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A Novel Deep Learning Model for Diabetes Diagnosis
Haniyeh FATTAHI! ®. Yousef FARHANG?

! Vocational School, Department of Computer Technologies, Istanbul Esenyurt University, Turkey.
2 Faculty of Engineering and Architecture, Department of Computer Engineering, Istanbul Esenyurt University, Turkey
*Corresponding author: Hanivehfattahi@esenyurt.edu.tr
*Speaker: youseffarhang@esenyurt.edu.tr
Presentation Type: Oral

Abstract - Diabetes is a chronic disease affecting millions worldwide, necessitating early and accurate diagnosis for effective
management. Traditional diagnostic methods, while reliable, often struggle with efficiency and early-stage detection. Deep learning has
emerged as a powerful tool in medical diagnostics, offering improved accuracy and predictive capabilities. This paper introduces a novel
deep learning model for diabetes diagnosis, leveraging advanced neural network architectures. Trained and evaluated on standard
datasets, the model outperforms conventional methods, demonstrating superior diagnostic accuracy and reliability. Our findings
underscore the potential of deep learning to enhance diabetes detection and patient outcomes.

Keywords: Deep Learning; Diabetes; Diagnosis, Artificial Intelligence (Al).
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A Deep Learning Framework for the Identification of Distinct Stages in
Diabetic Retinopathy through Retinal Image Analysis

A.D.P. Rupasinghe'* and K.G. Samarawickrama'”

I 1Department of Electrical, Electronic and Telecommunication Engineering, General Sir John Kotelawala Defence University,
Ratmalana, Sri Lanka
*Corresponding author: dinul99r@gmail.com
*Speaker: samarawickramakg@kdu.ac.lk
Presentation Type: Oral

Abstract —Diabetic retinopathy is the leading cause of blindness among diabetic patients. It occurs when the light-sensitive tissue
in the retina is damaged. According to WHO statistics, the current global prevalence of diabetic retinopathy is approximately
103 million and is expected to be 161 million by 2045. The existing diagnosis methods are enriched with advanced retinal image
processing and feature extraction techniques are frequently used to detect the presence of diabetic retinopathy in patients rather
than focusing on early-stage detection. Therefore, detecting diabetic retinopathy at an early stage is crucial to prevent severe
complications. The current study has explored the feasibility of identifying different stages of diabetic retinopathy using retinal
images analyzed through deep learning algorithms. Labeled data corresponding to the five stages of diabetic retinopathy from
the APTOS 2019 blindness detection dataset were preprocessed and a transfer learning approach was applied, utilizing pretrained models
from ImageNet for training. Among the transfer learning algorithms, the neural networks of ResNet 101,
DenseNet 201 and EfficientNet b0 were selected to train three DL models to select the optimal model based on test accuracy.
The proposed method achieved a test accuracy of 91% using the fine-tuned EfficientNet b0 model.

Keywords — Stages of Diabetic retinopathy, Deep learning, Test accuracy, EfficientNet b0
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Explainable Multi-Task Deep Learning for Blood Glucose Forecasting: A
Lightweight, Interpretability Focused Approach

Sarmad Magsood "', Muhammad Abdullah Sarwar 2, Egle Belousoviené * and Rytis Maskeliiinas '

!Department of Applied Informatics, Vytautas Magnus University, 44404 Kaunas, Lithuania
2Centre of Real Time Computer Systems, Faculty of Informatics, Kaunas University of Technology, LT-51386 Kaunas, Lithuania
3Department of Intensive Care, University of Health Sciences, Kaunas, Lithuania
*Corresponding author: sarmad.magsood(@vdu.lt
*Speaker: sarmad.magsood@yvdu.lt
Presentation Type: Oral

Abstract — Accurate and transparent blood glucose forecasting is crucial for effective diabetes management. This paper presents
an interpretable deep learning (DL) framework based on multi-task learning (MTL) for forecasting glucose levels at multiple
prediction horizons. In contrast to complex hybrid systems, we isolate the MTL core and integrate explainability methods such
as Shapley Additive Explanations (SHAP) and permutation-based feature importance (PFI). Our approach enables a clear
understanding of model behavior while achieving strong predictive performance. Evaluated on the BrisT1D dataset, the model
achieves an R? score of 0.956, RMSE of 0.045, and MAE of 0.033, while highlighting the critical influence of historical glucose
readings. This focused study provides insights into how interpretable Al can support reliable decision-making in diabetes care.

Keywords — Blood glucose forecasting, multi-task learning, explainable Al, attention mechanism, diabetes prediction
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Lightweight Attention-Based Framework for Semantic Segmentation and
Compression of 3D LiDAR Data

Rytis Maskelitinas '**, Sarmad Magsood !

!Centre of Real Time Computer Systems, Faculty of Informatics, Kaunas University of Technology, LT-51386 Kaunas, Lithuania )
*Corresponding author: sarmad.magsood@ktu.lt
*Speaker: sarmad.magsood@ktu.lt
Presentation Type: Oral

Abstract — Efficient semantic segmentation and compression of 3D point cloud data are essential for enabling scalable, real-
world applications involving large-scale LiDAR environments. This work presents a lightweight hybrid framework that
integrates point transformer v3 (PTv3) with squeeze-and-excitation (SE) attention blocks to enhance feature learning in sparse
and imbalanced point clouds. To address class imbalance, we incorporate the synthetic minority over-sampling technique
(SMOTE) during preprocessing. Additionally, a truncated pyramid-based compression scheme is employed to reduce data size
while preserving geometric structure. The proposed approach achieves strong segmentation performance on SemanticKITTI and
ShapeNet, reaching mean IoU scores of 87.5% and 89.4%, respectively. These results demonstrate the effectiveness of combining
hierarchical attention, channel-wise modulation, and geometric compression for accurate and compact 3D scene understanding.

Keywords — Point cloud segmentation, LIDAR, PTv3, Squeeze-Excitation, semantic segmentation
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Attention-Augmented DenseNet Architectures with Feature Selection for
High-Performance Image Classification

Murat CANAYAZ!"™

!Department of Computer Engineering/Van Yuzuncu Yil University, Van, Tiirkiye
*Corresponding author: mcanayaz@yyu.edu.tr
*Speaker: mcanayaz@yyu.edu.tr
Presentation Type: Oral

Abstract — In this study, we propose a robust deep learning framework that integrates attention mechanisms into convolutional
neural networks to enhance binary image classification performance. The architecture incorporates Convolutional Block Attention
Module (CBAM) and Squeeze-and-Excitation (SE) blocks into three variants of DenseNet architectures: DenseNetl21,
DenseNet169, and DenseNet201. Each model was trained on a custom-labeled dataset and evaluated using ROC-AUC, accuracy,
F1-score, and confusion matrix metrics. Grad-CAM visualizations were used to provide spatial interpretability. Feature vectors were
extracted from the final dense layers of the trained models and subjected to four different feature selection techniques: SHAP, PCA,
RFE, and SelectKBest. These reduced feature sets were classified using five machine learning algorithms including Support Vector
Machines, Random Forest, Logistic Regression, Naive Bayes, and XGBoost. Among all configurations, DenseNet69 combined with
PCA and XGBoost achieved the highest classification performance with 96.08% accuracy and a ROC-AUC score of 0.9769. SHAP
and RFE-based models also exceeded 96% accuracy. The results indicate that integrating attention mechanisms into DenseNet
backbones significantly improves classification outcomes, and that transferring learned features to traditional classifiers further
enhances performance and interpretability. The proposed framework is promising for high-stakes binary classification problems
where both accuracy and explainability are critical.

Keywords — CBAM, DenseNet, feature selection, Grad-CAM, deep learning, image classification
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Bibliometric Analysis of Prostate Cancer and Deep Learning

Nihan OZBALTAN!"*

!Department of Computer Engineering/Izmir Bakircay University, Izmir, Turkey
*Corresponding author: nihan.ozbaltan@bakircay.edu.tr
*Speaker: nihan.ozbaltan@bakircay.edu.tr
Presentation/Paper Type: Abstract

Abstract — One of the most common tumors in men around the world, prostate cancer presents considerable obstacles to early
detection, precise diagnosis, and efficient treatment planning. Innovative approaches to better managing prostate cancer have been
made possible by recent developments in artificial intelligence (AI), especially deep learning. Deep learning algorithms provide
previously unheard-of precision in pattern recognition, predictive modeling, and decision support systems due to their capacity to
evaluate complicated datasets like clinical records, genetic profiles, and medical imaging. To thoroughly assess the corpus of
literature on the relationship between deep learning and prostate cancer, this study performs a bibliometric analysis. Through an
analysis of publishing patterns, highly referenced publications, well-known authors, top journals, and new fields of study, this report
offers a thorough summary of the state of deep learning applications in prostate cancer.

The results of the study demonstrate the advancements made in applying deep learning to problems including survival analysis,
tumor detection, segmentation, and treatment response prediction. These developments could improve patient outcomes, optimize
treatment plans, and increase the accuracy of diagnoses. Additionally, this study highlights important research gaps and avenues for
further investigation, promoting multidisciplinary cooperation among radiologists, oncologists, and Al researchers. This work
intends to direct future research efforts and expedite the incorporation of Al-driven solutions into clinical practice by illuminating
the revolutionary potential of deep learning in the management of prostate cancer..

Keywords — deep learning, prostat cancer, machine learning
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Oneri Sistemlerinde Kisilik Ozelliklerine Gore Performans ve Popiilerlik
Yanhhg1 Analizi

Tugba Tiirkoglu Kaya'™

!Bilgisayar Miihendisligi Boliimii, Ardahan Universitesi, Ardahan, Tiirkiye
*Corresponding author: tugbaturkoglu@ardahan.edu.tr
*Speaker: tugbaturkoglu@ardahan.edu.tr
Presentation Type: Oral

Ozet — Oneri sistemleri, kullanicilarin tercihlerine dayali olarak kisisel ve memnuniyetin 6n planda oldugu 6neriler sunmay1
amaglamaktadir. Ancak her ne kadar amag dogrultusunda hareket edilmeye ¢alisilsa da, 6nerilerde popiiler yanlilig1 problemi ile
kargilagilmaktadir. Bu c¢aligma, Oneri sistemlerinin kigilik tahmini alanindaki kullanimini ele almakta ve bireylerin kisilik
ozellikleri (Agiklik, Uyumluluk, Duygusallik, Sorumluluk ve Disadoniikliik) temelinde popiilerlik yanliligini incelemeyi
amaclamaktadir. Caligmada ayrica, bu kisilik boyutlarina gore yapilan tahminlerin dogrulugunu degerlendirmek amaciyla
gelistirilen bir modelin etkinligi analiz edilmistir. Degerlendirmelerde siralama tabanli (nDCG, GAP) ve kapsama tabanli (APLT,
LTC) metrikler kullanilmistir. Elde edilen sonuclar, Aciklik boyutunda modelin siralama basarisinin en yiiksek oldugunu
gosterirken, GAP degerlerinin tiim boyutlar i¢in negatif olmasi siralama dogrulugunda 6nemli eksikliklere isaret etmektedir.

Anahtar Kelimeler — Oneri sistemleri, Popiiler yanlihgi, Kullanici egilimi
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Brain Tumor Classification Using Fine-Tuned Transfer Learning

Mustafa Suban Dut!*, Meri¢ Cetin!”

