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ÖNSÖZ

Bu kitapçık, 2024–2025 Eğitim-Öğretim yılı boyunca Bilgisayar Mühendisliği
Bölümü öğrencilerinin yürüttüğü mezuniyet projelerine ait poster
çalışmalarını bir araya getirmek amacıyla hazırlanmıştır. Posterler, 23 Mayıs
2025 tarihinde düzenlenen sergide sunulmuş ve yoğun ilgi görmüştür. Bu
kitapçığın, bölüme ait bilimsel birikimi, öğrencilerin üretkenliğini ve sektörle
olan bağlarını gelecek yıllara taşıyan kalıcı bir kaynak olmasını diliyoruz.

GİRİŞ

Mezuniyet projeleri, öğrencilerin lisans eğitimleri boyunca edindikleri bilgi ve
becerileri gerçek dünya problemlerine uygulayarak geliştirdikleri çalışmaları
içermektedir. Projelerde yapay zekâ, web ve mobil uygulamalar, ağ ve bulut
teknolojileri gibi güncel konular ele alınmıştır. Bu yıl 45 farklı proje
değerlendirilmiş ve sergilenmiştir. Poster sunumları hem akademik
çevrelerden hem de sanayiden yoğun katılımla gerçekleşmiştir. Katılımcılar,
öğrenci projelerini incelemiş, geribildirimlerde bulunmuş ve ödül almaya hak
kazanan projeleri değerlendirmiştir.

POSTER YARIŞMASI

Poster sergisi kapsamında projeler akademik ve endüstriyel jüri üyeleri
tarafından değerlendirildi. Değerlendirme kriterleri aşağıdaki ölçütleri
içermektedir.

Proje konusu ve özgünlüğü
Teknik yeterlilik ve uygulama
Sunumun görsel düzeni
Yenilikçilik ve sektörel uygulanabilirlik

Değerlendirme sonucuna göre, ilk üç proje şöyle belirlenmiştir. 

       1.Proje Başlığı: Yapay Zeka Kullanarak Kumaş Deseni
Segmentasyonu ve Üretim
       Proje Ekibi: Beyza Şahin, Deniz Türköz, Zahraa Altekreeti
       Danışman: Assoc. Prof. Dr. Ahmet Çağdaş Seçkin
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   2.Proje Başlığı: Hafif Derin Öğrenme Modelleriyle Deepfake Görüntü
Algılama
        Proje Ekibi: Ardıl Silan Aydın, Elif Yılmaz, Neslihan Özdil
        Danışman: Assist. Prof. Dr. Samsun Mustafa Basarıcı
   3.Proje Başlığı: Bulut Bilişimde Enerji Verimli Sanal Makine Tahsisi
Optimizasyonu
         Proje Ekibi: Tamer Kanak
         Danışman: Assist. Prof. Dr Hüseyin Abacı

TEŞEKKÜR

Poster sergisine katkı sağlayan tüm öğrenci, akademisyen ve sanayi
temsilcilerine teşekkür ederiz. Özellikle değerlendirme komitelerinde yer
alarak projeleri titizlikle inceleyen aşağıdaki isimlere şükranlarımızı sunarız.

SANAYİ JÜRİSİ ÜYELERİ

Bilgehan ÜNÜBOL
Bilgi Teknolojileri Bölümü Müdürü, JANTSA, Aydın

Ceren YILMAZ
Stratejik Planlama Bölümü Müdürü, JANTSA, Aydın

Ebru KILIÇASLAN
AR-GE Bölümü Müdürü, INOHOM, Uşak

Elvin YAVUZ
Bilgi Teknolojileri Bölümü Müdürü, HAUS, Aydın

Emre YÜZ
AR-Ge Bölümü, HAUS, Aydın

Fatih KEÇELOĞLU
AR-Ge Bölümü Müdürü, OKT Trailer, Aydın
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Hüsnü ÖZDEN
Bilgi Teknolojileri Bölümü Müdürü, Polat Holding, Aydın

