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Eski Nesil Endiistriyel Ekipmanlar icin Cok
Fonksiyonlu loT Doniisiim Karti: Tasarim,
Gercekleme ve Test Sonuclari

Thursday, December 26, 2024 1:30 PM (15 minutes)

Bu ¢alisma, endiistriyel iiretim hatlarinda yaygin olarak kullanilan eski nesil kipmanlarin Endiistri
4.0 standartlarina uyumlu hale getirilmesi i¢in yenilik¢i bir donanim ¢éztimii sunmaktadir. Gelistir-
ilen ¢ok fonksiyonlu IoT doéniisiim karti, 6zellikle hassas montaj iglemlerinde kullanilan el alet-
lerinin dijital dénisiimiint hedeflemektedir. Calismanin 6zgiin degeri, Hall Effect sensorleri ve
yapay sinir aglar1 teknolojisinin kombinasyonu ile geleneksel tork sensorlerine alternatif, daisiik
maliyetli bir ¢6ziim sunmasidir. Tasarlanan elektronik kart, ARM tabanli STM32F103C8T6 islemci
ve ESP32 kablosuz haberlesme modiilii kullanilarak gergeklestirilmis olup, WI-FI protokoli tiz-
erinden veri iletimi saglamaktadir. Sistemin temel yenilikleri arasinda Hall Effect sensorleri ile
tork 6l¢timii, MPU9250 9 eksen IMU sensorii ile agisal pozisyon kontrolii ve yapay sinir aglari ile
gelismis veri analizi bulunmaktadir. Altium Designer programinda tasarlanan ¢ift katmanli PCB
(Printed Circuit Board), prototip tiretimi sonrasinda Multisim programu ile kapsamli devre analiz-
lerine tabi tutulmustur. Test sonuclari, sistemin endiistriyel ortam gereksinimlerini karsiladigim
ve Ozellikle gii¢ kat1 performansi, giiriiltii karakterizasyonu ve termal dayanim acisindan bagarili
oldugunu gostermistir. Gelistirilen ¢6ziim, bakim personeli tarafindan minimum teknik miidahale
ile montaj ve devreye alma imkani sunan modiiler bir yapiya sahiptir. Bu calisma, endiistriyel
ekipmanlarin diisiik maliyetli dijital dontisimii i¢in yeni bir metodoloji 6nermekte ve Endiistri 4.0

entegrasyonunda pratik bir ¢6ziim sunmaktadir.
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Acik Kaynakli Makine Ogrenmesi Yontemleri
Kullanarak Gomiilii Sistemler ile Giines Panellerinde
Toz Tespiti

Friday, December 27, 2024 2:00 PM (15 minutes)

Bu ¢alisma, giines panelleri iizerinde olusan kir, toz, kar ve hasar gibi dis etkenlerin, panel verimlil-
igine olan olumsuz etkilerinin nesne tanima algoritmalariyla tespit edilmesine odaklanmaktadir.
Giines panellerinde biriken bu unsurlar, enerji iretimini 6nemli 6l¢tide diigiirerek ciddi verim kayi-
plarina yol agmaktadir. Bu baglamda, acik kaynaklardan elde edilen 7485 goriintii kullanilarak,
dort farkl sinifa (temiz, kirli, hasarli, karla kapli) ayrilan genis ve kapsaml bir veri seti olustu-
rulmustur. Veri seti izerinde yapilan egitimler, derin 6grenme tabanli SSD Mobilenet ve Faster
R-CNN gibi modeller kullanilarak gerceklestirilmigtir. Bu modeller hem masaiistii bilgisayar or-
taminda hem de gémiilii sistem platformu olan NVIDIA Jetson Nano'da egitilmis ve test edilmistir.
Elde edilen sonuglar, masaiisti bilgisayarda daha yiiksek islem hizlar1 sunarken, gomiili sistem
platformunun yerinde tespitler i¢in uygun bir alternatif oldugunu géstermektedir. Bu ¢alismanin
sonugclari, giines enerjisi santrallerindeki verimlilik kayiplarini en aza indirerek bakim maliyet-
lerini diigtirme ve panellerin

uzun vadeli performansini artirma potansiyeline sahip yenilik¢i bir ¢6ziim sundugunu gostermek-
tedir.
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Model Training and Real World Analysis Using
Health Data with Federated Learning

Friday, December 27, 2024 2:30 PM (15 minutes)

Machine learning has emerged in many fields thanks to its ability to extract meaningful infor-
mation from large data sets, solve complex problems, and make predictions about the future. In
healthcare, machine learning is used in various applications such as disease diagnosis, treatment
planning, patient monitoring, and personalized healthcare. However, for these applications to be
successful, large size of data are needed. Concerns about the privacy and confidentiality of health
data make it difficult to collect this data on centralized servers and limit the effectiveness of data-
driven models. Because of the need to protect privacy, collecting and analyzing individual patient
data in a centralized system becomes a major challenge. Federated learning is a machine learning
approach that allows data to be processed locally without being collected on a central server, and
only model parameters are sent to the central server. This method provides secure model training
by reducing network traffic while maintaining the confidentiality of the data. In this paper, we fo-
cus on diabetes prediction using the duCBA method developed for federated learning architecture.
For model training, a dataset called Diabetes Health Indicators on the Kaggle platform was used.
To manage the data flow and perform model training securely, three different environments were
used: a central server, a Flask-based API server, and clients. Clients provide secure data privacy
by performing distributed model training on their local data without sharing the data. The API
and the central server are run in the Google Cloud Platform environment. The API server col-
lects local model updates from clients and sends them to the central server using WebSocket when
it has enough models. After the central server performs the model merge, it sends the updated
global model to the API server. The API server then distributes this model to the clients. With
this structure, clients participate in a centralized global model training process through the API
without directly accessing the central server, and communication security is ensured through the
WebSocket protocol. As a result of the tests conducted in the prototype application, the accuracy
value of the model was calculated as 70%. These results support the wide applicability of federated
learning in the healthcare domain.
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A MATLAB App for Decomposing the Even and Odd
Parts of a Transfer Function

