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Onsoz

Degerli Katihmclilar,

Atihm Universitesi ev sahipliginde 29-30 Mayis 2025 tarihlerinde gerceklestirdigimiz Atim
Universitesi Miihendislik Bilimleri ve Arastirmalari Ogrenci Kongresi (MUBAK2025),
mihendislik alaninda 06grenim goéren lisans ve lisanslsti Ogrencileri yalnizca teknik
yeterlilikleriyle degil; arastirma kiltirine baghhklan, elestirel bakis acilari ve toplumsal
sorumluluk bilinciyle de gortnir kilan degerli bir akademik bulusma olmustur.

Bu yil 42 farkli Gniversiteden lisans, yiksek lisans ve doktora dlizeyinde katiim saglayan
ogrenciler, toplam 90 so6zIi bildiri ile kongremize katki sunmus, Kongremiz siiresince akademi
ve sektor temsilcilerinden olusan degerli davetli konusmacilar da bilgi ve deneyimlerini
dgrencilerle paylasarak etkinligimize &nemli bir vizyon katmistir. TUBITAK 2223-B Yurt igi
Bilimsel Etkinlik Destegi Programi kapsaminda desteklenen MUBAK2025’te, 33 oturumda
toplam 128 s6zli bildiri sunulmus, lisans ve lisansiistii alanlarinda “En lyi Bildiri Odili”
kapsaminda nitelikli arastirmalar tesvik edilmistir.

MUBAK2025 kongremizin gerceklesmesine katki sunan Atim Universitesi Rektérii Sayin Prof.
Dr. Serkan ERYILMAZ’a, TUBITAK BIDEB'’e, kongre Diizenleme ve Bilim Kurulu Uyelerine, oturum
baskanlarimiza, organizasyonda gorev alan 6grencilerimize ve kongremize katihm saglayarak
bizleri onurlandiran tim katilimcilara en icten tesekkirlerimizi sunariz.

Sevgi ve Saygilarimla...

Prof. Dr. Yilser Devrim
Kongre Diizenleme Kurulu Baskani
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EFFECT OF AGGREGATE BLENDING ON THE MECHANICAL PROPERTIES OF ROLLER-
COMPACTED CONCRETE

*Abdikani Sadak Warsame, Reza Shabani
Atilm University, Department of Civil Engineering, Golbasi, Ankara

*e-mail: warsame.abdikani@student.atilim.edu.tr

ABSTRACT

Roller-compacted concrete (RCC) is a versatile construction material that shares core
ingredients with conventional concrete but is uniquely formulated as a low-water, dry mix and
compacted using rollers. This method results in durable, rapidly placed concrete, making it
particularly suitable for large-scale infrastructure projects such as roads and dams. This study
investigates how the type of aggregate influences the mechanical performance of RCC by
comparing mixtures using limestone, basalt, and a 50/50 blend of both aggregates. Two
distinct mixtures of zero-slump concrete were designed, utilizing Water to cement ratios of
0.50 and 0.55, with a cement dosage of 300 kg/m3. Specimens for compressive, flexural, and
splitting tensile strength tests were prepared by compacting cylindrical specimens using the
Proctor method, while beam specimens were compacted by rodding. These were cured under
controlled laboratory conditions for 28 and 90 days. Test results showed that basalt aggregate
mixtures consistently outperformed the others. In contrast, the limestone-basalt blend
produced intermediate strength values, while the limestone-only mix had the lowest
strengths, likely due to its smoother particles and less robust composition. All mixtures showed
increased strength over time, with the basalt mixture exhibiting the most significant gains in
compressive strength. Our results highlight the importance of aggregate selection in RCC
design. Basalt emerges as the optimal aggregate for maximizing mechanical properties, while
blended aggregates serve as a viable option when material availability or cost constraints exist.
Overall, these findings provide actionable insights for engineers aiming to balance durability
and load-bearing capacity in infrastructure applications.

Keywords: Roller-compacted concrete (RCC), Aggregate Blending, Mechanical performance



SOLAR-CENTERED HYBRID ENERGY SYSTEM FOR SUSTAINABLE EV CHARGING:
COMPLEMENTING WITH GAS TURBINE TECHNOLOGY

Abdulgader Alshehabi, Taha Mert Yesilgoz, Onur Karaca,
Abdullah Erdogan, Ayhan Albostan

Atihm University, Department of Energy Systems Engineering, Golbasi ANKARA

e-mail: ayhan.albostan@atilim.edu.tr

ABSTRACT

As the demand for electric vehicles (EVs) increases rapidly, the need for clean, reliable, and
sustainable energy sources to support this transition is also growing. While conventional
fossil fuel-based energy systems are increasingly questioned due to their environmental
impacts, the integration of renewable energy sources has become more critical than ever.
In this context, combining solar power systems with highly efficient backup sources such as
gas turbines offers an effective way to ensure energy continuity while reducing carbon
emissions.Our project aims to offer an environmentally friendly and uninterrupted energy
solution for EV charging stations by integrating gas turbine technology with solar energy in
a hybrid power system. The core of the system is designed to prioritize clean energy
generated by solar panels during the day, while the gas turbine acts as a backup power
source during nighttime or cloudy weather conditions when solar energy is insufficient.
Through the implementation of energy storage systems and an intelligent Energy
Management System (EMS), our project aims to enable seamless and efficient transitions
between different energy sources, ensuring uninterrupted operation while maximizing
overall efficiency. Additionally, we aim to reduce energy losses by using high-efficiency
inverters and converters, store excess renewable energy in batteries, and enhance grid
stability.One of the primary objectives of our project is to reduce greenhouse gas emissions
caused by fossil fuels, promote local and sustainable energy production, and lower the
carbon footprint of transportation. With the integration of remote monitoring systems
(SCADA), system performance can be observed in real time, and maintenance processes
can be optimized. Designed with minimal environmental impact and a scalable, modular
structure, this system aims to provide a practical and innovative contribution to the
transition toward cleaner energy.

Keywords: Hybrid Energy Systems, Electric Vehicle Charging Infrastructure, Solar-Gas
Turbine, Sustainable Energy



INTRUSION DETECTION IN 10T USING MACHINE LEARNING: A FOCUS ON THE NETWORK
LAYER WITH THE TON-IOT DATASET

Ahmad Alawneh, Murat Koyuncu

Atilim University, Graduate School of Natural and Applied Sciences, Department of Software
Engineering, Golbasi/Ankara

*e-mail: alawneh.ahmad@student.atilim.edu.tr

ABSTRACT

Cyber-attacks are a growing menace in Internet of Things (loT) networks, in which numerous
devices are connected and share information. To secure these kinds of networks, intrusion
detection systems (IDS) are employed to identify anomalous or malicious activity. In this paper,
we propose an IDS model relying on machine learning algorithms, following the inspiration of
a 2025 research work that utilized the BoT—loT dataset. In our research work, we apply an
analogous methodology to the newer ToN-loT dataset, which is focused on threats at the
network layerThe data are pre-processed to eliminate irrelevant features, and feature
selection techniques, including Spearman Correlation, Chi-Square, and Pearson Correlation,
are applied to choose the most appropriate features. Principal Component Analysis (PCA) is
also used for complexity reduction. The system's performance is tested with a group of various
classifiers: Random Forest, AdaBoost, Extra Trees, Gradient Boosting, and K-Nearest
Neighbors. The classifiers are compared in terms of accuracy, precision, recall, F1-score, and
processing time. This paper contributes three significant things: (1) a method to compress
features specifically conceived for Internet of Things (I1oT) network traffic, (2) a comparison of
the various classifiers to select the optimal one in 10T contexts, and (3) a real-time method
towards detecting various types of attacks. The proposed system here demonstrates
performance, reliability, and applicability for real-world implementation within smart homes,
industries, or other loT contexts.

Keywords: Intrusion Detection System (IDS), Machine Learning, Network-Layer Attacks



HYDROTHERMAL SYNTHESIS AND COMPREHENSIVE CHARACTERIZATION OF ZNO
NANOPARTICLES

*Ahmed Mohammad Arif, 20zge Surucu

LAtilim University, Graduate School of Natural and Applied Sciences, Department of Physics,
Golbasi, Ankara
2Atilim University, Faculty of Engineering, Physics Group, Gélbasi, Ankara

* e-mail: arif.ahmed @student.atilim.edu.tr

ABSTRACT

Zinc oxide (ZnO) nanoparticles have received significant attention due to their unique
electronic, optical, and chemical properties, making them notable for applications in
optoelectronics, electronics, photocatalysis, and sensors [1-4]. In this study, ZnO nanoparticles
were successfully synthesized using the hydrothermal method. The synthesis process involved
various parameters such as reaction temperature, duration, and precursor concentration to
optimize particle size and crystal quality. The structural and morphological properties of the
obtained ZnO nanoparticles were comprehensively characterized by X-ray diffraction (XRD)
and scanning electron microscopy (SEM). XRD analysis confirmed the formation of pure,
hexagonal wurtzite phase ZnO nanoparticles with good crystallinity. Raman spectroscopy
provided detailed information on crystallinity, vibration modes, and possible defects in the
nanoparticles. In addition, photoluminescence spectroscopy (PL) determined the presence of
intrinsic defects and assessed their effects on optical properties. To further investigate the
surface chemistry, Fourier transform infrared spectroscopy (FTIR) was used, which confirmed
the absence of unwanted organic residues and illuminated the presence of characteristic Zn-
O strain vibrations and surface adsorbed hydroxyl groups. The synthesized ZnO nanoparticles
showed promising properties, making them suitable for a variety of high-tech applications. The
detailed characterization provided here highlights the effectiveness of hydrothermal synthesis
in producing high-performance ZnO nanoparticles with tunable properties.

Keywords: ZnO, nanoparticles, Hydrothermal, characterization



INSANSIZ DENiZ VE HAVA ARACLARI ENTEGRE SISTEMIYLE OTONOM ARAMA-KURTARMA

* Ahmet Emir Sahin, 2Efe Remzi Demir, 2 Mahmut Garip, Teoman Veske,
4Omer Arda Unli,” Sila Ayik,® Cihan Turhan

IAtilim Universitesi, Makine Miihendisligi, Golbasi,Ankara
2Atilim Universitesi, Mekatronik Miihendisligi, Gdlbasi,Ankara
3Atiim Universitesi, Bilgisayar Miihendisligi, Gélbasi,Ankara
“Atilim Universitesi, Metalurji ve Malzeme Miihendisligi, Gdlbasi,Ankara
SAtilim Universitesi, Elektrik ve Elektronik Miihendisligi, Gélbasi,Ankara
6Atilim Universitesi, Enerji Sistemleri Mithendisligi, Golbasi,Ankara

* e-posta: sahin.ahmetemir@student.atilim.edu.tr

OZET

Bu proje, ozellikle insanlarin ulasmakta zorlandigi veya tehlikeli oldugu su ortamlarinda gorev
yapabilecek, tamamen aliiminyum gdévdeli bir insansiz deniz araci (IDA) ile ona havadan destek
saglayan bir insansiz hava araci (iHA) gelistirilmesini kapsamaktadir. Gél, baraj ve nehir gibi dar,
sig ve dip akintisi bulunan alanlarda insan yerine gorev alabilecek bu sistem, arama-kurtarma
faaliyetlerinde zaman ve glvenlik agisindan avantaj saglamayi hedeflemektedir. Projede deniz
ve hava platformlari birbirine entegre calisarak, su (istli ve hava destekli gorevlerin es zamanlh
yuritiilmesine imkan tanimaktadir. IDA, V tipi gbvde yapisina sahip olup, iki adet DEGZ ULTRAS
AUV/ROV motor ile tahrik edilmektedir. Bu motorlar aracin agirhk merkezine uygun
yerlestirilmis ve su altinda hizll manevralar yapabilmesi saglanmistir. Kapali (st yapi ve i¢ tip
sistemi, elektronik pargalarin su gecirmezligini desteklerken, ESP32 tabanli kontrol sistemi ile
tim gorevler yonetilmektedir. Gorevler (g farkli parkurda yiratilmektedir. Parkur-1'de duba
tespiti ve rota takibi; Parkur-2’de engellerin algilanmasi ve A*/RRT algoritmalariyla carpismasiz
yon bulma; Parkur-3'te ise hedef tespiti ve Kalman filtresi ile yonlendirme goérevleri yer
almaktadir. Her bir gérevde IMU, GPS, kamera, mesafe ve temas sensorlerinden alinan verilerle
yonlendirme vyapilmaktadir. [HA ise bu gorevleri havadan destekleyici sekilde
konumlandinimistir. 11.1V batarya ile beslenen sistemde eneriji, glic dagitim karti tGzerinden
ESC’lere ve ugus kontrol kartina, regiilator tGzerinden ise Raspberry Pi 4’e aktarilmaktadir. Ucus
kontrol karti PWM sinyalleri ile dort firgasiz motoru yonetmekte, GPS modili ile konum bilgisi
almakta ve hem LoRa hem de NRF24L01 modiilleriyle IDA ve vyer istasyonu ile
haberlesmektedir. Raspberry Pi 4’e bagli kamera ile goriintl isleme yapilmakta, UART hatti
Uzerinden ucgus kartina veri gonderilmektedir. Tum sistemde gorev verileri telemetri ile yer
kontrol istasyonuna aktarilmakta, gorevler tamamlandiginda sistemler kontrollli bir sekilde
kapatilmaktadir. Bu entegre mimari sayesinde su alti ve hava birimleri koordineli sekilde
calisarak arama-kurtarma siireclerinde yiksek verimlilik ve operasyonel basari saglamaktadir.

Anahtar Kelimeler: insansiz Deniz Araci, insansiz Hava Araci, Otonom Sistemler.



DENIZCILIKTE KULLANIMA UYGUN ERIMIi$ TUZ TABANLI MiKRO NUKLEER REAKTOR
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OZET

GUnumizde denizcilik sektorii, hem askeri hem de sivil alanda artan enerji ihtiyacini karsilamak
amaciyla daha siirdiiriilebilir, giivenli ve uzun dmiirlii glic kaynaklarina yénelmektedir. Ozellikle
fosil yakitlarin cevresel etkileri, yakit ikmal gereksinimleri ve karbon emisyonlari, mevcut
sistemlerin sinirli yonlerini ortaya koymaktadir. Bu ¢alismada, deniz araglarinda kullaniimak
Uzere duslk basingta calisan, sivi yakitl, pasif glivenlik 6zelliklerine sahip bir mikro nikleer
reaktor sisteminin kavramsal tasarimi sunulmustur. Calismada 6nerilen sistem, 1 ila 10 MWt
araliginda termal giic Uretme kapasitesine sahiptir. Uretilen 1si enerjisi, siperkritik
karbondioksit (sCO,) Brayton ¢evrimi ile elektrik enerjisine donustirilmektedir. Bu cevrim hem
kompakt yapisi hem de yiksek verimi ile denizcilik uygulamalari icin uygundur. Reaktor
teknolojisi olarak Erimis Tuz Reaktori (MSR) tercih edilmistir. MSR’ler, diisik isletme basinci ve
yiksek sicaklikta kararli calisabilme ozellikleri ile bilinir. Sivi formda yakit kullanan bu
sistemlerde ayni sivi ortam hem yakit hem de sogutucu islevi gormektedir. Glvenlik agisindan
donma fisi ve tahliye tanki gibi pasif sistemler yer almakta; bu sistemler, acil durumlarda
reaktorin kendini otomatik olarak glivenli konuma almasini saglamaktadir. Yakit olarak diistik
zenginlestirilmis uranyum ve toryum karisimi kullanilmistir. Uzun émirli isletim hedeflenmis
olup, 5-10 yil boyunca yakit ikmali gereksinimi olmadan sirekli calisabilecek sekilde
tasarlanmistir. Elektrik Gretiminin yani sira gemideki 1sitma sistemleri ve su aritma gibi
destekleyici slirecler icin de reaktorin isisindan yararlanilabilecektir. Tasarim modiler
yapidadir. Reaktor, fabrika ortaminda (retilebilir ve cesitli gemi tiirlerine kolayca entegre
edilebilir. Fiziksel yerlesim plani, reaktoriin cift gévdeli yapi icinde yer almasini ve dis etkilere
karsi korunmasini saglamaktadir. Bu kavramsal tasarim, mevcut denizcilik sistemlerine
alternatif olarak uzun menzilli, disik emisyonlu ve kesintisiz glic saglayabilen bir ¢6zim
sunmaktadir.

Anahtar Kelimeler: Nukleer Enerji, Erimis Tuz Reaktord, Denizcilik.
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ABSTRACT

This study focuses on enhancing the inventory management system of a medical device
manufacturer company specializing in neonatal care products. Despite its structured
production operations, the company faces significant challenges while managing the inventory
system originating from inaccurate labeling, disorganized shelf layouts and poor inventory
classification. These inefficiencies have resulted in long walking distances, low retrieval
accuracy and workflow disruptions which negatively affect the company’s productivity and
competitional force. The research begins by identifying the root causes of the problem through
a fishbone diagram and Pareto analysis followed by a survey among workers to identify the
frequency of the major causes. Root cause analysis revealed three key issues accounting for
38.8% of the observed problems which are lack of organization in the layout of the shelves,
inaccurate labeling and failure of clear classification. To address these problems, clustering-
based storage assignment is integrated into the warehouse system enabling the grouping of
similar items and optimizing their storage assignments to reduce walking distances and
retrieval times. As the clustering-based storage assignment has been chosen as the solution
approach for the problem, it lays the framework for a more structured and scalable inventory
system by using machine learning algorithms like K-means and hierarchical clustering. Through
storage assignment algorithms like aisle-mirror and rack-mirror, the assignment of these
clusters into the storage areas will be utilized to further enhance the placement of items by
minimizing walking distances within the inventory. The findings indicate that clustering-based
storage assignment is expected to enhance operational efficiency by reducing walking
distances and retrieval times with predicted improvements ranging from 30% to 46%. These
enhancements are expected to streamline the warehouse processes and eventually increase
the productivity. As a result, the study provides a practical and structured guideline for
transforming inventory management system through a data-driven analysis and
implementation plan.

Keywords: Inventory Management, Clustering, Storage Assignment
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ABSTRACT

This study integrates morphometric analysis and mathematical modeling to optimize
prosthetic designand surgical planning in knee arthroplasty, focusing on patient-specific tibial
geometries. HighresolutionMRI data enabled three-dimensional reconstructions of knee
volumes, from which detailedspatial metrics—such as principal axis dimensions, volumetric
properties, and angular deviations—were derived. These metrics were used to create digital
twins that simulated surgical scenarios andevaluated optimal alignment strategies, thereby
addressing the inherent biomechanical variability in tibial morphology. Key findings reveal
strong correlations between geometric variables critical for prosthetic fit and alignment. In
particular, medial and lateral anteroposterior dimensions exhibited high correlations with
tibial surface area (coefficients of 0.95 and 0.88, respectively), while radii-based metrics
significantly predicted tibial area. Statistical tests confirmed pronounced asymmetry between
medial and lateral aspects, underscoring the need for asymmetry-aware prosthetic designs
that account for individual anatomical differences.Robust engineering methods—including
Variance Inflation Factor assessments and residual diagnostics—were employed to validate
the regression models. Despite the models’ strong predictive power, minor heteroscedasticity
issues were identified, indicating opportunities for further refinement of the computational
framework. Moreover, clustering analysis of spatial metrics revealed distinct morphometric
subgroups within the population, suggesting that biomechanically significant variations can be
targeted for customized prosthetic solutions. By adopting a multidisciplinary perspective, the
research demonstrates the utility of spatial metrics and digital twins as tools for enhancing the
precision and personalization of prosthetic design. Data driven methods optimize component
alignment and stability by accommodating patient-specific geometries.

Keywords: Digital Twins, Knee, Surgery
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OZET

Gunlmuzde kiresel enerji tiketiminin blyuk bir bélimi binalarda gergeklesmektedir. Eneriji
verimli sistemlerin gelistirilmesi hem ekonomik tasarruf saglamakta hem de cevresel
surdurdlebilirligin saglanmasinda temel bir gereklilik haline gelmistir. Bu ¢alismada Atilim
Universitesi Miihendislik Fakiiltesi Binasi A3 Blok'unda mevcut floresan aydinlatma sisteminin
LED aydinlatma teknolojisiyle degistirilmesinin enerji tasarrufu Uzerindeki etkileri analiz
edilmistir. Calismanin yalnizca A3 Blok ile sinirlandirilmasinin nedeni, diger bloklardaki ana
mutfak ve laboratuvar gibi alanlarda enerji tiketiminin giin icinde degiskenlik gdstermesi
nedeniyle saglkli ve tutarl veri elde edilememesidir. Projenin ilk asamasinda, binaya entegre
edilen enerji analizori ile mevcut elektrik tiiketimi gergek zamanli olarak izlenmis ve detayl
veri kayitlari alinarak binanin eneriji tiiketim profili olusturulmustur. ikinci asamada, mevcut
floresan lambalarin giig tliketimi, kullanim siiresi ve verimliligi degerlendirilerek sistemin enerji
performansi belirlenmistir. Uclincii asamada, floresan lambalarin LED lambalarla
degistirilmesiyle saglanacak enerji tasarrufu hesaplanmis; LED teknolojisinin distk enerji
tiketimi, uzun 6mir ve disiik bakim gereksinimi gibi avantajlari dikkate alinarak yillik enerji
kazanclari ve cevresel etkiler analiz edilmistir. Ayrica, donlisiimiin sera gazi emisyonlarina etkisi
degerlendirilmis ve karbon ayak izinde azalma olacagl ortaya konmustur. Son asamada ise
donlsimiin maliyet analizi gerceklestirilmis, enerji tasarrufu kiyaslanarak yatirimin geri donis
slresi hesaplanmistir. Sonug olarak, bu calisma yalnizca aydinlatma sistemlerinin verimliligini
artirmakla kalmayip, ayni zamanda enerji izleme ve yonetim altyapisinin glglendirilmesine
katki saglayarak binalarda sirdirilebilir enerji politikalarinin uygulanmasina destek olmayi
amaclamaktadir. Elde edilen bulgular, benzer dénistimlerin farkli yapi tiplerine de basariyla
uygulanabilecegini gbstermektedir.

Anahtar Kelimeler: Analizér, Enerji Verimliligi, LED
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OZET

Tarim sektori, dinya nifusunun hizla artmasiyla birlikte artan gida tretim ihtiyacina cevap vermek
zorundadir. Ancak geleneksel tarim yontemleri, bu artan talebi karsilamakta yetersiz kalmaktadir. Bu
baglamda, akilli mobil tarim robotlari, verimlilik ve siirdirilebilirlik agisindan énemli bir ¢6ziim
sunmaktadir. Tarim robotlari, tarimsal siireclerde otomasyonu saglayarak tretim kalitesini ve miktarini
artirmakta, is glici ihtiyacini azaltmakta, hatalari en aza indirmekte ve kaynaklarin daha etkin
kullanilmasina katki saglamaktadir. Bu calismada gelistirilen yapay zeka destekli mobil tarim robotu
(AGRIBOT), tarim sektorlindeki temel zorluklara, 6zellikle gil bitkisi hastaliklarinin erken tespiti ve
izlenmesine odaklanmaktadir. Geleneksel tarimda hastalik teshisi genellikle manuel incelemelere
dayanmaktadir ve bu yéntemler hem zaman alici hem de verimsiz olabilmektedir. AGRIBOT, giil bitkileri
lizerinde hassas tarim uygulamalarini gelistirmek amaciyla yapay zekd ve otonom robotik sistem
teknolojilerini bir araya getirerek otomatik bir ¢6zim sunmaktadir. Bu kapsamda, gil bitkilerindeki
hastaliklari hizh ve dogru bir sekilde tespit edebilmek icin yapay zeka tabanli gérinti isleme ve derin
o0grenme algoritmalari gelistirilmistir. Robot lizerinde bulunan kamera sistemi ve konvoliisyonel sinir
agl (CNN) modeli, bitki gorintilerini gercek zamanli olarak analiz ederek hastalik belirtilerini
algiladiginda ilaglama siirecini otomatik olarak baslatmaktadir. Bu yaklasim, kimyasal kullanimini en aza
indirerek cevredeki saglikli bitkilerin gereksiz yere ilaglanmasini 6nlemektedir. Robotun otonom hareket
kabiliyeti ve kontrolii icin Robot isletim Sistemi (ROS2) kullanilmakta; sensor flizyonu ve odometri
verileriyle birlikte Eszamanli Lokalizasyon ve Haritalama (SLAM) uygulamalari gerceklestirilmektedir.
Sistem, 2D LIDAR, IMU ve enkoderlerden elde edilen verileri entegre ederek karmasik sera ortamlarinda
gercek zamanh haritalar olusturmakta ve giivenli, verimli bir hareket saglamaktadir. AGRIBOT, bu
algoritmalari calistirmak icin gerekli hesaplama gliclinii Raspberry Pi 4 ve Raspberry Pi 5 cihazlarindan
almakta; algoritmalarla dogrudan iliskili olmayan donanimlar ise Teensy 4.1 mikrodenetleyicisi
araciliglyla sisteme entegre edilmektedir. Bu modiler yapi sayesinde sistemin bilesenleri ihtiyag
duyuldukca kolayca eklenebilmekte veya degistirilebilmektedir. AGRIBOT, erken ve hassas hastalik
tespiti ile insan glicline olan bagimlhg azaltmakta, lokal ilaglama sistemleri sayesinde tarimsal
uygulamalarin verimliligini artirmaktadir. Otonom navigasyon yetenekleri ve yapay zeka destekli
gorlntl isleme mekanizmalari sayesinde, geleneksel tarim yodntemlerini modern teknolojiyle
birlestirerek strdurilebilir tarim uygulamalarina katki saglamaktadir. Ayrica 6lgeklenebilir altyapisi ile
AGRIBOT, farkli cevre kosullarina ve bitki tiirlerine uyarlanarak gelecekteki arastirma ve uygulamalara
da olanak tanimaktadir.

Anahtar Kelimeler: Tarim Robotu, Navigasyon, CNN
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ABSTRACT

This project aims to develop a new generation data-link communication system in order to provide
secure, uninterrupted and optimized communication between unmanned aerial vehicles (UAVs) and
ground station. Today, UAVs are actively used in many critical areas such as defense, reconnaissance,
disaster management, agriculture and logistics, which increases the need for reliable and real-time
communication infrastructures. In this context, the system to be developed offers a two-way
communication infrastructure covering both uplink (command transmission from ground station to
UAV) and downlink (data transmission from UAV to ground station). The focus of the project is to
present a system architecture in which elements such as reliability, speed and encryption are handled
in an integrated manner in the data link layer. In this direction, secure and error-free packet
transmission is ensured with protocol structures and error control methods based on the data link layer
of the OSI model. In addition, the software of the dynamic leader selection algorithm was written
within this structure to establish a master-slave based communication structure between drones. This
algorithm will be integrated into UAVs, increasing the flexibility and stability of the system. The dynamic
leader selection algorithm will determine the UAV with the lowest delay value with the ground station
and ensure that commands are directed via this master UAV. A user interface has been developed in
the ground station section, where airborne communication can be monitored instantly. Thanks to this
interface, the communication channel can be viewed, and the communication quality can be evaluated.
In addition, to ensure that communication is carried out securely in the project, protection against
external threats and information corruption caused by interference is provided with the AES-128
encryption algorithm. In terms of hardware, microprocessors suitable for the requirements of the
system and RF communication modules that meet the distance criteria are used. Data transmission
efficiency will be increased by using different modulation techniques, and the system will be tested and
optimized. This project, financed by Turkish Aerospace Industries within the scope of the LIFT-UP
program, meets the performance and security standards required for aviation and defense applications
through software, detailed simulation, verification and test procedures. At the same time, it has also
been entitled to be supported within the scope of the TUBITAK 2209-B program and the project will be
continued to be developed within the framework of more comprehensive studies.

Keywords: UAV, Data-Link, Dynamic Leader Algorithm
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OZET

Satrang ve tavla gibi siire sinirli masa oyunlarinda kullanilan saatler oyuncular icin énemli bir ihtiyagtir.
Musabakalarda kullanilan bu saatler oyunlarin adil ve kurallara uygun bir sekilde ilerlemesini saglamada
kritik rol oynamaktadir. Piyasada yer alan mevcut saatlerin ylksek fiyatli olmasi ise amatér oyuncular,
ogrenciler ve bitcesi kisith olan topluluklar icin erisim sorununa yol agmaktadir. Ayrica saatin kullanildig
satrang gibi oyunlarda zaman kurallari geregi oyun baslangicinda veya igerisinde siire ayarlamalari yapiimasi
gerekmektedir. Dolayisiyla farkli tempo ayarlamalari gerektiren karsilasmalarda bu tiir saatlerin istege gore
Ozellestirilebilir bir yapiya sahip olmasi oldukga 6nemlidir. Ancak piyasadaki diistk fiyath saatler bu konuda
eksik kalmakta ve kullanicilarin beklentilerini tam anlamiyla karsilayamamaktadir. Bu noktadan hareketle
projenin amaci daha uygun maliyetli ve 6zellestirilebilir bir oyun saati gelistirmek, bu soruna pratik ve
erisilebilir bir ¢6ziim sunmaktir. Proje slirecinde oncelikle piyasadaki Grlinler detayh sekilde incelenmis ve
temel gereksinimler belirlenmistir. Kullanici ihtiyaglarina yonelik yapilan degerlendirmeler sonucunda
dayanikliik, maliyet ve kullanim kolayligi en oncelikli kriterler arasinda yer almistir. Uriin tasarimi
asamasinda Solidworks ve Proteus gibi ¢esitli mihendislik araglari kullanilmistir. Tasarimda saatin govdesi
icin ekonomik bir malzeme olan ve temasi dahilinde saglk agisindan sorun teskil etmeyen
geridonUstiirilmis HDPE (Yiksek Yogunluklu Polietilen) tercih edilmistir. Bu malzeme, darbelere karsi
dayanikli olmasi nedeniyle tercih sebebi olmustur. 165 mm x 85 mm x 75 mm boyutlarindaki dis kasanin
Uretimi igin ilk etapta 3D yazici degerlendirilmis fakat sonra daha hassas ve saglam sonuglar veren CNC
makinesi tercih edilmistir. Kullanim kolaylhigi saglamak adina dis kasaya entegre sekilde onyillardir kendisini
kanitlamis olan bilgisayar faresi tuslarindan esinlenilmis bir buton sistemi kullanilacaktir. Bu sekilde tus
kisminin da dayanikli ve dolayisiyla uzun émirli olmasi hedeflenmektedir. Saatin elektronik donanim
tarafinda ise 2 adet 7-segment ekran, 1 adet ESP32 mikrodenetleyici, 5 adet 4 pinli push buton kullaniimistir.
Pratik olarak 6lglimleri yapilan 7-segment ekranin elektrik tiiketimi bakimindan yeterli verimlilikte oldugu
kanaatine varilmistir. Fakat ilerleyen asamalarda, ihtiya¢ oldugu takdirde, daha enerji dostu olan yansitmali
monokrom LCD ekran kullanilmasi disiiniilmektedir. Ureticiden &zel iretim gerektiren bu ekran tiri
maliyeti diisiik tutmak amaciyla bulundugumuz asamada tercih edilmemistir. Saatin araytzd, kullanicilarin
farkh oyun tirleri ve sireleri arasinda kolayca gecis yapabilecegi sekilde tasarlanmistir. Bu sayede kullanici
deneyiminin gelistirilmesi hedeflenmistir. Enerji tiketimi, dayaniklilik ve maliyet unsurlari tasarim siirecinde
dncelikli olarak ele alinmistir. Uriiniin ilerleyen asamalarda {iretim ve test siirecine gecilmesi ile birlikte, tiim
islevlerinin dogrulanmasi ve gerekirse tasarim iyilestirmeleri yapilmasi planlanmaktadir. Uretim sonrasi
geribildirimler de dikkate alinarak Grtiniin kullanici ihtiyaglarina tam olarak karsilik vermesi saglanacaktir.
Proje tamamlandiginda; oyunseverlere ve topluluklara ulasilabilir fiyatli, islevsel ve kullanici dostu bir
alternatif sunmak mimkiin olacaktir.