Mücahit YAŞAR
Bilgi Teknolojileri Bölümü Müdürü, OKT Trailer, Aydın

Onur KARCI
AR-GE Bölümü, OKT Trailer, Aydın

Yakut ÖZCAN
AR-GE Bölümü Müdürü, INOHOM, Uşak

AKADEMİK JÜRİ ÜYELERİ

Assoc. Prof. Dr. Ahmet Çağdaş SEÇKİN 
Bilgisayar Mühendisliği Bölümü, ADÜ, Aydın

Assoc. Prof. Dr. Fatih SOYGAZİ
Bilgisayar Mühendisliği Bölümü, ADÜ, Aydın

Assist. Prof. Dr. Hüseyin ABACI 
Bilgisayar Mühendisliği Bölümü, ADÜ, Aydın

Assist. Prof. Dr. Samsun Mustafa BAŞARICI
Bilgisayar Mühendisliği Bölümü, ADÜ, Aydın
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RESULTS
The experiments demonstrated that the
ADALETDANIŞ system performs effectively in
answering legal questions. According to the
evaluation metrics, the model achieved
approximately 85% accuracy and a comparable F1
score on the test dataset, indicating a high level of
correctness in its responses. Furthermore, the
system's answers were observed to be consistent
and well-articulated, grounded in relevant legal
sources.

ABSTRACT
Access to legal consultation services remains a significant
challenge for many individuals due to the complexity of legal
procedures and high associated costs. This study proposes
ADALETDANIŞ, an AI-powered chatbot platform that utilizes
Turkish legal documents to address this issue. The proposed
system is designed using the Retrieval-Augmented Generation
(RAG) architecture and leverages advanced deep learning
models such as BERT and T5 to generate fast and accurate
responses to users’ legal questions. In doing so, the system
democratizes access to legal information and reduces the
reliance on costly legal consultation services.

METHODOLOGY
The proposed system is designed based on the Retrieval-Augmented
Generation (RAG) approach. In the first step, a knowledge base was constructed
from Turkish legal texts (e.g., laws and court decisions), and these documents
were subjected to preprocessing. Then, a BERT-based retrieval model was
trained to match user queries with relevant content from the knowledge base.
Based on the retrieved content, a T5-based language model was used to
generate the final answers. The performance of the system was evaluated on a
curated Turkish legal question-answer dataset using metrics such as accuracy,
precision, recall, and F1-score.

ÖZET
Günümüzde dijital platformlar üzerinden bilgiye erişim artarken
hukuki danışmanlık almak, karmaşık süreçler ve yüksek maliyetler
nedeniyle sınırlı kalmaktadır. Bu tez kapsamında geliştirilen
ADALETDANIŞ adlı web tabanlı yapayzeka sohbet botu, kullanıcılara
hızlı, doğru ve erişilebilir hukuki bilgi sunmayı hedeflemektedir.
Sistem, Türk hukuk dokümanlarından yararlanarak RAG (bilgi
getirim destekli üretim) mimarisi ile çalışmakta ve BERT ile T5 gibi
modelleri bir arada kullanmaktadır. Bu yaklaşımla hukuki bilginin
daha geniş kitlelere ulaşması sağlanarak yasal danışmanlık
ihtiyacına yenilikçi bir alternatif sunulmaktadır.

SYSTEM ARCHITECTURE
The architecture of the ADALETDANIŞ system is based on the principles of
Retrieval-Augmented Generation (RAG)and is designed with two main
components: information retrieval and answer generation. In the first stage, a
BERT-based retrieval mechanism searches the legal document database to
fetch the most relevant texts corresponding to the user's query. In the second
stage, the retrieved texts are fed into a T5-based language model, which
generates a natural language response appropriate to the question. This two-
step architecture enables the system to provide answers that are both
grounded in reliable legal sources and fluently articulated.

CONCLUSION
This study marks a significant step toward the
democratization of legal knowledge by offering an
intelligent consultation platform that users can
access free of charge. The ADALETDANIŞ system
successfully fulfilled its purpose by providing
highly accurate responses to legal questions
during testing. The results indicate that this
approach can reduce the need for costly legal
consultation services and serve as a foundation
for future AI-based legal applications.