!Department of Computer Engineering, Pamukkale University, 20160, Pamukkale, Denizli, Tiirkiye
*Corresponding author: mcetin@pau.edu.tr
*Speaker: dutmustafasuban@gmail.com
Presentation Type: Oral

Abstract — Brain tumor is a progressive disease that significantly affects human life. These diseases can reduce the quality of life
by causing losses in motor and cognitive functions. Since the chance of treatment decreases when not diagnosed early, advanced
technologies are needed for diagnosis and prognosis. In this study, the applicability of transfer learning-based approaches for the
classification of brain tumors was investigated. For this purpose, the classification performance of a proposed convolutional
neural network model was compared with the performances of pre-trained transfer learning models such as VGG16, ResNet50
and InceptionV3. The designed models were trained on two different brain tumor datasets with two and four classes. The obtained
results were analyzed by comparing the performance parameters of each model on different datasets. As a result, pre-trained
transfer learning models supported by fine-tuning applications showed high performance in both two-class and four-class brain
tumor classification tasks.

Keywords — Brain tumor classification, deep learning, transfer learning, fine tuning
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Comparative Analysis of cVAE, cGAN, and LSTM Models for Music
Generation Based on Weather Conditions

Nedim Karavdic'*, Becir Isakovic!*

I International Burch University, Bosnia and Herzegovina
*Corresponding author: becir.isakovic@ibu.edu.ba
*Speaker: nedim.karavdic@stu.ibu.edu.ba
Presentation Type: Oral

Abstract — Generative Artificial Intelligence is gaining popularity every day and uses contextual data to personalize and enhance
user experiences. This paper explores music generation that is conditioned on weather. It influences musical compositions by
connecting MIDI music data with corresponding weather attributes, for example sunny and cloudy weather. In this paper, three
generative models are compared for the task of weather based music generation; Conditional Variational Autoencoder (cVAE),
a Conditional Generative Adversarial Network (cGAN) and Long Short-Term Memory (LSTM) network. Mentioned models are
implemented and trained on combination of large MIDI corpus with historical weather information. Performance of models in
this paper are evaluated using metrics that capture musical diversity and quality, such as pitch range, unique pitches and pitch
variance, and for fidelity to real data is measured by mean squared error and KL divergence. Results of the paper showed that
the cVAE produced the most diverse music for music that is context sensitive. Using cVAE in this approach helped the model
in achieving the widest pitch range and variety of notes with low error. Runner ups in this comparison was cGAN that generated
relevant music, but with slightly less diversity while LSTM showed higher error and inability to integrate the weather context.
Contributions to this work is made of the first comparative analysis of these architectures for weather based music generation,
exploration of their strength and limits and evidence that environmental data can be used to influence Al generated music. Results
showed the relevance of blending weather data with music generation which can serve as a foundation for applications such as
adaptive game soundtracks, mood based music therapy or dynamic background music that is being generated according to the
user's environment.

Keywords — Music Generation, cVAE, cGAN, LSTM, MIDI
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Opportunities and Challenges of Using Artificial Intelligence in the
Educational System

Inga Abuladze'->™*

!Department of Informatics and Control Systems, Georgian Technical University, Thilisi, Georgia
’Department of Information Techology, Business and Technology University, Thilisi, Georgia

*Corresponding author: i_abuladze@gtu.ge
*Speaker: i_abuladze(@gtu.ge

Presentation Type: Oral

Abstract - Author research interest is using Al tools in learning in any field connected with education. In this study proposes the
idea of how to make the educational process more flexible in the post-pandemic period using the Artificial Intelligence (AI)
technologies. Machine learning algorithms are used to solve this task, which will make the learning process more efficient and
objective. Along with this, it will be adjusted to the ability of each student and will make the work of the teacher easier.

In the post-pandemic period, modern teaching methods are: face-to-face, online and hybrid teaching. Each method has its own
advantages and disadvantages. Since the 21st century is era of globalization, online, distance and hybrid methods are considered to
be a more acceptable form of teaching in the future.

In this study considerable optimism around the idea that, as Al becomes a more integral part of the classroom, teachers will be better
equipped to offer an individualized learning experience for every student.

In this study the Author reviews all teaching methods. After the COVID-19 era, hybrid and online teaching methods are a new
challenges in educational institutions, representing a more acceptable form of teaching worldwide. The situation now is that many
institutions continue online classes and, at the same time, blend them with face-to-face classes.

Along with online learning, hybrid teaching methods have become established at leading universities around the world. Hybrid
teaching is still a necessary trend in the future teaching reform base on its multiple advantages. However, in order to improve the
teaching outcomes, students participation and learning initiatives, it is imperative to undertake additional reforms in the future
teaching process. Hybrid Education is one of the most interesting concepts of the 21st century education system.

Keywords: Education Process, Online Learning, Face-to-face Learning, Innovation Technology, Modern Teaching Methods,
Artificial Intelligent, Machine Learning Algorithm, Era of Globalization.
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Advanced Maritime Vessel Detection in Satellite Imagery Using Masati-V2

Keerthi Reddy Gudibandi'*, Venkata Sai Suchitha Sreeram', Sreenivasulu Chamarthi', Hajarathaiah Koduru'™

Department School of Computer Science and Engineering, VIT-AP University, Amaravati, India
*Corresponding author: hajarathaiah.k@vitap.ac.in
*Speaker: keerthi.21bce8078@vitapstudent.ac.in
Presentation Type: Oral

Abstract - Maritime vessel detection in satellite images addresses real time issues such as maritime security, illegal fishing, and
environmental monitoring, which require efficient tracking of vessels in large scale. Maritime vessel detection is challenged by
limited annotated satellite datasets, varying sea conditions, and the presence of small or overlapping vessels.YOLOV10 is best for
maritime vessel detection in satellite images due to its high accuracy, speed, and efficiency in handling complex environments. It is
able to detect small vessels against vast and cluttered backgrounds. YOLOv10 addresses these challenges through architectural
features , which are able to detect small objects like ships. It is scalable for tasks like illegal fishing detection and coastal security
using satellite images. Using the Masati-V2 dataset we have trained algorithms like YOLOv10s and YOLOv10m, which are a family
of YOLOV10.Evaluation is performed using performance metrics, which include precision and recall. According to our research,
YOLOv10m model gives the best prediction for maritime vessel detection in satellite imagery. Future research will concentrate on
enhancing classification models to identify various vessel types, including smaller or overlapping ones, under diverse environmental
conditions, and also needs to explore real-time vessel tracking using temporal data and predictive analytics, which can be explored
to monitor vessels continuously across multiple satellite images for improved situational awareness.

Keywords: Satellite images, YOLOv10s, YOLOv10m, Maritime Vessel, YOLOvI0.
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Ulkelerin Yolsuzluk Algisim Sekillendiren Faktorler: Diinya Mutluluk
Endeksi ve Enflasyon Gostergelerinin Roliiniin Aciklanabilir Yapay Zeka
Yontemleri ile Incelenmesi

Ensar Yilmaz', Burak Aktiirk! ve Tolga Biiyiiktanir '

lAgra Research Lab, Agra Fintech Yazilim Coziimleri A.S., Istanbul, T iirkiye
*Corresponding author: tolga.buyuktanir@agrafintech.com
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Presentation Type: Oral

Ozet — Diinya Mutluluk Endeksi, iilkelerdeki bireylerin algilarini sunan ve iilkelerin kiyas edilmesine katk1 saglayan bir endekstir.
Bu caligmada, Diinya Mutluluk Endeksi verileri ile enflasyon gostergeleri birlestirilerek olusturulan bir veri kiimesi {izerinde
analizler gerceklestirilmistir. Ilk asamada, Oznitelikler arasindaki iliskileri incelemek amaciyla bir iligkilesim matrisi
olusturulmustur. Korelasyon analizi sonucunda, 6znitelikler arasinda anlamli iligkiler tespit edilmistir. Nihai olarak, Yolsuzluk
Algisi regresyon modelleri kullanilarak tahmin edilmeye c¢alisilmistir. Veri kiimesinde yer alan 6znitelikler ile en anlaml
sonuglar XGBoost algoritmasi kullanildiginda elde edilmistir. Egitilen model, agiklanabilir yapay zeka yontemleri kullanilarak
anlamlandirilmaya ¢alisilmistir. Elde edilen sonuglara gére, Dogumda Saglikli Yasam Beklentisi, Sosyal Destek ve Kisi Basina
Diisen Gayri Safi Yurtigi Hasila gibi 6zniteliklerin, hedef degisken olan Yolsuzluk Algisi ile giiglii bir iliski i¢inde oldugu
gbzlemlenmistir.

Anahtar Kelimeler — enflasyon, yolsuzluk, regresyon, agiklanabilir yapay zeka, korelasyon analizi, shap
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Adapting Artificial Intelligence for Teaching Competency-Based courses: A
framework for TVET Institutions

Walusansa Y. Yusuf '*, Adam A. Alli >**, Lwembawo Ibrahim?® , Yasin Magombe® and Kasadha Juma *

'Uganda Technical college, Bushenyi, Uganda
’Islamic University in Uganda, Uganda, Mbale, Uganda
3Electronics and Computer Engineering, Soroti University, Soroti, Uganda
*Corresponding author: walusansa@gmail.com
*Speaker: adam@iuiu.ac.ug

Presentation Type: Oral

Abstract — The application of Artificial Intelligence (Al) in education and training has the potential to reform education, especially
in Technical and Vocational Education and Training (TVET) institutions. This research investigates the application of Al for the
delivery of competency-based training in the TVET sector in Uganda. The research seeks to evaluate the digital and Al-readiness
of TVET institutions, determine infrastructure and instructional design gaps, and suggest an effective Al adoption framework. The
model will facilitate customized learning, on-the-spot testing, and automatic feedback, hence linking the instructional delivery to
industry-mandated competencies. By employing surveys, interviews, and document analysis, the study suggests the voice of
educators, learners, and policy-makers. Evidence shows that while there is an increased awareness of Al, adoption is low due to
infrastructural limitations, unavailability of training, and policy loopholes. The proposed framework is centered on small-scale and
context-sensitive Al applications, capacity building for teachers, and developing ethical and inclusive Al policies. With AI, TVET
institutions can enhance learning outcomes, bridge skills gaps, and render graduates more employable. The study contributes to the
current body of discourse on digital transformation in education and offers actionable recommendations for adopting Al in
Competency-Based TVET programs in developing contexts.

Keywords — Artificial Intelligence (Al); Competency-Based Education (CBE); Technical and Vocational Education and Training
(TVET); Digital Learning Framework; Uganda Education System.
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A Framework for Artificial Intelligence Driven Business Model Innovation
for Universities: A case of Islamic University in Uganda

Swabra Nakamanya'®, Adam A. Alli '*

!Department of Computer Science, Islamic University in Uganda, Mbale, Uganda
*Corresponding author: swabra.nakamanya@iviu.ac.ug
*Speaker: adam@iviu.ac.ug

Presentation Type: Oral

Abstract — Accelerated technological innovations has impacted universities traditional ways of operation in many ways compelling
them to adapt their business models to address changing education, technology, and societal needs. This research suggests a
consolidative framework for Artificial Intelligence (Al)-driven Business Model Innovation (BMI) for universities. The framework
incorporates Al technologies into strategic areas of university activities, such as curriculum development, student experience,
administrative functions, and strategic planning. Adopting the capabilities of Al, universities can create value, improve the delivery
of services, and customize learning experiences to more effectively address the needs of the market and the expectations of the
students. The suggested model incorporates strategic, operational, and technological aspects to guide the universities through the
digital transformation process. It further addresses the essential success factors like data governance, Al ethical deployment, and
stakeholders' readiness. A case-based analysis of Islamic university in Uganda and synthesis of the literature, the research illustrates
how Al can be both an improvement operational tool but also a catalyst in redefining the institutional mission and long-term viability.
Finally, the model is intended to help academic leaders rethink university business models that are future-fit, data-driven, and
adaptive amidst global digital disruption.