Anahtar Kelimeler: oyun saati, disiik maliyet, 6zellestirilebilirlik
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ABSTRACT

In recent years, suggested methods aiming to increase patient satisfaction and operational
efficiency in healthcare services have become one of the most advanced and important fields
of study with the contributions of engineering disciplines. In this study, patient flow and
gueuing problems observed in a healthcare institution were analyzed, and alternative
solutions were proposed to reduce waiting times and improve patient satisfaction. As a result
of the evaluation, the Queuing Theory Based Model, which takes into account constraints
such as waiting times, department locations and delay times, satisfaction, utilization etc. was
selected as the most suitable solution with a weight of 42%. In addition to the benefits of
this model such as reducing queues and eliminating bottlenecks in the short term, it is
anticipated that it will provide significant improvements in operational efficiency,
interdepartmental coordination and patient satisfaction in the long term. As a result of this
model, the number of resources required for departments (such as personnel, new
departments, capacity) will be determined. Although the model requires complex data
analysis and a strong infrastructure, the potential benefits it offers outweigh the risks. To sum
up, the integration process can be facilitated, and employee resistance can be minimized with
a strong change management plan. This study suggests a practical and new study area to
increase the efficiency of health systems with engineering approaches and demonstrate the
effectiveness of operational modeling and decision support systems in health services.

Keywords: Patient Queue/Flow Analysis, Mathematical Modelling, Hospital Queue
Optimization
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ABSTRACT

This project has been undertaken to meet the 2025-Teknofest Robotaxi Full-Scale Autonomous Vehicle
Competition requirements within the Ready-Vehicle Category. The Undergraduate Research Projects
program of Atilim University (ATU-LAP 2425-38) also supports the project. The communication and
control algorithms for autonomous vehicles under development by the ATILIM Racing-AV team are
summarized here. The Robot Operating System (ROS), which is widely used in the software
infrastructure of robotic systems, will be used. A modular system will be developed with ROS and
integration will be provided between the data from the sensors and the control signals. This structure
aims to increase environmental awareness and autonomous movement capability. Camera data is used
in vehicle environmental perception. You Only Look Once (YOLO) and Lane Attention Network
(LaneATT) deep learning models work simultaneously and perform real-time traffic sign recognition
and lane tracking. The YOLO model trained with a dataset developed from traffic signs specific to
Tarkiye and LaneATT is an anchor-based single stage lane detection model. Both models run on the
Linux-based Jetson Orin Nano. These models reached low-latency and real-time image processing
capacity thanks to Tensor Runtime (TensorRT) optimizations. The obtained lane information and object
detection output guide decision-making and control mechanisms and ensure that the vehicle moves
safely on the road. The vehicle control system is equipped with a Proportional-Integral-Derivative (PID)
algorithm and its software has been developed to perform continuous error correction for precise
adjustment of the steering angle. Tests will be carried out for the vehicle in a real environment with
this algorithm. Speed control and steering operations are carried out with Pulse Width Modulation
(PWM) and the vehicle will be fed with these signals to ensure that it moves at the desired speed and
direction. Communication between all electronic units in the system is carried out with the Controller
Area Network Data Bus (CANBUS) protocol. Fast, reliable and synchronized communication is carried
out between the camera, Light Detection and Ranging (LIDAR), Inertial Measurement Unit (IMU),
CANBUS and decision-making and guidance units. In addition, in order to detect the vehicle's location
more precisely, data from the Global Positioning System (GPS) and IMU sensors will be combined with
the sensor fusion method. In this process, measurement errors caused by physical effects such as
temperature caused by the IMU will be reduced. GPS and IMU data will be optimized using the Kalman
Filter, thus obtaining the vehicle location more reliably. Thanks to this project, an autonomous vehicle
system that is suitable for urban transportation conditions, sensitive to its environment and has stable
mobility will be developed.

Keywords: PID Control, CANBUS, PWM
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ABSTRACT

Energy efficiency today is one of the most significant elements of sustainable development
goals. Energy efficiency in buildings with high energy demand like hospitals is especially
significant, both in terms of environmental savings and economic benefits. In this study, it is
analyzed what the economic and environmental contributions are of meeting the energy need
of a 114-bed hospital in Germencik, Aydin, with a total area of 15,500 m?, from renewable
energy sources such as solar power plants (PV systems) and geothermal power plants.
Photovoltaic systems were essentially used for meeting the energy need of the hospital in the
project. But for the periods when solar energy was in short supply, the geothermal energy
systems took over to ensure uninterrupted energy provision. Energy generated from the
geothermal system was transferred to the building's heating system through underground
pipes with minimal heat loss, thereby recording high efficiency. In addition, the integration of
bought waste steam from the geothermal resource into the hospital system not only reduced
energy costs but also increased the stability and efficiency of geothermal-powered cooling and
ventilation systems. The constant and steady temperature of the steam increased the
efficiency of heat exchanger systems and facilitated the supply of stable indoor environments.
In the second phase, the waste steam obtained from the geothermal source was utilized in the
hospital's heating and ventilation systems, with significant energy savings and extreme
reductions in greenhouse emissions being achieved. In the third phase, the surplus energy
produced by the system was to be injected into the national grid with the aim of generating
economic returns and contributing to the national economy. Cost analysis and payback period
calculations found the system to be economically viable and sustainable in the long run. Thus,
as unveiled by this research, continuous energy supply is achievable in hospitals through the
joint exploitation of renewable energy sources with lower environmental impact and making
significant contributions to sustainable development goals.

Keywords: Geothermal Energy, Solar Energy, Energy Efficiency
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ABSTRACT

This study presents a methodology for the kinematic analysis, structural redesign, and
topology optimization of the rear suspension system in Atilim University Electric Vehicle (ATEV)
prototype. This prototype is a lightweight electric vehicle developed for high performance and
efficiency with an overall mass of 300 kilograms. The initial suspension configuration—
characterized by a stiff coil spring and a non-parallel wishbone layout—negatively impacted
ride quality, handling, and stability. Accordingly, the suspension system was re-evaluated and
redesigned to conform to correct double wishbone geometry and improve mechanical
response. A kinematic analysis was performed focusing on critical parameters such as camber
angle variation, wishbone alignment, and wheel travel behavior under load. Based on the
findings, more suitable coil springs were selected to strike an improved balance between ride
comfort and dynamic control. Concurrently, the wishbones underwent structural analysis
using finite element methods to validate their strength and reliability under dynamic loading
conditions. The objective was to ensure the safety of the vehicle while ensuring driving
comfort. As part of the structural enhancement process, topology optimization was applied to
the rear knuckle component. Using Aluminum 6061-T6, a material selected for its strength-to-
weight ratio and manufacturability, the knuckle was redesigned to achieve maximum weight
reduction while maintaining the required stiffness and durability. Finite element analysis (FEA)
in Autodesk Fusion 360 guided the optimization process, and a total weight reduction of
approximately 20% was achieved. The design has been adjusted to enhance manufacture
without significantly increasing production costs. While weight reduction remains our primary
objective, cost-efficiency was also considered during the redesign process. The optimized
components will undergo testing after manufacturing. These new parts are expected to be
lighter than the original design, enabling notable weight savings. This project demonstrates
the feasibility of integrating kinematic analysis and topology optimization into lightweight EV
suspension design and offers a replicable methodology for similar applications in the electric
vehicle industry.

Keywords: Suspension Design, Kinematic Analysis, Topology Optimization
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OZET

Helikopterler, dikey inis ve kalkis 6zellikleriyle askeri, sivil ve acil durum operasyonlarinda 6nemli bir rol
oynamaktadir. Modern helikopterlerin zorlu c¢alisma kosullarinda islev gorebilmesi icin tim
bilesenlerinin yiksek dayanikhlik ve islevsellik sunmasi gerekmektedir. Helikopter pargalarinin agirlig
yakit verimliligini ve ucus menzilini dogrudan etkilemektedir. Helikopter kapi mentesesi, gévdenin
yapisal bitlinlGglinde kritik bir rol oynamaktadir. Bu arastirmada helikopter kapi mentesesinin yapisal
blatinligh ve performansi korunurken agirliginin minimize edilmesi amaglanmaktadir. Bu hedef
dogrultusunda, nTop ve Fusion 360 gibi ileri mihendislik yazihmlari kullanilacaktir. Topoloji
optimizasyonu, yapi icerisinde yik tasimayan malzemeyi tespit edip cikararak ve malzeme dagilimini en
uygun sekilde diizenleyerek hedefe ulasmayi saglamaktadir. Hem nTop hem de Fusion 360, Kati
izotropik Malzeme Penalizasyonu (SIMP) yéntemini kullanmaktadir. Bu yéntem, yapi icerisindeki her bir
elemanin yogunlugunu tasarim degiskeni olarak kullanarak optimizasyon problemini ¢ozmekte ve
malzeme dagilimini optimize etmektedir. Optimize edilen helikopter kapi mentese geometrisi, Secici
Lazer Ergitme (SLE) yontemiyle AlISi10Mg aliiminyum alasimindan Gretilecektir. Bu alasim, hafifligi (2.68
g/cm3), mikemmel dokim kabiliyeti, yiiksek korozyon direnci ve dinamik yiik tasima kapasitesiyle
havacilik uygulamalariigin ideal 6zellikler sunmaktadir. AISi10Mg alasimi, silikon igerigi sayesinde dusik
catlama egilimi gosterirken, magnezyum icerigi sineklik ve mukavemeti artirmaktadir. nTop
Platform'un katmanli imalat igin sundugu 6zel kisitlamalar, 6zellikle egim agisi kontrolii, desteksiz
Uretilebilen yapilarin olusturulmasinda biylik avantaj saglayacaktir. Bu, SLE ile Uretimde destek
yapilarini en aza indirerek malzeme kullanimini ve sonradan isleme siresini azaltacaktir. Fusion 360
yazilimi kullanilarak helikopter kapi mentesesinin farkl yiik kosullari altinda analizi yapilacaktir. Yapilan
similasyonlarda, givenlik faktéri ve menteseler arasindaki esit olmayan yik dagihimi dikkate
alinacaktir. Optimize edilen tasarimlarin AlSi10Mg'nin dayanim sinirlari icinde kaldigi dogrulanacak ve
eklemeli imalat teknolojisiyle uretilebilirligi saglanacaktir. Yapilan 6n analizler sonucunda, geleneksel
Uretim yontemleriyle Gretilen orijinal menteseye kiyasla %40'in Uzerinde agirlik azaltimi saglanmasi
beklenmektedir. Literatiirdeki benzer ¢alismalarda, Matthew Tomlin ve Jonathan Mayer'in Airbus A320
ucaginin nasel mentese braketinde %64, GE Aviation'in jet motoru braketinde %80'e varan agirlik
azaltimlari gosterilmistir. Bu arastirma, nTop ve Fusion 360 yazilimlarinin sundugu ileri topoloji
optimizasyonu vyetenekleri ve katmanh (retim teknolojilerinin entegrasyonunun, havacilik
endistrisindeki kritik bilesenlerin tasarimi ve Uretimindeki potansiyelini ortaya koyacaktir. nTop'un
kafes yapilari ve Fusion 360'in sekil optimizasyonu 6zellikleri, helikopter kapi mentesesinin mekanik
ozelliklerini daha da gelistirebilecek ileriki calismalara zemin hazirlayacaktir.

Anahtar Kelimeler: Topoloji Optimizasyonu, Eklemeli imalat, Helikopter
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ABSTRACT

In recent years, the interest in communication technologies has been rapidly increasing, and
communication networks established by individuals and even countries have become more
sophisticated. This development has driven the creation of new technologies and innovations, as the
need for more efficient and high-speed communication systems has emerged. Particularly, the
technical obstacles encountered in enabling effective operation of high-frequency communication
systems have led to numerous design advancements in this field. This study aims to enhance the
efficiency of antenna designs that currently struggle to operate effectively over wide bandwidths at
high frequencies, with a focus on addressing challenges in the emerging 5G technology. To improve
efficiency, a relatively simple 1x2 series-fed antenna array was selected, ensuring that the design would
not introduce excessive complexity. One of the primary challenges faced in this study is the
manufacturing process, as antennas designed for operation at high frequencies, particularly at the
millimeter scale, require high precision and calibration. The design of these antennas demands an
exacting level of accuracy, which is crucial for their effective operation in advanced communication
systems. Additionally, a Defected Ground Structure (DGS) technique was integrated into the design to
improve the antenna's effectiveness and broaden its operational frequency range. This technique plays
a key role in enhancing the antenna’s performance. As a result of the design modifications, the
reflection coefficient (511) was reduced to as low as -50 dB, and the antenna's efficiency was calculated
to be approximately 70.55%. The proposed antenna exhibits dual-band characteristics, operating
effectively within the 14.4-17.5 GHz and 19.5-28.5 GHz frequency ranges. In the 19.5-28.5 GHz band,
the antenna demonstrates an ultra-wide band (UWB) behavior with a fractional bandwidth (FBW) of
approximately 37.5%. This bandwidth is sufficient to support a wide range of FR2-based 5G
applications. These results demonstrate that the antenna operates efficiently at high frequencies and
across a wide frequency range with minimal reflection losses. The proposed design represents a
promising solution for next-generation communication technologies, particularly in the context of 5G
networks, where high-speed and wide bandwidth are essential. This study shows that improving
antenna efficiency through the use of DGS and series-fed arrays can significantly enhance performance,
offering an effective approach to meet the growing demands of modern communication systems. The
low reflection losses achieved by the antenna design suggest that it will contribute to the development
of more efficient communication networks.

Keywords: DGS(Defected Ground Structure), Ultra Wide Band(UWB), Fractional
Bandwidth(FBW)
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ABSTRACT

In this research, the inefficiency problem originating from facility planning and the solution
methods of this problem determined as a result of an in-depth study conducted in a company
operating in the telecommunications and information technologies sector and specialized in
this service area are examined. The main purpose of the research is to improve the current
facility layout of the company and to provide efficiency in production processes and increase
its competitiveness. In line with this goal, the current problems were re-examined using the
SLP (Systematic Layout Planning) model and alternative solutions were developed. The reason
for choosing the SLP model is that it allows for both qualitative and quantitative analyses and
provides a systematic approach to facility layout problems.Within the scope of the study, not
only the ideal solution was suggested, but also the possible risks that could be encountered
during the solution process were determined and strategies were developed for the
management of these risks. Within the scope of risk management, methodological suggestions
were presented for the identification and analysis of risks, the establishment of preventive
control mechanisms and continuous monitoring of risks.A method consisting of three main
stages was followed in order to apply the SLP model. In the first stage, the relationships
between the newly purchased machines of the company and the existing departments were
analyzed in detail. This analysis was classified into the categories of Absolutely Necessary (A),
Especially Important (E), Important (I), Ordinary (0O), Unimportant (U) and
Prohibited/Unwanted (X) and an Activity Relationship Diagram was created. In the second
stage, a From-To Chart was prepared by calculating the material flow quantities between
departments in line with the production and logistics processes. In the third stage, a Space
Requirements was determined by calculating the areas required by the departments and
machines. In line with the data obtained, a new facility layout plan was designed and optimized
to increase the operational efficiency of the company. As a result of the research, it was aimed
to reduce time losses, increase production capacity and make resource use more effective
thanks to the systematic approach to the facility arrangement.

Keywords: SLP (Systematic Layout Planning) Model, Facility Planning, Efficiency in Production
Processes
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OZET

Giiniimiizde e-ticaretin hizla gelismesi, tiiketicilerin aligveris aliskanliklarini degistirmistir. Ozellikle cevrimici
ahisverisin yayginlagsmasiyla, bireysel tiiketicilere yonelik kargo teslimatlari artis gbstermistir. Ancak bu artis,
teslimat sireglerinde yeni sorunlari da beraberinde getirmistir. Evlere olan teslimatlarda karsilasilan
problemler; alicinin teslimat aninda adreste bulunmamasi, paketlerin dis etkenlere maruz kalmasi, calinmasi
ya da yanlis adrese birakilmasi gibi giivenlik agiklaridir. Bu durum hem kullanici memnuniyetini azaltmakta
hem de kargo firmalari agisindan maliyetleri artirmaktadir. Ayrica, kullanicilarin teslimat saatine bagl olarak
evde beklemek zorunda kalmalari, modern yasamin esneklik beklentisiyle ¢elismektedir. Bu baglamda
gelistirilen “Guvenli ve Akilli Kargo Teslimat Sistemi” projesi, bireylerin ihtiyaglarina yanit vermeyi amaclayan
glvenli bir teslimat ¢ozim{idir. Proje tasarimi, kullanicilarin sik karsilastigi teslimat sorunlarinin analiziyle
baslamistir. Yapilan 6n arastirmalarda, kullanicilarin evde bulunmama, glivenlik endiseleri ve zaman kaybi
gibi sorunlari oncelikli olarak yasadigi belirlenmistir. Bu dogrultuda, sistemin modiiler, glivenli ve kullanici
dostu olmasi hedeflenmistir. Tasarim slirecinde bilgisayar destekli tasarim araglari kullanilarak Griiniin 3D
modeli olusturulmustur. Kargomat, konutlarin giris alanlarinda kullanilmak tizere ¢ift bolmeli ve akilli bir
yaplya sahiptir. Sistemin st bolimi korik kapakli olarak tasarlanmistir ve genis hacimli paketlerin
birakilmasini saglamaktadir. Bu bdlmeye QR kod okutularak erisim saglanmaktadir. Alt bolim ise rayli
¢ekmece mekanizmasina sahiptir ve daha kiiglik ebatlardaki paketlerin yerlestirilmesi igin PIN kodu ile
acilmaktadir. Boylece her iki bolme de yalnizca yetkisi olanlar tarafindan agilabilmekte ve paket giivenligi
saglanmaktadir. Elektronik sistem altyapisi; Arduino, PIC, RTC modiilli, LCD ekran ve mobil uygulama destegi
ile olusturulmustur. Teslimat sonrasinda, sistem mobil uygulama araciligiyla kullaniciya bildirim géndererek
bilgilendirme yapmaktadir. Kullanicinin evde bulunmasina gerek kalmaksizin, kargo giivenli sekilde teslim
edilebilmekte ve teslimat siireglerinde yasanan eksiklikleri bliylk 6l¢lide giderilmektedir. Malzeme olarak
hava kosullarina ve darbelere dayanikli olmasiyla uzun siireli kullanim igin Corten Celik tercih edilmistir. Bu
malzeme minimum 345N/mm? akma dayanimi ve minimum 485N/mm? cekme dayanimi ile saglamlik ve
uzun dmdarlaliik agisindan projenin ihtiyaglarini karsilamaktadir. Kargomatin olgileri; 215cm yiksekliginde
ve 100cm genisligindedir. Ust béliim 63,5x63,5x100cm, alt cekmece ise 45x34x100cm ebatlarinda paketleri
alabilecek kapasitededir. Proje heniiz fikir ve tasarim asamasinda olup fiziksel prototip Uretimi
gerceklestiriimemistir. Uriiniin Uretime gecememis olmasi nedeniyle, tasarlanan sistemin islevselligini
degerlendirmeye yonelik test calismalari da yapilamamistir. Bu sistem, bireysel kullanicilarin yasadigl
teslimat sorunlarina karsi glivenilir ve teknolojik bir ¢6ziim sunarak, e-ticaretin gelisimine katki saglayacagi
distnalmektedir.

Anahtar Kelimeler: Akilli Sistemler, Kargo Guvenligi, Kargo Teslimati
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ABSTRACT

This project is executed at one of the leading energy companies in Turkey’s electricity
distribution and retail sectors, with the objective of enhancing operational efficiency by
working to resolving the issues of increasing field service costs and extended service durations.
The company’s field teams are responsible for executing a variety of operations, such as a
periodic meter chance and meet of the customer requests, which play a important role in the
progress of services. An extensive analysis of current field operations revealed major
inefficiencies imposed by inefficient planning systems. Through observations, data collected
from field visits, by insights from relevant employees and literature review, it has been
determined that cost optimization has not been integrated into the existing plans for
operation. Through the root cause analysis, it has been identified that the main reason leading
to these inefficiencies is the dependence on experience-based route planning rather than
analytical approaches. This practice results in long service times, increased operational costs,
and additional resource usage. As a solution, clustering was applied based on the geographical
proximity of customer demands and a vehicle routing problem was implemented for each
cluster. As a result, an 8% improvement in the total distance in field operations was achieved,
resulting in reduced operational costs.

Keywords: Route Optimization, Clustering, Vehicle Routing Problem
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OZET

Diinya Saghk Orgiti’niin 2023 yilinda yayimladigi rapora gére, diinya genelinde yaklasik 1,8 milyar
insan cesitli cilt hastaliklariyla micadele etmektedir. Bu hastaliklar arasinda 6zellikle cilt kanseri, en
yaygin teshis edilen ve erken tani ile tedavi edilmedigi takdirde 6liimciil seyredebilme potansiyeline
sahip ciddi bir saglk sorunu olarak 6éne gikmaktadir. Bu dogrultuda cilt hastaliklarinin hizli, dogru ve
glvenilir bicimde teshis edilmesi hem hasta sagligi hem de saglik sistemlerinin etkinligi agisindan kritik
bir 6nem tasimaktadir. Glinimizde yapay zeka destekli tani sistemleri, dermatolojik hastaliklarin
otomatik siniflandirilmasinda énemli bir potansiyel sunmaktadir. Ancak literatlirdeki ¢alismalarin
blyik bir kismi, yalnizca tekil veri tlrlerine (cogunlukla gorsel verilere) odaklanan ve karar alma
sireclerinde aciklanabilirlikten yoksun olan kara-kutu modellerden olusmaktadir. Bu durum,
gelistirilen sistemlerin klinik ortamlarda uygulanabilirligini ve uzmanlar tarafindan kullanilabilirligini
sinirlamaktadir. Bu ¢alismada, cilt lezyonlarinin siniflandiriimasina yonelik olarak klinik gértuntiler ile
hastaya ait metaverileri butlinciil sekilde isleyebilen ¢cok modlu ve karar verme siireglerinin agiklanabilir
olmasini saglayan bir derin 6grenme modeli gelistirilmistir. Modelin egitimi ve degerlendirilmesi
amaciyla, agik kaynakli PAD-UFES-20 veri seti kullanilmistir. Bu veri seti; aktinik keratoz (ACK), bazal
hicreli karsinom (BCC), melanom (MEL), melanositik nevis (NEV), skuaméz hicreli karsinom (SCC) ve
seboreik keratoz (SEK) olmak zere alti farkli cilt hastahigini temsil eden toplam 2.298 klinik gortintiiden
olusmaktadir. Gorsel verilerin yani sira; lezyonun ¢api, bulundugu viicut bolgesi, kasinti, kabariklik ve
agri gibi semptomlar ile hastanin yasi ve cinsiyeti gibi toplam 21 adet klinik metaveri de veri setinde
yer almaktadir. Calisma kapsaminda, gorintl verileri (zerinde histogram esitleme uygulanmis ve
siniflar arasindaki dengesizlik sorununu azaltmaya yonelik cesitli veri artirma yontemleri kullaniimistir.
Gorsel ozniteliklerin elde edilmesi icin EfficientNetB3/B5, MobileNetV2/V3, Vision Transformer (ViT),
Swin Transformer, Data-efficient Image Transformer (DeiT), EfficientFormerV2-S2 ve ConvNeXt gibi
hem evrisimsel sinir agi (CNN) hem de dénustirici (Transformer) tabanli farkli mimariler kapsamli
bicimde degerlendirilmistir. Gorsellerden elde edilen o6znitelikler, hasta metaverileriyle entegre
edilerek nihai karar ¢iktisi olusturulmustur. Ayrica, modelin karar mekanizmalarinin agiklanabilirligini
artirmak amaciyla Grad-CAM gibi gorsellestirme tabanh tekniklerden faydalanilarak, siniflandirma
sureglerinin daha seffaf ve yorumlanabilir hale gelmesi saglanmistir. Elde edilen deneysel bulgular
sonucunda, gorintl verilerinin hasta metaverileriyle birlikte kullaniimasinin  siniflandirma
performansini anlamh diizeyde artirdig1 gdzlemlenmistir. Ayrica, agiklanabilirlik ydntemleri sayesinde
modelin karar verme sireglerinin klinik yorumlara agik hale getirilmesi saglanmis, bdylece gelistirilen
sistemin glivenilirligi ve pratik uygulanabilirligi artirilmistir.

Anahtar Kelimeler: Aciklanabilir yapay zeka, Cok modlu model, Cilt hastaligi siniflandirmasi
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ABSTRACT

Bacterial infections continue to pose a serious threat to global health, causing numerous
ilinesses and deaths. These infections often originate from contaminated environments, food
sources, human-animal contact, or injuries. Although traditional wound care methods are
available, advancements in science and technology have enabled the development of
innovative wound dressing solutions. An ideal wound dressing should provide protection
against infection, cover the wound effectively, and be cost-efficient. To address these needs,
this study presents a novel double-layered wound dressing system. The first layer is a flexible
hydrogel composed of polyvinyl alcohol (PVA), aloe vera, and cranberry extract, cross-linked
for optimal performance. Aloe vera enhances wound healing and hydration, while cranberry
extract serves as an integrated pH monitor. The second layer consists of tetracycline
hydrochloride-loaded nanofibers fabricated from a poly(butylene adipate-co-terephthalate)
(PBAT) and polycaprolactone (PCL) blend, aiming to prevent bacterial infection. Together, these
two layers form a controlled drug-release system that reduces treatment costs and enables
users to monitor the wound healing process. This study is the first to combine these
components, pioneering the concept of a "smart wound dressing" with potential significant
benefits for healthcare systems. In this study, it was observed that the produced hydrogels
exhibited antibacterial properties when used in combination with the tetracycline-loaded PCL-
PBAT nanofibers. Additionally, testing within a specific pH range (pH 4-9) demonstrated the
anthocyanin effect of the cranberry extract, showing a visible color change from blue to red.
Furthermore, the hydrogels, which were hypothesized to be ductile, were characterized
through mechanical analysis, and significant elongation was observed, confirming this
hypothesis. In future stages, the project will continue with cell culture studies and further
toxicity assessments.

Keywords: Hydrogels, Anthocyanin, Smart Wound Dressing

23



iHA'LAR iGIN KATLANABILIR PLAKA TABANLI DARBE EMICI iNIS SISTEMI TASARIMI VE
ANALIZI

"Burak Akbulut, 20sman Berkay Giiles, 30Onur Yasar, “Burhan Sahin

L.2,3pnkara Yildirnim Beyazit Universitesi, Havacilik ve Uzay Bilimleri Fakdiltesi, Havacilik ve
Uzay Mihendisligi,
4Turk Havacilik ve Uzay Sanayii, Ankara

* e-posta: burakakbulut0O4@gmail.com

OZET

Darbe Emici inis Sistemleri, insansiz hava araclarinin (iHA’larin) giivenli inisi, gdrev sonrasi
sistem bitlnliglnin korunmasi ve yeniden kullanilabilirliginin saglanmasi agisindan kritik
oneme sahiptir. Geleneksel parasit sistemleri, agirlik artisi ve inis sliresinin uzamasi gibi
dezavantajlara sahipken, bu calismada gelistirilen iki farkli katlanabilir darbe emici sistem, inis
aninda olusan kinetik enerjiyi séniimleyerek IHA gévdesinin zarar gérmesini engellemeyi
hedeflemektedir. ilk tasarimda, yay mekanizmasiyla énceden “C” formuna biikiilen esnek bir
plaka, servo motor yardimiyla inis aninda serbest birakilmaktadir. ikinci sistemde ise lineer bir
aktliator yardimiyla dondirilen pinyon dislisi, plakayl kontrolli bicimde katlayarak darbe
sonimlemesi saglar. Her iki sistemde de darbe emici eleman olarak aliminyum malzemeden
uretilmis plakalar kullanilmistir. Sistemler, Mini iHA’larin dis yapisina entegre edilebilir olacak
sekilde tasarlanmis ve plaka geometrisi, esneklik sinirlari ve mekanik dayanimi hem statik hem
de dinamik sartlarda parametrik olarak CalculiX ¢ozlictisi kullanilarak, PrePoMax arayizi ile
analiz edilmistir. Ozellikle vida baglanti bolgelerinde olusan maksimum gerilmeler sistem
dayanimi agisindan incelenmis, malzemenin olasi deformasyonlar altindaki tepkisi
degerlendirilmistir. Bu analizler, plakanin inis sirasinda islevini yitirmeden enerji
sonlimleyebilme kapasitesini ortaya koymustur. Yayli sistem daha hafif ve mekanik olarak basit
bir ¢6zim sunarken, pinyon disli sistem deformasyonun daha kontrolli yonetilmesine olanak
tanimaktadir. Her iki sistem de inis anindaki kuvvetlere karsi dayanim ve islevsellik agisindan
basarili sonuclar vermistir. Sonuc olarak, bu calismada gelistirilen sistemler; geleneksel parastit
sistemlerine kiyasla daha hafif, hizli ve entegre edilebilir ¢éziimler sunmakta olup, iHA inis
sistemleri icin patentlenebilir nitelikte vyenilik¢ci alternatifler olarak literatlire katki
saglamaktadir. Bu kapsamda, ilgili bulus bildirimi yapilmistir.