Friday, December 27, 2024 3:00 PM (15 minutes)

In this paper, a MATLAB App program is presented that decomposes the numerator and denom-
inator polynomials of transfer functions into their odd and even components. In control engi-
neering, transfer functions are essential tools for modeling system dynamics, and decomposing
these functions into their odd and even components is a key step in system analysis. The devel-
oped MATLAB App allows users to enter the numerator and denominator polynomials of transfer
functions efficiently, automatically separating them into odd and even parts. This functionality en-
ables researchers to examine system characteristics in more detail and perform essential analyses
with ease. The MATLAB App is designed to reduce time and errors, making complex mathemat-
ical operations accessible through a user-friendly layout. This App aims to improve researchers’
productivity and increase the efficiency of their analysis processes.
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A Brief Look at Chatbots in Light of the Future of
University Websites: Benefits, Opportunities,
Applications, Challenges and Risks

Friday, December 27, 2024 3:15 PM (15 minutes)

Chatbots offer a very fast, easy and dynamic interaction in textual, audio and visual forms. Their
high-level capabilities have paved the way for the increasingly widespread use of chatbots on ev-
ery platform that include human-machine interaction, from education to health, from finance to
customer relationship management, and so on. University websites, as one of the most common
and potential application areas of chatbots, have recently gained an attractive dynamism, speed,
flexibility and high-level user experience. These sites, as frequently-visited platforms, provide a
wide range of information and services to many people every day, including academic, administra-
tive staff, active and prospective students. The richness and diversity of the features and functions
offered by these sites cause them to be served in a dispersed and hierarchical structure. This
distributed and relatively static structure makes it difficult to access information and causes cum-
bersome and inefficient use of functions and services. They also lack the dynamism of chatbots.

On the other hand, chatbots emerge as a much more dynamic, interactive, fast and easy tool, com-
pared to ordinary web pages. These tools have the potential to accelerate and facilitate access to
information; to perform frequent tasks effortlessly from a single point without getting lost among
piles of pages; to be customizable for people; and to provide a higher level of user interaction and
experience. They also promote the quality of education and services, communication and interac-
tion between the parties, increasing the satisfaction of all stakeholders. Besides, universities are
likely to reach much wider audiences with these tools.

This study provides a concise review on the benefits, potential opportunities, application types,
difficulties and risks that can be provided by chatbots to university web platforms. In this con-
text, many aspects such as development environments and technologies, difficulties, risks and
security measures are discussed in detail and the right design and implementation approaches are
presented. It also reveals how well-designed chatbots with the right content and scope can benefit
all internal and external stakeholders and potential students. Additionally, the opportunities and
potential that these tools can provide in improving the service quality of universities are discussed.
Consequently, this study shows how chatbots will be an important part and play a critical role in

the future of university websites.

Paper Language
English

Contribution Type

Virtual

Primary author: Dr TEMIZ, hakan

Presenter: Dr TEMIZ, hakan

January 22, 2026 Page 6



UAKK 2024 The I... /Report of Contributions A Brief Look at Chatbots in Light ...

Session Classification: Session: Virtual (English Language)

Track Classification: General Track

January 22, 2026 Page 7
y g



UAKK 2024 The I... /Report of Contributions An Optimized Traffic Lights Sched....

Contribution ID: 71 Type: not specified

An Optimized Traffic Lights Scheduling
Thursday, December 26, 2024 11:30 AM (15 minutes)
In this paper, we study on the optimal scheduling problem of the traffic lights on a map by utilizing
the number of vehicles that use predefined routes. This paper considers modeling an optimization
problem to minimize the number of vehicles on the map. We present the analytical solution of the

optimization problem and the numerical solution approach by using an Open-Source library CVX
implemented in Matlab. Also, we discuss the applications of our approach.
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Alzheimer’s and Parkinson’s Diagnosis with YOLO
Models

Friday, December 27, 2024 2:15PM (15 minutes)

In the field of healthcare, accurate diagnosis of neurological diseases is critical for detecting dis-
eases at an early stage. This study aims at accurate and fast diagnosis of Alzheimer’s and Parkin-
son’s diseases using Magnetic Resonance (MR) images. For this purpose, the latest versions of the
YOLO (You Only Look Once) algorithm, YOLOv8 and the experimentally developed YOLOv11 mod-
els are used. The dataset “enfermedades_cerebro-uagpl”was obtained from the Roboflow platform
and contains images of Alzheimer’s, Parkinson’s and normal brain.