A RETRIEVAL-AUGMENTED GENERATION (RAG) BASED QUESTION-
ANSWERING SYSTEM FOR THE TURKISH LEGAL CONSULTATION

THIS STUDY PRESENTS ADALETDANIŞ, A QUESTION-ANSWERING SYSTEM DEVELOPED USING THE RAG ARCHITECTURE TO ENHANCE THE ACCESSIBILITY OF LEGAL KNOWLEDGE.

AUTHORS
Beril KARTAL - berillkartal@gmail.com
Yusuf ÇELİKKIRAN - y.celikkirann@gmail.com
Supervisor: Asst. Prof. Dr. Gözde ALP

AFFILIATIONS Adnan Menderes
University, Faculty of Engineering,
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This project is supported by the following
institutions:

Presidency of Defence Industries (SSB),
SAYZEK - Defense Industry Artificial
Intelligence Capability Cluster, Artificial
Intelligence Academic Thesis Program
(ATP)
The Scientific and Technological Research
Council of Turkey (TÜBİTAK), BİDEB - 2209-
A University Students Research Projects
Support Program
T3 AI Undergraduate Research Scholarship
Program





Focused Service: Reducing trial-and-error and admin
tasks, clients focus on progress, experts on care.
Data-Driven Trust: NLP analysis turns feedback into
evidence, strengthening recommendations.
Accessible Support: AI makes expert guidance accessible
from anywhere.

Bu proje, yapay zekâ destekli bir web platformu geliştirerek
kullanıcıları diyetisyen, psikolog, öğretmen ve fitness koçu
gibi uzmanlarla eşleştirir. Seans sonrası geri bildirimler analiz
edilerek en uygun uzmanlar belirlenir ve otomatik Zoom
bağlantıları oluşturulur. Böylece kullanıcılar ihtiyaçlarına
uygun hizmete hızlıca ulaşırken, uzmanlar da görünürlük
kazanır.

AI POWERED WEB-BASED APPOINTMENT SYSTEM

Authors AffiliationsAdnan Menderes University, Faculty
of Engineering, Department of
Computer Engineering

This project develops an AI-powered web platform that
connects users with dietitians, psychologists, teachers,
and fitness coaches. Post-session feedback is analyzed
to recommend the most suitable experts, and Zoom
links are automatically generated. This streamlines
access to relevant services for users while enhancing
visibility for professionals.

Programming language: Python 3.11
Web framework: Django 4 (MVT, REST API, JWT auth)
Database: Django’s default, file-based relational engine
bundled with Python
AI / NLP: spaCy, scikit-learn, Hugging Face Transformers
(BERT fine-tuned on 15 need-tags)
Frontend: HTML5, CSS3, Bootstrap 5, JavaScript
Scheduling & video: Zoom REST API (auto-meeting
creation)

Quick Need Detection: BERT model maps each review
to one of 15 need-tags in seconds.
Right Match First Time: Category scoring guides users
to the right expert, reducing trial and error.
Auto Booking System: Approved sessions auto-generate
Zoom links, saving time.
Easy Access: Rural users included, anyone can connect
with experts without travel.

Remote work and wellness trends have surged, but
most booking sites still leave users guessing which
expert fits them best. Our AI-driven web platform
bridges that gap by analyzing post-session feedback to
match clients with the most suitable dietitians,
psychologists, teachers and fitness coaches, saving
time and boosting satisfaction.

ÖZET

CONCLUSION

INTRODUCTION
ABSTRACT

TECHNOLOGY STACK

RESULTS/FINDINGS

Hazal Sena GÜLER-Batuhan ATAMAN
hazalsenaguler@gmail.com
batuhanataman.dev@gmail.com
Supervisor Assist. Prof. Dr. Gözde ALP



Results
The study shows that deep learning models, especially ANN and LSTM, outperformed traditional
methods in predicting ADRs. ANN achieved the highest accuracy by capturing complex patterns,
while LightGBM reached a 96% accuracy score on structured data with missing values. These
results highlight AI’s potential to enhance early ADR detection and support safer clinical
decisions.