Anahtar Kelimeler: iHA inis sistemleri, Katlanabilir plaka mekanizmasi, Darbe séniimleyici
tasarim
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OZET

Surdirulebilir ulasim, gevresel etkilerin en aza indirilmesi, enerji verimliliginin artirilmasi ve
toplum sagligina katki saglanmasi amaciyla cevre dostu ulasim sistemlerinin gelistiriimesini
hedeflemektedir. Bu yaklasim, fosil yakit kullanimini azaltarak sera gazi emisyonlarini
dislrmeyi ve toplu tasima sistemlerini daha verimli hale getirmeyi amacglamaktadir. Turkiye'de
de siirdurdlebilir ulasim politikalari, Avrupa Birligi uyum sireci ve yerel yonetimlerin gevre
stratejileri dogrultusunda sekillenmektedir. Bu calismada, izmir ili 6rnek vaka olarak segilmistir.
izmir, Turkiye’nin Gglincti biiyiilk metropoli olup, artan nifusu ve ulasim talebi ile dikkat
¢ekmektedir. Kentin cografi yapisi, deniz, kara ve rayli sistemlerin birlikte kullanildigi cok modIlu
ulasim altyapisi ve ¢evresel siirdirilebilirlik agisindan karsilastig zorluklar, bu bélgenin tercih
edilmesinde etkili olmustur. izmir Ulasim Dairesi Genel Miidiirligii (ESHOT) biinyesinde dizel,
koriikli otobis ve elektrikli olmak Uzere cesitli 6zellikte otoblsler kent ici toplu ulasimda
kullanilmaktadir. Bu araclar, sehir ici ulasimda genis bir glizergdh agina hizmet vermektedir.
izmir’in kent ici ulasim aginda cevresel ve ekonomik etkiler dikkate alinarak sirdiiriilebilir
modellere gecis yapilmasi yerel yénetim tarafindan planlanmaktadir. Bu ¢alismada, izmir
ozelinde belirlenmis stirdirdlebilir ulasim hedefleri dogrultusunda éncelikli yatirim yapilmasi
gereken toplu ulasim otobisi cesitlerinin belirlenmesi amaclanmaktadir. Artan cevresel
kaygilar ve enerji verimliligi ihtiyaci, kent igi ulasimda hizmet kalitesinin iyilestiriimesine yonelik
surdurdlebilirlik kriterlerini yerel yonetimlerin yatirim kararlarinda 6ne ¢ikarmaktadir. Calisma
kapsaminda, cevresel etkiler (karbon emisyonlari, enerji tiiketimi), ekonomik faktorler (isletme
ve bakim maliyetleri), sosyal boyutlar (erisilebilirlik, yolcu konforu) ve teknolojik yeterlilikler
(sarj altyapisi, menzil kapasitesi) dikkate alinarak farkli otobis gesitleri (dizel, hibrit, elektrikli,
korikli vb.) karsilastirilmistir. Cok Kriterli Karar Verme (CKKV) yaklasimlariyla yapilan
analizlerde, uzman gorisiyle belirlenen kriterlerin 6nem puanlari belirlenmis ve kriter
agirliklart FUCOM metodu ile hesaplanmistir. Daha sonra, belirlenen alternatifler CoCoSo
yontemiyle siralanmistir. Sonuc olarak, izmir ili icin cevre dostu ve ekonomik agidan en uygun
otobis cesidine yonelik yatirim onerileri gelistirilerek strdurilebilir ulasim stratejilerine katki
sunacak bir karar destek modeli bu ¢alisma ile ortaya konmustur.

Anahtar Kelimeler: Cok Kriterli Karar Verme, Kent ici Ulasim, Siirdirilebilirlik.
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OZET

Bu calisma, kiresel Olgcekte faaliyet gosteren bir lojistik ve tasimacilik sirketinin
toplama/teslimat sireclerini optimize etmeye yonelik olarak gerceklestirilmistir. Sirket,
gonderileri dogrudan mdusterilerin adreslerinden alarak hedef noktalara hizli, glivenli ve etkin
bicimde ulastirmayi amaglayan entegre bir dagitim altyapisina sahiptir. Projenin temel hedefi,
genis dagitim agi igerisinde yeni agilacak olan erisim noktalarinin optimal sekilde
konumlandiriimasi yoluyla operasyonel verimliligi artirmak ve misteri memnuniyetini Ust
dizeye cikarmaktir. Toplama ve teslimat siireglerinin daha iyi anlasilmasi amaciyla sistem,
slreg bilesenleri ve is akislari Gzerinden modellenmis, ana stliregler ve bu siireglere etki eden
unsurlar belirlenmistir. Modelleme siirecinde mdusteri ihtiyaglarina hizli erisim saglarken
sirketin sabit ve degisken kurulum maliyetleri ile operasyon maliyetlerini en aza indirme hedefi
on planda tutulmustur. Model, maliyeti minimize etmek amaciyla, aday erisim noktalari
icinden aktif hale getirilecek olanlarin se¢imi, her talep noktasinin kendisine en yakin aktif
erisim noktasina atanmasi, arag kapasitelerini gozoniinde bulundurarak her araca atanacak
erisim noktalari ile diger dagitim/teslim alma talep noktalarinin belirlenmesi ve araglar
tarafindan ziyaret siralarinin, diger bir deyisle arac rotalarinin belirlenmesi stireclerini birarada
degerlendirecek sekilde gelistirilmistir. Matematiksel modelleme slirecinde GAMS yazilimi
kullanilmistir. Modelde kullanilan veri setleri, gercek veri yapisiyla uyumlu sekilde kurgulanmis
ve sistemin farkli senaryolar icin sonuclar Uretebilmesine imkan verecek bigimde
yaptlandirilmistir. Karar verme siireclerini desteklemek ve model ciktilarinin karar vericiler icin
daha anlasilir hale gelmesini saglamak amaciyla Python programlama dili kullanilarak interaktif
ve kullanici dostu bir arayiiz gelistirilmistir. Bu sistem, elde edilen sonuglari analiz eder, aktive
edilen erisim noktalarinin yerleri, erisim noktasi musterilerinin bu noktalara dagilimi ve arag
rotalari gibi kritik verileri dinamik grafikler, haritalar ve etkilesimli gérsellerle sunar. Gelistirilen
bu yapiyla yoneticiler, operasyonel senaryolari karsilastirmali bicimde degerlendirebilecek,
karar slireclerinde zaman ve kaynak agisindan 6nemli avantajlar elde edebileceklerdir. Sonug
olarak projenin, 6nerilen optimizasyon modeli ve dijital altyapisi sayesinde dagitim sireclerinin
daha etkin yonetilmesi, operasyonel performansin iyilestirilmesi ve misteri memnuniyetinin
artirilmasi sureglerinde karar vericilere bilimsel anlamda destek sunmasi hedeflenmektedir.

Anahtar Kelimeler: Dagitim Agi Optimizasyonu, Karigsik Tamsayili Dogrusal Programlama,
Karar Destek Sistemi
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ABSTRACT

This study presents a real-time, Linux-based blind spot and curve detection system developed
to increase automotive safety using infrared sensors. The proposed system, supported by the
Atilm University Undergraduate Research Projects Program ATU-LAP-2425-29, aims to detect
the approach of vehicles (cars, trucks, motorcycles, etc.) in blind spots or curves and warn the
driver accordingly. Inspired by similar systems used in military vehicles for security purposes,
this design has been adapted for civilian use to reduce accidents due to limited visibility and
increase driver awareness. The system consists of a LiDAR sensor, an infrared thermal imaging
sensor module, a Raspberry Pi microcontroller, a Linux operating system, and an integrated
camera module. The LiDAR sensor performs continuous environmental scanning to detect
nearby objects in real time. When an object is detected in the designated danger zones, the
driver is informed via visual alerts on an LCD screen. To ensure reliable operation, image
processing-based object detection algorithms have been developed using pre-existing
datasets. LiDAR data is processed through spatial filtering to reduce noise and minimize false
detections. It detects vehicles with the help of datasets and separates them according to their
type. The camera module supports detection in complex environments by providing image-
based verification. The verified data is transferred to the vehicle system via Raspberry Pi,
allowing the driver to access the correct information via a device-compatible LCD display. The
system is designed to operate effectively in a variety of environmental conditions. For robust
detection in low light or adverse weather conditions, LiDAR and camera data are combined
through data fusion techniques. Power regulation circuits are used for energy efficiency and
system protection, and the entire system is housed in a waterproof case. Tests will also be
carried out by mounting the system on the test vehicle in this way. This safety system is suitable
for integration into autonomous and semi-autonomous vehicles as well as conventional
vehicles. It aims to increase safety by improving environmental awareness and reaction time
for drivers, especially in urban environments and winding roads.

Keywords: Advanced Driver Assistance Systems, Real-Time Object Detection, Vehicle Safety
Technology
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ABSTRACT

Smart grid communication is an uprising trend and it will continue playing a prominent role in
modern energy infrastructure by providing a basis for future developments in renewables’
integration, their efficiency and smart grid management. Smart grids will store data regarding
the end users’ consumption and will also take part in information trade with power production
facilities.In order to meet the communication requirements between units in the smart grid
systems that will soon be a part of our lives, patch antennas will be constructed. This project
proposes novel patch antenna models operating at millimeter wave bands such as 28 GHz and
37 GHz and additionally in the sub-6GHz. The new designs will be implemented for two
different dielectric materials which are selected as FR4, and RT5880 with dielectric permittivity
of 4.3 and 2,2, respectively. Geometry of traditional patch antennas has been altered by
cutting quarter circles at the edges of the rectangular patch. Accordingly, reflection coefficient
parameter is analysed and the bandwidth that illustrates operating range of antenna is found
by measuring the distance of frequencies where reflection coefficient values hit the lower
levels than -10dB line. The antenna gain is observed by examining the far-field which provides
to determine electric field, magnetic field, current density and propagation direction of
transmitting signal. As a result, the new model antennas demonstrated significant advantages.
Regarding the FR4 material, the S11 parameter has increased by an absolute value of 29 dB,
26 dB and 6 dB for 3.5 GHz, 28 GHz and 37 GHz, respectively. Also, the bandwidth has
expanded by 0.016 GHz, 0.022 GHz and 0.016 GHz at 3.5 GHz, 28 GHz and 37 GHz, respectively.
Concerning the RT5880 material, multi frequency operation has been obtained at 6.588 GHz
with a reflection coefficient level of -31.15 dB. In addition, using RT5880 material the reflection
coefficient levels have risen by 18.90 dB, 16.81 dB in magnitude at 28 GHz and 37 GHz,
respectively. The bandwidth has broadened by 0.0035 GHz, 0.011 GHz and 0.13 GHz for 3.5
GHz, 28 GHz and 37 GHz, respectively.

Keywords: Smart Grid, 5G Communication, Antenna Simulation
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OZET

Modern Universite kampuslerinde 6grenci ve personel ulasimi, verimli, glivenli ve kesintisiz bir
servis agl ile saglanmasi gereken temel ihtiyaglardan biridir. Bu arastirma, Atilm
Universitesi’/nde mevcut ulagim siirecindeki iletisim ve yénetim aksakliklarini gidermek ve
servis operasyonlarini dijitallestirerek etkinlestirmek amaciyla gelistirilecek bir Servis Yonetim
Sistemini konu almaktadir. Tagimacilik hizmetlerinde zaman zaman servis gilizergahlari, sofor
bilgileri, duraga ait veriler gibi temel bilgiler glincelligini yitirebilmekte, servis kullanicilari ise
degisikliklerden anlk olarak haberdar olamamaktadir. Proje kapsaminda gelistirilecek sistem,
ogrenciler, akademisyenler ve idari personel gibi son kullanicilar igin bir mobil uygulama,
yonetim birimleri igin ise bir web tabanl yonetim panelini icermektedir. Mobil uygulama,
kullanicilarin otobiis glzergahlarini goérintiileyebilecegi, araclari gercek zamanl takip
edebilecegi ve giincel ulasim bilgilerine erisebilecegi bir platform sunacaktir. Yonetici paneli
ise glzergah planlamasi, otoblis atamalari, sirlici ve rota yonetimi gibi islevsel araclarla
operasyonel siireci destekleyecektir. Nihai hedef, kullanici memnuniyetini artirmak, durakta
bekleme slresini azaltmak, glizergah bilgisini erisilebilir hale getirmek ve ulagim surekliligini
saglamaktir. Atihm Universitesi Lisans Arastirma Proje (LAP) destegi kapsaminda
desteklenerek gelistirilen sistemin yalnizca Atiim Universitesi icin degil, benzer 6lcekli
kampduslerde ya da kurumlarda yayginlastirilabilir bir model sunacagi dngoriilmektedir.

Anahtar Kelimeler: Servis Yonetimi, Mobil Uygulama, Web Tabanli Sistem
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OzZET

GUnumizde hukuki bilgiye hizli ve dogru erisim, vatandaslarin haklarini bilmeleri ve korumalari
acisindan buyik 6nem tasimaktadir. Ancak, hukuki metinlerin karmasik yapisi ve profesyonel
danismanlik hizmetlerinin maliyetli olmasi, bircok vatandasin yasal sorunlarina ¢6zim
bulmasini gliclestirmektedir. Bu arastirmada, Turk hukuk sistemine uygun olarak gelistirilen ve
HyDE (Hypothetical Document Embeddings) tabanli bir Erisim Destekli Metin Uretimi (EDMU -
Retrieval Augmented Generation, RAG) yaklasimi kullanan akill bir hukuk danismani
sunulmaktadir. Gelistirilen sistem, birden fazla vektér veritabani ile calismakta olup,
kullanicinin sordugu hukuki sorulara en uygun yasal mevzuati ve kararlari tespit etmekte ve
dogal dilde, sadelestirilmis yanitlar Gretmektedir. Sistem; karar verme, bilgi geri getirme ve ¢ok
doklimanl analiz gibi islevleri ayri ayri optimize ederek, karmasik hukuki vakalarda bile ¢oklu
yasa ve ictihatlarla desteklenmis yanitlar saglayabilmektedir. Kullanicilar, Turkge basit sorular
sorarak hukuki sorunlarina pratik ve erisilebilir cozimler elde edebilmektedir. Nihai hedefimiz,
hukuki bilgiye erisimi demokratiklestirerek vatandaslarin ve hukuk profesyonellerinin bilgiye
hizli, dogru ve anlasilir bicimde ulasmasini saglamaktir. HakMate platformu, hem bireysel
kullanicilarin  hem de hukuk profesyonellerinin faydalanabilecegi, o6lceklenebilir ve
yayginlastirilabilir bir model sunmaktadir.

Anahtar Kelimeler: Tiirk Hukuku, Yapay Zek3, Erisim Destekli Metin Uretimi
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ABSTRACT

This study focuses on the problem of selecting the appropriate food supplier in the hotel industry and
addresses the problem that traditional evaluation methods cannot adequately adapt to dynamic
market conditions. The main purpose of the research is to support strategic purchasing planning by
developing a multi-criteria and data-based decision support model. In decision problems that require
the evaluation of many and different types of criteria, such as supplier selection, Multi-Criteria Decision
Making (MCDM) methods provide decision makers with a systematic analysis opportunity. In this
context, the criteria weights were determined by the Analytical Hierarchy Process (AHP) method in the
study, and then the alternative suppliers were ranked by the TOPSIS method, which ranks them
according to their similarity to the ideal solution. The determined criteria were determined as quality,
cost, delivery time, after-sales service and sustainability in line with the interviews with the purchasing
specialist. According to the analysis results, the AHP-TOPSIS method provided an objective and
transparent ranking of suppliers; a supplier that showed a strong performance especially in quality and
cost criteria stood out in the general ranking. This shows that the model supports the hotel
management in making reliable and balanced supply decisions in line with its strategic objectives. This
study provides significant contributions to the field by providing flexibility and objectivity in supplier
selection in the service sector. Although it is seen in the literature that Multi Criteria Decision Making
(MCDM) methods are widely used for supplier selection in various industries, studies applying these
approaches specifically to the hotel sector are quite limited. The systematic application of MCDM
methods, especially in a dynamic and critical area such as food supplier selection, makes this study
original. Moreover, considering that most research focuses on decision problems other than supplier
selection, this model offers a viable and scalable solution for hotel businesses to improve their strategic
purchasing processes. In this respect, the study both contributes to the academic literature and
pioneers the development of decision support systems in the hotel industry.

Keywords: Supplier Selection, Multi Criteria Decision Making, TOPSIS
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ABSTRACT

The performance of grinding machines used in manufacturing processes has a decisive influence on
both the surface quality of the parts produced and the machine and tool life. However, unwanted
vibrations during grinding operations can cause surface defects, low precision and time-dependent
damage to machine components. This situation reduces production efficiency and increases
maintenance costs. Therefore, improvement and development studies for vibration reduction in
grinding machines are of great importance. In this study, a comprehensive development study was
carried out to eliminate the vibration problem observed in a horizontal surface grinding machine. As a
result of extensive literature research, preliminary observations and vibration analysis, the main source
of the vibration was identified as improper mounting of the grinding wheel on the spindle and mass
imbalance of the wheel. To solve this problem, a special balancing flange was designed and
manufactured to be placed on the grinding wheel and allow weights to be mounted at different points.
The flange was optimized with slots in the tangential direction. For vibration measurement, a
microcontroller system equipped with a three-axis accelerometer and an integrated rotary encoder
was used. Acceleration data and angular position information were collected synchronously, and the
raw data set was imported to Python. The collected data was transferred to the frequency domain
using the Fast Fourier Transform (FFT) method so that the dominant vibration frequencies could be
analyzed in detail. These analyses revealed how vibration magnitudes change, especially in certain
speed ranges, and played a critical role in determining the weight placement strategy. FFT analysis
performed at 2100 RPM revealed a dominant peak at 34.44 Hz, consistently observed across all three
axes. This indicates a resonance behavior related to the global dynamic characteristics of the system.
Additionally, vibration amplitudes were significantly higher in the X and Y directions compared to the
Z direction. Therefore, balancing efforts were concentrated on the horizontal directions. With the
adjustable weights placed on the flange, the dynamic balance of the system was improved and
unwanted vibrations were effectively isolated. As a result, machine operating stability was significantly
improved and a substantial enhancement in surface finish quality was observed. This study presents a
low-cost, feasible and effective vibration control method for surface grinders and demonstrates an
approach that can be applied in similar systems. This study was supported by TUBITAK 2209-A —
Research Project Support Program for Undergraduate Students.

Keywords: Vibration, Surface Grinding Machine, Data Collection and Analysis
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ABSTRACT

Resistive Plate Chambers (RPCs) are one of the crucial components of the muon systems in current and
future collider experiments, as well as the (semi-)digital hadron calorimeter developed by the CALICE
Collaboration. However, future advancements face challenges due to limitations on traditional detector
gases, driven by regulatory and environmental concerns. To overcome this, our team developed the
concept of "hybrid gaseous detectors". This innovative approach involves shifting part of the electron
multiplication process from the gaseous medium to a high secondary electron emission yield solid-
state layer applied directly to the anode surface inside the detector. By doing this, we can reduce the
operating voltage and the gas flow rate significantly as well as enable the utilization of alternative, more
sustainable gas mixtures. It is also known that scintillation light is produced along with charge as a
result of ionization in the gas layer. This light is typically in the ultraviolet range and possesses ionizing
properties, which have been actively mitigated in traditional RPC applications. However, reading this
light signal can provide additional high-time-resolution data beyond conventional RPC measurements.
With this motivation, our team is in the process of making hybrid RPCs with optical readout with SiPMs
directly coupled to the gas layer, and SiPMs coupled to in-chamber quartz fibers with wavelength shifter
coating. The preliminary tests validate the idea and enable the observation of the correlation between
the light signal and the charge signal measured with strips. Also observed are the effective field of view
of individual photodetectors. Here we report on the progress in making the hybrid RPCs with optical
readout and present preliminary results.

Keywords: Gaseous Detectors, Resistive Plate Chambers, Optical Readout
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OzZET

Dijitallesmenin bas dondurtci hizla ilerledigi gliniimiz ekonomisinde g¢evrimici platformlar, kullanici
verilerini is modellerinin merkezine yerlestirerek kiiresel 6lgekte biylimeyi tetikleyen baslica aktorler
haline gelmistir. Bu dénisim, kisisel verilerin korunmasini yalnizca dizenleyici kurumlarin zorunlu
kildigi bir yiktumlildk olmaktan gikararak, isletmeler icin temel bir stratejik rekabet unsuru haline
getirmistir. Veri gizliligine iliskin artan toplumsal hassasiyet ve yasal diizenlemeler, platformlarin
sirdirulebilir bliyime hedefleri ile bireylerin mahremiyet beklentileri arasinda hassas bir denge
kurmasini zorunlu kilmaktadir. Bu baglamda, veri gizliligi isletmelerin yalnizca uyum saglamak zorunda
olduklari bir alan degil, ayni zamanda marka degerini, tliketici sadakatini ve kurumsal itibari dogrudan
etkileyen bir faktor olarak 6n plana gikmaktadir. Arastirmanin temel amaci, gevrimigi platformlarin veri
gizliligi politikalarini isletme stratejileri cercevesinde analiz etmek ve bu politikalarin marka degeri,
misteri gliveni, rekabet avantaji ve uzun vadeli kurumsal basari tizerindeki etkilerini ortaya koymaktir.
Calismanin kapsami, GDPR (Genel Veri Koruma Tlzigu) ve KVKK (Kisisel Verilerin Korunmasi Kanunu)
gibi ulusal ve uluslararasi dlizenlemeler temelinde ¢evrimici platformlarin veri yénetim uygulamalarini
incelemek; veri gizliligine yonelik stratejik yatirimlarin ticari sonuglarini 6rnek olay analizleri ve gilincel
literatlr taramasi 1siginda degerlendirmektir. Ayrica, platformlarin veri ihlallerine karsi gelistirdigi
Onleyici ve dizeltici mekanizmalar da analiz edilerek, kurumsal dayanikliiga katkilari tartisiimistir.
Cevrimici platformlarin karsi karsiya oldugu en temel sorun, kullanici verilerine dayali biyime
stratejilerini strdiriirken, ayni zamanda tiketicilerin giderek giiclenen mahremiyet beklentilerini
tatmin edebilme ve koruyabilme zorunlulugudur. Veri ihlali vakalari, yalnizca mali cezalar ve yasal
yaptirimlarla sinirli kalmayip, tiketici gliveninin zedelenmesine ve marka sadakatinin azalmasina yol
acarak isletmelerin uzun vadeli rekabet gliclinii zayiflatmaktadir. Marka itibari ve marka glveni
firmalarin tiketiciye karsi sorumlu oldugu firma-tiketici iliskisinin de zeminini olusturmaktadir.
Facebook-Cambridge Analytica skandal gibi olaylar, bu risklerin kiiresel diizeydeki etkilerini somut
orneklerle gozler 6niine sermektedir. Basarili veri gizliligi stratejileri; seffaflik, kullanici kontroli, hesap
verebilirlik, giivenli veri isleme ve proaktif risk yonetimi gibi unsurlari merkeze alarak dijital
platformlarin glivenilirligini pekistirmekte ve rekabetgi farklilasmaya 6nemli katkilar saglamaktadir.
Kullanicilarin verileri Gzerinde daha fazla s6z hakkina sahip oldugu, acik ve anlasilir veri politikalarinin
benimsendigi isletmeler, dijital ekosistem icerisinde uzun vadeli sadakat ve itibar kazanimi
saglamaktadir. Veri gizliligini bir ylkimlGlikten Ote stratejik bir deger yaratim alani olarak goéren
isletmelerin, dijital cagda esnek, direncli ve slirdirilebilir yapilar kurarak rekabet avantaji elde ettigi
anlasiimaktadir.

Anahtar Kelimeler: Veri Gizliligi, Tiketici Gliveni, Dijital Pazarlama, Siber Glivenlik
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ABSTRACT

In today’s competitive market environment, effective inventory control is essential to ensure the
continuity of operations and the reduction of costs. The aim of this research is to enhance the
management of a finished goods warehouse belonging to a company engaged in the production of fire-
fighting equipment. The primary objective is to reduce inventory holding costs, maximize the utilization
of warehouse space, and ensure the uninterrupted availability of finished goods without disrupting
production and delivery operations. The company's existing inventory management procedures were
thoroughly analyzed through on-site observations, examination of historical data, and interviews with
personnel involved in inventory processes. Storage capacity, product turnover times, and inventory
levels were evaluated from both positive and negative perspectives to identify inefficiencies,
overstocking, and potential stockouts. The findings indicated that the current inventory strategies could
be improved to establish a more balanced and cost-effective system. To address these challenges, a
modified inventory control system was developed, taking into account operational constraints such as
demand variability, seasonality, and warehouse capacity limitations. As a result of the analysis, the
implementation of XYZ analysis and Demand Forecasting Techniques was adopted to establish a more
efficient inventory management system. These methods have contributed to the reduction of inventory
costs, improvement of service levels, and better utilization of warehouse space. Furthermore, the study
emphasizes the importance of real-time data monitoring and dynamic stock control in responding to
fluctuating business demands. Implementing such a system is expected not only to significantly reduce
inventory costs but also to maximize warehouse efficiency and service quality. The improved stock
management practices are anticipated to play a vital role in enhancing customer satisfaction and to
offer a scalable model for the company's future operational expansion. This project presents a realistic
and practical model for manufacturers seeking to establish a strategic balance between cost-efficiency
and service quality in their inventory management systems, particularly in sectors where product
availability and responsiveness are key success factors.

Keywords: Inventory Management, XYZ Analysis, Demand Forecasting, Operational Efficiency, Cost

Reduction.
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OZET

Aliminyum saclar, hafiflik, dayaniklilhk, korozyon direnci ve sekillendirilebilirlik gibi 6zellikleri
sayesinde bircok endustride, 6zellikle otomotiv ve havacilik sektérlerinde yaygin bir sekilde
kullanilmaktadir. Bu alanlarda basarili uygulamalar gerceklestirebilmek icin kullanilan
malzemenin oOzelliklerinin ve performans sinirlarinin detayh bir sekilde analiz edilmesi
gerekmektedir.Aliminyum sac malzemelerin mekanik 6zelliklerinin belirlenmesinde 6nemli
faktorlerden biri anizotropidir. Anizotropi, sac malzemenin mekanik o6zelliklerinin Gretim
yoniine — genellikle haddeleme yoniine — bagli olarak degismesi durumudur. Haddeleme
islemi sirasinda malzemenin i¢ yapisindaki taneler belirli bir yonde hizalanir; bu da ¢ekme
mukavemeti, uzama ve akma gerilmesi gibi 6zelliklerin yon bagiml hale gelmesine neden olur.
Bu baglamda, Uretim surecleri dncesinde anizotropi kaynakli kulaklanma problemlerinin
onceden tespit edilebilmesi i¢in sac malzemelere kulaklanma testi uygulanmasi blyik 6nem
tasir.Mikro yapisal 6zellikler, 6zellikle tanelerin sekli, boyutu ve kristal yapi icindeki yonelimi,
anizotropik davranis lzerinde dogrudan etkilidir. Bu mikro yapisal etkenlerin kontrold,
istenmeyen anizotropi etkilerinin azaltilmasinda kritik bir rol oynamaktadir.Bu ¢alismanin
temel amaci, paslanmaz gelik ve AA1050 malzemelerde anizotropi ve kulaklanma egilimlerinin
mikro yapisal faktorlerle olan iliskisini detayli bicimde incelemektir. Bu kapsamda farkh
alasimlara I1SO 11531:2022 standardina uygun olarak kulaklanma testleri uygulanacak ve her
bir alasim icin anizotropi katsayisi (R degeri) ile kulaklanma davranisi degerlendirilecektir.
Ayrica, ayni malzemeler Uzerinde taramali elektron mikroskobu altinda EBSD analizi
gerceklestirilerek mikro yapi incelenecek ve belirli tane boyutlari veya yoénlenmelerin
kulaklanma egilimleri Gzerindeki etkileri yorumlanacaktir. Boylece, mikro yapisal 6zellikler ile
mekanik davranis arasindaki iliskiye dair anlamli veriler elde edilmesi hedeflenmektedir.

Anahtar Kelimeler: Anizotropi, Kulaklanma testi, EBSD analizi
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OZET

Kauguk atiklarin ¢evreye olan olumsuz etkilerini azaltmak ve bu atiklari yeniden kauguk
sektoriinde kullanilabilir hale getirmek amaciyla bu g¢alismamizda bir kauguk pargcalama
makinesi tasarlanmakta ve Uretim sireci ylritilmektedir. Bu tir makineler, 6zellikle ayakkabi,
insaat ve sanayi gibi sektorlerde yogun sekilde kullanilan kaucguk bazli malzemelerin geri
donlsimiinde blylk onem tasimaktadir. Kaugugun sahip oldugu yiksek elastikiyet, asinma
direnci ve dayanikhlik 6zellikleri, parcalama islemini oldukga gliclestirmektedir. Bu nedenle, bu
slrecin verimli sekilde gercgeklestirilebilmesi icin 6zel olarak gelistirilmis bicak sistemleri ile
birlikte yiksek tork kapasitesine sahip, dayanikli ve gli¢li tahrik sistemlerinin kullaniimasi
gerekmektedir.Proje kapsaminda gelistirilen kauguk parcalama makinesinde, parcalama
verimliligini ve mekanik dayanimi artirmak amaciyla gesitli mihendislik kriterleri dikkate
alinmistir.Bigak geometrisi, saft yapisi, kesici takim diizenlemeleri, malzeme se¢imi ve kesme
kuvveti dagihmi gibi temel unsurlara dikkat edilmistir. Kullanilan bigak malzemesi olarak
yuksek sertlik ve aginma direnci sunan gelik alternatifleri degerlendirilmis, kesici bilesenlerde
uygun aci ve diizende konumlandirma yapilarak malzeme (zerinde daha etkili bir kesim elde
edilmesi amaglanmistir.Pargalanip klglik boyutlara indirilen kauguklarin yeniden kauguk
endistrisinde kullanilabilir hale getiriimesi de hedeflenmistir. Bu dogrultuda, ultrasonik
devulkanizasyon aparatlari cihazimiza entegre edilmeye galisilmaktadir. Muayyen bir sicaklikta
uygulanacak yiiksek frekansli dalgalarin capraz stlfir baglarini kismen kirarak kiictik boyutlara
indirilmis kauguk pargalarini yeniden kauguk olarak kullanilabilir hale getirilmesi
hedeflenmektedir. Capraz silfir baglari, icerisindeki diger karbon baglarina gére daha zayiftir.
Bu da kimyasal bir isleme gerek olmaksizin mekanik bir geri donlisiim yapabilme avantaji
saglamaktadir. Boylece gapak haline gelen kauguk, yeniden sekillendirilip ¢apraz bag atilabilir
hale getirilmektedir. Bu yontem sayesinde ikincil hammadde elde edilerek c¢evresel
sirdurdlebilirlige katki saglanmasi en dnemli 6nceligimizdir.Sonug olarak, fiziksel parcalama
ve geri donlsumu bir araya getirmek Uzere gelistirilen bu kauguk parcalama makinesi, kauguk
atiklarinin geri kazanimina yoénelik oldukga yenilikci, cevreci ve ekonomik bir mihendislik
yaklasimi sunmakta; ayni zamanda surdurlebilir Giretim hedeflerine katki saglayarak ¢evreye
duyarl sanayi uygulamalarinin yayginlasmasina da oncilik etmektedir.Ayni zamanda bu
calismamiz 1919B012427297 numarali TUBITAK "2209-A Universite Ogrencileri Arastirma
Projeleri Destekleme Programi” na destek almaya hak kazanmustir.
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OzZET

Bu calismada, Polianilin (PANi) ve Cinko Oksit (ZnO) ve Bakir Kloriir (CuCl,) nanoparcacig iceren
kompozitleri sentezlendi ve giines 15181 altinda metilen mavisi (MB) boyasinin bozunmasinda potansiyel
fotokatalitik aktiviteleri arastirildi. PANI, asidik sulu ortamda amonyum persilfat (APS) kullanilarak
anilinden kimyasal olarak polimerize edildi; ZnO ve CuCl, nanopartikiilleri ise ¢ozelti karistirma yoluyla
hazirlandi. Fotokatalitik aktiviteyi degerlendirmek icin dort farkl katalizér sistemi -PANI, PANI/Cu,
PANI/ZnO ve PANI/ZnO/Cu- sentezlendi ve karsilastirildi. Fotokatalitik performans, MB absorbansindaki
degisimin UV-Vis spektroskopisi ile izlenmesiyle degerlendirildi. On gozlemler, her kompozitin farkli
derecelerde boya bozunma verimliligi sergiledigini gosterdi; ancak bunlarin arasinda PANI/ZnO/Cu
kompozit katalizérlinlin en iyi performansi gosterdigi anlasildi. Bu bulgulara ragmen, her bir
malzemenin kesin aktivite seviyeleri ve karakterizasyonlari hala arastiriliyor ve daha kapsamli bir
karsilastirma i¢cin daha fazla c¢alismaya ihtiya¢ duyuluyor. Bulgular, nanopargacik bazli PANI
kompozitlerinin atik su aritimi igin diisik maliyetli, etkili fotokatalizorler olarak potansiyele sahip
oldugunu gosteriyor, ancak kesin karsilastirmali performanslari gelecekteki calismalarda belirlenecektir.

