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 A Novel Deep Learning Model for Diabetes Diagnosis  
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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 (AI).  
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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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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 𝑅2 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 AI can support reliable decision-making in diabetes care.   

 

Keywords – Blood glucose forecasting, multi-task learning, explainable AI, attention mechanism, diabetes prediction 
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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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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: DenseNet121, 

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 

 

 

5 

https://www.isades.org/
mailto:mcanayaz@yyu.edu.tr
mailto:mcanayaz@yyu.edu.tr


 

International Symposium on AI-Driven Engineering Systems 
June 19-20, 2025 | Tokat Gaziosmanpasa University - Tokat – Türkiye 

www.isades.org 
 

 

Bibliometric Analysis of Prostate Cancer and Deep Learning 

Nihan ÖZBALTAN1*+ 

1Department of Computer Engineering/Izmir Bakircay University, Izmir, Turkey 
*Corresponding author: nihan.ozbaltan@bakircay.edu.tr  

+Speaker: nihan.ozbaltan@bakircay.edu.tr  
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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 AI researchers. This work 

intends to direct future research efforts and expedite the incorporation of AI-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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Özet – Öneri sistemleri, kullanıcıların tercihlerine dayalı olarak kişisel ve memnuniyetin ön planda olduğu öneriler sunmayı 

amaçlamaktadır. Ancak her ne kadar amaç doğrultusunda hareket edilmeye çalışılsa da, önerilerde popüler yanlılığı problemi ile 

karşılaşılmaktadır. Bu çalışma, öneri sistemlerinin kişilik tahmini alanındaki kullanımını ele almakta ve bireylerin kişilik 

özellikleri (Açıklık, Uyumluluk, Duygusallık, Sorumluluk ve Dışadönüklük) temelinde popülerlik yanlılığını incelemeyi 

amaçlamaktadır. Çalışmada ayrıca, bu kişilik boyutlarına göre yapılan tahminlerin doğruluğunu değerlendirmek amacıyla 

geliştirilen bir modelin etkinliği analiz edilmiştir. Değerlendirmelerde sıralama tabanlı (nDCG, GAP) ve kapsama tabanlı (APLT, 

LTC) metrikler kullanılmıştır. Elde edilen sonuçlar, Açıklık boyutunda modelin sıralama başarısının en yüksek olduğunu 

gösterirken, GAP değerlerinin tüm boyutlar için negatif olması sıralama doğruluğunda önemli eksikliklere işaret etmektedir.  

 

Anahtar Kelimeler – Öneri sistemleri, Popüler yanlılığı, Kullanıcı eğilimi 
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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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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 AI 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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1Department of Informatics and Control Systems, Georgian Technical University, Tbilisi, Georgia 
2Department of Information Techology, Business and Technology University, Tbilisi, Georgia 

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

Presentation Type: Oral 

 

Abstract - Author research interest is using AI 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 AI 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  Gudibandi1+, Venkata Sai Suchitha Sreeram1, Sreenivasulu Chamarthi1, Hajarathaiah Koduru1* 

1Department 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, YOLOv10. 
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Ülkelerin Yolsuzluk Algısını Şekillendiren Faktörler: Dünya Mutluluk 

Endeksi ve Enflasyon Göstergelerinin Rolünün Açıklanabilir Yapay Zeka 

Yöntemleri ile İncelenmesi 

Ensar Yılmaz1, Burak Aktürk1 ve Tolga Büyüktanır 1*+ 

1Agra Research Lab, Agra Fintech Yazılım Çözümleri A.Ş., İstanbul, Türkiye  
*Corresponding author: tolga.buyuktanir@agrafintech.com  

+Speaker: tolga.buyuktanir@agrafintech.com 

Presentation Type: Oral 

 

 

Özet – Dünya Mutluluk Endeksi, ülkelerdeki bireylerin algılarını sunan ve ülkelerin kıyas edilmesine katkı sağlayan bir endekstir. 