Türkçe Özet

Bu proje, hasta demografisi, ilaç kullanımı ve ADR geçmişi gibi çok kaynaklı verilerle makine ve derin öğrenme teknikleri kullanarak advers
ilaç reaksiyonlarının (ADR) erken tespitini amaçlamaktadır. Random Forest, SVM, LSTM ve ANN modelleri geliştirilmiş; veri ön işleme, özellik
mühendisliği ve PCA uygulanmıştır. Veri dengesizliği oversampling ve ağırlıklı kayıp fonksiyonlarıyla giderilmiştir. En iyi sonuç LightGBM
modeliyle elde edilmiş, bu da yapay zekânın ADR’lerin erken tespitinde ve hasta güvenliğinde önemli bir rol oynayabileceğini göstermiştir.

The study used clinical data, applied PCA for
preprocessing, and trained models like Random Forest,
LightGBM, ANN, and LSTM. Tools like MultiOutputClassifier
and GPU training helped handle complex data effectively.

On the other hand, when ADRs of patients with the same primary ID were combined, the Artificial Neural Network
(ANN) model produced the highest performance in that specific scenario, achieving an accuracy of 79.68% (0.7968).
These findings demonstrate that various AI models can effectively operate on both complete and incomplete real-
world healthcare datasets, and that properly grouping and preprocessing data can significantly enhance ADR
prediction performance. In this study, accuracy was used as the primary evaluation metric.

This study presents a multi-phase artificial intelligence (AI) framework for predicting adverse drug reactions (ADRs)
using real-world patient data. A unified dataset consisting of 44,097 records was created from sources such as FAERS
and national health databases. During the preprocessing phase, missing data was handled in two ways: by imputing
with mean values and by analyzing the raw data without imputation. Appropriate AI algorithms were applied for both
approaches.
In the initial phase, all ADRs were used directly without any grouping or transformation. Later, ADRs associated with
records sharing the same primary ID and drug name were merged, and AI models were applied to these grouped
records for ADR prediction. Multi-label classification was addressed using the MultiOutputClassifier, allowing
prediction of up to 10 different ADRs per patient.
Among the models tested, LightGBM achieved the best overall performance, even when working with
incomplete data. The accuracy score obtained with LightGBM was 96% , highlighting its robustness in
handling missing values.

The project successfully developed an AI and ML-based system for predicting ADRs. Among the tested models, ANN
demonstrated superior performance, particularly when data aggregation techniques (e.g., combining side effects for the same
Primary ID) were applied. The results confirmed the feasibility of this approach in clinical decision support systems, showcasing
the potential to improve patient safety and streamline healthcare processes. 

The cost of the project was calculated by taking into account the labor and tool requirements in the data collection, processing,

model development and evaluation stages. The use of Python-based open source tools reduced the costs.

Analysis

Conclusion

Methodology

Abstract

This project focuses on early detection of adverse drug reactions (ADRs) using machine learning and deep learning. By combining data
from FDA and hospitals, models like Random Forest, SVM, LSTM, and ANN were trained. ANN performed best, especially with feature
aggregation. Techniques like PCA, oversampling, and weighted loss helped address data challenges. The results show AI's potential to
improve drug safety through proactive ADR prediction.

References
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Basit mobil ve 2D aksiyon oyunlarında zorluk seviyesi, genellikle sabit,
seviye temelli veya skor odaklı yapılarla belirlenmektedir. Bu
geleneksel yöntemler kolay uygulanabilir olsa da, oyuncunun anlık
performansına dinamik olarak uyum sağlama konusunda yetersiz
kalmaktadır. Bu çalıșmada, temel bir 2D aksiyon oyununa entegre
edilen Q-learning tabanlı bir adaptif zorluk sistemi önerilmektedir.
Sistem; oyuncunun son 10 saniyede aldığı hasar, öldürdüğü düșman
sayısı, tamamladığı görevler ve çevresindeki düșman yoğunluğu gibi
verileri analiz ederek, zorluk seviyesini gerçek zamanlı olarak
ayarlamaktadır.