Anahtar Kelimeler: Fotokatalizér , Nanomalzeme , ZnO, PANI, Cu , Nanokompozit
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OzZET

Atihm Universitesi Kurumsal Tanitim ve iletisim MudirlGgi ile Hayata Atiim Toplulugu is birliginde
ylriatalen 6grenci tanitim faaliyetlerinde, gorevli 6grenciler ile tanitim personeli arasindaki iletisim ve
organizasyon slireglerinde gesitli aksakliklar yasandigi gézlemlenmistir. Geleneksel yontemlerle, gorev
atamalari bireysel mesajlasmalar Uzerinden vyapilmakta, etkinlik 6ncesi ve sonrasi iletisimde
kopukluklar yasanmakta ve calisma saatlerinin manuel takip edilmesi nedeniyle puantaj islemlerinde
ciddi hatalar ortaya cikmaktaydi. Ozellikle biiyiik caph etkinliklerde bu durum, gorevlerin zamaninda
yerine getirilmesini ve verimli bir organizasyon saglanmasini gliclestirmekteydi. Bu eksiklikleri gidermek
ve tanitim siireglerini daha profesyonel bir yapiya kavusturmak amaciyla, Atilim Universitesi'ne dzel bir
mobil uygulama gelistirilmesi ihtiyaci dogmustur. Gelistirilen mobil uygulama, l¢ ana moddl izerine
insa edilmistir: glivenli mesajlasma sistemi, gorev atama ve bildirim yonetimi ile calisma saatlerini
kaydeden puantaj modili. Mesajlasma sistemi, tim Ogrenciler ve tanitim personeli icin tek bir
platformda organize iletisim saglayarak, yanlis anlasilmalari ve bilgi kaybini minimuma indirgemektedir.
Gorev atama modiili sayesinde, her bir etkinlik icin 6grenciler sistem (izerinden goérevlendirilebilmekte,
detayli bilgilendirme yapilmakta ve degisiklikler aninda tiim taraflara bildirilmektedir. Puantaj modula
ile 6grenciler kendi galisma saatlerini uygulama Uzerinden sisteme kaydedebilmekte, bdylece idari
birimler tarafindan seffaf ve dogru bir puantaj takibi saglanmaktadir. Bu uygulama ile tanitim
faaliyetlerinde gorevli 6grenciler ve tanitim birimleri arasindaki iletisim giliclendirilmis, gérev yonetimi
kolaylastirilmis ve etkinlik stregleri daha verimli hale getirilmistir. Ayrica ¢alisma saatlerinin dijital
ortamda kaydedilmesi, 6grenci memnuniyetini artirmis ve yonetimsel yiki bliylk 6lciide azaltmistir.
Sonug olarak, gelistirilen mobil uygulama sayesinde Universite tanitim sireglerinde dijitallesmenin
sagladigl avantajlar net bir sekilde ortaya konulmus ve benzer organizasyonlar igin érnek bir model
sunulmustur. Ayrica gelistirilen uygulamanin ilerleyen siireclerde yeni modiillerle genisletilmesi
planlanmaktadir. Ogrencilerin etkinlik performanslarinin élgiilebilecegi bir degerlendirme sistemi ve
etkinlik sonrasi geribildirim mekanizmalarinin entegre edilmesi hedeflenmektedir. Bu sayede hem
ogrenci gelisimi desteklenecek hem de organizasyon kalitesi artirilacaktir. Uygulamanin uzun vadede
farkh fakulteler ve topluluklar igin de uyarlanabilir olmasi amaglanmaktadir. Bu mobil ¢6ziim, Atihm
Universitesi'nin kurumsal kimligini giiclendirmis, tanitim siireclerini modernize etmis ve &grenci
deneyimini iyilestirerek Universitenin disa donlk iletisim kapasitesine 6nemli katki saglamistir.

Anahtar Kelimeler: Mobil uygulama, Kurumsal iletisim ve Tanitim
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ABSTRACT

Torsion testing machines play a critical role in the detailed analysis of the plastic behavior of materials,
especially during metal forming processes that occur at high strain rates. These types of testing devices
provide important insights into the torsional behavior of metals, alloys, or composites used in
engineering applications. They enable the precise measurement of mechanical properties for different
material types with high accuracy. Many mechanical components—such as crankshafts, transmission
systems, main shafts, flywheels, welded, aircraft wings, etc.—are constantly subjected to torque under
real-world operating conditions. Knowing the torsional strength of such components is crucial for their
safe design. In this context, torsion testing machines are actively used both during the design process
and in quality control stages. Within the scope of this project, a special test device named the Thermal
Torsion Testing (TTT) machine has been designed. The main purpose of this device is to measure the
torsional behaviors of materials under high temperature conditions. The TTT machine overcomes the
limitations of traditional torsion testing devices by offering flexibility to test samples of different sizes
and various temperature conditions. This enables a detailed analysis of how different material types
behave mechanically across a wide range of temperatures. The most important innovation introduced
by the TTT machine is the integration of thermal and mechanical testing within a single system. This
integration allows for both time and cost efficiency. The simultaneous acquisition of temperature and
torque data within the same testing system enables the collection of more realistic and reliable results.
In this regard, the device provides a valuable testing infrastructure for high-precision sectors such as
defense, automotive, and aerospace. The machine has been designed using Siemens NX CAD/CAM
software, and the system features an electric motor, an induction heater, a torque meter, and angular
measurement sensors. Thanks to these components, temperature, twist angle, and torque data can be
obtained in real time. This allows for detailed observation of how samples exhibit torsional behavior
under different temperature conditions. In terms of performance, the system is designed to operate
under high temperatures and can apply torque in the range of 3 Nm to 60 Nm. Another aim of this
machine is to offer a cost-effective and sustainable solution that minimizes long-term dependency on
foreign-made test equipment. Moreover, the TTT machine is not limited to industrial applications—it
also has high potential for use in R&D and academic research. It will provide an experimental platform
for students and researchers in multiple disciplines, including materials science, mechanical design,
and manufacturing technologies.

Keywords: Torsion, thermo-mechanic, material strength, high temperature
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ABSTRACT

The scope of this study involves improving the efficiency of the picking process at a third-party logistics
company warehouse by seeking to keep distances traveled and time spent picking minimal. In this
context, the picking process refers to the action of adequately collecting customer-ordered items from
the corresponding shelves within the warehouse. Moreover, it is to be noted that the warehouse’s
chaotic product assessment resulted in increased picking times and distances traveled, leading to
extended order processing times. Meaning that, products are placed based on available space rather
than a systematic order, making it more challenging to locate the correct items promptly. Furthermore,
the order assignment system does not consider the proximity of products to the picker. In essence, the
primary solution method identified within the scope of this study is based on Unsupervised Machine
Learning (UML) clustering algorithms. This solution will function as a backbone to the improvement of
the picking process, in the goal of shortening the distances between each product pick. In short, by
forming clusters in regard to product proximity the UML clustering algorithms primarily seek to group
similarities and separate differences. Thus, the basis of this study focuses on the problem solution and
implementation of these algorithms into the warehouse’s systems in order to improve the picking
process. Nonetheless, sufficient collection data was extracted from the data sheet provided by the
company to be used in the distance formula to calculate the distance traveled by the pickers. In
essence, the picking data was divided into segments according to the scheduled break periods during
each workday. Subsequently, the same dataset was processed and recalculated by the defined distance
formula, using UML clustering algorithms. Yet, in efforts to shorten picking times several different
clustering algorithms were tested by the distance formula, seeking to pinpoint the most favorable
solution. Ultimately, comparing the company’s assigned routes with those generated by UML clustering
algorithms shows that the latter may yield shorter distances and reduced picking times.

Keywords: Picking Process, Clustering Algorithms, Chaotic Storage System
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OZET

Klasik krank- biyel mekanizmasinin yapisi itibari ile ¢alisma sirasinda o6zellikle ylksek
basinglarda silindir ylizeylerinde bilylk yaslanma kuvvetleri meydana getirmektedir. Bu
kuvvetler silindir ylizeylerinde slrtiinmelere, piston-silindir arasinda asinmalara ve cikis
gliciinde de azalmalara neden olmaktadir. Bu calismada traktorlerde kullanilan 110 cc
siplrme hacmine sahip tek silindirli pistonlu bir kompresoér igin silindir strtinmesiz 6zel bir
sistem tasarlanmistir. Geleneksel krank-biyel mekanizmasinda yaslanma kuvvetlerini en aza
indirmek amaciyla yeni bir tasarima ve bu tasarimin geleneksel mekanizma ile karsilagtirmali
analizlerine yer verilmistir. Yeni tasarimda piston pimi ile bitlinlesik bir rod ve yanal
sirtlinmeleri azaltan bloga sabitlenmis lineer bir yatak tasarimi yapilmistir. Gergeklestirilen
hesaplamalar ve mekanizmanin piston konumu ve piston yanal kuvvetleri bakimindan
karsilastirilmis ayni zamanda da FEA modelleri ile dogrulanmistir. Yeni mekanizmada yaslanma
kuvvetleri piston cidarinda azalmistir ve deformasyonlarinda %32 oraninda bir iyilesme
gozlenmistir. Bu analizlere ek olarak farkli krank-biyel oranlarinda meydana gelen kuvvetler ve
deformasyonlar incelenmistir. Bu incelemeler sonucunda krank-biyel oranlarinin azalmasi ile

lineer yataktaki gerilemeler artmis ve silindirdeki gerilmeler ise azalmistir.
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OZET

Giiniimiizde insansiz hava araglarinin (IHA) sivil ve askeri kullanimi hizla artmakta, bu da daha giivenilir,
dayanikli ve kullanici odakl alt sistemlerin gelistirilmesini gerekli kilmaktadir. IHA’larin gérev basaris,
ozellikle inis ve kalkis aninda olusan kuvvetleri glivenli bicimde séniimleyebilen inis takimi sistemlerine
baglidir. Gévde ile yer arasindaki tek temas noktasi olan inis takimlari, yapisal biitlinlik ve ugus giivenligi
acisindan kritik rol oynamaktadir. Bu galisma kapsaminda, Class 1 sinifinda yer alan (4-25 kg) IHA lar
icin 6zglin bir 6n inis takimi tasarlanmis ve sistemin yonetimini saglayan entegre bir kontrol paneli
gelistirilmistir. Oleo-pndmatik sistemler incelenmis, ancak yapinin sadelestirilmesi amaciyla yalnizca yay
komponenti entegre edilmistir. 50 N darbe kuvveti ve 5 kg kitle temel alinarak yapilan hesaplamalar
sonucunda 3301.67 N/m yay sertligi belirlenmistir. ANSYS yazilimiyla yapilan modal, burkulma, yapisal
ve yorulma analizleri sonucu sistemin mekanik yeterliligi dogrulanmistir. Burkulma dayanimi yeterli
bulunmus, yorulma analizleri ise uzun ¢evrim émri gostermistir. Malzeme olarak yliksek mukavemetli
7075-T6 aliminyum kullanilmistir. Kontrol paneli, Raspberry Pi 5 ve Pixhawk ile entegre calismakta;
ugcus Oncesi/sirasi/sonrasi izleme islevlerini yerine getirmektedir. LED gOstergeler ve manuel
anahtarlarla kullanici, inis takiminin konumunu gergek zamanl izleyebilmekte ve miidahalede
bulunabilmektedir. Calismanin amaci, hafif, saglam ve kullanici dostu bir 6n inis takimi sistemi
gelistirerek iHA’larin darbe anindaki yapisal biitiinliigiini korumaktir. Ayrica ¢ikis takimi bilesenleri de
analiz edilmis, burkulma ve deformasyon sinirlarinin glivenlik katsayisi icinde kaldigi tespit edilmistir.
Boylece hem 6n hem c¢ikis inis takimlari igin yapisal glivenilirlik saglanmis ve sistemin genel dayanimi
dogrulanmustir.

Anahtar Kelimeler: iHA inis takimi, kontrol paneli, testler
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ABSTRACT

Microstrip patch antennas have become rapidly popular in wireless communication and
especially radar systems due to their low profile, lightweight structure, easy integration into
printed circuit boards and low-cost fabrication. However, it is difficult to obtain high gain and
efficient radiation performance especially at high frequency ranges. The dielectric substrate
material used in the design directly affects antenna’s operating performance. X band
frequencies ranging from 8-12 GHz offer a balanced structure with high resolution, enough
range and great atmospheric permeability. So, they are used in many applications such as air
traffic control, meteorological monitoring, military surveillance and automotive radars. In this
study, the design of a high gain patch array antenna operating in X band (10 GHz) for Radar
applications is proposed. Four different substrates RO3035, RT6035, RT6006 and RO3003 with
relative permittivities of 3.6, 3.6, 6.45 and 3.0, respectively and a uniform thickness of 1.524
mm are used for antenna fabrication at 10 GHz. Relative permittivity of each substrate directly
affects the dimensions of the strip, the bandwidth, gain of the antenna and general
performance of antenna. For each substrate, the patch antenna dimensions are determined
by traditional analytical methods. And the antennas are designed using both CST Studio and
Ansys HFSS to ensure accuracy. To obtain high gain and low reflection coefficient S11 values,
the dimensions of each antenna are optimized using these programs. Each designed patch
antenna is implemented as a four-element array antenna to achieve high gain with suitable
element spacing and a specially designed feed line. Prototypes of each microstrip array
antenna are being manufactured and experimentally tested in the university laboratory. The
aim of the study is to compare the performance of different substrate materials in terms of
reflection coefficient, gain, and VSWR, and to identify the most suitable design for radar
applications. Experimental results will be presented and discussed in the final version of the
study.

Keywords: Patch array antenna, X-band, Radar applications
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ABSTRACT

The rapid proliferation of wireless communication technologies has significantly increased the density
and complexity of the radio frequency (RF) spectrum environment. Effective RF signal classification has
become critical for various applications, including spectrum management, cognitive radio systems,
electronic warfare, and device identification. Deep learning models, particularly convolutional neural
networks (CNNs), have emerged as a promising solution due to their capability to extract complex
patterns directly from raw RF data, outperforming traditional signal processing techniques. However,
implementing these sophisticated deep learning models on resource-constrained devices, such as loT
nodes, microcontrollers, and embedded systems, poses considerable challenges due to limited
computational power, memory constraints, and strict real-time processing requirements. The primary
objective of this research is to investigate strategies to optimize deep learning models for real-time RF
signal classification specifically tailored to resource-constrained environments. This study will examine
and address three fundamental challenges: computational efficiency, memory optimization, and low
latency. The research will systematically evaluate various optimization techniques, including model
pruning, quantization, knowledge distillation, and the adoption of lightweight neural network
architectures such as MobileNet and SqueezeNet. The effectiveness of these methods will be
quantified through rigorous experimentation using publicly available RF datasets, providing clear
benchmarks in terms of accuracy, inference time, and model size. Additionally, this research aims to
analyze the practical considerations and trade-offs involved in deploying optimized deep learning
models on real-world hardware platforms such as microcontrollers (ESP32, STM32) and edge
accelerators (NVIDIA Jetson Nano, Google Coral TPU). The exploration will encompass power efficiency
strategies to ensure prolonged operation in battery-powered devices, making real-time RF signal
classification feasible in remote and mobile scenarios. Ultimately, the research seeks not only to
advance theoretical knowledge regarding optimization strategies in deep learning but also to
contribute practically by offering guidelines for deploying high-performance, low-latency RF classifiers
and other mechanisms suitable for emerging loT and edge computing applications. By addressing the
existing gaps between computational constraints and classification accuracy, this study will pave the
way for broader and more effective integration of advanced artificial intelligence into resource-
constrained RF communication systems.

Keywords: Radio Frequency, Machine Learning, Artificial Intelligence
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OzET

Sanayilesme ve kentlesmenin hizla artmasi, atik sularin aritiilmadan su kaynaklarina desarj edilmesini
beraberinde getirmis ve bu durum cevresel su kalitesinde ciddi bozulmalara yol agmistir. Ozellikle agir
metaller, ylksek toksisiteleri, biyobirikim 6zellikleri ve dogada kolayca par¢alanmamalari nedeniyle en
tehlikeli kirleticiler arasinda yer almaktadir. Bu nedenle, endustriyel atik sularin etkin bir sekilde
aritilarak cevreye zarar vermeyecek bicimde bertaraf edilmesi ¢cevre koruma acisindan zorunlu hale
gelmistir. Bu calismada, llkemizde yaygin olarak bulunan ve 6nemli bir biyokitle atigi olan findik
kabuklari kullanilarak sulu ¢ozeltilerden Cu(ll) iyonlarinin giderimi arastirilmistir. Adsorpsiyon siireci;
¢Ozelti pH'l, baslangic agir metal konsantrasyonu, adsorban miktari, temas siiresi ve sicaklik degiskenleri
dikkate alinarak incelenmistir. Deneyler, pH (2—-8), adsorban miktari (1-10 g/L), baslangi¢ metal iyonu
konsantrasyonu (50-200 mg/L), temas suresi (30—-240 dakika) ve sicaklik (20-40 °C) araliklarinda kesikli
sistemde gerceklestirilmistir. Adsorpsiyon izotermlerini modellemek amaciyla Langmuir, Freundlich,
Temkin ve Dubinin—Radushkevich (D—R) izoterm modelleri kullaniimistir. Elde edilen sonuglar, Cu(ll)
iyonlarinin adsorpsiyon davranisini en iyi aciklayan modelin Langmuir izotermi oldugunu (R? = 0.999)
goOstermistir. Ayrica, adsorpsiyon sirecinin termodinamik parametreleri hesaplanarak sistemin

endotermik oldugu belirlenmistir.
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ABSTRACT

Synthetic dyes are widely utilized in industries such as textiles, cosmetics, and pharmaceuticals. Once
discharged into wastewater, these dyes pose significant threats to aquatic ecosystems and human
health due to their toxicity and resistance to biodegradation. The development of efficient techniques
for eliminating dyes from contaminated water sources is essential for environmental protection and
water sustainability. Among various wastewater treatment technologies, adsorption has received
growing attention due to its operational simplicity, low cost, and high efficiency in removing a wide
variety of pollutants. This study investigates the potential use of boron phosphate (BPQ,) as an effective
adsorbent for the removal of synthetic dyes from aqueous solutions. BPO, was synthesized using a
microwave-assisted method, which offers advantages such as reduced reaction time and energy
efficiency. Two widely used dyes were selected to represent different ionic properties: methylene blue
(MB), a cationic dye, and methyl orange (MO), an anionic dye. Batch adsorption experiments were
conducted to examine the effect of key parameters such as dye concentration on removal efficiency.
Fifty-milliliter solutions were prepared with varying dye concentrations (0.01-0.20 g/L) at a fixed BPO,4
dosage (0.2 g). These mixtures were stirred for 2 hours and then allowed to settle for 4 hours before
residual dye concentrations were measured using UV-Vis spectrophotometry. Adsorption equilibrium
is commonly described using isotherm models such as Langmuir, Freundlich, and Temkin. Applying
these models can help to interpret the interaction mechanisms between dye molecules and the
adsorbent surface and estimate adsorption behavior under various conditions. This study aims to
explore the applicability of boron phosphate as a versatile and efficient adsorbent for dye removal in
water treatment processes by providing insight into its surface characteristics and interaction behavior.

Keywords: Wastewater Treatment, Boron Phosphate, Isotherm Modelling
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ABSTRACT

The main purpose of the study is to find solutions to the problems that are frequently encountered in
warehouse management and arise from irregular warehouse usage. Failure to optimize the warehouse
layout, especially when storing different products, causes various work accidents, incorrect shipments
to customers and inefficient use of warehouse space. These factors, which greatly affect the warehouse
layout, are the starting point of the study and solutions have been sought to eliminate these problems.
Various alternatives have been determined for the problems in the warehouse area with the data
obtained from the research carried out within the scope of the study and literature review. Risk and
change management have been analyzed in detail for each alternative. In addition, the advantages and
disadvantages of the alternatives were discussed in detail and the most suitable alternative that can be
applied to the warehouse area, the Analytic Hierarchy Process (AHP), which is one of the Multi-Criteria
Decision Making methods, was applied. In line with the measurements made in the examined
warehouse area and necessary data collected regarding the selected alternative, constraints have been
determined and a mathematical model has been created for the maximum efficient use of the storage
area. This mixed integer programming model was coded appropriately with GAMS, an optimization
software, and a solution was obtained for the warehouse area to operate at maximum capacity and
efficiency. With the optimization solution developed after the modeling process, products that were
shipped more frequently were placed at the warehouse entrance, while products with less frequent
shipments were stored in the back of the warehouse. In this way, incorrect shipments, work accidents
and unnecessary use of labor caused by irregular storage of products have been reduced. By
eliminating these problems in the warehouse area, it is expected that customer satisfaction will
increase by ensuring that the correct and timely product is sent to the customer. The studies conducted
emphasize the necessity of ensuring order in the warehouse area by making correct placements in the
storage area for products with different shipment frequencies and developing operational processes
by carrying out detailed studies. According to the results obtained when the mathematical model was
run on the GAMS software, it was observed that the new storage area provided more efficient space
usage compared to the old storage area. As a result of this study, which aimed to maximize warehouse
efficiency, problems such as possible work accidents, wrong product being shipped to the customer
and confusion in the warehouse area have been minimized.

Keywords: Warehouse Layout, Warehouse Space Utilization, Mixed Integer Programming
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ABSTRACT

With the rapid depletion of fossil energy resources and the increasing impacts of global warming, the
use of environmentally friendly and sustainable energy sources has gained great importance. Hydrogen
is considered a promising energy source owing to its high energy density and zero emission. Hydrogen
can be produced renewably using various methods. Among these methods, water electrolysis has
attracted much attention. Hydrogen production via electrolysis with different systems such as alkaline
water electrolysis (AWE), proton exchange membrane water electrolysis (PEMWE), solid oxide water
electrolysis (SOWE) and anion exchange membrane water electrolysis (AEMWE) are the most preferred
methods in the hydrogen industry due to their advantages of high efficiency, zero emissions and high
purity production. Among these methods, AEMWE is considered a promising method for sustainable
and large-scale green hydrogen production. AEMWEs are performed in alkaline media using non-noble
metal catalysts such as Ni-Co- and Cu-based materials, leading to low cost. Furthermore, AEMWEs
generate high-purity hydrogen due to the presence of a solid membrane. However, water electrolysis
via anion exchange membrane in alkaline media has some limitations, such as low ionic conductivity
and membrane stability. In this study, polybenzimidazole (PBI)/Modified Zeolitic Imidazolate
Framework (ZIF-8) composite anion exchange membranes with high ionic conductivity and stability for
AEMWE application were synthesized and experimentally investigated. The structural and
electrochemical properties of PBI, Modified ZIF-8 and hybrid membranes were investigated by FTIR,
XRD, mechanical tests and electrochemical impedance spectroscopy (EIS). The results suggest that the
synergistic effects between PBI polymer and modified ZIF-8 structures lead to the development of high-
performance anion-exchange composite membranes for AEMWE applications.

Keywords: Hydrogen production, anion exchange membrane water electrolysis, anion exchange
membrane, composite membrane, metal-organic frameworks.
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ABSTRACT

The climate crisis and its impacts around the world are increasing with the rapid consumption of energy
resources. Adopting hydrogen technology and zero-carbon emission strategies are the one methods
for a sustainable future. Among these methods, water electrolysis has gained importance in recent
years because hydrogen production via water splitting using an electrolyzer stands out as one of the
most environmentally friendly approaches. Water electrolysis systems such as alkaline water
electrolysis (AWE), proton exchange membrane water electrolysis (PEMWE), solid oxide water
electrolysis (SOWE) and anion exchange membrane water electrolysis (AEMWE) are the mostly used
methods in hydrogen production with different scales due to their major advantages of high efficiency,
zero emissions and high purity production. Among these methods, AEMWEs stand out as an efficient
method for hydrogen production. AEMWESs use PGM-free metal catalysts and the presence of a solid
membrane leads to high purity in products. The development of anion exchange membranes with high
conductivity and stability is crucial for AEMWE technology. The present study focuses on developing
Fumion/GO-ZIF-8 composite anion exchange membranes for green hydrogen production. GO
contributes high mechanical strength and enhanced ionic transport pathways, while ZIF-8 offers a large
surface area and robust chemical stability under alkaline conditions for composite membranes. The
structural and electrochemical properties of Fumion/GO/ZIF-8 composite membranes were
investigated by FTIR, XRD, KOH uptake, water uptake and electrochemical impedance spectroscopy
(EIS). The results suggest that GO/ZIF-8 structures improve the ionic physical and electrochemical
properties of Fumion membranes for AEMWE applications.

Keywords: Hydrogen production anion exchange membrane water electrolysis, anion exchange
membrane, composite membrane, graphene oxide, metal-organic frameworks,
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ABSTRACT

Correct execution of rehabilitation exercises is essential for achieving effective physiotherapy
outcomes. However, exercises performed at home without supervision often present challenges in
maintaining proper movement patterns due to the absence of expert guidance. To address this issue,
the present study focuses on developing a smartwatch-based system that enables data collection and
analysis by integrating wearable technology and artificial intelligence (Al), thereby enhancing
physiotherapy support. Within the proposed system, physiotherapists record accurate movement
patterns using the motion sensors embedded in smartwatches. These recordings are subsequently
utilized as reference data for Al-based analysis. As an initial data source, an open-source dataset of
shoulder physiotherapy movements—collected using Apple Watch Series 2 and 3—is employed. This
dataset includes measurements of joint angles, acceleration, and position. Complementing this, real-
time data is also collected using both Android and Apple smartwatches to expand the dataset and
improve model robustness. To analyze the collected data, various machine learning algorithms,
including Random Forest, k-Nearest Neighbors (kNN), and XGBoost, are implemented. The dataset is
divided into 80% training and 20% testing subsets, and the performance of each model is evaluated
using metrics such as Mean Absolute Error (MAE), Mean Squared Error (MSE), and R%. Among the
tested models, XGBoost demonstrates the highest predictive accuracy, achieving an R? score of 0.9989.
Moreover, a graphical user interface (GUI) is developed to facilitate user interaction with the system,
enabling the uploading of movement data, execution of machine learning models, and detailed
visualization of the results. The anticipated outcomes of this study include improved movement
accuracy, enhanced treatment efficiency, reduced dependence on continuous clinical supervision, and
the ability to objectively monitor rehabilitation progress. Additionally, early detection and correction
of movement deviations are expected to accelerate recovery times. In conclusion, this study
contributes to the advancement of digital health technologies by providing a scalable and user-friendly
solution for remote physiotherapy. The integration of wearable devices with Al not only addresses
current limitations in unsupervised rehabilitation but also holds significant promise for transforming
physiotherapy practices in the future.

Keywords: Physiotherapy, Smartwatch, Digital Health Technologies
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OzZET

GUnumuzde kentlesme dinamiklerinin hizla degismesi, nifus artisiyla birlikte bireysel arag kullaniminin
yayginlasmasi ve fosil yakit tiketimindeki ciddi artis, trafik kaynakh ¢evresel kirliligi kritik bir noktaya
tasimisti. Bu durum, ozellikle buylksehirlerde surdirilebilirlik ilkeleri dogrultusunda yeniden
yapilandirilmis toplu tasima sistemlerine duyulan gereksinimi daha da goriintr kilmaktadir. Bu
dogrultuda, s6z konusu calisma; kiresel 6lcekte artan cevre sorunlari ile kentlesme kaynakh ulasim
zorluklarini géz 6niinde bulundurarak, Tirkiye'nin tclincii biiyiik kenti olan izmir'de sirdiiriilebilir
kentsel ulasimin 6nemini incelemeyi amaglamaktadir. Calisma, izmir ili 6zelinde, cevresel etkileri asgari
diizeye indirilmis, ekonomik olarak uygulanabilirligi ylksek ve toplumsal sorumlulugu onceleyen
bitlncul bir ulasim cercevesi gelistirmeyi hedeflemektedir. Bu hedef dogrultusunda, toplu tasima
hizmetlerinin kalitesini degerlendirmek ve iyilestirmeye yonelik stratejik yol haritalari olusturmak
amaciyla Cok Kriterli Karar Modeli onerilmistir. Modelde, ekonomik katkilar, sosyal etkiler, cevresel
faydalar, uygulanabilirlik ve risk yonetimi kriterleri kapsaml bir bicimde ele alinmaktadir. Calismada,
Vise Kriterijumska Optimizacija | Kompromisno Resenje (VIKOR) ¢ok kriterli karar verme (CKKV) modeli
benimsenmis ve farkli ulagim stratejilerinin hizmet kalitesi bakimindan goreceli 6nem derecesi
belirlenip, siralanmistir. Ayrica, 6nerilen modelin farkl senaryolar altindaki davranisini test etmek Gizere
farkl CKKV metotlari kullanilarak duyarlilik analizleri gergeklestirilmis ve modelin karar verme stirecinde
ortaya ¢ikan degisimleri incelenmistir. Sonugta, basta izmir’de ESHOT Genel Miidiirligi, yerel ve ulusal
paydaslar gibi yonetim birimlerine, ulasim politikalarinin siirdirtlebilirlik hedefleriyle uyumlu sekilde
sekillendirilmesi konusunda somut katkilar saglamasi amacglanmistir. Gelistirilen model ile
surdirdlebilir ulasim stratejilerinin etkinligi bilimsel ydntemlerle &lgllebilir ve sehir planlama
sureclerine entegre edilebilir hale getirilerek karar vericilere stratejik bir yol haritasi sunacaktir. Bu
calisma, yalnizca izmir’e yonelik ¢6ziim 6nerileri sunmamaktadir. Ayni zamanda, benzer ulasim
sorunlari yasayan diger buylksehirlerde de uygulanabilecek sirdrulebilir ulasim politikalarinin
gelistirilmesine katki saglamayi hedeflemektedir.
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ABSTRACT

The final report presents detailed information regarding the design of green hydrogen plants that utilize
seawater electrolysis. In light of the global trend toward carbon emission reduction, this study is aligned
with MUBAK initiatives and aims to leverage the knowledge from the Energy Systems Engineering
department in developing a pilot plant. The focus on hydrogen highlights the advantages of this
renewable energy source, particularly its compatibility with solar energy and the abundant supply of
seawater necessary for the electrolyzer. Green hydrogen is emerging as a versatile product with
potential applications in various sectors, including heavy transportation, electricity generation, and
industrial uses. The research identifies several challenges, including the scarcity of operational green
hydrogen plants, limited options for high-irradiation coastal regions with low populations, and the
difficulties arising from the diverse brands of products when it comes to design integration. To ensure
reliable design principles, the report is based on comprehensive literature reviews, utilizing data
sourced from official websites and scientific databases. Design processes are focused on achieving a
production capacity of 500 kg of hydrogen per day. The foundational design includes the installation of
a solar power plant in the megawatt range, which distributes energy to an inverter, subsequently
supplying electricity to Three essential units, mentioning to a sea water desalination unit, an
electrolyzer for hydrogen production, and to a Compressor that will transfer the produced hydrogen to
the high-pressured storage tank. To mitigate energy shortages, a connection to the grid will also
support the electrolyzer. The selected site for this project is Gazipasa in Antalya, Turkey. The report will
analyze the energy requirements for each unit to ensure the daily production target is met. The design
is grounded in up-to-date, certified engineering standards, ensuring the feasibility and sustainability of
the project. Ultimately, clear interconnections and specifications will be laid out in the findings,
alongside flow diagrams illustrating the design process.