Bu çalışmada, Dünya Mutluluk Endeksi verileri ile enflasyon göstergeleri birleştirilerek oluşturulan bir veri kümesi üzerinde 

analizler gerçekleştirilmiştir. İlk aşamada, öznitelikler arasındaki ilişkileri incelemek amacıyla bir ilişkileşim matrisi 

oluşturulmuştur. Korelasyon analizi sonucunda, öznitelikler arasında anlamlı ilişkiler tespit edilmiştir. Nihai olarak, Yolsuzluk 

Algısı regresyon modelleri kullanılarak tahmin edilmeye çalışılmıştır. Veri kümesinde yer alan öznitelikler ile en anlamlı 

sonuçlar XGBoost algoritması kullanıldığında elde edilmiştir. Eğitilen model, açıklanabilir yapay zeka yöntemleri kullanılarak 

anlamlandırılmaya çalışılmıştır. Elde edilen sonuçlara göre, Doğumda Sağlıklı Yaşam Beklentisi, Sosyal Destek ve Kişi Başına 

Düşen Gayri Safi Yurtiçi Hasıla gibi özniteliklerin, hedef değişken olan Yolsuzluk Algısı ile güçlü bir ilişki içinde olduğu 

gözlemlenmiştir. 

 

Anahtar Kelimeler – enflasyon, yolsuzluk, regresyon, açıklanabilir 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 1*, Adam A. Alli 2,3+,  Lwembawo Ibrahim3 , Yasin Magombe3 and Kasadha Juma 4 

1Uganda Technical college, Bushenyi, Uganda 
2Islamic 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 (AI) 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 AI for the 

delivery of competency-based training in the TVET sector in Uganda. The research seeks to evaluate the digital and AI-readiness 

of TVET institutions, determine infrastructure and instructional design gaps, and suggest an effective AI 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 AI, adoption is low due to 

infrastructural limitations, unavailability of training, and policy loopholes. The proposed framework is centered on small-scale and 

context-sensitive AI applications, capacity building for teachers, and developing ethical and inclusive AI 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 AI in 

Competency-Based TVET programs in developing contexts. 

 
Keywords – Artificial Intelligence (AI); 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 Nakamanya1*, Adam A. Alli 1+  

1Department of Computer Science, Islamic University in Uganda, Mbale, Uganda 
*Corresponding author: swabra.nakamanya@iuiu.ac.ug   

+Speaker: adam@iuiu.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 (AI)-driven Business Model Innovation (BMI) for universities. The framework 

incorporates AI technologies into strategic areas of university activities, such as curriculum development, student experience, 

administrative functions, and strategic planning. Adopting the capabilities of AI, 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, AI ethical deployment, and 

stakeholders' readiness. A case-based analysis of Islamic university in Uganda and synthesis of the literature, the research illustrates 

how AI 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 Atere1, Hasan Kivrak1 

 

1 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 AI4I 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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AI-Driven Financial Forecasting in Higher Education: A Case Study of the 

Islamic University in Uganda (IUIU) 

 
Magombe Yasin*, Adam A. Alli 2+ and Lwembawo Ibrahim 3 

 

1Department of Computer Science, Islamic University in Uganda, Mbale, Uganda 
*Corresponding author: magombe.yasin@iuiu.ac.ug  

+Speaker:  magombe.yasin@iuiu.ac.ug 

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 AI-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 2014–2020 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 (AI), 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 Sekizivu1 
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*Corresponding author: shamseduc@gmail.com   

+Speaker: shamseduc@gmail.com   

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 Çınaroğlu1+ and Erol Seke 2* 

1Graduate School of Natural and Applied Sciences, Eskisehir Osmangazi University, Eskişehir, Türkiye  
2 Electrical and Electronics Engineering, Eskisehir Osmangazi University, Eskişehir, Türkiye 

*Corresponding author: eseke@ogu.edu.tr  
+Speaker: sinanmcinaroglu@gmail.com  

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 

 

 

18 

https://www.isades.org/
mailto:eseke@ogu.edu.tr
mailto:sinanmcinaroglu@gmail.com


 