The results show that the YOLOv11 model offers higher accuracy and generalization capability,
with an accuracy of 100%. The YOLOv8 model performed comparatively poorly with a success
rate of 89.7%. The evaluation of the models is based on accuracy, mAP and other statistical metrics.
The results show that YOLO algorithms provide an effective and fast solution, especially in the
field of medical imaging.

This study highlights the potential of deep learning techniques in neurological disease diagnosis
and increases the importance of Al-based diagnostic systems in future healthcare applications.
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A Business Analysis Model for Open Source
Communities: Enhancing Collaboration and
Innovation

Thursday, December 26, 2024 11:15 AM (15 minutes)

Open source communities play an essential role in fostering innovation and collaborative devel-
opment. They operate in knowledge-based ecosystems characterized by transparency, inclusivity
and a shared purpose. However, open source communities are often faced with challenges because
of inefficient communication, insufficient knowledge sharing and poor requirements elicitation,
management, prioritization and traceability. In this regard, our study proposes a business analysis
model that is designed to address these challenges and to empower open source communities to
succeed in greater collaboration and innovation as a result.

Our proposed model aims to leverage key knowledge areas, tasks and elements of business analysis,
aligned with the foundational values of open source, which are upstream first, community, and
freedom. It emphasizes the components of (a) stakeholder-centric collaboration (b) integrated
knowledge management (c) transparent decision-making (d) freedom, licensing compliance and
(e) iterative innovation and feedback loops.

Structured stakeholder engagement is a key component of the model that ensures alignment with
community objectives by engaging contributors, maintainers, and users in processes of decision-
making. Business analysis knowledge areas take role in facilitating project planning and moni-
toring, define approaches and milestones, and monitor progress and performance to streamline
efforts from community.

Integrated knowledge management is enabled by centralized repositories for documentation that
makes the reuse of knowledge assets easier, making onboarding more efficient and accessible for
prospective contributors. Business analysis techniques like traceability matrices and prioritization
frameworks make sure contributions align with those of larger community goals.

Transparent decision-making is enabled by governance frameworks that provide transparency in
prioritizing projects and requirements, enabling dealing with change requests, facilitating fair-
share participation and advocating for trust among stakeholders. Business analysis tools and tech-
niques act as facilitators, bridging gaps between developers, users and various stakeholders to
ensure alignment with the vision of the community.

Freedom and licensing compliance is ensured by business analysis by meeting adherence to open
source principles, including the initiatives to use, study, modify, and distribute product or software.
By guiding communities in interpreting and complying with licensing requirements, business anal-
ysis help establish contributor guidelines and codes of conduct.

Iterative innovation and feedback loops are important as adaptive frameworks as agile-inspired
approaches improve responsiveness to user needs and community feedback, facilitating issue res-
olution and therefore enabling innovation. Regular feedback loops facilitate continuous improve-
ment and adaptability within open source initiatives.

This model offers significant contributions to both literature and practitioners by bridging the gap
between business analysis knowledge area frameworks and the ecosystem mindset of the open
source. Unlike models proposed earlier, it integrates structured techniques such as stakeholder
mapping, documentation frameworks, and traceability practices into the open source context, ad-
dressing the critical challenges of fragmentation and inefficiency.

The proposed model can have broad applications across industries such as software development,
telecommunications, and in any branches of various sectors where open source collaboration
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drives advancements. By advocating shared vision, operational clarity and fair engagement, this
approach empowers communities to achieve scalable, innovative solutions while preserving the
principles of openness and inclusivity.
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Endiistriyel Uygulamalarda Blok Zincir Tiirlerinin
Kullanimi: Verimlilik, Giivenlik ve Olceklenebilirlik
Degerlendirmesi

Thursday, December 26, 2024 1:45 PM (15 minutes)

Blok zincir, is ve endiistri diinyast i¢in yeni ve gelismis 6zellikler sunarken ayni zamanda cesitli
endustrilerdeki sorunlari ¢ozme yetenekleri nedeniyle son zamanlarda biiyiik ilgi gormektedir.
Blok zincir kullanimy, verimlilik, giivenlik, ve izlenebilirligi arttirip ayni zamanda da maliyetleri
disiirerek bircok endiistriyel uygulamada kendine yer bulmaktadir. Blokzincir sagladigi bu avan-
tajlar ve IoT tabanli cihazlarin otomasyon sistemlerinde yaygin olarak kullanilmaya baslamasi
ile birlikte bircok problemin ¢6ziimiinde kilit rol oynamaktadir. Bunun yam sira farkli blokzin-
cir teknolojileri altyapilarindan 6tiirii her uygulama igin uygun degildir. Ozellikle endiistriyel
otomasyon uygulamalarinda, blokzincir teknolojilerinin ve 6zelliklerinin daha uygun olduguna
karar verirken dikkate alinmasi gereken ¢esitli faktorler bulunmaktadir. Bu faktorler, blok zin-
cir tiirlerinin enerji gereksinimi, giivenlik, 6l¢eklenebilirlik ve performans olarak siralanabilir. Bu
calisma, blokzincir tiirlerinin farkli endiistriyel uygulamalardaki uygunlugunu ve performansim
degerlendirilerek, arastirmacilara ve gelistiricilere yol gostermeyi amaglamaktadir.
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Co-authors: ERDEMIR, Gokhan (University of Tennessee at Chattanooga); Dr ACARER, Tay-
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Modernizing Healthcare Systems: An Open-Source
Provider Portal with Al and FHIR Integration

Friday, December 27, 2024 4:30 PM (15 minutes)

This paper describes the design and implementation of an open-source healthcare portal created
especially for healthcare providers. The portal is FHIR compliant, enabling seamless, consistent,
and secure data exchange between healthcare systems. The system is built with a reliable and scal-
able architecture to meet the complex needs of modern healthcare environments and is developed
using Spring Boot, Quasar, and Docker.