Keywords: Keywords: Green hydrogen, Seawater desalination, and Electrolyzer
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OZET

Bu proje, bireylerin tiroit kanseri riskine dair bir 6n degerlendirme sunmayi amaglamaktadir.
Bu degerlendirme, kullanicilarin kan testi sonuglari ve tibbi gorintileme verilerinin analizi
yoluyla gergeklestirilir. Kullanicilar, her biri 0 ile 100 arasinda bir puanla sonuglanan ti¢ asamali
bir degerlendirme siirecinden gecerler. Birinci asama, tibbi goriintiileme verilerinin analizine
odaklanir. Kullanicilar, ultrason gorintlsini sisteme ylklerler. Bu gorintl, oncelikle
segmentasyon islemine tabi tutulur. Segmentasyon igin iki farkl model gelistirilmistir: biri Unet
mimarisi ve ResNet34 omurgasini (backbone) kullanirken, digeri yine Unet mimarisi ile
EfficientNetBO omurgasini temel alir. Bu modeller, tiroit bezindeki yapisal anormallikleri ve
stipheli nodiilleri tespit etmeyi hedefler. iki modelin segmentasyon ciktilari, Dice Katsayisi
kullanilarak karsilastirilir ve belirlenen bir benzerlik oraninin Gizerinde olmasi durumunda sonug
gecerli kabul edilir. Ardindan, YoloV8 algoritmasi kullanilarak bir siniflandirma islemi
gerceklestirilir. Bu islemle, tespit edilen nodilin iyi huylu mu yoksa kotl huylu mu oldugu
belirlenmeye c¢alsilir. Bu asamanin sonunda, elde edilen bulgulara dayanarak bir puan
olusturulur. ikinci asamada, kullanicilarin kan tahlili verileri degerlendirilir. Kullanicinin
gonderdigi tahlillerde, tiroit kanserinin erken asamada tespitinde belirleyici rol oynayan
Kalsitonin (40), TSH (30), Anti-Tg Antikorlari (15), CEA (5), Tiroglobulin (5), Serbest T4 (5) gibi
degerler incelenir. Bu degerlerden, ideal araligin disinda olanlar tespit edildiginde, her bir
deger icin belirtilen agirlik katsayisi kadar puan eklenir. Bu puanlar, kullanicinin toplam puanini
olusturur. Uglincii ve son asamada ise kullanicilara tiroit sagligiyla ilgili sorulardan olusan bir
anket sunulur. Bu anket, aile oykisu, yasam tarzi faktorleri ve semptomlar gibi gesitli konular
kapsar. Her soruya verilen cevabin dnceden belirlenmis bir puan degeri bulunur ve anketin
tamamlanmasinin ardindan genel bir puan hesaplanir. Nihayetinde, bu l¢ asamadan elde
edilen puanlar, belirli katsayilarla formile edilerek birlesik bir risk skoru olusturulur.
Kullanicinin hangi asamalara katilim gosterdigine bagli olarak risk degerlendirmesi sekillenir.
Bu skor, bireyin tiroit kanseri riskine dair bir on fikir sunar. Ancak, bu sistemin sundugu
degerlendirmenin bir 6n tarama niteliginde oldugu ve kesin bir tibbi tani yerine gecmedigi
unutulmamalidir. Nihai karar ve tedavi slreci icin mutlaka bir saglik profesyoneline
danisiimalidir. Tim bu asamalar icin gerekli veriler, internetten temin edilen ve egitim amach
kullanimina izin verilen veri setleri kullanilarak elde edilmistir. Gelistirilen modellerin dncelikle
yerel bilgisayarda calismasi hedeflenmektedir. Projenin, ikinci asama (Random Forest
algoritmasi) disindaki tim kisimlari tamamlanmistir. Su anda hem modeller arasi entegrasyon
saglanmakta hem de Random Forest algoritmasinin gelistirilmesi Gizerinde ¢alisiimaktadir. Tim
calismalarin sunum giiniine kadar tamamlanmasi planlanmaktadir.

Anahtar Kelimeler: Tiroit Kanseri, Saglik Teknolojisi, Yapay zeka
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ABSTRACT

Mobile applications now mediate a growing share of people’s financial, medical, and personal
exchanges, yet most security research still concentrates on code-level flaws and overlooks how
ordinary users interact with those protections. To close this gap, we designed a plain-language
checklist that translates recognized technical threats—synthesized from OWASP Mobile Top
10, MITRE ATT&CK, and recent peer-reviewed literature—into eight actionable steps covering
both device settings and everyday behaviors. These steps address core vulnerability areas such
as over-permissioning, insecure network use, and weak authentication, and are framed in non-
technical terms to ensure accessibility across a wide user base. We evaluated the checklist
with 41 Android and iOS users representing a range of ages, platforms, and cybersecurity
experience levels. Over a one-week trial period, participants applied the checklist to their own
devices and then reflected on its clarity, practicality, and perceived impact via structured
surveys. The results show that 83 percent of participants completed most of the checklist
items, while over 70 percent reported improved awareness of mobile risks, suggesting that
even simplified security advice—when grounded in validated frameworks—can meaningfully
strengthen user behavior. However, participants reported difficulty with tasks requiring access
to hidden settings or interpretation of app background activity, revealing persistent usability
barriers even when intentions are high. These challenges were echoed in a complementary
survey of broader mobile security habits, which confirmed additional blind spots—most
notably, low rates of VPN and antivirus usage, even among users who actively secure their
desktop devices. Building on these insights, we formulated a set of ten scientific guidelines
designed to bridge technical standards and user practice. Each guideline maps specific user
actions to known vulnerabilities and aligns with cybersecurity frameworks such as OWASP and
MITRE, offering both technical justification and practical relevance. Together, the checklist and
guideline model present a replicable approach for integrating user behavior into mobile
security design. Our findings underscore the importance of combining behavioral insight with
technical frameworks: user-centered tools can improve awareness and promote safer habits,
but real impact requires system-level changes in design and ongoing public education to bridge
the gap between intention and daily practice.

Keywords: Mobile Security, Guideline Formulation, User Behavior
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LITYUM KARBONAT KRiSTALiZASYONUNUN KOBALT iYONU VARLIGINDA iNCELENMESi
*Hiimeysa Sahin, Asu Deniz Kasap, Aleyna Kandil, Sevgi Polat

Marmara Universitesi, Kimya Mithendisligi Bélimii, Maltepe, istanbul

*e-posta: humeysasahin@marun.edu.tr

OZET

En 6nemli lityum bilesiklerinden biri olan lityum karbonat; ilag, optik cam, seramik, alasim ve
lityum iyon pilleri dahil olmak tzere pek ¢ok endiistriyel alanda yaygin olarak kullanilmaktadir.
Bu endustriyel uygulamalardan ozellikle lityum iyon piller, son yillarda elektrikli araglarin
kullaniminin tesvik edilmesiyle 6n plana ¢ikmis ve buna bagl olarak lityuma olan talebin 2025
yilina kadar iki katina gikacagl 6ngorilmektedir. Endustriyel pil bilesiminde lityum karbonat,
yaklasik %60'lik bir paya sahiptir. Lityum kaynaklarinin sinirli olmasi ve gelecekte tilkenme
olasiligi gz oOninde bulunduruldugunda, geri kazanimi olduk¢ca 6nemlidir. Bu ¢alisma
kapsaminda, reaktif kristalizasyon yéntemi kullanilarak lityum karbonat kristalizasyonu saf
ortamda ve Co?* iyonlarinin varliginda incelenmistir. Deneyler siiresince kristalizor icindeki
¢Ozeltinin iletkenligi stirekli olarak élgtlmustir. Elde edilen kristal Girtinlerin yapisal analizi XRD
ve FTIR analiz yontemleriyle gerceklestirilmistir. Ayrica, kristallerin tane boyutu ve filtrasyon
hizlar 6lgtilmus; Co?* iyonlarinin varliginda elde edilen lityum karbonat kristallerinin tane
boyutlarinda degisim oldugu ve filtrasyon hizinin arttigi belirlenmistir. SEM analiz sonuglari,
Co?* iyonlarinin kristal morfolojisi lizerinde 6nemli etkileri oldugunu ortaya koymustur.
Kristallerin ylizey yukleri zeta potansiyeli yontemiyle belirlenmis ve kristalizasyon ortaminda
Co?* iyonlarinin bulunmasinin, lityum karbonatin yuzey yikinu degistirdigi tespit edilmistir.

Anahtar Kelimeler: Kristalizasyon, Lityum Karbonat, Morfoloji
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ABSTRACT

The emerging field of 4D printing has introduced smart materials capable of responding to
external stimuli, enabling the design of adaptive and functional structures. Among these
materials, polylactic acid (PLA) has gained significant attention due to its biocompatibility,
ease of processing, and shape memory behavior. In this study, we systematically investigate
the influence of key 3D printing parameters on the shape memory performance of PLA-based
4D printed samples. Specifically, we explore the effects of printing temperature, printing
speed, and infill density on two critical shape memory metrics: shape recovery ratio and shape
fixity ratio. To efficiently study parameter space, we adopt the Taguchi Design of Experiments
(DOE) methodology, employing an L9 orthogonal array that allows for the evaluation of three
parameters at three levels with a minimal number of experimental runs. This approach not
only reduces the time and resources required for testing but also enables statistical
assessment of the relative influence of each parameter. A set of PLA samples is fabricated
according to the L9 array using fused deposition modeling (FDM). The samples then undergo
thermal programming and recovery cycles to evaluate their shape memory behavior. Shape
recovery and fixity ratios are quantified using standard image-based methods. Following
experimental testing, mean effect analysis is performed to evaluate the influence of each
parameter on the shape memory properties. This analysis provides a systematic framework
to identify the relative importance of printing parameters and assess their statistical
significance. The results of this analysis will support future efforts to optimize printing
conditions for enhanced performance of 4D printed PLA structures. This study provides an
understanding of how printing settings impact the functional behavior of 4D printed PLA
structures. The results offer valuable insights for optimizing print parameters to enhance
shape memory performance in applications such as biomedical devices, soft robotics, and
deployable systems.

Keywords: 4D printing, Smart Material, Shape memory polymers

57



DETERMINATION OF THE ADSORPTION CAPACITY AND KINETICS FOR BORON PHOSPHATE
UTILIZED IN DYE REMOVAL FROM WATER

*Isil Maytalman, Sertan Yesil

Atihm University, Department of Chemical Engineering, Golbasi, Ankara

*e-mail: maytalman.isil@student.atilim.edu.tr

ABSTRACT

The progression and synthesis of effective adsorbents for dye removal is necessary, due to the
growing risks that synthetic dyes provide to aquatic ecosystems and public health with their
presence in industrial effluents. Boron phosphate (BPO,) has become recognized as an
important substance due to its chemical stability and surface activity, as well as its potential
applications in water purification. The current research examines the adsorption capacity and
kinetics of BPO, which was synthesized by microwave heating method from boric acid,
diammonium hydrogen phosphate and urea. The synthesized material acts as an adsorbent in
the removal of two frequently used dyes: methylene blue (MB) and methyl orange (MO).
Batch adsorption experiments were carried out under different conditions to examine the
effect of operating parameters, including dye concentration, adsorbent dosage and contact
time. Experiments for the adsorption capacity were tested different dye concentrations (0.01,
0.02, 0.1, 0.15, 0.20 g/L) and adsorbent dosages (0.2, 0.3 g) in 50 mL solutions. Mixtures were
stirred (500 rpm, 2 hours) and settled (4 hours), followed by UV-Vis spectrophotometry to
measure residual dye concentrations. The examination of kinetic models will provide insights
into adsorption mechanisms and enhance the material's applicability in wastewater
treatment. The mathematical modelling of kinetic data will use several models including
pseudo-first order and pseudo-second-order models for better understanding of the rate of
adsorption and mechanism. Experiments for adsorption kinetics utilized the dye concentration
at a constant value of 0.02 g/L. The samples were taken in pre-determined intervals, and they
characterized with UV-Vis spectrophotometry to find out the residual dye concentrations. The
findings seek to improve the comprehension of boron-based adsorbents and encourage
additional investigation into material scalability, and effectiveness in real effluent systems.

Keywords: Adsorption, Boron Phosphate, Dye Removal
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ABSTRACT

With the rapid advancement of deepfake technologies and the accessibility of generative
adversarial networks (GANs), the creation of hyper-realistic fake media has become a growing
concern, raising ethical and security issues on digital platforms. The increasing realism of
synthetic media has made detection challenging, thus requiring more effective solutions. The
aim of this study is to develop a robust artificial intelligence model capable of distinguishing
between real and Al-generated fake facial images. In order to detect fake or synthetic face
images, we proposed a convolutional neural network (CNN)-based architecture. In order to
train the CNN, we used the 'Deepfake Dataset'. The dataset contains a balanced mixture of
real and manipulated facial images. Before training, images were preprocessed through
resizing, normalization, and augmentation techniques to enhance the robustness of the
model. The network structure included five convolutional layers with mixed kernel sizes (3x3,
5x5, 7x7, and 11x11), followed by 2x2 max-pooling layers and a fully connected layer with 512
units. Training was performed using a batch size of 128, a dropout rate of 0.2 to prevent
overfitting, and an Adam optimizer. The model was trained for 15 epochs. As a result, the
model achieved a validation accuracy of 98.89%. Cross-validation results indicated strong
generalization capabilities without signs of overfitting. The findings show that the proposed
CNN-based system provides a highly reliable approach for separating real and Al-generated
facial images. Future studies could explore expanding the dataset and testing the model on
unseen forgery techniques to further enhance detection accuracy.

Keywords: Deepfake Detection, Real vs Fake Image Classification, Deep Learning
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ABSTRACT

Coral reefs, generally referred to as rainforests of the oceans, play an important role in
contributing to the world’s biodiversity and providing economic and ecological benefits for
coastal communities. The viability of coral reefs is in grave danger from the catastrophic effects
of climate change and global warming on marine habitats. This study introduces an innovative
Al-supported, image processing-based approach for the early detection of environmental
stress indicators such as coral bleaching. Within the scope of the research, a deep learning
model is being developed that can automatically classify the health status of corals by
analyzing underwater coral images. Image data used are obtained from various marine
research organizations and open-access data sources, labeled and enriched with data
augmentation techniques. This model allows real-time monitoring by distinguishing healthy,
stressed, or bleached corals. The high cost, limited scope, and human error of traditional
observational methods reveal the need for automation in coral monitoring studies. This study
aims to address this deficiency; it provides a data-driven decision support mechanism to
scientists, decision-makers, and environmental protection organizations in determining
policies for the protection of coral reefs. The deep learning architecture used in the study
effectively learns visual patterns obtained from coral images and can classify with high
accuracy even in difficult underwater conditions such as variable light conditions, water
turbidity, or partial obscuration. In addition, a user-friendly web interface has been developed
to ensure easy access, with the goal of making this technology available worldwide. This
platform allows users to upload their own local coral data and instantly access analysis results.
This innovative approach will also contribute to the establishment of sustainable marine
management policies and the development of new-generation environmental monitoring
technologies. Additionally, the research is expected to raise awareness of marine life
conservation and support the integration of Al into environmental research frameworks. The
results obtained are promising.

Keywords: Artificial Intelligence, Image Processing, Coral Bleaching
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ABSTRACT

This project aims to develop an autonomous vehicle capable of urban driving scenarios under
the 2025-TUBITAK Robotaksi Autonomous Vehicle Competition. The Undergraduate Research
Projects program of Atilim University (ATU-LAP 2425-38) also supports the project. The
system, designed to meet competition requirements, integrates environmental perception,
decision-making, and control processes. Participating in the Ready-Vehicle Category, the
autonomous vehicle employs Al-based models for environmental perception and utilizes
classical control methods and industrial communication protocols in the control layer. The
vehicle’s control system uses a Proportional-Integral-Derivative (PID) algorithm for precise
steering angle adjustments, while speed control and steering operations are managed via
Pulse Width Modulation (PWM). Communication between all components is ensured through
the Controller Area Network Bus (CANBUS) protocol, enabling high-speed and reliable data
flow between the camera, Light Detection and Ranging (LIDAR), Inertial Measurement Unit
(IMU), motor driver, and Al modules. For traffic sign recognition, the YOLO (You Only Look
Once) deep learning model was trained and customized using a specialized dataset of traffic
signs unique to Turkey. This dataset, labeled in COCO format, was compiled under the
leadership of Istanbul Technical University with contributions from students across Turkey.
The model was adapted to Turkish traffic signs via transfer learning, enabling real-time traffic
sign detection. For lane tracking, the Convolutional Neural Network (CNN)-based LaneATT
deep learning model was employed. This model angularly filters lane markings from camera
images, detects them with high accuracy, determines the vehicle’s intra-lane position, and
provides instant feedback to the control system. Leveraging its Residual Network (ResNet)-
based architecture, LaneATT ensures stable and rapid predictions, low memory consumption,
and fast response times, making it suitable for real-time applications. The vehicle, equipped
with a Jetson Orin Nano GPU, utilizes TensorRT optimization for hardware acceleration,
enabling Al modules to operate with low latency. By optimizing model graphs with TensorRT
and leveraging INT8 and FP16 precision modes, computational costs were reduced while
performance improved. All Al modules were integrated into the Robot Operating System
(ROS) framework, ensuring consistent data flow between sensor inputs and control signals.
ROS bridges the processing of camera and LIDAR data with Al-driven decision-making and
control systems. The DDS-based messaging infrastructure in ROS 2 further enhanced reliable
and scalable inter-module communication. By combining Al-based perception with classical
control methods, the project targets high integration and real-time performance in
autonomous driving systems. The developed platform provides a foundational infrastructure
for smart transportation solutions and advanced driver assistance systems.

Keywords: Object Detection, Lane Detection
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OZET

Metal eklemeli imalat son yillarda énemli Olglide gelisme gostermistir. Bu lretim yontemi
havacilik, uzay, savunma, otomotiv, biyomedikal alanlari basta olmak (izere bir¢ok alanda
kendine yer edinmis ve sektordeki payini hizla arttirmaya devam etmektedir. Secici lazer
ergitme yontemi ile metal eklemeli imalat konvensiyonel yontemlerle Gretimi mumkiin
olmayan karmasik yapilarin tretiminde énemli Gstiinliikler saglamaktadir. Uretim dncesinde
tasarimcilar bir sistem bilesenini/ekipmani kullanim sartlarinda maruz kalacagi cevresel
kosullara dayanimi g6z ontline alinarak tasarlamaktadir. Bu tasarimlar yapilirken Gretilebilirlik
degerlendirmeleri genellikle geleneksel imalat yontemleri g6z oniinde bulundurularak
yapilmaktadir. Bu durumda havacilik, savunma ve otomotiv gibi sektorlerde maliyet, isgiicl
ihtiyaci, karbon salinimi gibi etmenler olumsuz etkilenmektedir. Bu noktada isterleri
karsilamasi durumunda eklemeli imalat teknolojilerinden yararlanmak tretim siirecini olumlu
etkileyecegi aciktir. Bu calismada eklemeli imalat yonteminin karmasik geometrileri
uretebilme kabiliyetinden yararlanilarak savunma sanayii ihtiyaglarindan biri olan zirh
malzemelerine yeni bir yaklagsim getirilmeye c¢alisiimistir. Zirh malzemelerinin genellikle hafif
ve ylksek darbe emilimine sahip olmasi beklenmektedir. Hafif zirh malzemesi lretme
noktasinda eklemeli imalat ile kafes yapilari 6n plana ¢cikmaktadir. Bu calisma kapsaminda
4x4x4 mm birim hiicreler segilerek 12x12x12 mm 0lgllerde BCC ve Flourite kafes yapilari
Ti6AI4V malzeme kullanilarak iretilmistir. Uretim ASTM F3001 standardina uygun plazma
atomize toz ile 60 mikron katman kaliniginda gerceklestirilmistir. Uretilen kafes yapilari
gerilim giderme isil islemi sonrasi EDM kesim ile tabladan ayrilmistir. Ultrasonik temizlik islemi
ile kalinti tozlar yapidan uzaklastiriimistir. Kafes yapilari ASTM B311 standardina gore arsimed
yogunluk élciimii gerceklestirilmistir. ic yapinin karakterize edilmesi amaciyla bilgisayarli
tomografi, sem incelemeleri gerceklestirilmistir. Uretilen kafes yapilarinin bir kismi ASTM
F3001 standardina uygun olarak sicak izostatik pres (HIP) isil islemine tabi tutulmustur. HIP 1sil
islemi ile Uretimden gelen kapali gozenekler ortadan kaldiriimaya ve parca yogunlugu
arttirilmaya calisilmistir. HIP 1sil islemi uygulanan ve HIP isil islemi uygulanmayan iki farkl grup
elde edilmistir. Bu yapilarin yiksek hizda dinamik yik altinda enerji emilim kabiliyeti 6lcmek
maksadiyla numunelere split hopkinson basing bari testi uygulanmistir. Uygulama farkh
carpma hizlarinda gercgeklestirilerek lretilen yapilarin bu hizlarda davranisi analiz edilmistir.
Bu arastirmada yapilan HIP isil isleminin farkli yiksek hizlarda ¢arpma testinde enerji emilim
kabiliyetinde gelisme saglayip saglamadigi test edilmistir.
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ABSTRACT

Cancer remains a major global challenge, with current treatments limited by systemic toxicity,
poor targeting, and tumor recurrence due to immune evasion. This project aims to address
these challenges by developing ultrasound-active smart clusters (UASCs) as dual-function
nanoparticle-mediated histotripsy agents capable of both gene and drug delivery. The main
goal is to silence TGF-B activity—an inducer of metastasis and drug resistance—via siRNA
delivery, while simultaneously encapsulating curcumin, a natural anti-inflammatory and
anticancer compound, to enhance therapeutic outcomes and promote tissue healing post-
ablation. This project is a combination of nanoparticle mediated histotripsy, gene delivery and
drug delivery, testing different designs to form optimised UASCs and different methodologies
for curcumin loading to optimise the loading efficiency. Two UASC designs were developed and
compared based on yield, size, charge, and N/P ratio. The first design used free B-cyclodextrin
(B-CD) and (N3)7-B-CD conjugated with a single long chain of a cationic copolymer (P(HMA-co-
DMAEMA-co-TMAEMA)), with and without PEG. The second design involved conjugating
seven copolymer chains onto (N3)7-B-CD to form B-CD-CP7 which are clustered with free -
CD to form UASCs, also a PEGylated version using B-CD-CP3.5-(PEG)3.5 and free B-CD. Each
design was tested with varying ratios of free to conjugated B-CD. In parallel, curcumin loading
into B-CD nanocone clusters (NCC) was optimized by testing three different methods to
understand the location of the drug in NCC and the interaction of the drug with PFH. Drug
loading efficiency was determined using UV spectroscopy, and the most effective method was
selected for future UASC formulations. As for the UASC formation, firstly click reactions were
confirmed via '"H-NMR and FTIR. The first design failed to form stable clusters due to not
incorporating single CP containing B-CD into UASCs, as confirmed by gel electrophoresis and
other characterizations, while the second design successfully formed UASCs. These findings
highlighted the importance of multiple copolymer chain conjugation for stable cluster
formation. Work is ongoing to finalize the optimized UASCs and initiate in vitro studies with
curcumin-loaded, siRNA-complexed clusters with a model gene of GAPDH.

Keywords: Ultrasound active smart clusters (UASCs), gene delivery, curcumin
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ABSTRACT

Vehicles today are considerably more fuel or electrically efficient than their older counterparts
due to the rising concerns for environmental impact related to fuel or electric consumption.
However, another important factor for reducing fuel or electric consumption lies in changing
the driving style. For example, by changing the driving style, we can reduce fuel consumption
by over 6%, also reduce emissions in the process. This project aims to implement a simple,
compact device that can help this process by giving feedback to the driver to optimize their
driving style for maximum fuel economy. It is connected directly to a car’s OBD2 port, which
is found in just about every new vehicle sold after 1996 as per regulations. Once connected, it
reads real-time data like engine load, RPM, speed, and throttle position. By combining this
information with an understanding of how the driver operates the vehicle, the system gives
personalized suggestions on how to improve fuel efficiency in everyday driving. What makes
this module distinctive is that it doesn’t rely on fixed rules or one-size-fits-all advice. Instead,
it uses a machine learning model that continues to learn and adjusts based on how different
people drive and how different vehicles behave over time. First, a set of consumption values
was determined for a few different vehicles. Second, a MATLAB model is constructed and
tested with the set of fixed data to ensure it works as intended. Third, this dataset is collected
and processed using an STM32 microcontroller, which is fast and responsive enough to handle
real-time vehicle input without delay. Afterward, the data is transferred into MATLAB, where
it is processed, read and the model trained accordingly to identify what kind of feedback is
most beneficial for reducing fuel consumption. The focus was on keeping things light,
practical, and realistic in a way that a driver could use day-to-day without needing any
technical background. The result is a smart assistant that works quietly in the background,
helping drivers continuously save fuel by letting them improve their driving style constantly.
This machine learning model also means that this device is compatible with a wide range of
vehicles and applications, ranging from small city cars to large commercial vehicles. The
project is supported by the Undergraduate Research Projects Program of Atilim University
under ATU-LAP-2425-37.
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OZET

Havacilik ve uzay sanayii, son yillarda diinyada en fazla yatirim yapilan ve en hizli gelisen
arastirma alanlarindan biri haline gelmistir. Arastirmalar 6zellikle yeniden kullanilabilir, kaynak
tuketimini azaltan ve surdirulebilirlige katkida bulunan ¢éziimler dogrultusunda ilerlemistir.
Dikey inisli roketler de bu ¢6ziimler arasinda hem teknolojik hem de stratejik anlamda 6zellikle
de uzay arastirmalari kapsaminda blyik onem kazanmistir. Bu sistemler yliksek inis
hassasiyeti, dislik maliyeti ve otonom kontrol yetenegi gibi avantajlar sunmaktadir. Bu
dogrultuda ylritilen calisma, yerli Giretime 6ncelik veren, strdirdlebilir, milli ve yenilikgi
soguk gaz itki sistemi teknolojisi ile bir dikey inisli roket gelistirerek Turkiye'nin havacilik ve
uzay teknolojileri alanindaki ilerleyisine katki saglamayi amacglamaktadir. Gelistiriimekte olan
roket, farkli mihendislik disiplinlerinin bir arada calistigi ¢ ana sistemden olusmaktadir:
mekanik sistem, aerodinamik sistem ve aviyonik sistem. Mekanik sistem, roketin yapisal
tasarimini, imalat yontemlerini, montaj siireglerini, malzeme segimini ve sistemin mekanik
dayanimina yonelik analizleri kapsamaktadir. Aerodinamik sistem, roketin ucus sirasinda
karsilasacagl hava akimiyla etkilesimini modellemek amaciyla yapilan akis analizlerini,
pnomatik sistem tasarimi  ve analizini, atmosferik kosullara bagli performans
degerlendirmeleri ve itici tasarimini icermektedir. Aviyonik sistem ise roketin giidiim kontroldi,
elektrik devre tasarimi ve liretimi, navigasyon sistemleri, haberlesme moddlleri, ugus modeli
olusturulmasi ve tim bu sistemlerin entegre sekilde galismasini saglayacak yazilimlarin
gelistiriimesini kapsamaktadir. Bu calismada, soguk gaz itki sistemi dikey inis yapmasi
planlanan roket, temel tasarim prensipleri uygulanmis, gelistirilen sistemin ilerleyen
asamalarda yapilacak test ve iyilestirmelerle daha kapsamli projelere altyapi olusturmasi
hedeflenmistir.

Anahtar Kelimeler: Dikey inisli roket, soguk gaz, gidim kontrol, analiz
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OZET

Tirkiye, bulundugu jeolojik konum nedeniyle fay aktivitelerinin sik goruldtgi bir bolgedir. Bu
durum, yikici depremlerin sikhgini arttirirken depremlerin 6nceden tahmin edilemiyor olmasi
da tehlikeyi daha da artirmaktadir. Ozellikle de su alti fay hatlari, deniz kiyisinda yer alan
sehirler icin blyuk bir tehdit olusturmakta ve bu faylarin izlenmesi, potansiyel felaketlerin
onlenmesi agisindan buylk énem tasimaktadir. S6z konusu denizin asindirici tuzlu suyu ve
deniz tabanlarinda olusan yiksek basing oldugunda bu sartlarda arastirma yapip incelemek
hem oldukg¢a maaliyetli hem de ¢esitli zorluklar sunar. Bu ¢calismada deniz fay hatlarinin detayl
incelenmesi ve bu alandaki calismalari arttirmak amaciyla insansiz su alti araci gelistirilmistir.
Tasarlanan su alti araci mekanik, elektronik ve yazilim seklinde 3 sistem olarak ele alinmistir.
Mekanik sistem; aracin mekanik tasarimi, hidrodinamik analizleri, sizdirmazlik, itici moduli ve
imalat yontemleri Gzerinde calismaktadir. Elektronik sistem ise; batarya yonetimi, sensorlerden
veri alinmasi, motor slrlicli, devre tasarimi, glic elektronigi ve akim korumasi konularini
kapsamaktadir. Aracin Yazilim sistemi ise; goriintli isleme, nesne algilama, yapay zeka, makine
o0grenmesi, aracin denge kalibrasyonu, islemci karti ve otopilot karti konularini kapsayan
¢alismalar yapmaktadir. Calisma sonucunda 6zel hidrodinamik bir tasarima sahip ve uygun
fiyath derin sularda inceleme yapabilme kabiliyetine sahip su alti araci sunulmustur.

