Learning, AutoML, Cybersecurity, Gradient Boosting
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