International Symposium on AI-Driven Engineering Systems 
June 19-20, 2025 | Tokat Gaziosmanpasa University - Tokat – Türkiye 

www.isades.org 
                      

COVID-QU-Ex Görüntü Verisi ile CNN Tabanlı COVID-19 

Sınıflandırmasında Derin Öğrenme Modellerinin Karşılaştırılması 

Halil Erdem Üngör1+, Nihan Özbaltan1* 

1Bilgisayar Mühendisliği/Mühendislik ve Mimarlık Fakültesi,İzmir Bakırçay Üniversitesi,İzmir, Türkiye 
*Corresponding author: nihan.ozbaltan@bakircay.edu.tr   

+Speaker: 6053015@bakircay.edu.tr   

Presentation Type: Oral 

 

Özet – Bu çalışmada, COVID-19 tanısı koymaya yönelik olarak toraks bölgesine ait bilgisayarlı tomografi (BT) 

görüntülerinden oluşan COVID-QU-Ex veri seti üzerinde derin öğrenme tabanlı görüntü sınıflandırma modelleri 

karşılaştırılmıştır. Veri seti, COVID-19 ve Non-COVID olmak üzere iki sınıfa ayrılmış, farklı hastalara ait toplam 3.000’in 

üzerinde BT görüntüsü içermektedir. Çalışmada, LeNet, AlexNet, VGG16, GoogleNet, MobileNet, DenseNet, ResNet, 

MiniVGG, SimpleCNN ve CustomCNN olmak üzere toplam 10 farklı konvolüsyonel sinir ağı (CNN) mimarisi 

değerlendirilmiştir. Tüm modeller, aynı hiperparametreler (epoch=5, batch size=16) ile ve Adam optimizasyon algoritması 

kullanılarak eğitilmiş; kayıp fonksiyonu olarak ise kategorik çapraz entropi tercih edilmiştir. Eğitim doğruluğu, doğrulama 

doğruluğu, doğrulama kaybı ve eğitim süresi gibi çeşitli metrikler ile modellerin sınıflandırma performansları detaylı biçimde 

analiz edilmiştir. Elde edilen sonuçlara göre, VGG16 modeli en yüksek doğrulama doğruluğuna ulaşmış ve sınıflandırma 

başarımı açısından en güçlü mimari olarak öne çıkmıştır. Bu çalışma, COVID-QU-Ex veri setinin derin öğrenme mimarileri ile 

yüksek doğrulukla sınıflandırılabileceğini ve CNN tabanlı modellerin medikal görüntü analizinde etkili sonuçlar üretebildiğini 

ortaya koymaktadır.  

 

Anahtar Kelimeler – Derin Öğrenme, CNN, COVID-19, BT Görüntüsü, Görüntü Sınıflandırma 
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A Conceptual Framework for AI-Assisted Monitoring in Microalgae 

Cultivation: A Case Study on Synechococcus elongatus PCC 3055 

 
Betül Güroy1*+, Derya Güroy1, İzzet Şahin1, Serhan Mantoğlu1, Mustafa Rüçhan Pekcan1  

1Aquculture Department/ Yalova University, Yalova, Türkiye   
*Corresponding author: betulguroy@yahoo.com.tr  
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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 (AI)-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 AI algorithms. Based on real-time data analytics, the system is 

capable of autonomously adjusting key cultivation parameters such as photoperiod, CO₂ injection rate, and nutrient concentrations. 

Furthermore, AI-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, AI 

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 OD₆₈₀ = 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 AI-based decision systems. 

 

In conclusion, this study presents a climate-aware, AI-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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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: XAI, Diabetes, XGBoost, SVM, ANN, Artificial Intelligence, SHAP, LIME,  
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Abstract �± This study presents a comparative evaluation of five widely adopted blockchain consensus algorithms�²  
Proof of Work (PoW), Proof of Stake (PoS), Delegated Proof of Stake (DPoS), Practical Byzantine Fault Tolerance (PBFT), and 
Proof of Authority (PoA)�² 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�² as a gap that future research can address. 
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Detection of Solar Panel Defects via Thermal-Optical Image Fusion Using 
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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. 
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