Anahtar Kelimeler: Deprem, fay, su alti araci, mekanik, elektronik, yazilim
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ABSTRACT

Access to clean drinking water remains one of the most pressing global challenges, particularly
in low-resource regions where centralized water treatment systems are either unavailable or
unsustainable due to economic and logistical constraints. In this study, we focus on the
development and performance evaluation of low-cost ceramic water filters (CWFs) fabricated
from locally sourced clay and organic additives such as sawdust. The primary objective is to
provide a practical and sustainable filtration solution capable of removing harmful
contaminants from drinking water, especially in underserved rural communities. The CWFs
were shaped using a frustum mold, dried, and subsequently sintered at various controlled
temperatures. The effects of sintering temperature, porosity, and pore size distribution on the
filters’ mechanical properties and filtration efficiency were systematically studied. It was found
that appropriate adjustment of the sintering parameters significantly influences both water
flow rate and bacterial removal performance. Filters sintered at optimized conditions showed
a notable capacity to eliminate Escherichia coli, one of the most common pathogenic
indicators in contaminated water, while maintaining flow rates suitable for household use. In
addition to evaluating basic filtration performance, the study also outlines potential avenues
for further research. Future work will involve comprehensive material characterization using
X-ray diffraction (XRD), optical microscopy (OM) and scanning electron microscopy (SEM) to
better understand microstructural influences on filtration behavior. The incorporation of
functional nanomaterials or natural antimicrobial agents such as silver or plant-based additives
will also be explored to enhance virus removal efficiency. Overall, the results suggest that
ceramic-based filtration systems represent a promising, scalable, and environmentally friendly
approach to addressing clean water scarcity. Their simplicity in fabrication, low production
cost, and adaptability to local materials make them especially suitable for decentralized water
purification in resource-constrained regions.

Keywords: Ceramic Water Filters, Sustainable Water Purification, Low-Cost Filtration
Technology
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ABSTRACT

Healthcare systems face constant pressure to optimize resource allocation, enhance
operational efficiency, and support evidence-based policy development. This study evaluates
the operational performance of healthcare facilities using frontier-based efficiency analysis
grounded in mathematical optimization and engineering principles. A robust computational
framework was implemented to assess the efficiency of decision-making processes, thereby
providing actionable insights for improved resource utilization and policy formulation.
Advanced efficiency techniques were applied by examining critical inputs—staffing levels,
equipment, and patient flow—against outputs including procedural outcomes and service
delivery metrics. To address challenges like dimensionality overload and limited sample sizes,
full-scale models, variable reduction techniques, and aggregation methods were employed.
Super-efficiency models further ranked high-performing units and delineated best practices.
Key findings reveal significant variability in efficiency across centers, exposing critical gaps in
resource allocation and strategy. By integrating computational tools with optimization
methods, the study offers a replicable methodology for administrators to identify
inefficiencies and develop targeted interventions. This approach supports broader health
policy goals such as equitable resource distribution, improved service access, and enhanced
decision-making frameworks. In sum, this research advances the discourse on healthcare
optimization by merging engineering methods with computational efficiency tools to address
complex resource management challenges. The findings lay a foundation for advancing
healthcare systems toward more effective, equitable, and adaptable operations, underscoring
the potential of frontier-based efficiency analysis as a vital decision-support instrument for
sustainable health systems.

Keywords: Optimization, Healthcare, Modeling
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OZET

Gunumizde sirdirilebilir yasam, ¢evre bilinci ve evde bitki yetistiriciligi gibi konulara olan ilgi
hizla artmaktadir. insanlar, 6zellikle dogayla daha fazla ic ice olmak, sehir yasaminin stresinden
uzaklasmak ve kendi gidasini Gretme fikriyle bitki yetistirmeye yonelmektedir. Ancak, bireyler
ozellikle bitki tirlerini tanimlama, bitki saghgini degerlendirme ve hastalik teshisinde ciddi
zorluklarla karsi karsiya kalmaktadir. Botanik alaninda uzmanhgi olmayan kullanicilar igin
mevcut ¢coziimler genellikle yetersiz kalmakta; sinirli dogruluk oranlari, karmasik araylizler veya
kisisellestirilmis rehberlik eksikligi gibi nedenlerle kullanici ihtiyaglarina tam anlamiyla cevap
verememektedir. Ayrica, cogu uygulama vyalnizca tanimlama sunmakta, bakim Onerileri
konusunda ise ylzeysel veya genel bilgilerle yetinmektedir. Kullanicinin bilgi seviyesini ve
bitkinin durumunu g6z o©nine almadan verilen bu o6neriler, bitki saglgini olumsuz
etkileyebilmekte ve kullanici deneyimini zayiflatmaktadir. Bu baglamda, kullanici odakh, akilh
ve butinlesik bir sistem gelistirilmesine ihtiya¢g duyulmaktadir. Bu ihtiyaci karsilamak Uzere
gelistirdigimiz PlanTonic adli mobil uygulama, kullanicilarin bitkilerini tanimasini, hastaliklari
teshis etmesini ve dogru bakim yontemlerini 6§renmesini saglayan, yapay zeka destekli akilli
bir bitki bakim asistanidir. PlanTonic, iOS platformu igin Swift ve SwiftUl ile gelistirilmis, arka ug
servisleri AWS (izerinde barindirilan ve Neon.tech tabanli PostgreSQL uyumlu bulut veritabani
kullanan modern bir sistem mimarisine sahiptir. Uygulama, iki asamali bir makine 6grenmesi
siireci icerir: ilk asamada, kullanicidan alinan bitki gériintiisii CNN tabanl modeller araciligiyla
analiz edilerek bitki tiirii ve varsa hastaliklar tespit edilir. ikinci asamada ise, bu ciktilar 6zel
olarak egitilmis bir blyilk dil modeli (LLM) tarafindan yorumlanarak, kullanicinin anlayabilecegi
sekilde sade ve kisisellestirilmis bakim onerilerine donistiralir. Bu mimari sadece teknik
dogruluk saglamakla kalmaz, ayni zamanda kullanicilarin bitkileriyle olan bagini gliclendiren
anlasilir, gtvenilir ve etkili rehberlik de sunar. PlanTonic, sehir tarimi, ¢cevresel farkindalik,
sirdirulebilir yasam aliskanliklari ve bireysel 6grenme acisindan genis toplumsal etki
potansiyeline sahiptir. Uygulamanin hedefi, kullanici dostu deneyimle yapay zekayi
birlestirerek her seviyedeki kullaniciya fayda saglamaktir.

Anahtar Kelimeler: Swift, LLM, Makine Ogrenmesi
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OZET

Enerji verimliligi, karbon emisyonunun azaltilmasi ve siirdirilebilir ulagsim sistemleri olusturulmasi,
glinimiz dinyasinda oncelikli hedefler arasinda yer almaktadir. Bu kiiresel hedefler
dogrultusunda, elektrikli araglarin kullanim orani sehir igi lojistik, toplu tasima, ve sehir ici mobilite
c¢O6ziimlerinde hizla artmaktadir. Elektrikli araclar, fosil yakitli araclara gore cevresel etkileri
azaltirken, enerji verimliligi ve operasyonel maliyet avantaji saglamaktadir. Ancak bu araglarin
menzil sinirlamalari, batarya yonetimi ve sarj altyapisina bagimhlik gibi teknik kisitlari, tasima
planlamasinda yeni modelleme ihtiyaglarini ortaya ¢ikarmistir. Klasik Ara-Bin Problemi (Dial-a-Ride
Problem- DARP) yapisina elektrikli araglarin 6zgiin dinamikleri entegre edilerek, cevreci, verimli ve
zamaninda tasimacilik hizmetleri sunabilen modellerin gelistiriimesi Gnem kazanmistir. Geleneksel
DARP; yolcularin belirli zaman pencereleri icinde, baslangic ve varis noktalari arasinda uygun
rotalarla tasinmasini hedeflerken, elektrikli araglarla bu siirecin yonetilmesi cok daha karmasik
optimizasyon ihtiyacglarini giindeme getirmistir. Ozellikle batarya kapasitesi, sarj siiresi, ener;ji
tiiketim dinamikleri ve sarj istasyonlarina erisim gibi faktorler, rota ve zaman planlamasi Uizerinde
dogrudan belirleyici rol oynamaktadir. Elektrikli araclarla Ara-Bin Problemini (E-DARP) calisan
literaturdeki calismalarin arastiriilmasi ve analizi, bu konuda ¢alismayi planlayan arastirmacilara yon
gosterecektir. Bu calismanin amaci ilgili literatlirli problem tirleri ve ¢6zim yontemleri acisindan
sunmaktir. DARP ¢6ziimiinde arastirmacilarin ¢cogu kesin ¢éziim veren algoritmalari (Branch-and-
Cut Algorithms, Branch-and-Price Algorithms, Branch-and-Price-And-Cut Algorithms) kullanmistir.
Matematiksel modellerde genellikle yolcularin belirli baslangi¢ ve varis noktalari arasinda transferi
rota uzunlugu ve enerji verimliligi dikkate alinarak optimize edilmektedir. Kisilerin zaman
pencereleri kisitlari ve arag¢ kapasitesi yaninda batarya kapasitesi ve sarj stratejisi gibi unsurlar
modellere entegre edilmistir. Sarj stratejisi olarak tam ya da kismi sarj stratejileri kullaniimaktadir.
Araglarin sarj istasyonuna ne zaman ugrayacagl rota optimizasyonunda ele alinmasi gereken
onemli bir konudur. E-DARP ¢o6ziimiinde arastirmacilarin bazilari matematiksel modellere goreceli
olarak kisa slirede ¢6ziim veren sezgisel ya da meta-sezgisel yontemler 6nermistir. Meta-sezgisel
yontemler, en iyiyi garanti etmeyen ancak makul siirelerde kaliteli ¢oziimler Gretmeyi mimkiin
kilan algoritmalardir. Calismalarda, batarya kapasitesi ve ara¢ kapasitesinin asilmamasi, musteri
zaman pencerelerine uygunluk ve sarj istasyonlarina ugrama kosullari bir bitlin halinde
degerlendirilmektedir. Ara-Bin Problemi sadece klasik yolcu tasima degil ayni zamanda diyaliz
hastalarinin tasinmasinda, yash bireylerin sosyal hayata katilimini saglamak amaciyla evlerinden
alinip istedikleri aktivitelere katiliminin saglanmasinda da ele alinan bir problem olup 6zellikle
gelismis Ulkelerde bu kapsamda hizmet veren firmalar mevcuttur. Elektrikli araglarin sehir igi
lojistikteki avantajlari ile birlikte problemin bu dogrultuda calisiimasi, arastirmacilara gelecekte
yapilacak ¢alismalar i¢in de yol gosterici olacaktir.
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OZET

Bu ¢alismada tabakall kompozit plakalarin basi gerilmelerinin belirlenmesine yonelik 6zgiin bir
test aparati tasarlanmistir. Glinlimiiz endustrisinde yaygin olarak kullanilan kompozit
malzemelerin mekanik dayanimlarinin test edilmesi kritik bir dneme sahip olmasi; elyaf
takviyeli kompozit malzemelerin, hafiflik ve yliiksek mukavemet 6zellikleri sayesinde otomotiv,
havacilik ve savunma sanayi gibi sektorlerde tercih edilebilirliklerini arttirmaktadir. Bu sebeple,
bu tir malzemelerin mekanik 6zelliklerinin dogru bir sekilde olcllmesi, kullanim alanlarina
yonelik hasar kriterlerinin belirlenmesinde emniyet acgisindan 6nemlidir. Gelistirilen test
aparati ile kompozit malzemelerin basi dayanimlarinin deneysel olarak o6lgllebilmesi
amaclanmistir. Bu aparat sayesinde, farkli takviye elemanlari (cam elyaf, karbon elyaf)
kullanilarak ve ¢esitli oryantasyon agilarinda Uretilmis tabakali kompozitlerin basi
gerilmelerinin  parametrik degiskenlere bagh olarak belirlenmesinde etkili bir rol
stlenmektedir. ince cidarli yapiya sahip bu plakalarin burkulma egilimi géstermesi, basi
gerilmelerinin dogru bir sekilde tespit edilmesini zorlastirmaktadir; bu nedenle, burkulma
etkisinin olugsmayacagi, ince cidarh plakalarin basi gerilmelerinin daha kolay 6lgllebilecegi bir
test aparati tasarlanmis ve Uretilmistir. S6z konusu calisma kapsaminda yurdtilen asamalar
siraslyla su sekilde agiklanmaktadir: Test aparatinin detayl tasarimi ve teknik gizimleri Inventor
bilgisayar  destekli tasarim  programi  kullanilarak  gergeklestirilmistir. ~ Tasarimin
tamamlanmasinin ardindan, metal plakalar Bagkent Universitesi Makine Miihendisligi B&limii
atélyesinde bulunan takim tezgahlari kullanilarak islenmis, agilan deliklere miller vasitasiyla
lineer rulmanlar yerlestirilmis ve civata gibi ¢esitli baglanti elemanlari kullanilarak montaj
islemi tamamlanmistir. Tasarim ve Uretime yonelik gerceklestirilen siireg, kongre sunumunda
detayh bir bicimde anlatilacaktir.

Anahtar Kelimeler: Tabakali kompozit malzemeler, Hasar analizi, Test aparati
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OZET

GUnumizde, 6zellikle savunma sanayinde kablosuz haberlesme sistemlerinin glivenligi hayati
dneme sahiptir. insansiz hava araglari, mobil sistemler ve askeri araclar haberlesme amaciyla
2.4GHz ve Bluetooth Low Energy (BLE) tabanli protokoller kullanmaktadirlar. Bu sistemlerde
meydana gelebilecek giivenlik agiklari, insan hayati ve askeri gizliligin korunmasi agisindan
kritik riskler tasimaktadir. Literatiirde haberlesme aglarinin gizliligini korumak amaciyla
gelistirilen sistemler genellikle yiksek maliyet ve diisiik mobilite sorunlarini beraberinde
getirmektedir. Bu projede, kolay tasinabilir ve ekonomik bir kablosuz ag analizi ve midahale
sistemi gelistirilmesi hedeflenmistir. Piyasada kullanilan yiksek maliyetli ve sabit konumlu
cihazlara alternatif olarak, uygun fiyath ve fonksiyonel modiller tercih edilmistir. Sistemde
NRF24L01, ESP32 ve harici anten olmak Uzere 3 ana modil bulunmaktadir. NRF24L01 modili
kullanarak 2.4GHz frekans bandinda galisan cihazlar taranip, baglanti istatistikleri ve frekans
kullanimi detayli bir sekilde analiz edilmektedir. Projede kullanilan ESP32 modlinin Wi-Fi ve
Bluetooth ozellikleri sayesinde, BLE aglari kontrol edilerek bu aglardaki cihazlarin sinyal
seviyeleri ve MAC adresleri goriintiilenebilmektedir. ESP32'nin gift gekirdekli islemcisi ve hafiza
kapasitesi, paralel islem yapabilme yetenegiyle sistem performansini dnemli ol¢lide arttirmis
ve sisteme veri isleme hizi kazandirmigstir. Sistem gerekli durumlarda cihazlarin baglantilarini
kesmek icin “BLE Jammer” ve “Scan Analyzer Jammer” bulundurmaktadir. Sistemde daha genis
kapsama alani ve daha zayif sinyallerin tespiti igin yilksek kazang¢h ve harici antenler
bulunmaktadir. Ayrica, tim donanimlari kontrol edebilmek igin kullanici dostu bir arayiz
tasarlanmistir. Yapilan ilk prototip calismalarinda, tek NRF24L01 ve ESP32 modiilleriyle kapah
alanda, yaklasik 8-10 metre mesafeden basarili bir sekilde cihaz tespiti ve baglanti kesme
islemleri tamamlanmistir. Nihai projede ise 3 adet NRF24L01 moduli kullanilacak olup, her bir
moddl icin harici antenlerle sistem etki alaninin kapali alanda 30-50 metre, acik alan icin 100
metre ve Uzerine c¢ikarilmasi hedeflenmektedir. Béylece daha genis bir alana miidahale
edilebilecek ve daha etkili sonuclar elde edilebilecektir. Bu sistem; savunma sanayide, glivenlik
egitimlerinde ve testlerinde kullanilmak Uzere tasarlanmistir. Ayrica bu sistemin sadece
savunma sanayi degil; ayni zamanda endustriyel tesisler, kritik Gretim/altyapi tesisleri ve sivil
yerlesim yerleri glivenligi icin de kullanilmasi mimkindur. Ekonomik olmasi ve kolay tasinabilir
yapisi sayesinde; sahada hizli midahale ve ulasilabilirlige olanak tanimakta, savunma sanayi
sektoriine alternatif bir ¢c6zim sunmaktadir. Bu proje ile, askeri glivenlikte daha ekonomik ve
fonksiyonel alternatiflerin dogmasi ve vyerli teknoloji Uretimine katki saglanmasi da
hedeflenmistir.

Anahtar Kelimeler: Kablosuz ag analizi, Sinyal karistirma, Sinyal sikistirma
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ABSTRACT

In regions with high rainfall intensity, highways often suffer from surface flooding, leading to
safety concerns and reduced pavement lifespan. Porous pavements have been developed as
a sustainable solution to mitigate surface runoff by allowing water to infiltrate through the
pavement structure. Their design requires careful selection of aggregate gradation, air voids,
and water content to balance permeability and structural performance. During the laboratory
phase of this study, several challenges emerged. One key issue was the difference between
field and laboratory mix design procedures. In the lab, sieve analysis is used to categorize
aggregate sizes, while in the field, pre-blended aggregates are combined based on set
proportions, typically by weight. This discrepancy is particularly problematic in open-graded
mixtures, as the aggregates were supplied in a mixed, unsieved condition. Consequently,
repeated sieve analyses were necessary to isolate specific size fractions, a process that was
both time-consuming and complicated by the limited availability of required sizes. Another
challenge was achieving the desired permeability, which relies on using a significant amount
of coarse aggregates. However, this can adversely affect the mechanical strength of the
mixture. As a result, extensive testing was conducted to identify an optimal gradation that
meets both strength and drainage requirements in accordance with standards such as those
from NAPA and KGM. Despite efforts to balance these factors, compressive strength tests
showed that some mixes did not meet mechanical performance criteria, requiring further
adjustments. Additional tests on porosity and air void content were carried out to confirm
whether the drainage performance was adequate. To support the final mix design decisions,
numerical modeling was also employed, helping to identify mixtures that met both structural
and hydraulic requirements. These combined efforts aimed to address key design challenges
and ensure effective porous pavement performance in high rainfall areas.

Keywords: Porous Pavement design, laboratory testing challenges, field application challenges
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ABSTRACT

Domain model extraction from source code is an important activity in software system
comprehension, particularly in open-source and large-scale environments. With the advent of
large language models (LLMs), the activity can now be automated and augmented using high-
level natural language processing and code comprehension abilities. This paper will compare
three state-of-the-art LLMs Gemini, ChatGPT, and DeepSeek, based on their ability to extract
domain models from popular Python projects. The models are compared on a bespoke
repository set, comparing their output on structural correctness, semantic appropriateness,
and adherence to documented system behavior. The evaluation will be conducted using a
rubric-based testing system complemented by qualitative feedback from professional
developers. The two-faceted approach ensures both framed, criteria-based assessment and
expert opinion, providing a holistic view of the performance of each model. The study aims to
highlight the strengths and limitations of Gemini, ChatGPT, and DeepSeek in practical software
engineering tasks through this mixed-method evaluation. This research offers practical insights
for practitioners and researchers working on Al-based software documentation, reverse
engineering, and codebase understanding. The methodology and tool are open-source and
flexible and can be extended to other academic and industrial applications.

Keywords: Domain Model Extraction, Large Language Models, Source Code Analysis
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ABSTRACT

This paper presents the conceptual design, mechanical development, and aerodynamic
analysis of a novel Vertical Take-Off and Landing (VTOL) Unmanned Aerial Vehicle (UAV) based
on the transwing configuration. The proposed UAV features four fixed rotors mounted on
foldable wings, allowing the aircraft to operate in both hover and fixed-wing flight modes.
Unlike conventional multirotor VTOL designs, this system introduces a morphing wing
mechanism that enables transition between vertical and horizontal flight without requiring
additional or idle propulsion units. This dual-mode functionality not only improves operational
efficiency but also reduces the vehicle's footprint while parked, making it suitable for
constrained environments. The UAV's primary wings can rotate up to 120 degrees, enabling
the rotors to shift from a vertical orientation for take-off and landing to a horizontal orientation
for forward flight. A custom-designed hinge and rotational shaft system facilitates the
transformation of the wing structure during mode transitions. Throughout the transition
process, the rotors provide both lift and thrust, ensuring continuous aerodynamic stability. The
study also includes an analysis of varying angles of attack encountered during wing rotation
and their impact on aerodynamic performance. Computational simulations were conducted
to identify optimal transition trajectories and to develop a control algorithm that minimizes
instability and energy loss during the switching phases. As a result, the proposed design aims
to combine the agility and vertical maneuverability of multirotor systems with the speed and
range efficiency of fixed-wing platforms. Expected outcomes include enhanced flight
endurance, increased payload capacity, and improved aerodynamic performance compared to
traditional VTOL configurations. By addressing critical design challenges such as weight
distribution, transition dynamics, and mechanical reliability, this research contributes to the
development of next-generation UAVs suitable for a wide range of civilian and military
applications.

Keywords: VTOL, UAV, Folding-Wing

75



ADVANCED STEGANOGRAPHY: HIDING INFORMATION IN PLAIN SIGHT
*Mustafa Al-Dulaimee, Murat Koyuncu
Atihm University, Department of Computer Engineering, Golbasi, Ankara

*e-mail: al-dulaimee.mustafa@student.atilim.edu.tr

ABSTRACT

Steganography is a way to keep information safe by hiding secret messages in regular files.
Unlike encryption, which scrambles the data, steganography makes the hidden messages
invisible. Common files used for this include digital images, audio files, videos, and compressed
folders, each using different methods to hide and reveal information. Popular techniques
include Least Significant Bit substitution, Discrete Cosine Transform, and Discrete Wavelet
Transform because they work well with various types of media. The Python code for this app
is organized and easy to expand. It uses libraries like customtkinter for designing the user
interface, cryptography for safe data protection, and OpenCV and PyWavelets for handling
images and signals. Each method—like LSB, DCT, DWT, audio, and video—has its own specific
way to add and remove data, all neatly packed in functions. The app uses multi-threading to
run lengthy tasks without crashing, and it can handle errors, let you select multiple files, and
securely create keys using PBKDF2. This setup makes it strong and simple to modify for
research, testing, and further work. This presentation explains different ways to hide data in a
file without affecting its quality or usefulness. This tool shows how steganography can be used
in real life for safe communication. It is easy to use for school, personal projects, and work,
offering benefits over other methods. It works with different media types (images, audio,
video, and folders), can handle multiple images at the same time, includes AES encryption, and
has a user-friendly interface. Not like the other tools that have many limits like the file size and
do not hide text. Also, do not use encryption to secure the data.

Keywords: Steganography, Information Hiding, Data Encryption
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ABSTRACT

This project aims to locally manufacture a lowcost nanothickness measurement instrument for
educational and research purposes, as such instruments are not yet widely produced in
Tilrkiye. Nanothickness measurement is an advanced technique used to precisely determine
the thickness of materials at the nanometer scale, particularly in thin film coatings,
microstructured samples, and nanotechnology applications. These systems, which target
thickness ranges that conventional methods cannot measure, may operate using optical
reflection, interferometry, or contactbased probe systems. These measurement techniques
enable detailed analysis of how surface properties influence physical behavior. The instrument
to be developed within this project will be designed to detect surface thickness changes at the
nanometer level with high sensitivity. Accordingly, it will incorporate optical sensors, contact
type micrometer systems, or calibration with nanometer thick reference layers. The
instrument will process data obtained from signals applied to the material surface to
determine coating or film thickness at the nanometer scale. Equipped with high resolution
data acquisition and analysis systems, the instrument will be designed to meet the needs of
research laboratories. The use of lowcost sensors is planned in the project to enhance
accessibility of the instrument. This domestically produced instrument will be strategically
important, as it can be used both in educational institutions and research centers. The high
costs, long delivery times, and limited servicing of imported nanothickness measurement
instruments highlight the necessity of developing a local alternative through this project.
Furthermore, the project outputs will contribute to the advancement of nanometerscale
measurement technologies in Tiurkiye, enabling researchers to obtain faster and more accurate
results. The modular design of the instrument, suitable for academic and industrial
applications, will pave the way for the development of more advanced systems in the long
term. With local production, this project will also represent a significant step toward
participation in international projects and achieving technological independence. Thus, both
knowledge accumulation will increase and application areas will expand.

Keywords: Nanothickness, Thin Film, Thickness Measurement
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ABSTRACT

Today, Global Navigation Satellite System (GNSS)-based positioning solutions play a
fundamental role, particularly in public transportation and fleet management applications.
While the literature highlights the integration convenience provided by combo antennas with
multi-system support, it also draws attention to challenges such as electromagnetic
interference and signal stability. Previous studies emphasized that electromagnetic
interference may degrade signal quality in combo antennas that combine LTE and GNSS
modules. Scholars showed that antenna polarization has a direct effect on positioning
accuracy, especially in dense urban environments. In the literature it is reported that compact,
high-gain GNSS antennas significantly improve performance in mobile platforms. Existing
research presented a system-level review of vehicle-mounted GNSS antennas, emphasizing
the importance of proper antenna selection in different applications. Additionally, it is
demonstrated that multi-GNSS support (GPS + GLONASS + Galileo) significantly enhances
positioning accuracy. Combo antennas such as the Poynting MIMO-3-14 and Tallysman
TW2920 were compared with dedicated GNSS antennas like the Poynting GPS-1 and Tallysman
TW3872, based on key criteria such as signal reception strength (C/No), cold start time, LNA
gain, noise figure, multi-GNSS system compatibility, and physical durability. Findings indicate
that dedicated GPS antennas provide high accuracy at lower cost, while combo antennas offer
advantages in multi-communication environments, including LTE and Wi-Fi. Therefore,
antenna selection should be determined by the specific application scenario; for GPS-based
tracking systems, high-gain antennas such as TW3872 are recommended, whereas in
environments requiring multi-connectivity, combo antennas like MIMO-3-14 are more
suitable.

Keywords: GNSS, Combo Antenna, Vehicle Tracking
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ABSTRACT

In today’s world, where global efforts to reduce carbon emissions and transition to clean
energy systems are accelerating, green hydrogen emerges as a key solution for decarbonizing
heavy industry, transportation, and energy storage. The development of high-performance
anion exchange membranes (AEMs) is of strategic importance for the next generation of
sustainable energy technologies and plays a particularly critical role in optimizing Anion
Exchange Membrane Water Electrolyzers (AEMWESs) a promising platform for green hydrogen
production. This study directly contributes to this transformation by advancing AEM
technology through the use of innovative nanomaterials: graphene oxide (GO) and dopamine-
functionalized graphene oxide (DGO). Advanced characterization techniques, including X-ray
diffraction (XRD), X-ray photoelectron spectroscopy (XPS), and Fourier-transform infrared
(FTIR) spectroscopy, confirmed the successful synthesis and structural integrity of these
nanomaterials. GO and DGO incorporated AEMs exhibited remarkable improvements in
membrane performance. In KOH uptake tests, GO-based membranes reached 48% and DGO-
based membranes 51%, exceeding the performance of commercial Fumasep membranes. This
increase in OH ion uptake significantly enhances ion retention and transport efficiency,
offering a major advantage for electrolyzer applications. Electrochemical evaluations showed
that DGO-based membranes demonstrated higher ionic conductivity than their GO-based
counterparts within the temperature range of 30-80°C. Furthermore, these membranes
maintained excellent mechanical strength and chemical resistance even after accelerated
aging tests in 2M KOH, indicating superior long-term stability under harsh alkaline conditions.
The notable improvements in ionic conductivity, chemical durability, and mechanical stability
highlight the transformative role of nanomaterials in revolutionizing water electrolysis
technologies. By overcoming long-standing limitations in AEM performance, this study opens
new avenues for more efficient, durable, and scalable AEMWE systems, accelerating the
transition to hydrogen-based energy infrastructures. In conclusion, this research not only
overcomes a critical technological barrier but also lays a strong foundation for a clean and
sustainable energy future. It demonstrates that the integration of tailor-made nanocomposite
membranes can drive innovation in electrochemical energy systems, supporting global
sustainability goals and the realization of a net-zero carbon economy.

Keywords: Graphene, graphene oxide, dopamine graphene oxide, anion exchange membrane
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ABSTRACT

Blue energy, the energy that is derived from the controlled mixing of solutions of different
salinities, has emerged as a clean and sustainable energy source to replace conventional fossil
fuel-based energy sources. Among the various salinity gradient power (SGP) technologies,
reverse electrodialysis (RED) offers promising advantages such as modularity, simple design,
and direct ionic flux to electricity conversion. This research will construct, build, and
experiment with a laboratory-scale RED system using - artificial river and seawater flows and
hope to establish proof for the viability of electricity generation from model salinity gradients.
The RED stack was built using commercially purchased ion exchange membranes (Ralex® Mega
AEM and CEM), which are mechanically stable and possess a homogeneous bulk structure. The
device is also comprised of peristaltic pumps, transparent acrylic flow compartments, Pt
coated electrodes, and a multi-pair membrane stack. Continuous injection of high- and low-
salinity streams between membranes leads to selective transport of ions through anion and
cation exchange layers, generating a potential difference, which is later transferred into
electrical power via redox reactions on the electrodes. One of the primary objectives of the
project is to verify that using commercially available, off-the-shelf components and
membranes, power output with quantifiable values can be achieved. Obtained power output
will later be compared with literature. Lastly, this study adds to the continued push to close
RED technology and field application as well as decentralized renewable energy production.