This portal is unique due to its integration/use of four different Al models, with each model trained
on a specific dataset, such as encounters, medications, clinical notes, and procedures. These models
give actionable insights derived from large sets of patient data and communicate clinically mean-
ingful results to the physician. These insights will help provide better decision-making capabilities,
optimize workflows, and improve overall efficiencies in patient care management.

The project is hosted on DigitalOcean. It allows us to tap into the security and scalability of their
infrastructure to guarantee high availability while also letting us cope with variable workloads.

The solution not only supports clinical decisions but also promotes interoperability across diverse
healthcare systems. On the other hand, this paper showcases methods of using open-source tools
and standards to solve real-world problems and illustrates how open-source technology can trans-
form health care. An useful tool to increase provider efficiency, cultivate collaboration, and allow
providers to deliver high-quality patient care through a consistent and simple process.
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Acik Kaynakli Biyomedikal Sistemlerin Hastane
Finansal Yonetimi Acisindan Degerlendirilmesi

Thursday, December 26, 2024 2:00 PM (15 minutes)

Acik kaynakli biyomedikal sistemlerin hastane finansal yonetimine entegrasyonu, operasyonel
verimliligin arttirilmasi, maliyetlerin azaltilmasi ve finansal seffafligin arttirilmasi i¢in dontstiriici
bir strateji olarak ortaya ¢ikmistir. Bu ¢calisma, agik kaynakl sistemlerin hastane operasyonlarinin
cesitli yonleri tizerindeki etkisini incelemektedir. Acik kaynakli biyomedikal sistemlerin uygu-
lanmasinin, hastane departmanlar: arasinda kesintisiz veri entegrasyonunu kolaylastirdigs, kritik
bilgilere gercek zamanl erisim sagladig: ve is akislarini kolaylastirdig1 gosterilmistir. Bu sistem-
ler ayni zamanda saglik profesyonelleri, arastirmacilar ve idari personel arasindaki isbirligini de
tesvik ederek operasyonel verimliligin artmasina ve arastirma girisimlerinin hizlanmasina yol acar.
Ayrica, acik kaynakl sistemlerin benimsenmesi hastanelerde 6nemli maliyet tasarruflariyla iligk-
ilendirilmistir. Bu sistemler, cerrahi prosediirleri optimize ederek, veri yonetimini gelistirerek ve
idari giderleri azaltarak saglik kurumlarinin daha uygun maliyetli ¢aligmasina olanak saglar. A¢ik
kaynak platformlarimin igbirlik¢i dogasi ayni zamanda yenilikgiligi ve siirekli iyilestirmeyi tegvik
ederek maliyetlerin azaltilmasina daha fazla katkida bulunur. Mali seffafliga iligkin olarak, acik
kaynakli biyomedikal sistemler veri erisilebilirligini, hesap verebilirligi ve paydas katilimin artirir.
Bu sistemler, mali bilgilerin kolayca erisilebilir olmasini saglayarak seffaflik ve hesap verebilir-
lik kiiltiirtni tesvik ederek paydaslarin mali uygulamalari incelemesine ve hastane yoneticilerini
hesap verebilir kilmasina olanak tanir. Acik kaynak sistemleriyle iligkili maliyet tasarruflari, fi-
nansal raporlama yeteneklerinin gelistirilmesine ve seffaflik girisimlerine yatirim yapilmasma da
yonlendirilebilir. Acik kaynakli biyomedikal sistemlerin hastane finansal yonetiminde stratejik
olarak uygulanmasi, saghik kurumlar i¢in dontistiiriicti bir firsat sunmaktadir. Bu sistemler op-
erasyonel verimliligi artirarak, maliyetleri dusiirerek ve mali seffafligi artirarak hastane operasyon-
larmin stirdirilebilirligine ve etkinligine 6nemli 6l¢iide katkida bulunabilir ve sonug olarak daha
iyi hasta bakim ve ¢iktilar saglayabilir.
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Performance Evaluation of Traditional and Deep
Learning-Based Face Detection Algorithms

Thursday, December 26, 2024 11:45 AM (15 minutes)

Face detection is a crucial task in computer vision, with applications ranging from security sys-
tems to human-computer interaction. In this study, we evaluate the performance of three face
detection algorithms: Haar Cascade, Histogram of Oriented Gradients (HOG), and Multi-task Cas-
caded Convolutional Networks (MTCNN). The experiments are conducted using the Labeled Faces
in the Wild (LFW) dataset to ensure a robust evaluation. Our results reveal that MTCNN outper-
forms the other methods, achieving a detection accuracy of 90%, while HOG demonstrates the
lowest performance among the tested algorithms. These findings highlight the effectiveness of
deep learning-based approaches like MTCNN for accurate face detection in challenging datasets.
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Solving Linear Algebraic Equations by using
Distributed Memory Programming