Keywords — Artificial Intelligence, Business Model Innovation, Higher Education, Digital Transformation, Strategic Framework
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A Comparative Evaluation of Interpolation and Generative Oversampling
Techniques for Predictive Maintenance

Abdazeez Atere!, Hasan Kivrak!

! Northumbria University, Newcastle, UK
*Corresponding author: hasan.kivrak@northumbria.ac.uk
*Speaker: abdazeez.atere@northumbria.ac.uk
Presentation Type: Oral

Abstract - Predictive maintenance (PdM) enhances industrial operational efficiency by facilitating timely detection of equipment failures
using machine learning models developed from historical maintenance data. Real-world industrial datasets frequently exhibit significant
class imbalance, as failures are infrequent occurrences. This imbalance substantially diminishes predictive accuracy for the minority
class (failures). This study systematically evaluates three data augmentation techniques—Synthetic Minority Oversampling Technique
(SMOTE), SMOTETomek, and Conditional Tabular Generative Adversarial Networks (CTGAN)—to address this challenge, utilising
the AI41 2020 Predictive Maintenance dataset. A Random Forest classifier was trained on augmented data, with a comparison of
augmentation methods conducted through various performance metrics, including precision, recall, F1-score, ROC-AUC, and PR-AUC.
The findings indicate that both SMOTE and SMOTETomek significantly enhance failure detection performance, with F1-scores and
recall rates surpassing 0.99. In contrast, CTGAN demonstrates marginally lower classification performance (F1-score = 0.88) while
effectively generating realistic synthetic samples that maintain the original data distributions and inter-variable relationships. These
results underscore the trade-offs between oversampling methods and generative models: SMOTE-based approaches optimise raw
predictive accuracy for rare failures, whereas CTGAN demonstrates significant potential for improving model generalisation in complex
industrial applications.

Keywords: —Predictive Maintenance, Class Imbalance, SMOTE, SMOTETomek, Generative Adversarial Networks, Random
Forest, Data Augmentation
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Al-Driven Financial Forecasting in Higher Education: A Case Study of the
Islamic University in Uganda (IUIU)

Magombe Yasin", Adam A. Alli >" and Lwembawo Ibrahim 3

!Department of Computer Science, Islamic University in Uganda, Mbale, Uganda
*Corresponding author: magombe.yasin@iuiu.ac.ug
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Presentation Type: Oral

Abstract - Financial management within higher education institutions in developing economies is frequently impeded by limited
forecasting capacity and rising operational expenditures. This research proposes the design and implementation of an Al-driven
financial forecasting framework for the Islamic University in Uganda (IUIU), utilizing historical expenditure records to inform
budgetary planning and resource allocation. The framework will integrate an array of Time Series and Machine Learning
methodologies, namely ARIMA, Facebook Prophet, Random Forest, Support Vector Machine, Recurrent Neural Network, and
Long Short-Term Memory networks to model financial data obtained from the Finance Department over the 20142020 interval.
Forecast accuracy will be evaluated through Root Mean Squared Error (RMSE), Mean Absolute Error (MAE), and Mean
Absolute Percentage Error (MAPE) metrics. Contextualization of these advanced analytical techniques within the academic
sector is expected to yield a robust, scalable forecasting solution applicable to other universities and governmental agencies in
Uganda. Anticipated outcomes include improved predictive fidelity, enhanced preemptive budget management, and reinforced
financial governance, thereby contributing to the digital transformation of financial operations in higher education.

Keywords: Artificial Intelligence (A1), Financial Forecasting, Time Series Analysis, Machine Learning (ML), Higher Education
Management
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Using Bigdata in Enhancing Patient Preparedness for Surgical Procedures and
Improving Business Process Management in Hospitals in Low Developed
Countries: A Case Study of Uganda

Hamudani Sekizivu'

! Islamic University in Uganda, Kampala, Uganda
*Corresponding author: shamseduc@gmail.com
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Presentation Type: Oral

Abstract - In Africa, where healthcare systems face significant challenges such as limited resources, inefficiencies, and low patient
preparedness for surgical procedures, digital innovation, big data, and artificial intelligence present a transformative opportunity.
This study explores the implementation of digital information platforms to enhance patient preparedness for surgical procedures and
improve business process management (BPM) using Lean and Six Sigma methodologies. These aim to streamline patient education,
appointment scheduling, motivate health workers and pre-operative instructors, while optimizing hospital workflows.

A baseline assessment reveals that only 45% of patients are fully prepared for surgery, leading to delays and cancellations. Post-
implementation, patient reparedness can improve up to 85%, reducing surgical delays by 40%. The Six Sigma DMAIC (Define, Measure,
Analyse, Improve, Control) framework will be employed to identify inefficiencies, such as prolonged patient wait times and inconsistent
communication. Process improvements, including automated SMS reminders and digital consent forms, will be used to study changes
in wait times and patient satisfaction.

The study explores the impacts of implementing digital platforms on the financial metrics, closely focusing on operational costs, resource
allocation, and surgical throughput. Results indicate that platforms facilitate real-time data collection to enable data-driven decision-
making and continuous process improvement.

In Uganda, healthcare systems are often burdened by high patient volumes and limited infrastructure. This study demonstrates the
potential of digital platforms to enhance both clinical outcomes and operational efficiency.

This case study will provide a replicable model for other healthcare facilities in Uganda and across Africa, emphasizing the importance
of integrating Six Sigma principles with digital solutions to achieve sustainable healthcare improvements.

To ensure accuracy and quality of the content, collaboration with medical experts is paramount in studying the critical procedures that
take place for selected medical surgeries.

Keywords: —Digital health, Six Sigma, patient preparedness, business process management, Uganda, Africa
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Study of FPGA — Based Spiking Neural Networks: Classification
Implementation

Mehmet Sinan Cinaroglu'*and Erol Seke *
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Presentation Type: Oral

Abstract — With the help of ability to imitate the biological nervous system, Spiking Neural Networks (SNNs) architectures have
become popular recently. In order to benefit at the maximum level from the low power consumption, event-based structure and
parallelization features of SNN, it is more potent method to implement SNN with hardware-based applications. On the other hand,
Field Programmable Gate Arrays (FPGAs) which are frequently preferred in the literature for hardware solutions, are accepted as
platforms with low power requirement and parallelization capabilities. For these reasons it was performed to realize a low power
and efficient design by combining the capabilities of the SNN with the skills of FPGA. In the study, training was performed using
the STDP learning rule on the FPGA platform with MNIST dataset. In addition, the Integrate and Fire (IF) Neuron Model, which is
preferred by researchers for low resource required hardware-based applications, was used as the neuron model in the SNN
architecture and design. The model was tested with IF neurons trained using the MNIST dataset with STDP. As a result of the test,
the correct prediction rate of the model was determined as 92.5%.

Keywords — SNN, STDP, FPGA, MNIST, IF Neuron
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COVID-QU-Ex Goruntii Verisi ile CNN Tabanh COVID-19
Smiflandirmasinda Derin Ogrenme Modellerinin Karsilastiriimasi

Halil Erdem Ungdr'*, Nihan Ozbaltan'”

!Bilgisayar Miihendisligi/Miihendislik ve Mimarlik Fakiiltesi, lzmir Bakircay Universitesi,Izmir, Tiirkiye
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Presentation Type: Oral

Ozet — Bu caligmada, COVID-19 tanisi koymaya yonelik olarak toraks bolgesine ait bilgisayarli tomografi (BT)
gorlintiilerinden olusan COVID-QU-Ex veri seti {iizerinde derin Ogrenme tabanli goriinti siniflandirma modelleri
karsilagtirilmistir. Veri seti, COVID-19 ve Non-COVID olmak iizere iki sinifa ayrilmig, farkli hastalara ait toplam 3.000’in
tizerinde BT goriintiisii icermektedir. Calismada, LeNet, AlexNet, VGG16, GoogleNet, MobileNet, DenseNet, ResNet,
MiniVGG, SimpleCNN ve CustomCNN olmak iizere toplam 10 farkli konvoliisyonel sinir agi (CNN) mimarisi
degerlendirilmistir. Tim modeller, ayn1 hiperparametreler (epoch=5, batch size=16) ile ve Adam optimizasyon algoritmasi
kullanilarak egitilmis; kayip fonksiyonu olarak ise kategorik ¢apraz entropi tercih edilmistir. Egitim dogrulugu, dogrulama
dogrulugu, dogrulama kayb1 ve egitim siiresi gibi g¢esitli metrikler ile modellerin siniflandirma performanslari detayli bigimde
analiz edilmistir. Elde edilen sonuglara gére, VGG16 modeli en yiiksek dogrulama dogruluguna ulagmis ve smiflandirma
basarimi agisindan en gii¢lii mimari olarak 6ne ¢ikmistir. Bu ¢alisma, COVID-QU-Ex veri setinin derin 6grenme mimarileri ile
yiiksek dogrulukla simiflandirilabilecegini ve CNN tabanli modellerin medikal goriintii analizinde etkili sonuglar iiretebildigini
ortaya koymaktadir.

Anahtar Kelimeler — Derin Ogrenme, CNN, COVID-19, BT Gériintiisii, Gériintii Siniflandirma
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A Conceptual Framework for AI-Assisted Monitoring in Microalgae
Cultivation: A Case Study on Synechococcus elongatus PCC 3055

Betiil Giiroy!**, Derya Giiroy', izzet Sahin', Serhan Mantoglu', Mustafa Riighan Pekcan'

! Aquculture Department/ Yalova University, Yalova, Tiirkive
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Presentation Type: Oral

Abstract — Microalgae are recognized as environmentally sustainable and biologically renewable resources for the production of
high-value products such as biomass, biofuels, dietary supplements, and pharmaceuticals. However, their large-scale cultivation is
highly sensitive to environmental variables including light intensity, temperature, pH, and nutrient balance, often limiting process
efficiency and continuity. This study proposes the integration of artificial intelligence (Al)-assisted monitoring and control systems
into microalgae cultivation to address these challenges.

In the proposed framework, environmental data (e.g., light intensity, temperature, pH, and optical density) are continuously collected
via sensors, stored on cloud-based platforms, and analyzed using Al algorithms. Based on real-time data analytics, the system is
capable of autonomously adjusting key cultivation parameters such as photoperiod, CO: injection rate, and nutrient concentrations.
Furthermore, Al-enabled early warning mechanisms can detect abnormal growth trends or contamination risks before they impact
overall productivity.

The innovative aspect of this model lies in its integration of atmospheric circulation patterns—specifically the Hadley, Ferrel, and
Polar cells—into cultivation strategy. By aligning microalgal production systems with region-specific meteorological forecasts, Al
models can support adaptive planning across diverse climatic zones. For instance, tropical regions influenced by the Hadley cell
favor species like Spirulina and Chlorella, while mid-latitudes under Ferrel cell dynamics require more adaptable species such as
Ulva or Synechococcus elongatus.