Keywords: Commercial membranes, ion exchange membrane, blue energy, salinity gradient
energy, reverse electrodialysis
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OZET

Bu calismada, talash imalat sireglerinde 6nemli bir kalite gostergesi olan ylizey plrizlGlGgu
incelenmistir. Yizey kalitesi; pargalarin asinma direnci, slrtinme davranisi ve genel
performansini dogrudan etkileyen kritik bir parametre olarak éne ¢ikmaktadir. Arastirmada,
endistride yaygin olarak kullanilan St-37 celigi t¢ farkli devir, ilerleme ve talas miktarinda
frezeleme islemine tabi tutulmustur. Deneyler Sakarya Uygulamali Bilimler Universitesi Makine
Mihendisligi Bolima laboratuvarinda gergeklestirilmis ve ylizey purazlGlugia o6lgtimleri
alinmistir. Deneysel veriler, Minitab paket programi kullanilarak analiz edilmistir. Taguchi
yontemi uygulanarak islem parametrelerinin ylzey purizlGligh Gzerindeki etkileri
degerlendirilmis ve varyans analizi ile en etkili parametre belirlenmistir. Sonuglar, devir
sayisinin ylzey kalitesi Gzerinde en etkili parametre oldugunu ortaya koymustur. En uygun
yuzey purazlaligu degerleri, 710 devir/dakika, 28 mm/dakika ilerleme ve 0.5 mm talas
miktarinda elde edilmistir. Ayrica iki boyutlu kontur grafiklerinde, devir parametresinin diger
degiskenlere gore daha baskin bir etkiye sahip oldugu gortlmustir. Elde edilen bulgular, isleme
parametrelerinin optimize edilmesinin ylizey kalitesini artirabilecegini ve Uretim verimliligini
olumlu ybnde etkileyebilecegini gostermektedir. Bu calisma, St-37 malzemesinin
islenebilirligine dair énemli veriler sunarak, ileriye doniik Uretim sireglerinde referans
olabilecek niteliktedir.

Anahtar Kelimeler: St-37, Frezeleme, Yiizey PirizIUligl, Taguchi Analizi
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OZET

Bismil (Diyarbakir, Gilneydogu Tirkiye) yoresinde vyilzeyleyen, Dadas ve Bedinan
formasyonlari, Siliiryen—Alt Devoniyen yasl sedimanter birimlerdir. ince taneli litolojileri ve
organik madde birikimine elverisli ¢cokelme ortamlari nedeniyle bu formasyonlar, bélgesel
olgekte 6nemli kaynak kaya adaylari olarak degerlendirilmektedir. Bu ¢alismada, s6z konusu
formasyonlarin organik madde igeriklerini ve termal olgunluk dizeylerini belirlemek amaciyla
toplam organik karbon (TOC) ve Rock-Eval piroliz analizleri gerceklestirilmistir. TOC analiz
sonuglarina gore, Dadas Formasyonu’nda organik madde igerikleri %0,44-1,39 araliginda
(ortalama %0,96), Bedinan Formasyonu’nda ise %0,54-1,27 araliginda (ortalama %0,99)
Ol¢lilmustlir. Bu degerler, her iki formasyonun da orta diizeyde kaynak kaya niteligi tasidigini
gostermektedir. Kerogen tipi tayininde kullanilan HI-OIl, HI-Tmax ve S2-TOC parametreleri,
her iki formasyondaki organik maddenin genellikle Tip II-Tip Il kerogen karakterinde oldugunu
ortaya koymaktadir. Isisal olgunlugu gosteren Tmax degerleri, Dadas Formasyonu icin 433—
436 °C, Bedinan Formasyonu igin ise 433-438 °C araliginda 6lglilmis olup; bu veriler her iki
formasyonun da benzer isisal olgunluk diizeylerinde bulundugunu ve erken olgunluk
asamasinda olduklarini isaret etmektedir. Elde edilen bulgular, calisma alanindaki bu
formasyonlarin arastirmaya deger hidrokarbon lretim potansiyeline sahip olduklarini ortaya
koymaktadir.

Anahtar Kelimeler: Hidrokarbon, jeokimya, kaynak kaya, Diyarbakir, Tlrkiye
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ABSTRACT

This study presents the design and development of a testing machine aimed at precisely
measuring the stiffness and damping coefficient of passenger vehicle tires. These parameters
are critical in optimizing vehicle performance aspects such as handling dynamics, vibration
reduction, tire wear, braking efficiency, and safety. Particularly in high-performance and racing
vehicles, accurate knowledge of tire mechanical properties is essential for system optimization
and predictive modeling. The proposed machine is designed to apply vertical periodic forces
to the tire using a pneumatic actuator, while simultaneously measuring displacement with a
laser distance sensor and force with a force measurement unit. The mechanical response of
the tire under various operating conditions—such as different inflation pressures and road
surface profiles—is recorded and analyzed through a data acquisition system integrated with
a MATLAB-based algorithm. This algorithm processes the measured data to compute tire
stiffness and damping coefficients with high precision. To simulate varying road conditions, an
interchangeable platform was developed to be placed under the tire during testing. The
mechanical components of the machine were designed using SolidWorks, while structural
strength and stability analyses were conducted using ANSYS software to ensure reliability
under dynamic loading. The innovation of this machine lies not only in its ability to provide
repeatable and controlled tire testing but also in its potential to enhance the development of
accurate vehicle dynamics models. It is anticipated that this system will be especially valuable
for tire manufacturers and automotive research centers by addressing their testing and
validation needs. Furthermore, the machine is being employed in the development process of
the ATEV electric racing car, built to participate in the TUBITAK Efficiency Challenge. The output
data contributes to improving the vehicle’s suspension modelling.

Keywords: Tire Stiffness and Damping, Vehicle Dynamic, Testing Machine
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OZET

Kesme sivilarinin kullanimi, talash imalat sireglerinde malzemelerin islenmesi sirasinda
operasyonel verimliligi artiran en 6nemli faktorlerden biridir. Bu sivilar, isleme sirasinda olusan
yuksek sicakliklarin dislrilmesi, yaglama islevinin gelistiriimesi ve kesici takim émrinin
uzatilmasi gibi bircok fayda saglamaktadir. Ancak, geleneksel kesme sivilari yliksek miktarlarda
tuketilmekte olup, ¢cogu insan sagligina ve ¢evreye zarar vermektedir. Bu nedenle, geleneksel
kesme sivilarinin  kullanimi azalmakta ve vyerine alternatif yontemler gelistiriimeye
baslanmaktadir. Bu alternatiflerden biri de Minimum Miktar Yaglama (MMY) teknigidir. MMY
yonteminde, kesme bolgesine yiiksek basing altinda yag ve hava karisimi aerosol formunda
puskirtilmektedir. Yiksek basingli aerosol, geleneksel kesme sivilarinin erisemedigi bolgelere
nifuz ederek sirtlinmeyi azaltmakta, bu da isleme sirasinda olusan sicakliklarin diismesini
saglamaktadir. Sonug olarak, kesici takim 6mri uzamakta, kesme kuvvetleri azalmakta ve ylizey
kalitesi artmaktadir. Ayrica, MMY yonteminde yag tiketimi oldukca dustktir. Ortalama bir
talash imalat operasyonunda dlsik tiketim ile maliyet (izerinde Onemli bir tasarruf
saglamaktadir. Bitkisel yaglarin yogun kullanimiyla MMY, operator saglgina olan olumsuz
etkileri de azaltmaktadir. Tim bu avantajlar goz 6niinde bulunduruldugunda, MMY ydnteminin
hem c¢evreci hem de sirdirilebilir Gretim igin ideal bir alternatif oldugu gorilmektedir. Bu
calismada, klasik MMY sistemine ek olarak elektrostatik MMY teknolojisinin denenmesi
hedeflenmektedir. Elektrostatik MMY, yaglayici damlaciklarin elektrostatik yikle yiiklenerek
kesme bolgesine tasindigi bir sistemdir. Bu yontemle, yaglayici daha kontrolli bir sekilde
dagitilmakta ve kesme bdolgesine daha etkili bir sekilde ulasmaktadir. Bu da yaglama etkinligini
artirarak kesici takim 6mrini daha fazla uzatmakta ve yiizey kalitesini iyilestirmektedir. Ayrica,
elektrostatik MMY sistemi geleneksel MMY'ye gore daha az yaglayici kullanarak maliyetleri
daha da azaltmakta ve gevreye verilen zarari en aza indirmektedir. Gelistirilmis elektrostatik
MMY sisteminden beklenen sonuglar; sektérde aktif kullanilan sistemlere gore daha st
diizeyde performans saglamasi, yeterli sogutmaya erismesi ve geleneksel sistemlere gére daha
ekonomik, cevre dostu ve siirdiiriilebilir olmasidir. Ayrica, bu sistem Atilim Universitesi Makine
Mihendisligi laboratuvarinda arastirma yapan ve yapacak lisans ve lisanslistl 6grenciler icin
bir altyapi saglayacak olup, MMY sistemiyle ilgili akademik bilgi birikiminin ve uluslararasi yayin
potansiyelinin artiriimasi hedeflenmektedir.

Anahtar Kelimeler: Sirdiiriilebilirlik, Kesme Sivilari, Kesme Performansi, Talash imalat
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OZET

Temiz su kaynaklarina erisim, yalnizca insan sagliginin korunmasi agisindan degil, ayni zamanda
dogal ekosistemlerin siirdirdlebilirliginin saglanmasi bakimindan da son derece kritik bir
oneme sahiptir. Bu dogrultuda, gevresel kirleticilerin giderilmesine yonelik gelistirilen yeni
nesil aritma teknolojileri arasinda fotokatalitik aritma sistemleri, disik enerji tiketimi
gereksinimi ve ylksek aritma verimliligi gibi avantajli 6zellikleri sayesinde dikkat ¢ekici bir
alternatif olarak on plana ¢ikmaktadir. Nano kil, genis bant araligi nedeniyle dogrudan
fotokatalitik aktivite géstermez; ancak ylksek ylizey alani ve adsorpsiyon kapasitesi sayesinde
fotokatalizor destekleyici malzeme olarak 6ne ¢ikar. Bu ¢alismada, goriinir isik altinda dar bant
araligiyla fotokatalitik aktivite sergileyen kobalt (Il) oksitin (CoO) nano kil ylizeyine kaplanmasi
ile bir kompozit yapi olusturulacak ve fotokatalitik performansi artirilacaktir. Literatiirde nano
kil ve kobalt oksit (CoO) iceren kompozitlere dair calismalar bulunmakla birlikte, bu ¢alismalar
genellikle polimer matrisli sistemler veya elektrokimyasal uygulamalar lzerine odaklanmistir.
Bu ¢alisma, nano kil/CoO kompozitlerinin fotokatalitik 6zelliklerini inceleyerek literatlirdeki bu
boslugu doldurmayi amaglamaktadir. Oncelikle, nano boyutlu kil tozlari hazirlanacak ve
ardindan kutlece %3 kobalt oksit, ¢coktlirme yéntemi kullanilarak bu kil tozlarinin yizeyine
kaplanacaktir. Elde edilen kompozit malzemenin yapisal bltlnligini ve kristalligini artirmak
amaciyla sinterleme islemi uygulanacaktir. Gelistirilen kompozitin yapisal, morfolojik ve
kimyasal Ozelliklerini detayh bir sekilde anlamak amaciyla X-isini kirinimi (XRD), Taramal
Elektron Mikroskobu (SEM) ve Enerji Dagilimli X-isini Spektroskopisi (EDS) gibi ileri
karakterizasyon teknikleri kullanilacaktir. Ayrica, CoO kaplamasinin nano kil ylizeyine
tutunabilirligi temas acisi 6lciimiiyle degerlendirilecektir. Bu analizler, kompozit yapiyi, kobalt
oksidin kil tGzerindeki dagihmini, pargacik boyutunu ve kristal yapisini belirlemeye yardimci
olacaktir. Ayrica malzemenin fotokatalitik etkinligi, organik bir boya olan metilen mavisi (MB)
kullanilarak test edilecektir. Bu testlerde, kompozit malzeme, MB ¢ozeltisine eklenecek ve UV
1sik altinda bekletilecektir. Reaksiyon siresince MB'nin karakteristik mavi rengindeki degisim
ve c¢ozeltinin belirli dalga boylarindaki 1sik emilimi (absorbans) spektrofotometre ile takip
edilecektir. MB c¢ozeltisindeki renk degisimi, UV-Vis spektrofotometre yardimi ile olglilerek
sentezlenen malzemenin absorbans ve degradasyon degerleri hesaplanacaktir. UV isik altinda
CoQO’nun uyarilmasiyla olusan elektron bosluk ciftlerinin, aktif radikaller olusturarak MB'yi
parcalayacagl bir fotokatalitik mekanizma beklenmektedir. Elde edilen tim deneysel veriler
analiz edilerek, gelistirilen nano kil/kobalt oksit nano kompozitinin fotokatalitik aktivitesi ve su
aritma kapasitesi nicel olarak degerlendirilecektir. Bu calisma ile fotokatalitik mekanizmalarinin
daha iyi anlasilmasi ve su aritma verimliliginin artirilmasi amaglanmaktadir.
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OZET

Son ginlerde artan su kirliligi ile 6zellikle endustriyel atik sularin igerdigi organik kirleticilerin
temizlenmesi zorunluluk haline gelmistir. Bu baglamda cevreye zarar vermeyen strdirilebilir
fotokatalitik su aritma yontemleri blyuk ilgi gormektedir. Bu calismada, benzer cevresel
uygulamalarda kullaniimak (izere yiksek verimli bir fotokatalizor gelistirmek amaciyla
Co0O/Ca0-Si0, nano  kompozitleri  sentezlenecektir.  Literatirde = CoO/Ca0-SiO,
kombinasyonunun fotokatalitik uygulamalarda birlikte kullanildigina dair dogrudan bir ¢alisma
bulunmamaktadir. Bu durum, CoO/Ca0-SiO, nano kompozitinin performansinin arastirilmasi
icin yeni bir galisma alani olusturacaktir. CaO-SiO, genis bir bant araligina sahip olup
fotokatalitik agidan sinirli etkiye sahiptir; CoO'nun aktif ylzey katkisiyla bant araliginin
daraltilmasi ve boylece fotokatalitik aktivitenin artirilmasi hedeflenmektedir. Sentez igin ilk
olarak, CoO ve Ca0-SiO, tozlari farkh oranlarda karistirilarak ve homojen bir baslangi¢ karigimi
elde edilecektir. Bu karisim, organik baglayici ve safsizliklarin giderilmesi amaciyla burn-out adi
verilen bir 6n 1sil isleme tabi tutulacak ve bu islemle daha saf ve kararli bir matris yapisi
olusturulacaktir. Daha sonra bu yapi zirkonya esasli bilyali 6gutiict yardimiyla sivi ortaminda
karistirilacak ve tanecikler arasinda homojen bir dagilim saglanarak ylzey alani artirilacaktir.
Ogitillen numuneler sirasiyla ¢okeltme, siizme ve kurutma islemlerine maruz kalacaktir.
Ardindan, kristal fazlarin gelisimini ve CoO’nun matris Uzerine ¢okelmesi beklenmektedir. Bu
sebeple 700-900 °C’ler arasinda 1sil islem uygulanacaktir. Yapinin ylizey oOzellikleri ve
mikroyapisal karakterizasyonu icin Taramali Elektron Mikroskobu (SEM) analizi, icerisindeki
fazlarin tespit edilmesi icin X-1sini kirinimi (XRD), ve elementel analiz icin de Enerji Dagiliml X-
1sini Spektroskopisi (EDS) kullanilacaktir. Sentezlenen tozlarin karakterizasyonlarinin ardindan
fotokatalitik aktiviteleri, UV isik altinda metilen mavisi (MB) bozunmasi testi ile UV-Vis
spektrofotometresi kullanilarak degerlendirilecektir. Zamanla azalan absorbans degerleri
Uzerinden MB’nin bozunma kinetigi hesaplanacak ve kompozitin fotokatalitik etkinligi nicel
olarak degerlendirilecektir. CoO'nun aktif ylizey alani ile Ca0-SiO, matrisinin fotokatalitik
aktivitesini artirmasi beklenmektedir. Elde edilen bulgular ile sentezlenen nano kompozitlerin
fotokatalitik aritma sistemleri, 1s18a duyarl ylizey kaplamalari, organik kirleticilerin giderilmesi,
hava temizleme sistemleri, strdirilebilir enerji donlisimi ve cevreye duyarli teknolojik
¢Ozumler gibi bircok alanda islevsel olarak kullanilabilecek 6zellikte olmasi beklenmektedir.
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OZET

ZENITH Roket Takimi, Atihm Universitesi dgrencilerinden olusan bir mithendislik takimidir.
Takimimiz, 9-14 Haziran 2025 tarihlerinde Amerika’da diizenlenecek olan International Rocket
Engineering Competition (IREC) kapsaminda 10K COTS kategorisinde yarismak lzere ZRT-02
isimli roketi tasarlamis, analiz etmis ve (iretimini gerceklestirmistir. ZRT-02, Aerotech M2500T-
PS kati yakith motoru ile tahrik edilmekte ve 10 000 ft (= 3 048 m) apogee (en yiksek irtifa)
hedefine ulasacak sekilde yapilandiriimistir. Yapisal bitlnlik, aerodinamik kararhlik, gtivenli
kurtarma sistemleri ve moddler tasarim ilkeleri dogrultusunda imal edilen roketimiz; fiberglass
govde, karbon fiber kanatgiklar ve aliminyum yapisal baglanti elemanlari icermektedir.
Roketimize entegre edilen 6zgiin CubeSat (10x10x10 cm boyutlarinda standartlastirilmis mini
uydu) boyutlarindaki faydali yik; ucus boyunca sicaklik, basing, nem ve hava kalitesi gibi
cevresel verileri toplayarak, yer istasyonuna kablosuz olarak iletmektedir. Giig ihtiyaci, esnek
glines panelleriyle saglanmakta; giic yonetimi ise STM32 tabanli pasif BMS (Battery
Management System- Batarya Yonetim Sistemi) ile gerceklestirilmektedir. Aviyonik sistemde
birincil ve yedek barometrik altimetreler, GPS izleyici ve 6zel tasarim yliksek hizli veri kaydedici
kart bulunmaktadir. Kurtarma sistemi, apogee noktasinda drogue (stabilizasyon amaciyla
acilan kigik parasit) ve faydali yiik parasitlerinin, yaklasik 430 m irtifada ise ana parasitin
acllmasiyla islev gérmektedir. Tim ayrilma islemleri kara barut esasli sicak gaz jeneratérleriyle
yapilmis, her safhada ciftli yedekleme sistemi uygulanmistir. Tasarim ve analiz slireclerinde
OpenRocket, ANSYS ve MATLAB vyazilimlari aktif olarak kullanilmistir. ZRT-02 projesi,
miihendislik dallarinda bitincil bir yaklasimla tasarlanmis ve test edilmistir. Yapilan analizler,
yapisal saglamlik, ugus kararliligi ve gbrev basariminda sistemin yiksek performans
gosterdigini ortaya koymustur. Verilerin anlk aktarimi ve yedekli sistem mimarisi, projenin
glvenilirligini ve 6zglinliglnU artiran baslica unsurlar olmustur.
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ABSTRACT

Growing concerns about the environmental impacts and the finite nature of fossil fuels,
hydrogen fuel cells have emerged as a clean energy alternative. This study presents the design,
implementation, and analysis of a basic hydrogen fuel cell system, offering practical and
educational value in sustainable energy technologies. The project employs a Proton Exchange
Membrane (PEM) type fuel cell, selected for its operational efficiency at low temperatures and
rapid response characteristics. Hydrogen and oxygen for the fuel cell are produced through a
simple electrolysis system, and the resulting water is recycled back into the system. This
approach promotes water reuse while simultaneously generating electrical energy, enabling
the system to function with a degree of sustainability. The fuel cell system delivers electrical
power in the range of 0.5 to 1 Watt, while the electrolysis unit consumes between 12 and 24
Watts. Although the overall efficiency is relatively low compared to commercial power
generation methods, the system serves as an effective educational model for understanding
the fundamentals of fuel cell operation and energy conversion. Voltage, current, and
temperature values at the anode and cathode sides of the electrolysis unit are monitored to
evaluate system performance. To supplement experimental data, a mathematical model of the
fuel cell system was developed using MATLAB. This model estimates internal parameters—
such as hydrogen and oxygen flow rates—that are not easily measurable in a small-scale
experimental setup. The combined experimental and simulation-based approach provides a
comprehensive perspective on the operational dynamics and limitations of PEM fuel cells.
Overall, this project explores the basic principles of hydrogen fuel cell systems, offering
valuable insight into their potential applications, limitations, and future development
possibilities through system scaling and efficiency improvements. In this project, the team
initially used a ready-made setup to understand the system’s functionality and gain hands-on
experience. Following successful trials, they went beyond the commonly used pre-built
systems in the literature and developed their own electrolysis device to improve efficiency.
The main goal is to create a functional educational kit for use at their school. Although the
original plan was to build a high-power system, the high cost of PEM fuel cells led them to opt
for a lower-wattage alternative. Since hydrogen is an explosive gas, there is a risk of explosion.
However, the system was designed without hydrogen storage, which minimizes safety
concerns.
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ABSTRACT

This study investigates the feasibility of incorporating lightweight aggregates, pumice, and
perlite into asphalt concrete to promote sustainable pavement solutions in Turkey, where
these aggregates are abundantly available. Due to their inherent lower strength and durability
compared to normal-weight aggregates, lightweight aggregates pose challenges for pavement
applications. To address these issues, the study examines the effects of employing modified
asphalt binders on the mechanical performance of lightweight asphalt concrete. Control
mixtures utilizing limestone aggregates and standard 50/70 asphalt were prepared for
baseline comparison. Experimental mixtures incorporated pumice and perlite aggregates,
combined with both unmodified and modified 50/70 asphalt binders. The evaluation focused
on the Marshall Stability and moisture damage resistance, key indicators of structural
performance and durability. Results demonstrate that the utilization of modified asphalt
significantly enhances these parameters, yielding notable improvements in stability and
tensile strength. These findings support the viability of using lightweight aggregates in asphalt
mixtures when coupled with appropriate binder modifications, thus offering a sustainable and
performance-effective alternative for asphalt pavement construction. The outcomes of this
research contribute valuable insights into optimizing lightweight asphalt concrete, promoting
environmentally friendly practices, and expanding the application scope of lightweight
aggregates in the asphalt industry.

Keywords: Lightweight aggregates, Modified asphalt, Sustainable pavements, Stability
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ABSTRACT

This research aims to reduce the increasing transportation costs observed in a Liquefied
Petroleum Gas (LPG) filling facility. Three main factors contributing to the cost increase were
identified: inappropriate route planning, double trips due to low tanker capacity, and
inadequate response to dynamic customer demands. Three alternative solutions were
developed to overcome these factors. The first alternative includes pipeline implementation,
which aims to transport gas to high-demand regions through a low-cost pipeline network. The
second alternative proposes to open a new filling facility based on location allocation
modeling, which aims to reduce transportation distances and better meet customer demand.
The third alternative focuses on minimizing total travel distances and costs by clustering
customers under operational constraints through the Vehicle Routing Problem (VRP)
methodology. Each alternative was analyzed using literature review, risk assessment, and
multi-criteria decision-making methods. After determining the important criteria considered
by the company employees, the Analytical Hierarchy Process (AHP) was applied to compare
the alternatives. In addition, operational, financial, and environmental risks determined for
each alternative were considered and risk and change management strategies were discussed.
As a result, considering the risks and criteria, VRP was selected as the most applicable and
effective solution considering both cost effectiveness and adaptability. While implementing
VRP, the Elbow method was used to find the appropriate number of clusters according to
customer coordinates and demand density, and after determining the optimum number of
clusters, customer clustering was performed using K-Means. VRP models for each cluster were
solved using GAMS software. The proposed new system was compared with the existing
Transportation Management System (TMS) used by the company, and it was seen that the new
system was more successful than the existing system in terms of transportation costs, delivery
times and improvements in operational performance.

Keywords: Vehicle Routing Problem, High Transportation Cost, Gas Distribution
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ABSTRACT

This project aims to develop an infrastructure for testing Solid Oxide Fuel Cell (SOFC) systems.
Our primary objective is to create an efficient SOFC test system that is easy to install and use,
with effective sealing capabilities. In line with this goal, a comprehensive test setup is designed
to analyze the performance parameters of SOFCs. In current tubular-type reactors, serious
sealing problems occur during tests where SOFC cells are placed on tubes, due to the inability
to apply sufficient pressure to mica-based gaskets. Our project aims to solve these sealing
issues and minimize factors that negatively affect cell performance. In test system, Membrane
Electrode Groups (MEGs) produced using Yttria Stabilized Zirconia (YSZ) electrolyte with
commercial anode (Ni-YSZ) and cathode (LSM-YSZ) materials are tested. The use of planar
reactors is also evaluated within the scope of the project; however, a vertical setup is designed
to enable the necessary pressure application required for ensuring proper sealing in these
reactors. The reactor was first modeled in CAD programs and then manufactured using CNC
machines. The developed setup is tested with the produced MEGs, and the performance
values obtained are compared with similar SOFC cells in the literature. Ultimately, the SOFC
test system developed within the scope of this project will offer easy installation and use,
provide effective solutions to sealing problems, and make significant contributions to SOFC
performance evaluations.

Keywords: Solid Oxide Fuel Cell, SOFC reactor design, Hydrogen Energy
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OZET

iklim degisikligi, ntifus artisi ve pek cok farkh nedenle 6zellikle su kithigi, glinimiizde giderek
bliylyen bir cevresel felaketlerden biri olmustur. Bu cercevede, en ufak degisiklikler blylk
cevresel felaketlerin giderilmesinde blylik katkida bulunacaktir. Su kithgi konusunda miicadele
kapsaminda, bireysel su kullanimini daha verimli hale getirmek amaciyla gelistirilmis olan
HydroMind projesi; kullanicilarina yapay zeka destekli bir takip sistemi ve oyunlastiriimis bir
kullanici deneyimi ile bulusturuyor. Ozellikle banyo ve mutfak gibi su tiiketiminin yogun oldugu
alanlarda etkili ¢6ziimler sunuyor. Proje, evimizin gesitli boélgelerinde kullanilan su akis 6l¢imi
ile gercek zamanl su tiiketim aliskanliklarini tespit etmemize yarayacak verilerin toplanmasini
saglayacak ve bunlarin kullaniciya kisisel geri bildirimi saglanacaktir. Oyunlastirma unsurlariyla
desteklenen sistemde, kullanicilar dijital rozetler, goérevler ve tasarruf siralamalariyla tesvik
edilmektedir. Aileler ve arkadas gruplar arasinda saglikh bir rekabet ortami olusturarak
tasarrufu keyifli hale getiriyor. Projemiz, hem davranigsal iktisat dngoérileri hem de teknolojik
bilesenleri bir araya getirerek kullanici aliskanliklarinda buytik ¢apli degisikliklerin olusmasinda
onculik etmeyi hedeflemektedir. Kullanicilarin en ¢ok su tikettigi alanlar belirlenilmesinde,
kisiye dzel &nerilerle tasarruf stratejileri gelistiriimektedir. Ornegin, dus siirelerini kisaltma veya
bahce sulama saatlerini optimize etme gibi pratik ¢6ziimler sunuyor. Ayni zamanda egitici
yapisi ile su kithg ile ilgili bilgilendirici icerigi ile farkindalik olusmasina yardimci olacaktir.
HydroMind, bireylerin glinliik hayatlarinda rahatca kullanabilecekleri ergonomik tasarimiile 6n
plana cikmaktadir. Kurulumu kolay sensorler ve kullanici dostu arayiizii sayesinde herkesin
rahatlikla adapte olabilecegi bir sistem sunuyor. Plug-and-play sensorleri sayesinde 15
dakikada kurulabilen sistem, tiim akilli cihazlarla uyumlu c¢ahlsiyor. Bu yonliyle proje, sadece
teknolojik bir inovasyon degil; ayni zamanda sosyal fayda yaratmayi hedefleyen stirdirilebilir
bir girisim olarak 6ne ¢ikmaktadir.
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ABSTRACT

The main purpose of this study is to eliminate the uncertainty in the use of indirect materials
such as gloves, tapes, and sandpaper used in the skeleton and bonding center stations of a
company operating in the automotive sector and to increase the efficiency of these materials.
In the current situation, inadequate tracking of material allocations, inventory problems, and
lack of stock feedback led to inefficient use of the budget and disruptions in production
continuity. A systematic research process including root cause analysis and literature review
was conducted to develop solutions to these problems. In the study, the Dynamic
Programming Method with Stock Out Penalty was used to eliminate these problems and
increase efficiency. The method was evaluated within the framework of risk and change
management, considering not only its technical dimensions; but also, elements such as
organizational structure, employee resistance, management support, and motivation
strategies. In the mathematical modeling process, a dynamic programming-based model
including stock out penalties was first created; then, this model was transferred to the GAMS
software and the analyses were performed using this software. The analysis results revealed
that a significant improvement was achieved in material tracking, waste was reduced, and
production processes became more stable. In addition, the application of the model made it
possible to estimate material needs more accurately, thus minimizing both the risks of
overstocking and material shortages. In this way, the budget was used more effectively and
efficiently. Considering the organizational dimension of the process, the method's adaptation
to field conditions and the adaptation of employees to the process were facilitated. As a result,
this integrated approach made significant contributions to increasing the company's
operational efficiency and ensuring production continuity. This study was structured for
indirect material management in production environments, and a pilot application was carried
out to increase material allocation efficiency in line with the findings obtained.