In simple mobile and 2D action games, difficulty levels are typically
determined through fixed, level-based, or score-oriented systems. While
these traditional approaches are easy to implement, they fall short in
dynamically adapting to the player's real-time performance. In this study,
a Q-learning-based adaptive difficulty system is proposed and integrated
into a basic 2D action game. The system adjusts the difficulty level in real
time based on key performance indicators: the number of enemies
defeated and damage taken in the last 10 seconds, the number of
completed quests, and the density of nearby enemies. These metrics are
chosen to reflect both the player's recent success and the level of
challenge they are currently facing, enabling the system to increase or
decrease difficulty accordingly.

20 participants played both the base version with fixed difficulty and the
version with a Q-learning-based dynamic difficulty system. Every 10
minutes, they rated the combat difficulty on a scale from 0 to 10. The goal
was to keep the experience within the 4–6 “ideal difficulty” range. The RL
system largely maintained a balanced difficulty, while the base version
showed a tendency to become harder over time. However, considering
individual play styles, the system appears open to further
personalization.

The Q-learning-based dynamic system adapted to player performance
and provided a more balanced experience. This approach shows
potential to improve player satisfaction and could benefit from further
tuning of reward functions and parameters to better accommodate
different player profiles.

Beyza KARTAL email: kartalbeyza5802@gmail.com
Supervisor : Assistant Professor Samsun Mustafa BAȘARICI

The agent defines the player's current state using the following four parameters, collected in
Unity (C#) and sent to Python in JSON format:
recentDamage: Total damage taken over the past 10 seconds
recentKills: Number of enemies defeated over the past 10 seconds
recentQuests: Number of tasks completed over the past 60 seconds
nearbyEnemies: Number of enemies in close proximity
These parameters are represented as a 4-dimensional tuple and used as the Q-table key.
Action Space
The agent selects one of three possible actions:
A₀ (Easy): Reduce enemy count, slow enemy speed, decrease weapon delay
A₁ (Normal): Maintain default game settings
A₂ (Hard): Increase enemy count, speed up enemy spawn, increase weapon delay
Each action corresponds to a combination of three difficulty dimensions (enemyCountLevel,
enemySpeedLevel, weaponDelayLevel) and is returned to Unity in JSON format.
Reward Function
 After each action, the agent receives feedback based on the player’s performance. The reward is
calculated as:

This dynamic reward design helps the agent distinguish between effective and ineffective
difficulty adjustments.
Q-Table Update
Q-values are updated using the Bellman Equation:

After evaluating the Q-values, the agent selects the action with the highest value. If the confidence
gap (difference between max and min Q-values) is low, the agent defaults to the Normal setting to
avoid oscillation.

Action Selection

State Representation

A REINFORCEMENT LEARNING APPROACH
FOR DYNAMIC DIFFICULTY ADJUSTMENT IN

BASIC-LEVEL VIDEO GAMES

Özet

Result 

 Abstract

Conclusion

 References
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Autonomous Guided Vehicle Software Design with Voice Commands
Authors: Emrah FİDAN (emrahfdn.work@gmail.com)- Begüm İŞ (begum.is@outlook.com) - Kürşat Edebalı YILDIRIM (kedabaliyildirim@gmail.com)

Advisors: Doç. Dr. Fatih SOYGAZİ - Doç. Dr. Ahmet Çağdaş SEÇKİN

For the voice command recognition model, various ML algorithms and
CNN/LSTM-based deep learning architectures were trained with a custom

dataset. The LSTM model showed highest performance at 95.5% accuracy. A
custom OpenCV workflow for ArUco marker detection achieved 100% detection
rate across 10 markers. Position data was precisely extracted and successfully

integrated into the vehicle's navigation system.

Özet

Abstract

System Architecture

Methods
Results

Application Areas

Bu proje, kamera aracılığıyla ses komutları ve ARUCO kod tanıma sistemini
birleştirerek LIDAR ve geleneksel kılavuz sistemleri olmadan çalışan düşük maliyetli bir

otonom güdümlü araç geliştirmeyi amaçlamaktadır. ARUCO kodları, endüktif kablo
veya şerit takibi gibi karmaşık altyapı gereksinimlerini ortadan kaldıran ve değişikliklere

hızlı uyum sağlayan esnek bir çözüm sunar. Navigasyon sistemi A* ve Dijkstra
algoritmalarını kullanırken, tek kartlı bilgisayarlar ve kamera modülleri geleneksel

sistemlere kıyasla donanım maliyetlerini önemli ölçüde azaltır.