To assess the feasibility of the proposed concept, a pilot-scale cultivation of Synechococcus elongatus PCC 3055 was conducted
under controlled conditions (4800—5200 lux, 28 °C) over eight days with six replicates. On day 8, the culture reached optical density
values of ODeso = 1.616 and OD730 = 1.108, indicating effective growth under the selected parameters. These findings highlight the
critical role of continuous environmental monitoring in supporting Al-based decision systems.

In conclusion, this study presents a climate-aware, Al-driven, and scalable model for microalgae cultivation. Future developments
will focus on training the system with real-time atmospheric datasets and implementing autonomous field applications for industrial-

scale deployment

Keywords — Microalgae Cultivation, Artificial Intelligence, Environmental Monitoring, Synechococcus elongatus
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XAI-Powered Comparative Diabetes Prediction with XGBoost, SVM and
Artificial Neural Networks

Furkan Sefa Demirci!*, Remzi Yildirim'™

!Department of Computer Engineering, Tokat Gaziosmanpasa University, Tokat, Tiirkiye
*Corresponding author: remzil 963@gmail.com
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Presentation Type: Oral

Abstract — In this study, diabetes prediction was conducted using XGBoost, Support Vector Machines (SVM), and a Multilayer
Artificial Neural Network (ANN). Attributes that cannot be biologically ‘0’ (e.g. glucose,BMI) were first marked as NaN. After
filling the missing values with the median, the data were transformed with StandardScaler. To address class imbalance, the Synthetic
Minority Over-sampling Technique (SMOTE) was applied, and feature selection was performed using the VarianceThreshold
method. Hyperparameter optimization for all models was conducted using the RandomizedSearchCV approach.Model performance
was evaluated based on ROC-AUC (Receiver Operating Characteristic — Area Under Curve), accuracy, and F1 score. The best
results were achieved by the ANN model (ROC-AUC: 0.829, accuracy: 0.76, F1 score: 0.678), followed by XGBoost (ROC-AUC:
0.820, accuracy: 0.734, F1 score: 0.667), and SVM (ROC-AUC: 0.809, accuracy: 0.734, F1 score: 0.661).As part of the Explainable
Artificial Intelligence (XAI) framework, global SHAP (SHapley Additive exPlanations) analysis was applied to the XGBoost model,
while local explanations were generated using LIME (Local Interpretable Model-Agnostic Explanations) for the SVM and ANN
models. SHAP analysis identified glucose, body mass index (BMI), and age as the most influential features. LIME provided case
specific interpretations by highlighting the contribution of individual features for each patient. These approaches contributed to
enhanced transparency in clinical decision-making processes.

Keywords: XAl Diabetes, XGBoost, SVM, ANN, Artificial Intelligence, SHAP, LIME,
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An Al-Driven Drone-Integrated Mobile Photobioreactor System: A Novel
Approach to Atmospheric Carbon Sequestration and Oxygen Emission

Betiil Giiroy!**

! Aquculture Department/ Yalova University, Yalova, Tiirkiye
*Corresponding author: betulgurov@yahoo.com.tr
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Presentation Type: Oral

Abstract — A universally applicable “optimal photobioreactor” design has yet to be established, as the success of such systems varies
depending on the algal species used, environmental conditions, and intended applications. Meanwhile, the accelerating pace of
climate change necessitates not only passive monitoring of atmospheric carbon but also its active mitigation through biologically
driven interventions. In this study, we propose a drone-integrated mobile photobioreactor (m-FBR) concept that utilizes the highly
photosynthetically efficient cyanobacterium Synechococcus elongatus PCC 3055, combined with artificial intelligence technologies.
The developed system is equipped with GNSS-based positioning, NDIR-based CO: sensors, and environmental sensing modules
for temperature, light, and humidity, enabling real-time adaptive response to ambient conditions. Route optimization is based on
Lagrangian atmospheric modeling, allowing the system to anticipate the origin, trajectory, and accumulation zones of airborne
carbon masses, and to navigate toward areas with high CO: concentrations.

The drone-mounted flat-panel reactor includes a high-transparency polycarbonate casing, energy-efficient LED light modules, and
micro-level thermal regulation units, allowing rapid adaptation to changing environments and real-time optimization of
photosynthetic efficiency. Beyond carbon fixation, the system also passively ventilates oxygen directly into the atmosphere,
contributing to local air quality. Notably, the m-FBR autonomously absorbs atmospheric greenhouse gases such as CO. and water
vapor—utilizing them as internal metabolic inputs. Thus, it sustains its nutrient demands without external supplementation and
converts these gases into biomass and atmospheric oxygen via photosynthesis.

With its capacity to absorb greenhouse gases in situ, utilize atmospheric resources as nutrient inputs, and release oxygen through
photosynthetic processes, the proposed m-FBR system offers a versatile and novel biotechnological paradigm. It is applicable to
carbon trading, urban air quality management, post-disaster atmospheric diagnostics, and sustainable oxygen production. Positioned
at the intersection of nature-based solutions and artificial intelligence, this system functions as an autonomous biotechnological
agent that not only monitors and analyzes the atmosphere but also actively contributes to its restoration. By overcoming the
limitations of stationary photobioreactors, the m-FBR introduces a mobile, environmentally intelligent, and circular production
model suited to contemporary climate challenges.

Keywords: Microalgae, Synechococcus elongatus, drone, photobioreactor, carbon capture, artificial intelligence, Lagrangian
modeling,
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A Comparative Evaluation of Blockchain Consensus Algorithms in Terms of
Energy Efficiency and Performance Metrics

Dogukan Catal', Mehtap Kose Ulukok!™*
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Abstract — This study presents a comparative evaluation of five widely adopted blockchain consensus algorithms—
Proof of Work (PoW), Proof of Stake (PoS), Delegated Proof of Stake (DPoS), Practical Byzantine Fault Tolerance (PBFT), and
Proof of Authority (PoA)—based on energy efficiency and performance metrics. As blockchain systems scale into broader
applications, key indicators such as transaction throughput (TPS), latency, security, centralization risk, and scalability become
increasingly critical. Each algorithm is assessed through theoretical analysis, empirical data, and simulation-based studies found in
the literature. The findings indicate that Proof of Work is the most secure, but it does not environmentally sustainable due to its
energy needs. Proof of Stake and Delegated Proof of Stake are more energy-efficient and have a high throughput, but it can lead to
centralization. A Practical Byzantine Fault Tolerant consensus algorithm is great in permissioned networks, but it doesn't scale well.
Furthermore, those networks aren't really decentralized. Proof of Authority is the most environmentally sustainable option, but that
energy efficiency comes at the cost of decentralization. This research highlights the lack of sustainable consensus mechanisms, that
is, consensus protocols that are both secure and scalable and environmentally sustainable—as a gap that future research can address.

Keywords: Blockchain, Consensus Algorithms, PoW, PoS, DPoS, PBFT, PoA, Scalability, Sustainability ,
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Detection of Solar Panel Defects via Thermal-Optical Image Fusion Using
YOLOv11: An Embedded System-Based Approach

Enes Karanisoglu'*, Emirhan Uysal'", Furkan Hanli! and Mehmet Serhat Can'
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Presentation Type: Oral

Abstract — Solar panels are subject to various environmental and structural factors over time. These factors can lead to defects such
as hotspots, cracks, delamination and surface contamination, all of which reduce energy efficiency. Manual inspection methods
often fail to detect these effectively or efficiently. This study presents a deep learning—based fault detection system that uses low-
cost thermal and optical imaging. To address the issue of low thermal image resolution, the SRCNN algorithm enhances the images.
The thermal and optical data are then fused for joint analysis. Finally, a YOLOv11-based model is used to detect and classify defects
with high accuracy. The system has been optimised for real-time performance and is implemented on an NVIDIA Jetson Nano
embedded platform. This approach aims to provide a reliable, cost-effective and efficient alternative to traditional inspection
methods by improving the visibility of faults and automating the analysis of visual data. The proposed system improves maintenance
planning and reduces energy losses in solar energy facilities by enabling the early and accurate detection of panel defects.

Keywords — Solar Panel, Defect Detection, YOLOvI 1, Image Fusion, Embedded System
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Yapay Zeka ve Dogal Dil isleme ile Tiirkce Metinlerden Siber Zorbalk
Tespiti

Halid Bugra Gokdeniz!", Pelin Canbay'"
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Ozet — Siber zorbalik, dijital platformlarm yaygilasmasiyla birlikte ciddi bir toplumsal tehdit haline gelmistir. Anonimligin
sagladig1 sahte giiven ortami, bireylerin gergek diinyada sergilemekten kacindiklari saldirgan davraniglart sanal ortamlarda rahatga
uygulayabilmelerine neden olmaktadir. Siber zorbalik sadece magdurlar tizerinde psikolojik ve sosyal tahribat yaratmakla kalmayip,
zamanla magdurlarin da benzer davranig bicimlerini benimsemelerine neden olarak, adeta bulagici bir hastalik gibi
yayilabilmektedir. Bu tiir igeriklerin manuel olarak tespiti, hem zaman hem de insan kaynagi acisindan son derece maliyetli ve
verimsizdir. Bu nedenle, dogal dil isleme (NLP) ve yapay zeka tabanli otomatik tespit sistemlerinin gelistirilmesi biiyiikk 6nem
tasimaktadir. Literatiirde Ingilizce gibi yaygin diller {izerine yapilan calismalar yogunlukta olsa da, Tiirkce gibi morfolojik agidan
zengin ve kaynak bakimindan kisitli diller i¢in siber zorbalik tespiti hala gelismekte olan bir arastirma alanidir. Bu ¢alismada, Tiirkce
metinler lizerinde geleneksel makine 6grenmesi yontemleri (TF-IDF + SVM gibi) ile derin 6grenme tabanli modeller (GRU, BiGRU,
CNN, BiLSTM) karsilastirmali olarak incelenmistir. Derin 6grenme modellerinde kelime temsili i¢in FastText embedding yontemi
kullanilmis ve BILSTM ile BiGRU modelleri %96 dogruluk oranina ulasarak en yiiksek performansi gostermistir. Bulgular, yapay
zeka destekli NLP ¢oziimlerinin Tiirkge dijital metinlerde siber zorbaligin etkin bir sekilde tespiti igin gii¢li bir ara¢ sundugunu
ortaya koymaktadir.

Anahtar Kelimeler — Yapay Zeka, Siber Zorbalik tespiti, NLP, Tiirk¢e, Derin Og‘renme
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Plotting of Generative Al-Images via Low-Cost Robotic Arm
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Abstract — This study proposes an Al-driven system that integrates generative artificial intelligence with robotic arm to create
and physically render visual content. Utilizing state-of-the-art text-to-image models, the system first generates high-resolution
images based on natural language prompts. These images are then processed and translated into vector paths suitable for robotic
execution. A robotic arm, specifically the BrachioGraph platform, is employed to draw the generated content on a physical
medium, effectively bridging the gap between digital generation and tangible realization. The system architecture combines deep
learning-based image synthesis, path optimization algorithms, and precise robotic control. Although the study has certain
optimization errors that cause vibration because it was created with Raspberry Pi and simple equipments, it is a prototype study
that shows that artistic studies can be created by Al technologies.This interdisciplinary approach demonstrates a novel pipeline
where Al-generated creativity is physically manifested through robotics, opening new possibilities in automated content creation,
human-machine collaboration, and Al-driven artistic expression.