Thursday, December 26, 2024 11:00 AM (15 minutes)
In this paper, we study solving of linear algebraic equations with the form of Ax = b in a dis-
tributed manner by using distributed memory programming. We consider open-source message
passing interface (MPI) approach to model our simulations. Also we review the sequential pro-

gramming approach and make comparison with MPI on the performances under different network
topologies.
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Diisiik Hesaplama Kapasiteli Mikroislemcilerde
Blockchain Aglari Uzerinden Veri Paylasimi ve Veri
Gizliliginin Gelistirilmesi

Thursday, December 26, 2024 3:45 PM (15 minutes)

Veri gizliliginin ve giivenliginin énemi IoT teknolojilerindeki ilerleme ve Endiistri 4.0'mn getirdigi
yeniliklerin bircok alanda etkin olarak kullanilmaya baslamasiyla birlikte daha da artmistir. Son
dénemde hizla gelisen teknoloji, basta CPU ve GPU’lar olmak iizere yapay zeka destekli donanim-
larin artmasi, en giclii algoritmalar ile gizlenmis olan verilerin bile eskiye gore daha cabuk ele
gecirilebilir olmasina sebep olmaya basladi. Standart ve tizeri donanim kullanan cihazlarda bu
islemler kolayca yapilirken, diisiik hesaplama kapasiteli mikroislemcili mimarilerde ek giivenlik
uygulamalar1 kullanmak sistem performanslarimi oldukca diisiirmektedir. Blokzincir teknoloji-
lerinin kullanimi bu sorunun ¢6ziimii i¢in 6nemli alternatiflerden bir tanesidir. Blokzincir aglarinin
ihtiya¢ duydugu donanim mimarisi ve donamm yeterlilikleri, agin destekledigi isletim sistemi mi-
marisi, enerji tiketimi, verimlilik gibi etkenler kullanilabilirligi ve performansi direkt etkileyen fak-
torlerdir. Bu ¢alismada, farkli mikroislemci mimarileri kullanan donanimlar tizerinde farkli blokz-
incir aglarinin performansi ve uygulanabilirligi incelenmistir. Verinin blokzincir ag1 tizerinden
gonderilirken var olan donanim, isletim sistemi ve iletisim ag1 giivenliginin blokzincir ag: ile art-
tirilmasini amacglanmustur.
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Comparison of Large Language Models (LLM)

Friday, December 27, 2024 4:45 PM (15 minutes)

The rapid advancement of artificial intelligence (AI) has brought forth an array of powerful large
language models (LLMs) designed to process and generate human-like text across diverse applica-
tions. This study provides a comprehensive comparative analysis of leading LLMs, including GPT
series, BERT derivatives, and other cutting-edge models such as PaLM and LLaMA. The comparison
is conducted on various dimensions, including architectural design, training methodologies, data
scaling, computational requirements, performance metrics, and adaptability to downstream tasks.
Key benchmarks, such as natural language understanding (NLU), text generation quality, and fine-
tuning capabilities, are evaluated. Additionally, the study examines the models’limitations, such
as ethical concerns, computational costs, and susceptibility to bias. Insights into their deployment
in real-world applications, including content generation, code synthesis, and conversational Al,
are highlighted. The findings aim to guide researchers, developers, and industry professionals in
selecting and optimizing LLMs for specific use cases while identifying gaps and future directions
for innovation. By delineating the strengths and weaknesses of each model, this study contributes
to the broader understanding of the state-of-the-art in LLM research and its implications for ad-

vancing Al capabilities responsibly.
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Acik Kaynak Kodlu Araclar ile RGB Kamera
Kullanarak Gezgin Robot Projesi Olusturma

Thursday, December 26, 2024 2:15 PM (15 minutes)

Robotlar, diger teknolojik cihazlar gibi, insan hayatina fayda saglamak amaciyla bircok alanda
kullanilmaktadir. Ozellikle dogal afetler ve askeri uygulamalar gibi kritik alanlarda robotlarin kul-
lanimi1 giderek daha 6nemli hale gelmistir. Bu siireg, robotlarin gelistirilmesi ve belirli gérevleri
basariyla yerine getirmelerinin saglanmasiyla baglamaktadir. Robotik sistemlerin gelistirilmesi
sirasinda pek ¢ok platform ve yazilim ¢ercevesi kullanilmakta olup, bu calismada agik kaynak
kodlu platform ve yazilimlar ele alinmistir. Calismada, gezgin robotlar ile proje olusturma siirecinde
bu acik kaynak sistemlerin kullanimini uygulama 6rnekleriyle agiklamak amaciyla hem kara hem
de hava robotlari incelenmistir. Deneysel ¢alismalar sirasinda, acik kaynak sistemler kullanilarak
bir robotun engellerle dolu bir ortamda basarili bir sekilde navigasyon gerceklestirdigi goster-
ilmigtir. Robot, RGB kamera ile ¢evresinden aldig1 goriintiilerle engelleri tespit etmis ve hedef
noktaya ulagsmistir. Calismada robot olarak agik kaynak yazilimlarini destekleyen TurtleBot kul-
lanilmig, simiilasyon ortamu olarak ise Gazebo tercih edilmigtir. Bu arastirma, agik kaynak kodlu
platformlarin gezgin robot uygulamalarindaki roliine dair 6nemli bulgular sunmaktadir.
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Hyperloop Ekosistemi icin Acik Kaynak Yazilim
Mimarisi Modellenmesi