This project aims to develop a low-cost autonomous guided vehicle that operates
without LIDAR and traditional guidance systems by combining voice commands and
ARUCO code recognition via camera. ARUCO codes provide a flexible solution that

eliminates complex infrastructure requirements such as inductive cable or strip
tracking, allowing quick adaptation to changes. The navigation system utilizes A* and
Dijkstra algorithms, while single-board computers and camera modules significantly

reduce hardware costs compared to conventional systems.

The electronic design of the autonomous vehicle
developed in the project is centered around a single board
computer control system. The system consists of camera,
microphone, motor driver, power unit and user interface

components. ARUCO's code recognition and voice
command processing capabilities eliminate the complex
infrastructure requirements of traditional OCS systems.

The developed autonomous guided vehicle system can be implemented in
industrial environments without requiring traditional guidance systems.

The system can be effectively used in the following areas:

1.
2.

Automatic control and monitoring in manufacturing facilities
Space-saving autonomous navigation in warehouses and logistics

centers
Flexible production lines that can quickly adapt to infrastructure

changes
Positioning and alignment operations requiring high precision

Smart factory applications that can be integrated with industrial IoT
systems

3.

4.
5.





Metric

SVD

ALS 0.8018

0.7911

RMSE
(Best)

3959 sec

1424 sec

Training
Time (Best

Run)

Total
Grid
Time

1914 min Low

High

Scalability

High

Moderate

Optimization
Sensitivity

1708 min
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[2] Beheshti, A., Yakhchi, S., Mousaeirad, S., Ghafari, S. M., Goluguri, S. R., & Edrisi, M. A. (2020).
Towards cognitive recommender systems. Algorithms, 13(8), 176.
[3] Iqbal, M. H., & Soomro, T. R. (2015). Big data analysis: Apache storm
perspective. International journal of computer trends and technology, 19(1), 9-14.
[4] Karau, H., Konwinski, A., Wendell, P., & Zaharia, M. (2015). Learning spark:
lightning-fast big data analysis. " O'Reilly Media, Inc.".
[5] Ramadhan, S. F., Baizal, Z. A., & Rismala, R. (2020). Lodging recommendations using the
sparkml engine als and surprise svd. vol, 4, 889-897.
[6] Zhao, T. (2024). Performance comparison and analysis of SVD and ALS in
recommendation system. Applied and Computational Engineering, 49, 142-148.

BIG DATA OPTIMIZATION
OF ALS AND SVD

Team: Ceren Kurtuldu - 211805063 (cerenkurtuldu23@gmail.com) 
Supervisor: Dr. Öğr. Üyesi Hüseyin Abacı

Computer Engineering, Adnan Menderes University

This study explores and compares two matrix factorization algorithms—
Alternating Least Squares (ALS) and Singular Value Decomposition (SVD)—on
the MovieLens 20M dataset, which contains over 20 million movie ratings.
These algorithms were used to build a movie recommendation system that
suggests new movies to users based on the ones they have previously rated.
Comprehensive hyperparameter optimization and implementation-level
improvements were applied to reduce training time and increase efficiency.
Results indicate that while SVD achieved slightly lower RMSE, ALS proved
more scalable and trainable when properly tuned in distributed environments.

Bu çalışma, Alternating Least Squares (ALS) ve Singular Value Decomposition (SVD) olmak
üzere iki matris ayrıştırma algoritmasını, 20 milyondan fazla film puanı içeren MovieLens
20M veri seti üzerinde karşılaştırmalı olarak incelemektedir. Bu algoritmalar, kullanıcıların
daha önce puanladıkları filmlere göre onlara yeni filmler öneren bir film öneri sistemi
oluşturmak için kullanılmıştır. Eğitim süresini azaltmak ve verimliliği artırmak amacıyla
kapsamlı hiperparametre ayarlamaları ve uygulama düzeyinde optimizasyonlar
gerçekleştirilmiştir. Sonuçlar, SVD algoritmasının biraz daha düşük RMSE değeri elde
ettiğini; ancak ALS algoritmasının, dağıtık ortamlarda doğru şekilde yapılandırıldığında
daha ölçeklenebilir ve daha hızlı eğitilebilir olduğunu göstermektedir.