Keywords — BrachioGraph, Generative Al, Robotic Arm, Image Plotting, Human-Machine Interaction
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Asenkron Motor Hiz Tahmininde Interpolasyon ve Egri Uydurma
Yontemlerinin Kullanimi

Emrah Eser"”
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Ozet — Sanayinin en ¢ok tercih etti§i motorlarin basinda gelen asenkron motorun skaler kontroliiniin gergeklestirilmesi igin hiz
tahminlemesi yapilmistir. Motor hizinin farkli yiiklerde degismesi istenmeyen bir durumdur. Hiz ve moment kontrolii igin farkli
control yontemleri kullanilmaktadir. Moment ve mil hizinin kontroliinde 6zellikle vektor kontrlii tercih edilmektedir. Fakat sadece
hiz kontroliiniin yapilacagi ¢alismalarda skaler control yontemi de kullanilmaktadir. Skaler kontrol yiinteminde gerilim ve frekans
kontrolii birlikte yapilmaktadir. Motorun hiz ise diret frekansla iliskili oldugu i¢in mil frekansimnin tahmin edilmesi skaler kontrol
agisindan dnem arz etmektedir. Mil hizinin tahmin edilmesinde sayisal analiz yontemleri kullanilmaktadir. Bu ¢alismada sayisal
analiz yontemlerinden olan Newton ileri dogru interpolasyon yontemi ve Polinomla egri uydurma yontemleri kullanilarak mil hizi
ylike gore hesaplanmaktadir. Uygulanan sayisal analiz yontemleri ile motor mil hizinin frekans degeri tahminlemesi yapilmistir.
Elde edilen sonuglar karsilastirmali olarak sunulmustur. interpolasyon yénteminin egri uydurma yontemine gére daha yiiksek
dogrulukta simiilasyon sonucuna yakin oldugu goériilmiistiir.

Anahtar kelime — Asenkron Motor, Skaler control, Sayisal analiz, Polinomla egri uydurma, Newton ileri dogru interpolasyon
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Comparative Analysis of Deep Learning Models for COVID-19
Detection in X-Ray Images

Ali Bayram'*, Nihan Ozbaltan '*

!Department of Computer Engineering, Izmir Bakir¢ay University, Izmir, Turkey
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Presentation Type: Oral

Abstract — The COVID-19 pandemic has necessitated the development of rapid, accurate, and automated diagnostic tools to assist
healthcare professionals in patient screening and management. This comprehensive study presents a detailed comparative analysis
of ten state-of-the-art Convolutional Neural Network (CNN) architectures for COVID-19 detection using chest X-ray radiography
images. The research systematically evaluates DenseNet, ConvNeXTiny, EfficientNetB0, ResNet50, VGG19, VGG16, MobileNet,
GoogleNet, AlexNet, and LeNet models using the COVID-19 Radiography Database. Each model was rigorously trained and
validated using standardized protocols to ensure fair comparison. Comprehensive performance metrics including validation
accuracy, test accuracy, loss functions, convergence analysis, and overfitting assessment were employed. The experimental results
demonstrate that modern architectures, particularly DenseNet and ConvNeXTiny, achieved superior performance with 97%
validation accuracy and 96% test accuracy, exhibiting excellent generalization capabilities with minimal overfitting (1.00% accuracy
difference). The study also analyzes computational efficiency, training dynamics, and practical deployment considerations. These
findings provide crucial insights for developing robust computer-aided diagnosis systems for COVID-19 detection and establish
benchmarks for future research in medical image classification.

Keywords — COVID-19 diagnosis, Chest X-ray analysis, Convolutional Neural Networks, Deep Learning, Medical image
classification, Computer-aided diagnosis, Transfer learning, Healthcare Al, Radiological imaging, Pandemic response
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Bir Yiizme Merkezi Desen Ureteci icin Basit Bir Kontrolor Mekanizmasinin
Niimerik Analizi
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Ozet — Bu galisma, en ilkel omurgali canlilardan biri olan tasemen baliginin yiizme deseninin olusturulmasi amaciyla, bir
siniizoidal osilatdr ve birkag birinci dereceden algak geciren filtre ile olusturulan basit bir merkezi desen iireteci (Central Pattern
Generator-CPG) algoritmasini ele almaktadir. Hopf siniizoidal osilatorii ile iiretilen desenin, canlinin omuriligi modellenirken
kullanilmasi planlanan segment sayisi ile orantili bir faz gecikmesi saglamasi arzu edilmis ve bu faz gecikmelerinin algak geciren
filtre yapilar1 ile elde edilebilecegi bir yapinin tasarimi iizerinde durulmustur.

Anahtar Kelimeler— Merkezi Desen Ureteci, Tasemen baligi, Hopf Osilatorii, Faz gecikmesi
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Abstract —Early detection of lung cancer remains a critical challenge in medical imaging, where accurate classification between
benign and malignant pulmonary nodules can significantly impact patient outcomes. This study presents a comprehensive
comparative analysis of six distinct machine learning approaches for lung cancer classification using 3D computed tomography
(CT) data. The methodologies evaluated include 2D convolutional neural networks (CNN), 3D CNN architectures, multi-slice
processing techniques, and traditional machine learning algorithms including Random Forest and Logistic Regression. Our
experimental framework utilized synthetic CT volumes designed to replicate characteristic patterns of benign and malignant lung
lesions. The synthetic dataset comprised 120 volumetric samples with distinct spatial patterns representing clinical features such as
nodule morphology, tissue density variations, and anatomical distribution. Results demonstrate that traditional machine learning
approaches, particularly Random Forest classifiers, achieved superior performance with accuracy rates exceeding 85%, while deep
learning models showed variable performance depending on architecture complexity and data preprocessing strategies. The findings
suggest that careful consideration of model architecture selection and data representation is crucial for effective lung cancer
classification systems.

Keywords — lung cancer classification, deep learning, computed tomography, medical imaging, convolutional neural networks,
machine learning, comparative analysis
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Bitki Hastahklarim Tespit Eden Goriinti Isleme Sistemli Mobil Uygulama
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Ozet — Bitkilerde hastaliklarin erken teshisi, tarimsal verimliligin artirilmasi ve iiriin kayiplarmin énlenmesi agisindan biiyiik neme
sahiptir. Bu ¢alismada, tarimsal {iretimde 6nemli kayiplara yol agan bitki yaprak hastaliklarinin erken teshisine yonelik bir yapay
zeka destekli mobil sistem gelistirilmistir. Derin 6grenme temelli model, PlantVillage [1] veri seti kullanilarak ResNet50 mimarisi
iizerinden transfer 6grenme ve fine-tuning teknikleriyle egitilmistir. Egitim sitireci boyunca veri artirma, normalize etme ve katman
dondurma gibi yontemlerle modelin 6grenme basarimi optimize edilmistir. Egitimin ilk asamasinda yalnizca smiflandirma
katmanlari egitilmis, ardindan ResNet50'nin son katmanlari agilarak ince ayar uygulanmistir. Elde edilen sonuglar dogrultusunda,
modelin dogrulugu %97 seviyesine ulasmistir ve modelin genelleme kabiliyetinin yiiksek oldugu goriilmiistiir. Model, FastAPI
altyapistyla mobil uygulamaya entegre edilmis ve Flutter kullanilarak kullanici dostu bir arayiiz gelistirilmistir. Uygulama,
kullanicilarin kamera veya galeri araciligiyla yiikledigi yaprak gorsellerini analiz ederek hastalik teshisi yapmakta, teshis edilen
hastaliklara gére Oneriler sunmakta ve dnceki sonuglari kayit altina alarak kullaniciya geri bildirim saglamaktadir. Gelistirilen bu
sistem, bitki hastaliklarinin sahada hizli ve dogru sekilde tespit edilmesine olanak taniyarak, hem tarimsal siirdiirtilebilirlige katki
saglamay1 hem de gift¢ilerin karar destek siireglerini kolaylastirmay1 hedeflemektedir.

Anahtar Kelimeler — Bitki Hastalig1 Tespiti, Goriintii Isleme, Derin Ogrenme, Convolutional Neural Networks (CNN), Tarimsal
Verimlilik
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28/38 GHz Using FR-4 and Rogers 5880 Substrates
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Abstract — Millimeter waves, defined within the 30-300 GHz frequency range, play a critical role in current and emerging
communication systems due to their distinctive characteristics and performance advantages. In this study, dual-band microstrip
antenna designs targeting the 28 GHz and 38 GHz bands—frequencies considered key for next-generation communication
technologies—were investigated. The effects of two commonly used dielectric materials, Flame Retardant-4 (FR-4) and Rogers
RT/duroid 5880, on essential antenna performance parameters were comparatively analyzed.

The design process incorporated slot configuration techniques, parametric analyses, and optimization algorithms to develop antenna
models using both materials. Following simulation-based optimization, prototypes were fabricated employing different
manufacturing techniques to assess the practical implications of the design parameters.

Simulation results indicated that the use of Rogers 5880 as the dielectric substrate offers significant advantages in terms of antenna
gain and efficiency—two critical metrics for high-performance antenna systems. Moreover, it was experimentally confirmed that
S11 parameters could be effectively tuned through slot configurations, enabling better impedance matching, improved performance
values, and reduced optimization times.

On the other hand, FR-4-based designs demonstrated comparatively better side lobe level characteristics, attributed to its higher
dielectric constant. Additionally, FR-4 showed lower sensitivity during fabrication processes due to its mechanical robustness, while
also being more cost-effective and widely available, making it a practical choice for many design scenarios.

Keywords — Millimeter-wave, Dual-band microstrip antenna, FR-4, Roger 5880, Parametric analysis.
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Ozet — Bu calisma, geleneksel sodyum buharli yiiksek basmgli (HPS) sokak aydinlatmalarmin, LED armatiirlerle ve fotovoltaik
(PV) destekli LED sistemlerle degistirilmesinin enerji verimliligi ve gevresel etkilerini degerlendirmektedir. Tipik bir 150W HPS
armatiir yillik yaklasik 657 kWh enerji tiiketirken, esdeger 151k seviyesini saglayan 60W giiclindeki bir LED armatiir yalnizca 263
kWh tiiketmektedir. Bu doniisiim, %60’a varan enerji tasarrufu saglamakta ve Tiirkiye’nin ortalama elektrik iiretimi karbon
yogunlugu (426 gCO./kWh) dikkate alindiginda, her bir armatiir igin yilda 168 kg CO: emisyonunun Onlenmesine olanak
tanimaktadir. LED armatiirlerin PV panel ve batarya sistemleriyle entegre edilmesi durumunda ise sebeke bagimliligi ortadan
kalkmakta ve karbon salimi sifira yakin diizeye inmektedir. Yatirnm maliyeti daha yiiksek olmakla birlikte, PV destekli LED
sistemler yaklasik 2.500 saatlik kullanim sonrasi enerji maliyeti agisindan HPS sistemlerle baga bas noktaya ulasmaktadir. Ayrica
LED sistemler, daha uzun 6miir ve diisiik bakim ihtiyaci sayesinde toplam igletim maliyetlerini de azaltmaktadir. Sonug olarak,
ozellikle PV destekli LED aydinlatma sistemlerinin, enerji tiiketimini ve gevresel etkiyi azaltarak kentsel siirdiiriilebilirlik
hedeflerine giiclii bir katki sundugunu gostermektedir.