Thursday, December 26, 2024 3:30 PM (15 minutes)

OZET

Hyperloop teknolojisi yiitksek hizli kara tasimaciligi alaninda devrim yaratmayi hedefleyen yeni
nesil bir ulagim yontemi olarak karsimiza ¢ikmaktadir. Teknolojinin merkezinde vakumlu tiineller
yer almaktadir. Tinellerin icerisindeki kapsiiller ulasimi saglamaktadir. Yiitksek hizli demiry-
olu sistemlerinde sistem mimarisi ve kontrol konusu her zaman gelistirilebilir bir baslik olarak
karsimiza ¢ikmaktadir. Hyperloop teknolojinin mevcut potansiyelini korumasi ve yeni bir ulagim
cagini baslatabilme ihtimali oldukga yiiksektir. Bu nedenle sisteme yonelik a¢ik kaynak yazilim
modellerinin gelistirilmesi; bu teknolojinin daha ileri bir seviyeye gitmesi i¢cin oldukca kritik 6neme
sahiptir. Bu calismada model belirlenmis bir hyperloop araci igin yazilim sistemi tasarimi gercek-
lestirilmistir. Onerilen yazilim modelinde ; giivenlik, enerji verimliligi, veri akigi, sensdr entegrasy-
onu, otonom kontrol mekanizmalari ve iletisim altyapisi baghiklari ele alinmigtir. Ayrica bu ¢alisma
hyperloop teknolojisine genel bir bakis a¢is1 sunmaktadir. Hyperloop teknolojisinde manyetik lev-
itasyon ve tahrik kullanilir bu sayede gevre birimleri ile fiziksel temas ortadan kaldirilmigtir. Bu da
kapsiiliin yiiksek hiz seviyelerine ¢ikmasini saglamaktadir. Yiiksek hizli tren teknolojilerinde tepki
stiresi ve sistem karmasikliginin yonetilebilir olmasi i¢in yazilim mimarisi olduk¢a énemli bir rol
oynamaktadir. Onerilen model “ara¢ gémiilii yazilimi”ve “kontrol bilgisayar1 yazilimi”olarak ikiye
ayrilmaktadir. Ara¢ gomiilil yazilimi bolimiinde; Cevresel izleme, Enerji yonetimi, Aktiiator (Ey-
leyici), Sensor, Navigasyon ve Haberlesme, Otonom kontrol birimleri bulunmaktadir. Kontrol bil-
gisayar1 yazilimi boliimiinde; Sistem kontrola akis, Arayiiz, Haberlesme birimleri bulunmaktadir.
Yazilim sistemi modeli tamamlandiktan sonra hyperloop teknolojisine ve gelecekte yapilabilecek
sistem gelistirmelerine deginilerek caligma tamamlanmustir.
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Radyasyon Dedektorii Eklenmis Otonom bir
TurtleBot3 ile Radyasyon Haritalanmasi icin bir ROS
Paketi

Thursday, December 26, 2024 3:00 PM (15 minutes)

Bu calisma, bir sensor olarak radyasyon sayaci donanimi eklenmis otonom bir TurtleBot3 i¢in
acik kaynakli ROS tabanli bir paket gelistirmeyi amaglamaktadir. Bu paket, robotun kontroliinii,
iletisimini ve ¢evrenin radyasyon haritalamasini saglamaktadir.

Hali hazirda bulunan bir radyasyon dedektoriiniin sensor olarak eklendigi robotun bocek algo-
ritmasi sayesinde otonom hareket ederek radyasyon igeren belli bir alan1 taramasi ve radyasyon
sayimu bilgisini yayinlamasi saglanmustir.

Caligmanin donanim tarafinda, bir fotogogaltic1 tiipten yiikseltilerek ¢ikan analog sinyaller, 6nce
bir pencere disktiminator devresi yardimiyla tek kanaldan dijital hale getirilmistir. Ardindan bir
mikrodenetleyici sayesinde belli bir siirede alinan dijital sinyaller sayilarak TurtleBot3’te bulunan
raspberry pi tizerindeki USB portuna ulastirilmistir. Calismanin yazilim tarafinda ise, mikrodenet-
leyiciden ¢ikan radyasyon 6l¢iimii verisini seri porttan dinleyen ve bunu ROS topic olarak yayn-
layan bir modiil yazilmisgtir.

Caligmada yazilan ROS modiillerinin TurtleBot3 meta paketine uygun olmasi sayesinde siirii robot
caligsmalarinda kullanilmasi veya benzer platformlara uygulanmasi saglanmigtir. Bu amacla, radyasyon
o6l¢iimii verisinin ROS topic tizerinde yayinini dinleyen ve SLAM teknigi ile bunu 1s1 haritasi olarak
yayinlayan bir modil eklenmistir.

Daha sonraki ¢aligmalarda bu paketin birden ¢ok dedektor olmasi durumu icin gelistirilmeler yapil-
mas1 ve bocek algoritmasindan daha verimli alan tarama tekniklerinin eklenmesi planlanmaktadir.