Keywords: Indirect Material Management, Dynamic Programming, Resource Allocation
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ABSTRACT

Silicon photomultipliers (SiPMs) are compact, high-gain photon detectors increasingly utilized
in major physics experiments such as the Large Hadron Collider Experiments and the
Cherenkov Telescope Array. We recently developed Hybrid Resistive Plate Chambers (RPCs), a
kind of gaseous particle detector, with optical readout, where the scintillation light produced
in the gas volume is measured with SiPMs. In order to enhance the sensitivity of the the SiPMs
to the ultraviolet light produced in the common RPC gases, the SiPM windows are coated with
the organic wavelength shifter tetraphenyl butadiene (TPB), which absorbs ultraviolet photons
and re-emits them at longer wavelengths. This study presents the characterization of TPB-
coated SiPMs installed in the hybrid RPCs. An experimental setup utilizing an LED was
implemented and data were collected under varying SiPM bias voltages and LED intensities
and analyzed using ROOT software. From this, the gain of the SiPMs was extracted as a function
of operating conditions. The characterization results will inform the determination of optimal
operating voltages, validate the coated SiPMs’ performance, and support future stages of the
hybrid RPC development. Overall, this work contributes to ongoing efforts in precision
photodetector characterization for advanced particle physics instrumentation.
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OZET

Kisa ve orta mesafeli kablosuz haberlesme uygulamalarinda Zigbee, Wi-Fi, Bluetooth gibi
geleneksel yontemler kullaniimaktayken, son yillardaki gelismelerle IQRF teknolojisi bu
yontemlerin arasina katilmistir. IQRF, diistik butgeli, distk enerji tiiketimine sahip ve kullanici
dostu bir kablosuz haberlesme teknolojisi olup akilli sehirler, nesnelerin interneti ve telemetri
gibi bircok alanda kullanilabilmektedir. IQRF ¢ok yeni bir teknoloji oldugundan mevcut
¢alismalar i¢ ve dis mekanda radyo yayiliminin modellenmesiile sinirhdir. Kablosuz haberlesme
uygulama alanlarinda verimli bir haberlesme aginin kurulabilmesi i¢cin radyo yayilliminin
modellenmesiyle beraber iletim kanalinin tahmin edilebilmesi ve siniflandirilabilmesi kritik bir
oneme sahiptir. Ancak literatiirde IQRF teknolojisi kullanilarak ortam siniflandiran bir ¢alisma
bulunmamaktadir. Bu  ¢alismada, 868 MHz frekansta g¢alisan IQRF alici-verici modiilleri
araciligiyla birbirinden farkli ¢ adet ic mekan senaryosunda RSSI (Receiver Signal Strength
Indicator-Alinan Sinyalin Gli¢c Gostergesi) degerleri gercek ortamda o6lctilerek iletim ortaminin
modellenmesi ve farkli iletim ortami senaryolarinin derin 6grenme tabanli yapay zeka
yontemleri kullanilarak siniflandirilmasi  hedeflenmistir. Deneysel oOlglimler, sirasiyla
laboratuvar, koridor ve derslik ortamlarinda alici-verici mesafesi 60 cm’den baslayarak 7.2 m’ye
kadar 60 cm’lik araliklarla yapilmistir. Her bir 6lcimde 3000 adet paket gonderilmistir ve her
paket icin bir alinan glic degeri elde edilmistir. Bir 6lcim noktasinda elde edilen glic degeri bu
3000 paketin ortalama giic degeri olarak hesaplanmistir. Alinan sinyal glicli degerleri, verici
glicli ve anten kazanclari hesaba katilarak link-bltce denklemi yardimiyla yol kaybi degerlerine
donlsturdlmistir. Elde edilen yol kaybi degerleri log distance modeline uyarlanmis ve her
ortam icin farkh bir path loss exponent degeri elde edilerek iletim ortami modellenmistir.
Olusturulan modeller, ITU-R P.1238-9 ve WINNERII gibi bilinen ve standartlasan farkl yol kaybi
modelleriyle kiyaslanmistir. Her ortam icin Olclimlere 6zel olarak uyarlanan log distance
modeli, diger modellere kiyasla daha yiiksek dogruluk saglamistir. iletim ortamlarinin
siniflandiriimasi icin derin 6grenme teknigi olan LSTM (Uzun Kisa Vadeli Bellek) modeli
kullanilmistir. Her ortam icin, ortalama RSSI degerleri ve alici-verici mesafe verileri ile LSTM
modeli olusturulmus ve egitilmistir. Egitilen model, test verilerini %80 dogrulukla
siniflandirmistir. Gelecek calismalarda, RSSI ve mesafe verilerine ek olarak paketler arasi
gecikme sliresi de egitim verisi olarak kullanilarak modelin dogruluk orani iyilestirilecektir.
Sonuc olarak, bu ¢alismada IQRF tabanl kablosuz haberlesme sistemlerinin g¢esitli ortamlardaki
yayllimi incelenmis, bu iletim ortamlari modellenmis ve derin 6grenme ile bu ortamlar
siniflandirilmistir. Bu calisma Atilim Universitesi ATAK programi kapsaminda ATU-ATAK-30 kodu
ile desteklenmektedir.
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ABSTRACT

This study presents a specialized desktop application developed to monitor student
performance within the High School Entrance System (LGS), applying modern software
engineering practices within a real-world educational context. Built with C# on the .NET Core
8 platform and powered by Microsoft SQL Server, the system integrates Entity Framework
Core for ORM and a Tesseract-based OCR engine tailored to Turkish optical exam forms. Two
distinct user roles—Admin and Student—are supported through secure, role-based
authentication. Admins can manage student data, import results from PDFs, and process
scanned forms via OCR. Students can manually input scores and visualize performance trends
using built-in charts. The application allows three forms of data entry: manual input, text
parsing from PDF documents, and OCR-driven optical form recognition, enabling both
automation and flexibility. The system contributes to the field of educational informatics by
addressing a gap in localized educational assessment tools. While many learning analytics
platforms exist, most do not support automated data acquisition or contextual adaptation for
national exams like LGS. This project represents a domain-specific adaptation of OCR, offering
a reusable model for similar regional testing infrastructures. To evaluate the system’s
effectiveness, a user study was conducted with 12 participants including educators and
students. Structured feedback indicated a 91.6% satisfaction rate regarding usability and
functionality. The OCR module demonstrated an average accuracy of 93% under standard
lighting and resolution conditions. Performance benchmarks confirmed stable operation on
devices with at least 4GB RAM and Windows 10. Rather than introducing novel algorithmic
models, the project delivers innovation through architectural robustness and contextual
technology integration. Comparative analysis with existing LGS tracking tools revealed a lack
of advanced reporting features and automation pipelines—gaps this system directly
addresses. Furthermore, the software architecture accommodates real-world constraints
such as irregular PDF formatting and OCR noise through a resilient, modular pipeline design.
In summary, this work contributes a scalable, context-aware solution that combines practical
software design with domain-specific requirements. It offers a template for future systems
aiming to bridge the gap between educational needs and technology, with potential
extensions in web deployment, multilingual form handling, and Al-based scoring analytics.

Keywords: Educational Informatics, OCR, Learning Analytics
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OzZET

Sosyal medya platformlari, kullanici davranislarini analiz ederek kisisellestirilmis icerik sunan
algoritmalarla ¢alismaktadir. Ancak bu algoritmalarin kapali dogasi, kullanicilari yalnizca belirli
gorls ve icerik turleriyle sinirlandirmakta, dijital yanki odalari olusturarak bilgi cesitliligini
azaltmakta ve toplumsal kutuplasmayi arttirmaktadir. Bu soruna ¢6zim sunmak amaciyla
gelistirilen uygulamamiz, sosyal medya iceriklerinin analizini yaparak kullaniciya igerik
hakkinda seffaf bilgi saglamaktadir. Sistemin ilk sirimi, Chrome tarayici lizerinde ¢alisan bir
eklenti olarak gelistirilmistir. Kullanici, analiz etmek istedigi sosyal medya gonderisinin URL’sini
girdikten sonra "Analyze" butonuna tikladiginda sistem devreye girer. icerik metni, kelime
diizeyinde tokenizer ile islenerek tensére donustlrilir ve TensorFlow tabanli, LSTM mimarisi
ile egitilmis modele iletilir. Model, génderileri konu, duygu ve yonelim gibi siniflara ayirmakta;
bu sirecte F1 skoru ve ROC egrisi gibi dlcltlerle dogruluk degerlendirmesi yapilmaktadir. Elde
edilen analiz sonuglari, kullaniciya grafiklerle ve kisa agiklamalarla sunulmakta, boylece
iceriklerin arka plani daha anlasilir hale gelmektedir. Sunucu tarafi FastAPI kullanilarak
gelistirilen RESTful APl mimarisiyle galismakta ve istemci-sunucu etkilesimini hizl sekilde
saglamaktadir. Bu sistem, kullanicilarin algoritmalarin etkilerini fark etmelerine yardimci olarak
dijital medyada daha bilingli ve dengeli icerik tiiketimini tesvik etmektedir. ileri asamada mobil
uygulama versiyonuyla farkh platformlara entegrasyon hedeflenmekte, bdylece daha genis bir
kullanici kitlesine ulasilmasi amaclanmaktadir. Sonuc¢ olarak gelistirilen bu sistem, dijital
ortamda seffaflik, 6zerklik ve bilgi gesitliligini destekleyerek kullanici farkindaligini arttiran bir
sistem Onerisi sunmaktadir.

Anahtar Kelimeler: Algoritmalar, Sosyal Medya, Dijital Ozgtirliik
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ABSTRACT

This study aims to forecast spare parts sales for a manufacturing firm to improve inventory
and supply chain management. Inaccurate demand forecasts often lead to improper stock
level determination, resulting in unfulfilled customer needs, dissatisfaction, and potential loss
of clients. Moreover, forecasting errors can reduce the efficiency of order tracking and disrupt
overall supply chain operations. To systematically identify the root causes of poor demand
forecasting, a Fishbone Diagram was developed categorizing the causes under six primary
headings. A survey was conducted to assess the impact of each identified cause, and a Pareto
Chart was constructed based on the results. The inadequacy of the forecasting model emerged
as the most influential issue. To address this, the study employed the Box-Jenkins
methodology, a classical time series forecasting technique. Four separate ARIMA models were
developed for the four most frequently sold spare parts. Prior to model construction, unit root
tests were conducted to assess the stationarity of each time series. The selected ARIMA
models satisfied all Box-Jenkins assumptions, including stationarity, white noise residuals, and
parameter significance, ensuring that the models are statistically valid and appropriate for
reliable forecasting. The forecast results were used to determine optimal inventory levels,
aiming to reduce stockouts, avoid excessive stockpiling, and lower storage costs. This model-
driven inventory policy increases operational efficiency, enhances responsiveness to customer
demand, and ultimately improves profitability. The study demonstrates that integrating
statistically robust forecasting models into inventory planning enhances customer satisfaction
and loyalty by ensuring timely product availability. The findings contribute to the redesign of
the spare parts sales forecasting process to meet evolving market dynamics and customer
expectations more effectively.

Keywords: Time Series Forecasting, Box-Jenkins Methodology, Inventory Management
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OZET

GUnlimlzde elektronik cihazlarin yasamin tim alanlarina nifuz etmesiyle birlikte, gémull
sistemlerin kullanimi endistriyel uygulamalardan tiketici elektronigine kadar genis bir yelpazede
hizla yayginlasmaktadir. Bu artis, ¢cok sayida sirketin sektore girmesine ve son derece gesitlenmis
Urlin portfoylerinin ortaya c¢ikmasina yol agcmistir. Kiiresel pazarda rekabet avantaji saglamak
isteyen firmalar, Uriin gelistirme sidreglerini hizlandirmak ve maliyetleri minimize etmek
zorundadir. Bu baglamda, test otomasyonu ve verimlilik optimizasyonu kritik 6nem
kazanmaktadir. Bu calismada, gomili donanimlarin araylz testlerinin, gomulu isletim sistemi
tabanli yenilikgi bir yaklasimla gelistirilmesi ve uygulanmasi 6nerilmektedir. Arastirmanin temel
amaci, bu yontemin geleneksel test slireclerine kiyasla sagladigi avantajlari ve olasi kisitlamalari
sistematik olarak degerlendirmektir. Calisma kapsaminda, test sireclerinin verimliligi, maliyet
etkinligi ve olceklenebilirligi gibi kritik parametreler detayh sekilde incelenmistir. Boylece, sektorde
faaliyet gosteren firmalarin test maliyetlerini disiirmelerine, test slireglerini optimize etmelerine
ve (rlin piyasaya sirme sirelerini kisaltmalarina katki saglanmasi hedeflenmektedir. Deneysel
calisma kapsaminda, test platformu olarak Xilinx Zyng-7000 serisi bir SoC FPGA kart segilmis ve bu
kart Gizerinde calismasi icin Yocto Projesi tabanli Petalinux derleme araci kullanilarak 6zellestirilmis
bir gdbmuli Linux isletim sistemi gelistirilmistir. Sistem, kernel seviyesinde optimize edilmis ve
gerekli ag protokolii ve yazilim paketleriyle desteklenerek test edilecek araytzler icin uygun hale
getirilmistir. isletim sistemine kurulan paketler ve dahili komutlar kullanilarak gédmiilii donanimin
ethernet, ram, gpio ve seri kanal araylzleri test edilmistir. Karsilastirma amaciyla, ayni arayiizleri
test etmek icin gerekli senaryolari iceren bir gomili test yazihmi da geleneksel bare-metal
programlama yontemiyle gelistirilmistir ve testler gerceklestirilmistir. Her iki ydontem icinde test
gelistirme ve uygulama slreglerinde gozlemlenen bulgular ve test sonuglari kaydedilmis,
performans metrikleri kapsamli bir sekilde analiz edilmistir. Bulgular ve test sonuclari
karsilastirilarak ©6nerilen yeni yontemin avantajlari ve dezavantajlari ortaya konulmustur. Bu
karsilastirmalar test gelistirme siiresi, analiz edilebilirlik ve hata ayiklama, yeniden kullanilabilirlik,
kaynak kullanimi, performans kriterleri Gizerinden yapiimistir. Elde edilen sonuglar, isletim sistemi
tabanli test yonteminin, ozellikle karmasik test senaryolarinda zaman ve maliyet verimliligi
acisindan belirgin tstiinliikler sagladigini gdstermektedir. Ornegin, test gelistirme siiresinde %40'a
varan azalma gozlemlenmistir. Bununla birlikte, diislik bellek kapasitesine ve sinirli islemci glicline
sahip kiclk oOlcekli gomili sistemlerde bu yontemin uygulanabilirligi, isletim sistemi yuki
nedeniyle pratik olmamaktadir. Sonug olarak, bu ¢alisma orta ve blyiik 6lcekli gdmuli sistemler
icin isletim sistemi tabanli test metodolojisinin teknik ve ekonomik avantajlarini kanitlamaktadir.
Ancak, distk kaynakh sistemler icin alternatif ¢oziimlerin gelistirilmesi gerektigi de ortaya
konulmustur. Gelecek ¢alismalarda, mikro kernel tabanl hafifletiimis isletim sistemlerinin bu
alandaki potansiyelinin arastirilmasi 6nerilmektedir.

Anahtar Kelimeler: Gomli Linux, FPGA, Donanim Testi
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ABSTRACT

According to the World Health Organization’s 2023 data, lung cancer remains one of the
leading causes of cancer-related deaths worldwide. Especially when diagnosed at a late stage,
the progression of the disease becomes more challenging; therefore, early and accurate
diagnosis is of critical importance. Artificial intelligence (Al), as in many areas today, has come
to the forefront particularly in the field of healthcare and is assuming an increasingly decisive
role in image-based diagnostic processes. Data obtained from imaging techniques such as CT
and MRI can now be processed more rapidly and in greater depth through Al algorithms, going
beyond traditional analysis methods. This has paved the way for numerous studies in the
literature focusing on early diagnosis and treatment approaches. Among the commonly used
Al techniques for lung cancer are convolutional neural networks (CNN), support vector
machines (SVM), decision trees, and transfer learning methods. However, the success of these
methods largely depends on the proper selection of the model architecture. At this point,
Neural Architecture Search (NAS) comes into play. NAS is a method that allows neural network
architectures to be optimized automatically rather than manually. NAS evaluates the number
of layers in the model, filter sizes in each layer, activation functions, and other
hyperparameters within a search space to find the most suitable combination. The NAS model
is developed through methods such as genetic algorithms, reinforcement learning, or gradient-
based approaches. In doing so, it reduces human-driven trial-and-error processes and
produces architectures with higher performance. Automating model design in Al not only
saves time in analyzing large and complex datasets but also increases the reliability of the
results. Therefore, NAS is not merely an architectural search tool but also serves as a strategic
approach for optimizing the entire modeling process. In this study, a NAS algorithm was
developed and applied to 3D lung MRI dataset. NAS algorithm was constructed, and the best-
performing model obtained was utilized. The success of the model in segmentation of
cancerous tissues was compared with other studies in the literature and demonstrated
accordingly.

Keywords: Deep Learning, Neural Architecture Search, 3D MRI
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ABSTRACT

Online shopping is a widely preferred option among customers for its benefits such as ease of
shopping, quick delivery and time-saving. With the increasing popularity of online shopping,
user reviews about products and sellers have gained significant importance for online
shopping platforms to improve customer satisfaction. The aim of this study is to perform
sentiment analysis on customer reviews and classify them as positive or negative using natural
language processing techniques. Thus, e-commerce companies can analyze customer
feedback and solve their problems quickly. The scope of this study is to compare accuracy rates
between deep learning methods and large language models using NLP techniques to
determine the most accurate model for sentiment analysis. LSTM and RNN models were
selected from deep learning techniques, while GPT-40, GPT-4.5 and BERT were chosen from
large language models. The study started with data preparation and was followed by model
development using deep learning techniques. A dataset containing 25,000 product reviews
from Amazon was used. The dataset includes 15,000 negative and 9,999 positive reviews and
the available data was split into 70% for training and 30% for testing. Before training the
models, a basic text preprocessing pipeline was implemented. This included removing non-
alphabetic characters, converting all text to lowercase, and removing leading and trailing
spaces. Then aforementioned methods were employed to classify the reviews as positive or
negative. We found that the RNN model achieved an accuracy rate of 72%, and the LSTM
model outperformed it with an accuracy of 85% on the same dataset. To compare with deep
learning models we developed, we also tested the large language models as well. GPT-40
model performed with an accuracy of 69.12%, GPT-4.5 model achieved 70.12% accuracy
without fine-tuning and 80.00% accuracy with fine-tuning. On the other hand, DistilBERT
model outperformed with an accuracy of 88.09%. We conclude that both LSTM and RNN
models and large language models can be used to analyze the costumer reviews.

Keywords: Natural Language Processing, Deep Learning, Large Language Models
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ABSTRACT

The increasing climate crisis and accelerating global warming change have made the transition
away from fossil-based energy systems toward cleaner and more sustainable alternatives. In
response to the urgent need to reduce carbon emissions and mitigate the greenhouse effect,
governments and industrial sectors are increasingly prioritizing renewable energy using.
Nevertheless, the inherent intermittency of renewable sources such as wind and solar
introduces critical challenges related to energy storage and grid stability. In this context,
hydrogen has emerged as a strategic energy source due to its high energy density and zero
emission. Among hydrogen-based technological solutions, Power-to-Gas (PtG) stands out as a
promising approach. The process of PtG contains hydrogen production via proton exchange
membrane water electrolysis (PEMWE) with using of renewable electricity and production
synthetic methane with a reaction between hydrogen gas and carbon dioxide that known as
methanation. This study proposes an integrated PtG system comprising wind energy
harvesting, hydrogen production, carbon capture, and methanation processes to generate
synthetic methane. Electricity is produced using 3.3 MW grid-connected wind turbines
installed in the Saros Gulf region, with daily wind speed data utilized to simulate realistic
production profiles. The electrical energy supplies a 1.25 MW proton exchange membrane
(PEM) electrolyzer for hydrogen generation. Concurrently, a 250 kW carbon capture unit
positioned adjacent to a coal-fired thermal power plant in Canakkale Biga captures CO;
emissions from flue gases. The recovered CO, and produced hydrogen are subsequently
processed in a 500 kW methanation reactor to synthesize CH,4. Operating in a grid-connected
configuration, the system provides a technically viable and environmentally sound solution for
large-scale energy storage, CO, utilization, and renewable energy integration. The findings
underscore the potential of PtG technology as a cornerstone in the transition toward a
sustainable and decarbonized global energy system.

Keywords: Power-to-Gas, synthetic methane production, hydrogen production
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OZET

Orman yanginlarinin %87’i insan kaynakl sebeplerle gerceklesmektedir. Bunun %50’si ise
piknik atesi nedeniyle olmaktadir. Bu proje, agik hava etkinliklerinde 6zellikle yaz aylarinda
piknik atesi nedeniyle sik¢a karsilasilan yangin risklerini azaltmak Uzere glivenli, cevre dostu
pisirme ¢ozimleri gelistirmek amaciyla tasarlanmistir. Gelistirilmekte olan sistem, tasinabilir
glnes enerijili bir barbeki Gnitesidir. Geleneksel kémiir ya da gazli mangal sistemlerinin aksine,
tamamen yenilenebilir enerji kaynaklarini kullanarak pisirme islemini gerceklestirmektedir. Bu
ozelligiyle hem c¢evresel surdirilebilirlige katki saglamakta hem de agik alev kullanimini
ortadan kaldirarak yangin glivenligi konusunda énemli bir avantaj sunmaktadir. Proje, kamp,
piknik, festival gibi acik hava etkinliklerinin yani sira, elektrik altyapisinin yetersiz oldugu afet
bolgelerinde, ¢adir kentlerde de 6nemli bir kullanim potansiyeline sahiptir. Ayni zamanda,
karbon ayak izini azaltmak isteyen cevre bilincine sahip bireyler igin cazip bir alternatif
sunmaktadir. Egitim kurumlarinda vyenilenebilir enerji ve surdirilebilirlik konularinin
uygulamali sekilde 6gretilmesinde de kullanilabilecek bir 6rnek teskil etmektedir. Barbekii
Unitesi, fotovoltaik glines panelleri araciligiyla cevreden topladigi glines enerjisini, sistem
icerisindeki batarya lizerinden endiiksiyon bobinlerine aktarir. Endiiksiyon teknolojisi, yalnizca
pisirme ylizeyinde 1sI Uretir; bu da cevreye kivilcim ya da alev sicramasi ihtimalini ortadan
kaldirmaktadir. Bu tip bir mangal, 6zellikle ormanlik alanlarda, kamp yerlerinde ve hassas
ekosistemlerde glvenli kullanim imkani sunar. Tasarim slirecinde mihendislik agisindan birgok
kriter g6z 6ntinde bulundurulmustur. Kullanici glivenligi, sistemin birinci dnceligidir. Elektriksel
bilesenler izole edilmistir ve asiri 1sinma gibi durumlara karsi koruma sistemleri entegre
edilmistir. Taginabilirlik agisindan ise urin, hafif malzemelerden Uretilmistir. Enerji verimliligini
artirmak amaciyla, gilines 151€in1 maksimum dizeyde toplayabilecek agilandirilabilir panel
sistemi kullanilmistir. Ergonomik tasarimi sayesinde kullanici dostu bir arayliz sunmakta, farkh
yas gruplarinin kolaylikla kullanabilecegi bir yapi saglamaktadir. Sonug olarak, bu proje hem
teknolojik yenilik hem de cevresel fayda acisindan ¢ok yonli katkilar sunmaktadir. Glines
enerjisi ve indlksiyon teknolojisinin bir arada kullanimini sayesinde gelistirilen bu barbeki
Unitesi, doga ile uyumlu, glvenli ve strdirilebilir bir yasam bicimini destekleyen gelecegin
yesil teknolojilerine somut bir 6rnek teskil etmektedir.

Anahtar Kelimeler: Glines enerjisi, indiksiyon, yangin giivenligi

103



ESTABLISHING AN EXPERIMENTAL SETUP FOR 3-PHASE BLDC MOTOR SPEED AND POSITION
CONTROL

*Yigit Erdem, Sueda Saygili, Cemal Arda Hoysaloglu, Omer Isik, Raif iyiparlakoglu, Ali Emin
Atilm University, Department of Automotive Engineering, Golbasi, Ankara

*e-mail: erdem.yigit@student.atilim.edu.tr

ABSTRACT

This study presents the design and proof-of-concept testing of an affordable, high-precision
drive system for a small three-phase brushless DC (BLDC) motor. The work grew out of a senior
capstone course and combines custom electronics, embedded control software, and a
purpose-built mechanical test bench. The electronics are built around a six-transistor inverter
controlled by an STM32 micro-controller. Instead of the common six-step “Hall sensor”
approach, the team adopted field-oriented control (FOC) so that motor torque and speed can
be adjusted smoothly even at low revolutions. Rotor position is measured with a low-cost
magnetic encoder that offers far finer resolution than the original Hall switches, reducing
torque ripple and audible noise. To verify performance under realistic loads, a mechanical test
bench were built. This design introduces a vertical weight stack—similar to the sliding carriage
on a gym “Smith machine” —so that the motor rotation can be stressed with both friction and
axial force. Linear bearings keep the shaft aligned, while a simple hand-operated brake lets the
tester raise the load in small steps. Testing shows that the encoder-based FOC drive reaches
roughly 11000 rpm while drawing only a third of the peak current demanded by an off-the-
shelf six-step controller running under the same conditions. Surface temperatures on the
power transistors remain well below typical safety limits, and no excessive vibration or bearing
wear was observed during multi-hour runs. Although the system is still a laboratory prototype,
the results suggest that high-quality speed control can be achieved with inexpensive parts and
student-level manufacturing methods such as low-end 3-D printing and hand-soldered circuit
boards. Planned next steps include redesigning the power board as a compact printed-circuit
assembly, upgrading the current-sense amplifier for faster feedback, and refining the cooling
layout so that component temperatures stay even lower.

Keywords: BLDC motor, Field-oriented control, Magnetic encoder
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OZET

Kuresel iklim degisikliginin 6nemli sonuglarindan olan kuraklik, etkisini yavas gosteren ve bu
etkiyi zamana yayan bir dogal afettir. Temel baglamda yetersiz yagis ile ortaya ¢ikan kuraklik
sicaklk, yagis, nem ve riizgar gibi iklimsel degiskenlere baghdir. Kullanilabilir su kaynaklari,
tarimsal Uretim ve ekosistem cesitliligi Gzerinde oldukga etkili olan kuraklik canli yasamlari igin
ciddi bir tehdittir. icerisinde bulundugumuz yiizyilda iklim degisikligi kaynakl yayginlasan bir
problem olmasindan dolayi arastirmalarin odak noktasi olmustur. Tirkiye sinirlari igerisinde
bulunan bolgelerin kuraklik durumlarinin tespiti, iklim projeksiyonlarim ve alinabilecek
onlemler noktasinda calismalarin lokal olarak o6zellestirilmesi gerekmektedir. Bu ¢alisma
kapsaminda Sinop iline bagh Boyabat ilgesinin kuraklik analizleri gerceklestirilmistir. Calismada
Meteoroloji Genel Midirligi’nden temin edilen 1964 ile 2023 yillari arasindaki yagis
yukseklikleri ve sicaklik degerleri veri olarak kullanilmistir. Kuraklik analizleri literatiirde yaygin
olarak kullanilan Standart Yagis indisi (SPI) ve Standart Evapotranspirasyon Yagis indisi (SPEI)
yontemleri kullanilarak gergeklestirilmistir. Aylik elde edilen yagis indislerinin yaninda 3 aylik,
6 aylik, 9 aylik ve 12 aylik gibi farkli periyotlar igcinde kuraklik indisleri elde edilmistir. Boylece
arastirma bolgesinin kisa ve uzun vadeli kuraklik durumlari irdelenmistir. Calisma sonucunda
elde edilen yagis indislerinin siniflandirilmasiyla asiri kurak, kurak, normal, yagisli ve asiri yagisli
donemsel siniflandirmalar yapilmistir. Béylece incelenen 59 yillik stirenin kuraklik dénguleri ve
dagihimlari grafiksel olarak ortaya konulmustur.

Anahtar Kelimeler: Kuraklik, Yagis, SPI, SPEI
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ABSTRACT

This research was conducted to analyze the problems experienced in the production line of a
company manufacturing solar panels. In the factory, mass production is carried out and panels
with different electrical powers are produced according to customer demands. The production
area consists of 4 parallel production lines and a total of 47 stations. The production process
study showed that calibration errors, equipment problems, and a shortage of buffer space
cause items to be delayed at certain stations, slowing their progress to the following stations.
Product accumulation between stations, slows down the production flow, inefficient use of
production capacity, and loss in labor time and cost are the results of this issue. As a result,
the order deliveries are delayed. The main goal of this research is to increase production
efficiency by ensuring single-point flow, eliminating bottlenecks, and reducing station cycle
times. A fishbone diagram was used for showing the outcomes of brainstorming meetings with
business executives and production line observations. Based on this diagram, an 11-question
survey was prepared and applied to 15 participants, including blue-collar and white-collar
workers as well as managers. The survey results were analyzed using a Pareto diagram, and it
was determined that bottlenecks between stations were the most critical issue affecting
production flow. In order to solve this problem, detailed literature reviews and analytical
studies have been carried out and it has been found that buffer insertion is the most
appropriate solution. To eliminate the bottleneck between the critical stations, a linear
programming approach was applied using the LINGO software for modelling. Every station's
cycle time is analyzed, and the stations with the longest cycle times were determined. A
buffer's used next to these stations in order to create an intermediate stock area, and to
increase the productivity and balance the production flow. The Constraints were buffer
capacity, cycle time, layout, and cost were taken into account in the model. The model includes
binary and continuous forms to express the decision variables. The ideal buffer capacity was
identified by using stochastic modeling and queuing theory, which helped shorten cycle
durations and greatly increase production line efficiency.

Keywords: Queueing Theory, Buffer Allocation Problem, Linear Programming
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OZET

Canli yasaminin en temel ihtiyaci su, ginimizde teknolojinin ve endistri alanlarinin
gelismesiyle beraber ciddi oranda kirlenmektedir. Su kirliligine sebep olan baslica
kirleticilerden biri de agir metallerdir. Cimento, deri, metalurji, boya ve seramik gibi
endustrilerde yaygin olarak kullanilan krom iyonu toksik ve zararli bir agir metal olup sularin
kirlenmesinde dnemli bir role sahiptir. Su kaynaklarinin kisitli olmasi ve yakin gelecekte diinya
nifusunun su sikintisi yasama olasiliginin yiiksek oldugu gz 6niine alindiginda, krom iyonu
gibi kirleticilerin sulardan uzaklastirilmasi gerekmektedir. Atik sulardan kromun giderilmesi igin
geleneksel ayirma yontemlerinden ¢oktiirme, membran filtrasyonu, ters ozmoz, iyon degisimi,
adsorpsiyon ve biyolojik yontemler gibi birgcok metot kullanilmaktadir. Bu ¢alisma kapsaminda
ise, sulu c¢ozeltilerde bulunan krom iyonunun giderimi strekli akis kosullarinda kapasitif
deiyonizasyon prosesi kullanilarak gerceklestirilmistir. Bu kapsamda ilk olarak aktif karbon ile
kaplanmis elektrotlar hazirlanmis, elektrokimyasal ve morfolojik 6zellikleri dongtsel voltametri
ve SEM analizi kullanilarak karakterize edilmistir. Elektrokimyasal analiz sonuglari hazirlanan
elektrotlarin kararli oldugunu, SEM fotograflari ise ylizeyin homojen olarak kaplandigini
gostermistir. Surekli akis kosullarinda deneyler 6zgiin olarak tasarlanmis akis hicresi
kullanilarak yapilmis, adsorpsiyon ve desorpsiyon kosullarinda sistem en az 5 dongi olacak
sekilde galistirilmis ve adsorpsiyon verimini %92,8 olarak belirlenmistir. Ayrica, farkh akis hizi
ve voltaj degerlerinde (0,8V-1,2V) de deneyler yapilmis ve akis hizinin artisiyla krom giderim
veriminin azaldig tespit edilmistir. Bu ¢alismadan elde edilen sonuglarin on birinci kalkinma
planinda yer alan 6ncelikli alanlardan cevrenin korunmasi ve su kaynaklarinin sirdirlebilir
sekilde yonetiminin saglanmasina yonelik katkilar saglayacagi distinilmektedir.

Anahtar Kelimeler: Kapasitif Deiyonizasyon, Krom Giderimi, Su Kirliligi
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