Anahtar Kelimeler — Enerji verimliligi, Karbon salinimi, Stirdiiriilebilir sehircilik, Sodyum buharli armatiir, LED aydinlatma
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Abstract — Renewable energy sources are used to achieve a sustainable and clean future. In various processes related to renewable
energy, particularly solar and wind energy, artificial intelligence techniques are being applied. Examples in the literature include
the processing of solar and wind energy data, the operation of energy management systems in microgrids, and generation
forecasting. Artificial intelligence techniques can be used in processing meteorological data to forecast of solar and wind energy
generation. In microgrids using solar and wind energy, artificial intelligence techniques are used for energy management systems.
Additionally, values such as solar irradiation and wind speed can be forecast using these techniques. One of the critical aspects for
energy facilities in day-ahead and intraday markets is generation forecasting, which can be significantly improved through the use
of artificial intelligence methods. A review of the literature reveals that techniques such as artificial neural networks, long short-
term memory, recurrent neural networks, convolutional neural networks, support vector machines, and random forest, as well as
metaheuristic algorithms like genetic algorithm and particle swarm optimization give efficient results in applications related to
solar and wind energy.

Keywords —solar energy, wind energy, artificial intelligence, forecasting, microgrids
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Raft Tabanh Alternatif Konsensiis Algoritmalarinin Performans Analizi
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Ozet — Blokzincir teknolojileri, asimetrik sifreleme, hash algoritmalari, dagitik yap, akill sézlesmeler ve konsensiis mekanizmalari
gibi kavramlara dayanir. Konsensiis mekanizmalari, blokzincir teknolojisi de dahil olmak iizere dagitik sistemlerde, tim
diigiimlerdeki verilerin ayni, dogrulanabilir, tutarli ve gecerli sonuglar liretmesini saglayan yontemlerdir. Bir blokzincir aginda,
bilgilerin tiim diigiimlerde tutarl1 kalmasini garanti ederler. Raft gibi dnde gelen oy tabanli konsensiis protokolleri ise yaygin
kullanilsalar da gesitli dezavantajlar barindirmakta ve bazi yonlerden iyilestirmeye ihtiya¢ duymaktadir. Ozellikle tiim sorumlulugun
lider diigiim iizerinde olmasi, diigiimlerdeki itibar sorunlari ve Bizans hata olasiliginin varligi gibi sorunlar, Raft konsensiis
algoritmasi tizerinde iyilestirme ¢alismalarina sebep olmustur. Bu nedenle alternatif konsensiis protokollerinin ele alinmasi, sahip
olduklar1 6zgiin tasarim nitelikleriyle, akademik c¢evreler, blokzincir alanindaki uygulayicilar ve arastirmacilar igin giincel
gelismelere katki saglamakta ve alanin ilerlemesine olanak tanimaktadir. Bu ¢alismada, olusturulacak bir simiilasyon igerisinde,
Raft konsensiis algoritmasi temelli X-RAFT, RE-RAFT, RR-RAFT ve LRD-RAFT konsensiis algoritmalarinin verim, gecikme
metrikleri {lizerinde performans analizi yapilarak, Raft algoritmasi iizerindeki iyilestirme girisimlerinin karsilastiriimasi
amaglanmaktadir. Gelistirilen yeni konsensiis algoritmalarinin performans dlgiimiiyle elde edilecek sonuglar, oy tabanli konsensiis
algoritmalarinin blokzincir aglar1 izerinde performans anlaminda fikir vermesi amaglanmaktadir.

Anahtar Kelimeler — blokzincir, konsensiis protokolii, raft, verim, gecikme
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*Corresponding author: ali.akdag@gop.edu.tr
*Speaker: basaranbartu734@gmail.com
Presentation Type: Oral

Ozet — Sunulan ¢aligmada, kalp hastaligi riskinin erken ve giivenilir bigimde tahmin edilmesini saglayan makine dgrenmesi tabanli
bir mobil uygulama gelistirilmistir. Dokuz farkli algoritma degerlendirilmis, en yiiksek dogruluga (%86,81) sahip olan k-NN
modeline ragmen, pratik uygulamalarda daha dengeli sonuglar sunan Random Forest algoritmasi (%82,42 dogruluk) tercih
edilmistir. Uygulama, 13 saglik parametresini (yas, cinsiyet, kolesterol, kan basinci vb.) kullanarak kalp hastalig: riskini tahmin
eder. Sade ve erisilebilir arayiizii ile 6zellikle ileri yastaki bireyler i¢in optimize edilmistir. Calisma, bireysel farkindalig1 artirmay1
ve saglik hizmetlerine yonelimi tesvik etmeyi amaglamaktadir.

Anahtar Kelimeler — Kalp hastaligi tespiti, makine 6grenmesi, mobil saglk uygulamalari, yapay zeka

36


https://www.isades.org/
mailto:ali.akdag@gop.edu.tr
mailto:ali.akdag@gop.edu.tr
mailto:basaranbartu734@gmail.com

e ISADES International Symposium on Al-Driven Engineering Systems
NS, o June 19-20, 2025 | Tokat Gaziosmanpasa University - Tokat — TUrkiye

mmmmmm et
www.isades.org

Solving Distributed Job Shop Scheduling Problems Using Whale
Optimization Algorithm with Encoding Schemes
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Presentation Type: Oral

Abstract — In this paper, we propose a new approach based on the Whale Optimization Algorithm (WOA) for the Distributed Job
Shop Scheduling Problem (DJSP). The DJSP is an extension of the traditional Job Shop Scheduling Problem (JSP) and is a more
complex optimization problem. Both JSP and DJSP problems are classified as NP-hard problems and cannot be solved in a
reasonable time using classical techniques. For solving NP-hard problems, meta-heuristics are used that provide acceptable solutions
in a reasonable time. In this study, the recently proposed meta-heuristic WOA algorithm is used to solve DJSP problems. SPV
(Smallest Position Value) and RK (Random Key) encoding schemes are used to adapt the continuous search space WOA to the
discrete search space DJSP problem. The developed algorithm aims to minimize the total makespan time while optimizing the work
allocation in the facilities. The proposed approach is compared with the recently proposed Particle Swarm Optimization (PSO),
Artificial Bee Colony (ABC), and Grey Wolf Optimization (GWO) algorithms that are widely used in the literature. Experimental
studies on 28 Benchmark test problems compiled from different works in the literature demonstrate the effectiveness of the proposed
WOA-DIJSP approach. When the results obtained are evaluated, the GWO method with SPV encoding scheme produces better
quality results than other methods for 2-facility problems, while the WOA method with RK encoding scheme obtains better quality
results than other methods for 3 and 4-facility problems. As a result, the adaptation of the WOA method for DJSP problems was
found to produce competitive results compared to traditional meta-heuristic algorithms.

Keywords — Discrete optimization, Job Shop Scheduling Problem, Whale Optimization Algorithm, Metaheuristic algorithms,
Encoding schemes
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Multiple Object Detection and Tracking in Real-Time Aerial
Imagery with Deep Learning Architectures
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Abstract — Real-time multi-object detection and tracking is one of the main challenges in analysing aerial imagery from platforms
such as unmanned aerial vehicles (UAVs) and satellite systems. Traditional tracking algorithms are inadequate especially in complex
and dynamic environments, which necessitates the development of more powerful and flexible methods. This study proposes a deep
learning based solution in line with the objectives of high extraction rate and sufficient accuracy. Within the scope of the study, the
YOLOv11 model, which is a single-stage object detection architecture, is integrated with the ByteTrack algorithm for tracking the
detected objects. This approach is evaluated in comparison with the two-stage Faster R-CNN architecture (MobileNetV3-large FPN
backbone), which is known for its high accuracy in object detection. The training of the models was performed on a comprehensive
dataset created by combining the challenging VisDrone and DOTA datasets containing objects of different sizes. The results show
that the YOLOV11 model is more suitable for real-time applications due to its high speed inference capability, while the Faster R-
CNN model provides more accurate detections despite its higher computational cost. The ByteTrack algorithm used in the tracking
phase has increased the tracking accuracy by successfully identifying the detected objects. In this context, the advantages and
limitations of both models are evaluated and it is concluded that the choice of model should be made according to the requirements
of the targeted application.

Keywords — Multi-Object Tracking, YOLOvI 1, Faster R-CNN, ByteTrack, Aerial Images
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Accurate and Scalable Object Detection for Smart Warehousing
Using YOLOvVS8 and Residual CNNs
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* Department of Electrical Electronic Engineering/Karabuk University, Karabiik, Turkey
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Presentation Type: Oral

Abstract —Robust object detection and classification in dynamic industrial scenarios is still a challenge, in particular if the system
has to work in real-time on mid-ranged hardware. Classical vision-based methods have difficulties to cope with low/weak
illumination, reflective surfaces and partial occlusions, which are a common occurrence in manufacturing and warehouse settings.
These restrictions result in counting mistakes, detecting misses and inaccurate automation results. Current one-stage detectors, such
as YOLO, can provide real-time processing, but sometimes lose classification accuracy between object classes which are close
from a visual point of view.

In this paper we present a mixed deep learning model of YOLOvVS for object localization and a ResNet-18 convoluted neural
network for classification enhancement. The system operates on eleven typical industrial object classes and is designed to run at 30
frames per second on hardware equipped with RTX 3050 GPU and 16GB of RAM. It comprises adaptive preprocessing for light
normalization and occlusion handling, and it combines detection and classification results through a weighted scoring scheme.
Training occurred on a 10 000-image dataset with class balancing and synthetic augmentation. The system obtained 78.3\% mean
average precision (mAP@0. 5) with 89.2% accuracy for detection and for classification. Reflective surfaces had the overall amount
of false-negatives reduced by 58%. A GUI written in PyQt5 for real-time monitoring and control. Field validation revealed up to
40% less total counting error compared to the manual method, indicating that our system can be further developed toward an
industrial application.

Keywords —YOLOvS, CNN, real-time object detection, industrial automation, deep learning
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Comparative Review of Machine Learning Methods in Revenue
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Abstract — In this study, a classification problem is discussed to predict whether individuals' annual income levels are above $50,000.
The UCI Adult Income Dataset, which is derived from the 1994 US Census (Census) data and is widely used in the field of machine
learning, was preferred as the data source. This dataset contains 48,842 samples and 14 independent variables; It covers categorical
and numerical characteristics such as age, educational status, marital status, profession. In addition, some categorical variables in
the dataset have missing values and the classes of the target variable are unbalanced. Individuals with incomes below 50K account
for 76%, while those above 24%. Therefore, in order to interpret model performance more accurately, metrics such as the ROC
curve and AUC (Area Under Curve) were taken into account as well as the accuracy rate.

In the study, after the data analysis and preprocessing process was completed, four different classification algorithms were applied:
Logistic Regression, Support Vector Machines (SVM), Random Forest and Naive Bayes. The Logistic Regression model achieved
an accuracy rate of 83.2%, while the SVM algorithm showed a moderate performance with an accuracy of 80.3%. While the Naive
Bayes algorithm was moderately successful with an accuracy of 78.7%, the highest accuracy rate was obtained in the Random Forest
algorithm with 85.1%. These results revealed that despite the unbalanced class distribution, the Random Forest algorithm is an
effective method in such classification problems thanks to its high accuracy.