ENGSLISH:

“AROS Package for Radiation Mapping with an Autonomous TurtleBot3 Equipped with a Radiation
Detector”

This study aims to develop an open-source ROS-based package for an autonomous TurtleBot3
equipped with a radiation counter hardware as a sensor, enabling control, communication of the
robot, and radiation mapping of the environment.

By adding an existing radiation detector as a sensor, the robot, utilizing a bug algorithm, au-
tonomously moves to scan an area containing radiation and publishes the radiation count infor-
mation.

On the hardware side of the study, the analog signals generated by a photomultiplier tube are first
converted to digital signal through a single-channel process using a window discriminator circuit.
Then, the digital signals, counted over a specific period, are sent to the USB port on the Raspberry
Pi mounted on the TurtleBot3 via a microcontroller. On the software side, a module was written to
listen to the radiation measurement data from the microcontroller via the serial port and publish
it as a ROS topic.

Since the ROS modules developed in this work are compatible with the TurtleBot3 meta-package,
they can be used in swarm robot studies or applied to similar platforms. To achieve this, an addi-
tional module was added to listen to the radiation measurement data published on the ROS topic
and broadcast it as a heatmap using SLAM techniques.

Further development of this package to handle multiple detectors and the addition of more efficient
area scanning techniques beyond the bug algorithm might be studied in the future.
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Plant Disease Recognition Using Transfer Learning:
A Comparative Study of CNN Models

Friday, December 27, 2024 3:45 PM (15 minutes)

Plant disease detection and classification are critical for ensuring sustainable agriculture and food
security. In recent years, convolutional neural networks (CNNs) have emerged as state-of-the-art
solutions for image classification tasks due to their remarkable performance in extracting meaning-
ful features from complex datasets. This study evaluates the performance of state-of-the-art CNN
architectures, including VGG16, ResNet50, and MobileNetV2, on a publicly available plant disease
dataset. The dataset consists of high-resolution images of leaves affected by various diseases, as
well as healthy samples, providing a robust testbed for assessing model performance. Each model
demonstrated reliable classification results, with VGG16 performing slightly better in balancing
accuracy and computational efficiency. However, all models struggled with subtle disease pat-
terns, highlighting the need for further optimization or integration with advanced preprocessing

techniques.
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Design of a Circularly Polarized Antenna Operating
at 137 MHz for NOAA Weather Satellite Reception

Friday, December 27, 2024 4:00 PM (15 minutes)

This study presents the design and simulation of a circularly polarized antenna operating at 137
MHz, intended for applications such as NOAA weather satellite reception. The antenna system is
based on two V-dipole antennas configured to achieve circular polarization with a 90° phase differ-
ence between them. Each V-dipole is constructed using two 540 mm long copper rods, positioned
at a 120° angle, and fed at the intersection of the rods. Simulation results indicate an S11 value be-
low -18 dB at the target frequency, ensuring efficient impedance matching. The radiation pattern
of the single V-dipole exhibits an omnidirectional characteristic with a maximum gain of 1.41 dBi.
To enhance directionality and achieve circular polarization, the V-dipoles are placed orthogonally
along the z-axis with a 547 mm separation. After optimization, the system achieved a maximum
realized gain of 1.24 dBi and an axial ratio of 0.15 dB along the positive z-axis. To further improve
gain and directionality, reflector rods were introduced, increasing the maximum realised gain to
4.82 dBi. The final design demonstrates a good circular polarization performance with an axial ra-
tio below 3 dB over a wide angular range. This antenna design satisfies the required specifications,

making it suitable for satellite communication applications.

Paper Language

English

Contribution Type

Virtual

Primary authors: Mrs KARATAS CETIN, irem (Department of Electrical and Electronics Engineer-
ing Nevsehir Haci Bektas Veli University); BASBUG, Suad (Department of Electrical and Electronics
Engineering Nevsehir Haci Bektas Veli University)

Presenter: Mrs KARATAS CETIN, irem (Department of Electrical and Electronics Engineering Nevse-
hir Haci Bektas Veli University)

Session Classification: Session: Virtual (English Language)

Track Classification: General Track

January 22, 2026 Page 25



UAKK 2024 TheI... / Report of Contributions Development of a Cost-Efficient F ...

Contribution ID: 86 Type: not specified

Development of a Cost-Efficient FPGA Carrier Board
for Digital Logic Design Courses in Electronics
Engineering Curricula

Friday, December 27, 2024 2:45 PM (15 minutes)

Economic challenges faced by developing and underdeveloped countries often limit undergraduate
electrical-electronics engineering students’ access to hands-on learning in digital logic design plat-
forms, potentially hindering the development of a skilled workforce. Practical experience is crucial
for bridging the gap between theoretical knowledge and industry requirements, yet resource con-
straints often make it difficult to provide such opportunities. This paper introduces the design and
initial prototype of a cost-efficient FPGA carrier board tailored for undergraduate digital design
courses, while also being applicable for research and graduate-level courses. The board measures
12.75 x 12.75 cm and supports Sipeed GOWIN based FPGA system on modules, which is compati-
ble with the available free and open-source toolchain for the design and implementation of custom
logic circuits. With its projected low cost, this board is designed to enhance the accessibility and
scalability of practical digital design education for students in economically disadvantaged regions.
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Review of End-to-End Data Analytics Platforms:
Streamlining Data Management and
Decision-Making in Higher Education