Keywords — Machine Learning, Income Estimation, Income Classification, UCI Adult Dataset, Data Analysis, Logistic Regression,
Support Vector Machine, Random Forest, Naive Bayes, Classification Algorithms, Model Performance Comparison, Accuracy,
Income Inequality, Data Mining, Prediction Models

40


https://www.isades.org/
mailto:ali.taghiyev3424@gop.edu.tr
mailto:ali.taghiyev3424@gop.edu.tr

e ISADES International Symposium on Al-Driven Engineering Systems
PN, June 19-20, 2025 | Tokat Gaziosmanpasa University - Tokat — Tdrkiye
www.isades.org

it Symgcdin an ALven Engia g Systan

PLC Tabanh Pratik Coklu Camasir Makinesi Uygulamasi
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Ozet — PLC sistemleri, endiistriyel otomasyon alaninda yaygin olarak kullanilan programlanabilir mantik denetleyicileridir. Bu
sistemler, giris birimlerinden aldiklar1 sinyalleri isleyen ve ¢ikis birimlerine komutlar génderen bir yapida g¢alisir. Camasir
makineleri gibi beyaz esyalarda kullanilan PLC sistemleri genellikle mikro PLC'lerdir ve ¢amagir makinesinin farkli bilesenlerini
(motor, valfler, 1sitici, pompa vb.) kontrol edebilecek, cesitli sensorlerden (su seviyesi, sicaklik, kapak durumu vb.) veri
isleyebilecek ve kullanici araytizii ile etkilesim kurabilecek kapasiteye sahiptir.

Camasir makinesi kontrol sistemleri, teknolojik gelismelere paralel olarak mekanik kontrolden elektromekanik, elektronik ve
son olarak PLC tabanli kontrol sistemlerine evrilmistir. Bu gelisim siireci, camasir makinelerinin daha fazla program segenegi
sunmasini, su ve enerji tasarrufu yapmasini, farkli kumas tiirleri i¢in 6zel yikama segenekleri saglamasini ve kullanict dostu
arayiizler gelistirmesini miimkiin kilmistir. Incelenen PLC devre semast, bir gamasir makinesinin temel islevlerini kontrol etmek
icin gerekli mantiksal yapiy1 icermektedir. Ladder Diagram formatinda hazirlanmig olan bu sema, ¢camasir makinesinin farkl
calisma modlarini, glivenlik 6nlemlerini ve zamanlama fonksiyonlarini basariyla entegre etmistir. Devre semasi, kullanicinin
farkli yikama programlari (sicaklik ve zaman) arasinda se¢im yapmasina olanak tanirken, kap1 giivenligi, su seviyesi kontrolil
ve program bitig bildirimi gibi 6nemli fonksiyonlari da igermektedir.

Camasir makinesi PLC programinin ¢alisma prensibi belirli bir siire¢ akigini takip eder: Program se¢imi ve baglatma, su alimi,
1sitma, yikama, bosaltma, sitkma ve program tamamlama. Bu siire¢ akisi, zamanlayicilar, sensorler ve aktiiatdrler tarafindan
kontrol edilir. Ayrica kapi kilidi kontrolii, su seviyesi kontrolil, agir1 yiik kontrolii gibi ¢esitli giivenlik mekanizmalart programin
onemli bir pargasidir. PLC programlamasi, Ladder Diagram gibi grafiksel diller kullanilarak gergeklestirilir. Elektrik
teknisyenleri ve miihendislerinin agina oldugu rdle kontrol devrelerine benzer yapist sayesinde bu programlama yaklasimi,
programin anlasilmasini ve bakimimi kolaylastirir. Ayrica durum makinesi yaklagimi ve fonksiyon bloklart gibi ileri diizey
programlama teknikleri camagir makinesi programlamasinda kullanilabilir.

PLC tabanli ¢amasir makinesi kontrol sistemlerinin giivenilir, verimli ve kullanici dostu olmasini saglamak igin test ve
optimizasyon siiregleri kritik Gneme sahiptir. Birim testleri, entegrasyon testleri, sistem testleri, stres testleri ve giivenlik testleri
programi farkli agilardan degerlendirir. Performans optimizasyonu ise tarama siiresi optimizasyonu, bellek kullanimi

optimizasyonu, enerji verimliligi optimizasyonu ve su verimliligi optimizasyonu gibi teknikleri igerir.

Anahtar Kelimeler — PLC, Ladder Diagrami, Camagir Makinesi, Sensor, Kontrolcii.
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Ozet — Bozuk yol kosullari, ani ¢ikan engeller ¢ogu zaman siiriiciilere zor anlar yasatmaktadir ve ani kazalara, yaralanmalara
sebep olmaktadir. Ozellikle yash veya engelli siiriiciilerde bu durumlar daha sik gériilmektedir. Bu durumlarin éne gegmek igin
engelde kacan ara¢ uygulamasi gelistirilmistir. Gelistirilen sistemin diigiik maliyette tutulmas1 amaglanmistir. Calisma otomobil
gibi biiyiik vasitalardan ziyade elektrikli mikro araclari yada araglar yada direksiyona sahip ii¢ tekerlekli scooter’leri
kapsamaktadir. Gelistirilen sistemin yonetimi i¢in goriintii isleme teknigi kullanilmistir. Maliyetin diisiik tutulmasi icin USB
kamera kullanilmistir. Normal bir cep telefon kamerasinin Rapberry Pi ile Wi-Fi {izerinden entegrasyonu ile goriintii bir
Raspberry Pi’a aktarilmaktadir. Goriintii analizi, mobil telefonu kamerasi tizerinden ¢ekilen iki boyutlu goriintii tizerinden
Open_CV kullanilarak yapilmaktadir. Elde edilen goriintii Wi-Fi tizerinden IoT’ye aktarilip oradan Python dilinde gelistirilmis
yazilima, Open_CV Kkiitiiphanesi ile ¢dziimlenmesi i¢in aktarilmaktadir. Engelin mesafe konumu belirlenmesi igin program
lizerinde iki boyutlu basit bir geometrik hesaplama gergeklesmektedir. Goriintii {izerinde belirlenen engel algilanmakta ve arag
bu engelin kendisine olan agisal konumu ve mesafesine bagili servo motora bagili motor hareketini duraklatma islemine
sokmakta, ayrica direksiyona bagili step motor sayesinde manevra yaptirmakta. Teker ve direksiyon kontrolii i¢in servo motor
ve step motorlarin PWM teknigi kullanilarak, Raspberry Pi ile IoT den gelen analiz sonucuna gére yonetmektedir. Bu sekilde az
maliyetli ve etkin bir sekilde araclarin engelden kagma uygulamasi gerceklestirilmektedir.

Anahtar Kelimeler — Setp motor, Servo motor, IoT, Respberry Pi, Open CV, Phyton .
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Abstract -Solar photovoltaic (PV) systems are widely adopted for sustainable energy production; however, physical defects such as
glass breakage significantly reduce panel efficiency and system output. In this study, a real-world case analysis was conducted on a
1003 kWp rooftop PV installation located at the Faculty of Educational Sciences, Gaziantep University, Tiirkiye monitored via the
SolarEdge platform. Voltage and current (V-1) values from both reference and cracked-glass panels were collected and preprocessed
to remove overlapping records and outliers below defined thresholds. A machine learning (ML) model based on the Extreme
Gradient Boosting (XGBoost) algorithm was developed using Python to classify panels as either "reference" or "cracked" based on
their electrical behavior. The model achieved high classification accuracy, enabling early detection of defective panels without
physical inspection. Furthermore, the energy loss caused by cracked panels was quantified by comparing daily production metrics
with those from fully operational control panels. This approach highlights the potential for data-driven fault detection and
performance optimization in PV systems, offering practical benefits for maintenance planning and energy yield improvement.

Keywords: Photovoltaic systems, Cracked panel detection, SolarEdge, XGBoost, Machine learning, Energy loss
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Yapay Zeka Destekli Beyin Bilgisayarh Tomografi Goriintiilerinden Beyin
Kanamasi Tipi Lokalizasyonu ve Risk Seviyesi Testi Yaklasimi
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Ozet - Bu calismada, bilgisayarli tomografi (BT) goriintiilerinde beyin kanamasi olup olmadigini belirleyen, kanamanin yerini ve
tipini saptayan ayni zamanda risk diizeyini hesap eden yapay zeka destekli bir sistem analiz edilmektedir. Bu yontem; derin 6 grenme
,goriintli isleme ve matematiksel analiz metodlarini birlikte kullanarak otomatik bir tani destegi saglamayr amaglamaktadir.
Gelistirilen sistem, BT goriintiilerini ¢6ziimleyerek kanamanin konumunu ,tipini (subaraknoid, subdural,epidural, intraparenkimal,
intraventrikiiler), ve klinik 6nemine gore risk durumunu saptamaktadir. Bu yaklasim , 6zellikle acil servis kosullarinda dogru ve
hizl karar alinmasina katki sunmay1 hedeflemektedir.

Anahtar Kelimeler — yapay zeka, tomografi, gériintii isleme
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Yonetilmesinde Yeni Bir Bakis
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Ozet — Biiyiik yemek firin sistemleri genellikle karmasik ve pahaliolarak degerlendirilir. Bu sistemlerin kurulumu ve
isletilmesi icin yiiksek maliyetler gerekmektedir. Ayrica enerji tiiketimlerinin yliksek olmasi ve bazi zamanlarda kapasite
kullaniminin diisiik olmas1 sabit maliyetleri artirmaktadir. Bu yilizden bu tip sanayi firinlarin yonetimini saglayan yazilimlarin
performansi olduk¢a 6nem tasimaktadir. Bu durumu saglamak i¢in, geleneksel firin kontrol sistemlerine alternatif olarak, hizli,
pratik ve verimli ¢alisabilen Intel x86 g¢ekirdek tabanli gomiilii sistem olarak c¢alisan bir sistemin prototipi tasarlanmustir.
Tasarlanan sistem gomiilii sistem olarak calistigi i¢in kullanici miidahalesi durumunda ger¢ek zamanda anlik reaksiyon
gosterebilmektedir. Gelistirilen prototip i¢in kolay kullanimli girig meniisii tasarlanmustir, bu sekilde kullanicr siirece gergek
zamanda anlik miidahale edebilmektedir. Sistemin yonetimini saglayan prosediir yazilimlar1 EMU8086 platformunda 8086
komut kiimeleri kullanilarak gelistirildigi icin tim Intel x86 tabanli mikro-islemci tabanli sistemler iizerinde rahatlikla
calisabilmekte ve entegrasyonu saglanabilmektedir. Ayrica calismada gelistirilen firin kontrol paneli i¢in simiilasyon
ekranlar1 sade bicimde tasarlanmistir, bu seklide uzman olmayan kisilerin de kolay bir sekilde sistemi ydnetebilmeleri
saglanmistir. Sistem, sicaklik, nem ve pigirme siiresi gibi temel parametrelerin kullanici tarafindan ayarlanabilmesine olanak
saglayarak, farkli {irlinlerin islenmesi i¢in dinamik bir yap1 saglamaktadir. Metodolojide, klavyeden parametrelerin nasil
ayarlandig1, ekran ¢iktilarinin diizenlenmesi ve zamanlayict fonksiyonunun isleyisi orneklerle agiklanmistir. Elde edilen
sonuglar, simiilasyonun temel firin kontrol islevlerini dogru ve etkin sekilde gergeklestirdigini gostermektedir. Bu sayede
disiik maliyetli ve hizli ¢alisan gémiilii sistem tasarimlari igin 6rnek olusturulmustur. Gelistirilen yazilim test edilmis ve
calisma siireleri analiz edilmistir. Yiiksek seviyeli diller ile gelistirilen geleneksel firin yonetim yazilimlarina gére daha
yiiksek performans sagladigi tespit edilmistir.