Friday, December 27, 2024 4:15 PM (15 minutes)
Data analytics platforms such as Alteryx, Tableau Prep, RapidMiner, and other similar data prepa-
ration and analytics tools have revolutionized the way businesses and individuals handle large
volumes of data without the need for advanced programming skills. Likewise, these platforms
have become important tools within higher education settings. They are increasingly utilized to
perform complex data collection, wrangling, transformation, analysis, and visualizations in ways
that were once complex or time-consuming. This review paper highlights the importance of these
platforms in a data-driven education world, emphasizing their impact on operational efficiency
and informed decision-making across diverse academic fields. It also explores the differences be-
tween these platforms, offering a comparative analysis of their unique features and functionalities.
Overall, these package programs optimize data management, enhance productivity, and broaden

access to data analytics across diverse user groups, all of which are essential in today’s data-driven
world.
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Yapay Zeka Destekli Uctan Uca Ise Alim Uygulamasi
Friday, December 27, 2024 1:45 PM (15 minutes)
Isletmelerin varliklarin1 devam ettirmeleri ve rekabet iistiinliigiinii saglamalar1 ancak nitelikli in-

san kaynag ile gerceklestirilmektedir. Nitelikli calisanlarin isletmeye kazandirilmas: igletmelerin
oncelikli konusu ve ayni zamanda da sikint1 yasadiklar: konularin baginda gelmektedir. Dolayisiyla

ige alim siirecinin 6nemli agamalarindan biri olan aday aragtirma ve bulma siirecinin dogru y6netilmesi

isletmeler i¢in 6nem arz etmektedir. Yapay zeka tiim isletme fonksiyonlarinda oldugu gibi Insan
Kaynaklar1 (IK) siireclerinde de ciddi degisimler yaratmakta ve yaratmaya devam edecektir. Bu
caligmanin temel amaci da IK siireclerinden biri olan ise alim siirecinde gelistirilecek olan algoritma
ve modeller (yapay zeka) ile toplanan 6zgecmisleri analiz ederek bos pozisyona dair en uygun ve
gincel yetkinlikleri uyumlastirmak ve bu yetkinlikleri agirliklandirmak, bagvurularin 6zgegmis-
leri puanlamak ve siralamaktir. Bununla birlikte, aday ve kurum arasindaki operasyonel diger
siireclerin yonetilmesini saglayan sanal asistani; ige yerlestirme noktasinda 6zliik belge yonetimi
isini otomatize eden ve isten ayrilma ihtimali tespiti de yapan uctan uca siire¢ yonetimi ve karar
destek sistemini; gelistirmek ve ige alim siirecine y6nelik sorunlara cesitli ¢c6ziimler getirmek olup,
bu iligkinin nasil modellenebilecegini ortaya ¢ikarmaktir. Bu ¢alismanin kaynagini olusturan ve
acik kaynak kod destegi de alinarak gelistirilen proje caligmasi ile ugtan uca alim siiresinin orta-
lama en az %35 azaltilmas, ise alim maliyetinin (zaman) sirket 6lcegine gére en az %30 azaltilmasi,
uygun aday bulma siiresinin en az %25 azaltilmasi ve adaylarin igse bagvuru isleminin geleneksel
yontemlere gore en az %40 hizlandirilmas: saglanmistir.
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Keynote Speech : Role of Open Source in Medical
Imaging

Thursday, December 26, 2024 10:15 AM (45 minutes)

Abstract:

This keynote focuses on the transformative impact of open-source tools in medical imaging, begin-
ning with their role in enhancing cybersecurity and data protection practices crucial for safeguard-
ing sensitive medical information. Emphasizing sustainability, the presentation highlights how
open-source platforms contribute to creating accessible, sustainable healthcare solutions, democ-
ratizing advanced imaging technology worldwide. The keynote further explores the integration of
artificial intelligence (AI) and machine learning (ML) within open-source frameworks to enable ef-
ficient and accurate diagnostic processes. An overview of popular open-source visualization tools
showcases their application across radiology, pathology, and neuroimaging. The keynote also ex-
amines open-source platforms like 3D Slicer and OHIF Viewer, which facilitate hands-on medical
imaging training and bolster e-learning resources. Concluding with future trends, the keynote
advocates for a continued open-source paradigm in medical imaging, promising an era of greater
accessibility, innovation, and collaborative advancement in healthcare technology.

Bio:

Prof. Dr. Robertas Damasevicius is a distinguished professor with extensive expertise in com-
puter science, artificial intelligence, and software engineering. His research interests encompass
a broad range, including machine learning, deep learning, medical imaging and computer vision.
He has authored numerous high-impact publications and led interdisciplinary research projects.
His work focuses on innovative Al applications across diverse fields, including healthcare and en-
vironmental science. Prof. Damasevicius is known for his multidisciplinary approach, fostering
collaborations that enhance software reliability, optimize Al-driven solutions, and advance data
mining methodologies in scientific and industrial contexts. His contributions continue to drive
advancements in technology for societal benefit.
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Campus Tour

Saturday, December 28, 2024 11:00 AM (1 hour)
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NAR Lab Tour

Saturday, December 28, 2024 12:00 PM (2 hours)
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Open Source Lab Tour
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