Anahtar Kelimeler — Endiistriyel Otomasyon, Asamble, Intel 8086, EMUS8086, Sanay: Firmlar.
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Erdin FIDAN", Mahir KAYA?
!Bilgisayar Miihendisligi, Tokat Gaziosmanpasa Universitesi, Tiirkiye
*Corresponding author: erdin.fidan6425@gop.edu.tr

*Speaker: erdin.fidan6425@gop.edu.tr
Presentation Type: Oral

Ozet — Bu caligmada, el yazisi karakterlerin taninmasina yonelik derin 6grenme tabanli bir model gelistirilmistir. Model, farkli
sayida ¢ikis smifi (karakter) i¢in test edilmis; yalnizca 10 karakterin siniflandirildigi senaryoda %96 dogruluk orami elde
edilirken, smif sayist 62’ye ¢ikarildiginda %86 dogruluk orani yakalanmistir. Elde edilen sonuglar, simif sayisinin artmasmin
model performansi lizerindeki etkisini acik¢a gostermekte ve karakter gesitliligi arttik¢a siniflandirma probleminin daha
karmagik hale geldigini ortaya koymaktadir. Bu baglamda, 6nerilen modelin ¢ok simifli karakter tanima gorevlerinde yiiksek
dogrulukla g¢alisabildigi goriilmiis ve modelin performansi sinif sayisina bagl olarak detayli sekilde analiz edilmistir. Ayrica,
modelin egitimi iki agamali olarak planlanmis olup, ilk olarak SGD optimizasyon algoritmasi ile temel 6grenme saglanmis,
ardindan Adam algoritmasi ile model ince ayar (fine-tuning) siirecine tabi tutulmustur.

Anahtar Kelimeler — El Yazis: Tanima,Derin Ogrenme, Konvoliisyonel Sinir Ag1, Batch Normalization, Dropout, Siniflandirma,
Karakter Tanima .
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Ogrenci Basarisinin Makine Ogrenmesi ile Tahmini: UCI Ogrenci
Performans Veri Seti Uzerine Karsilastirmah Bir Analiz

Abdulkadir Alabdullah!* ve Yasemin Cetin Kaya' "
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Ozet — Bu galisma, UCI Ogrenci Basarimu veri seti iizerinde denetimli makine dgrenmesi algoritmalari kullanarak dgrenci akademik
basarisint tahmin etmeyi amaglamaktadir. Yilsonu notu, diisiik, orta ve yiiksek basart seviyeleri olarak siniflandirilarak ele alinmisg
ve bu smiflandirma problemi kapsaminda Karar Agaclari ile Destek Vektor Makineleri algoritmalarinin performanslari
karsilastirilmistir. Modeller %80 egitim — %20 test ayrimi ve 5 katli ¢apraz dogrulama ile degerlendirilmis; dogruluk, hassasiyet,
duyarlilik ve F1 skoru metrikleri kargilastirilmigtir. Karar Agaglar1 algoritmasi %89,8 dogruluk ile Destek Vektor Makinelerine
(%87,3) kiyasla daha basarili performans gostermistir. Modelin kararlarini yorumlamak ve 6nemli 6zellikleri belirlemek igin
SHapley Additive Explanations (SHAP) analizi uygulanmigtir. SHAP analizine goére, 6grenci basarisini etkileyen en belirleyici
faktorler ikinci dénem notu, devamsizlik sayisi ve birinci donem notu olmustur. Ikinci ve birinci donem notu &zellikleri modelin
kararlar iizerinde en yiiksek SHAP degerlerine sahip olup, tahmin dogruluguna en fazla katki saglayan degiskenler olarak 6ne
¢itkmistir. Bu bulgular, erken miidahale stratejileri agisindan ara donem notlarinin mevcut olup olmamasinin tahmin giicii izerindeki
etkisini vurgulamaktadir. Bu ¢alisma, egitimde veri odakli karar alma stireclerine katki saglamakta, 6grenci basarisizlik riskini erken
donemde belirleyebilen modeller araciligryla kisisellestirilmis destek sistemlerinin gelistirilmesine bilimsel zemin sunmaktadir.

Anahtar Kelimeler — Ogrenci Basarisi, Makine Ogrenmesi, Karar Agaglar1, Destek Vektor Makineleri, SHAP Analizi
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YAZILIMLARIN ANALIZI VE GUVENLIK ACIKLARININ TESPITi

Ayat Faruk Swadi Swadi'™* ve Remzi Yildirm'
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Ozet — Giiniimiiz dijital gaginda siber tehditlerin boyutu ve karmagikligi ciddi sekilde artmis, bu durum geleneksel kotii amagli
yazilim tespit yontemlerinin yeterli giivenligi saglamasin1 zorlastirmistir. Ozellikle sifirinci giin (Zero-Day) saldirilar1 ve polimorfik
yapiya sahip kotii amach yazilimlar karsisinda imza tabanli ya da manuel analiz teknikleri biiyiik 6l¢iide yetersiz kalmaktadir. Bu
calisma, kotli amacgh yazilimlarin analizi ve giivenlik agiklarimin tespiti siireclerinde yapay zekd (YZ) tekniklerinin nasil
kullanilabilecegini kapsamli bir sekilde ele almaktadir. Statik analiz, dinamik analiz ve hibrit analiz yontemleri detayli olarak
incelenmis; bunlarin dogruluk, etkinlik ve tehditlere adaptasyon agisindan karsilastirmalari yapilmigtir. Ayrica, makine 6grenmesi
(Machine Learning) ve derin 6grenme (Deep Learning) yaklasimlarina 6zel bir vurgu yapilmis, ¢iinkii bu yontemler biyiik ve
karmagik veri kiimelerinden desen g¢ikarma ve kendini siirekli gelistirme kabiliyetine sahiptir. Uygulamali bir 6rnek olarak,
yiriitiilebilir dosyalar1 ham bayt diizeyinde analiz eden ve manuel 6zellik miithendisligine gerek duymadan yiiksek dogruluk
saglayan derin 6grenme tabanli MalConv modeli incelenmistir. Deneysel sonuglar, modelin zararli ve zararsiz yazilimlar arasinda
yiiksek dogrulukla siiflandirma yapabildigini ortaya koymustur. Caligmanin sonuglari, yapay zeka tabanli sistemlerin geleneksel
yontemlere kiyasla daha esnek, genellenebilir ve otomatiklestirilebilir yapilar sundugunu gostermektedir. Bu durum, gelisen ve
karmasiklagan siber tehdit ortamina karsi daha etkili, 6l¢eklenebilir ve siirdiiriilebilir glivenlik ¢6ziimleri gelistirilmesi i¢in YZ
teknolojilerinin giivenlik altyapilarina entegre edilmesinin gerekliligini ortaya koymaktadir.

Anahtar Kelimeler — Yapay Zekd, Makine Ogrenimi, Derin Ogrenme, Kotii Amacl Yazilim, Giivenlik A¢igi, MalConv, Statik
Analiz, Dinamik Analiz, Siber Giivenlik
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IoT / PLC Tabanh Dusiik Tuketimli Camasir Makinesi Yonetimi
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Presentation Type: Oral

Ozet — Sera gazlarin neden oldugu kiirsel 1sinmanin etkileri her gegen yil daha belirgin sekilde his edilmeye baslanmistior. Bu durum
enerji ve su kullanimlarinin daha kontrollii ve verimli tiiketilmesini zorunlu kilmaktadir. Bunu saglamak i¢in yesil teknolojilerin
gelistirilmesi ve kullanilmasi bir zorunluluk haline gelmistir. Camasir makinelerin su ve enerji tiiketimini daha diisiik hale getirmek
icin modern ¢amasir makineleri gelistirilmektedir. Bu verimi ylikseltmenin bir yolu ¢gamasir makinelerin isletilmesinin PLC’ ler ile
daha etkin bir sekilde saglanmasidir. Camasir makinesi kontrol sistemleri, teknolojik gelismelere paralel olarak mekanik kontrolden
elektro-mekanik, elektronik ve son olarak PLC tabanli kontrol sistemlerine evrilmistir. Bu gelisim siireci, camasir makinelerinin
daha fazla program secenegi sunmasini, su ve enerji tasarrufu yapmasini, farkli kumas tiirleri icin 6zel yikama segenekleri
saglamasini ve kullanici dostu araytizler gelistirmesini miimkiin kilmigtir. Diger taraftan PLC sistemleri, [oT cihazlarryla birleserek
uzaktan izleme ve yOnetim imkani1 sunmaktadir. Bu, ger¢ek zamanli veri analizi, 6nleyici bakim stratejileri ve iiretim planlamasi
gibi avantajlar sagalmaktadir. Teknolojinin ilerlemesi ve dzellikle endiistri 4.0 ile, IoT teknolojisinin ve yapay zekanin gelismesi
bir ¢ok farkli yeni uygulama alanlar1 ortaya ¢ikarmistir. Bu teknolojinin gelismesi; Akilli ev otomasyonlar, akilli sehirler, akill
tarim, akilli ulasim gibi pek ¢ok alanda olmustur. Giiniimiizde yurtlarda, kurumlarda, lojmanlarda ve otel gibi bir¢ok toplu yasam
alanlarinda merkezi ¢camasirhaneler bulunmaktadir. Ancak bu ¢amasirhanelerde, yiiksek gii¢ tiiketimine sahip ¢amagir makineleri
birbirinden bagimsiz calismaktadirlar. Isletimleri ve yénetimleri gémiilii sistem seklinde, CPU tabanli calisarak saglanmaktadar.
Ancak bunlarin enerji yonetimleri, su sarfiyatlari, ariza verme ihtimallerin 6nce den degerlendirilmesi, yapay zeka ve makine
O6grenmesi gibi merkezi bir sistem tizerinde yapilmasi; Ger¢ek zamanli veri toplama ve analiz, uzaktan kontrol ve izleme, prediktif
bakim, verimlilik ve enerji tasarrufu gibi birgok avantajlar saglayabilecektir. Bu ¢alismada PLC merkezli ¢alisan ¢amasir
makinelerin IoT tarafindan yonetilmesini saglayan c¢oklu c¢amasir makinesi yodnetim sistemin simiilasyon c¢alismasi
gerceklestirilmistir. Gergeklestirilen ¢aligma, farkli yerlesim alanlarinda bulunan Laundry gibi ¢oklu ¢camasir makilerin bagili
bulundugu ¢amasirhanelerin IoT {izerinden takip edilmesi ve yonetilmesinin alt yapisini olusturmaktadir. Caligma sistemin blok
yapisini ve bu tip bir sistemin yonetilmesini ve izlenmesini saglayacak, PLC ile IoT entegrasyonunu incelemekte ve bunun igin
gelistirilmis  simiilasyon calismasint ortaya koymaktadir. Gelistirilen ¢alismada ayrica performans optimizasyonu, siire
optimizasyonu, bellek kullanimi optimizasyonu, enerji ve su verimliligi optimizasyonu gibi teknikler Siemens Ladder Diyagramlari
kullanilarak gelistirilmistir.

Anahtar Kelimeler — PLC, Siemens Ladder Diagrami, Camagsir Makinesi, IoT, Bulut.
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