METHOD

RESULTS

ABSTRACT

CONCLUSION

GRAPHS

TÜRKÇE ÖZET
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 -Matrix Factorization
Matrix factorization is a core technique in collaborative filtering
recommender systems. It aims to predict missing user-item
interactions.
-Alternating Least Squares (ALS)

ALS is an iterative optimization algorithm designed to
alternately minimize the loss with respect to user and item
matrices.
Optimizations Applied:

Removed redundant imports and settings
Replaced nested loops with list comprehensions
Reduced spark.sql.shuffle.partitions and
spark.default.parallelism from 200 → 100
Used .cache() instead of .repartition(200) to reduce
shuffling
Fixed seed to 42 for reproducibility

Best Parameters: rank=50, iteration=200, lambda=0.1
Best RMSE: 0.8018
Best Training Time: ~3959 s (~66 min)
Total Grid Time After Optimization: 1708 min (Initial time
was 4190 min before optimization.)
-Singular Value Decomposition (SVD)

SVD is implemented in the Surprise library and is more
suitable for small to medium-scale datasets due to its
single-node architecture.
Best Parameters: n_factors=10, n_epochs=50, reg_all=0.01
Best RMSE: 0.7911
Training Time: 1424 s (~24 min)

ALS was highly improved by tuning Spark-specific configurations and
restructuring inefficient code, reducing grid training time from 4190 min to 1708
min.
SVD performed best in terms of RMSE (0.7911) and training time on filtered
data, but lacks scalability to handle large distributed datasets efficiently.
ALS is preferred for production-scale systems with massive, sparse datasets,
while SVD is better suited for smaller-scale, centralized applications.
Both models benefit from hyperparameter optimization—grid searches played
a key role in performance gains.
These findings illustrate how algorithm selection and environment-aware
optimization are critical in real-world recommender system implementations.





ABSTRACT:
This project introduces an AI-powered mobile book application
aimed at improving book discovery and personalized
recommendations. Users can register, manage profiles, and
explore books by genres, ratings, or authors. A recommendation
system built with the ALS algorithm and PySpark offers tailored
book suggestions based on user preferences. The app also
features a unique fairytale module, a fine-tuned story generation
model for children, delivering custom stories. These stories are
brought to life with text-to-speech technology powered by
Microsoft Azure Speech API, offering an engaging and interactive
experience. Developed with Kotlin in Android Studio and
supported by Firebase for real-time data handling, the app
continues to evolve with future goals including multilingual support
and smarter recommendation features.

ÖZET:
Bu proje, kitap keşfi ve öneri süreçlerini geliştirmek amacıyla
geliştirilen yapay zeka destekli bir mobil kitap uygulamasını
sunmaktadır. Kullanıcılar kayıt olabilir, profillerini yönetebilir ve
kitapları tür, puan veya yazara göre keşfedebilir. PySpark ile
geliştirilen ALS algoritması, kullanıcı tercihlerine göre
kişiselleştirilmiş kitap önerileri sunar. Uygulamanın öne çıkan
özelliklerinden biri olan “Masal” modülü, çocuklar için özel
olarak geliştirilen ve fine-tune edilmiş bir hikâye üretim
modelidir. Oluşturulan hikâyeler, Microsoft Azure Speech API ile
seslendirilerek etkileşimli ve eğlenceli bir deneyim sağlar. Kotlin
ile Android Studio’da geliştirilen uygulama, gerçek zamanlı veri
yönetimi için Firebase altyapısını kullanmaktadır. Gelecekte çok
dilli destek, daha gelişmiş öneri algoritmaları ve zenginleştirilmiş
veri setleriyle kullanıcı deneyimi artırılacaktır.

METHOD: The mobile application was developed using Kotlin in
Android Studio, focusing on a clean and user-friendly interface.
Firebase was used to manage user authentication, real-time database
operations, and secure data storage. The recommendation system is
based on the Alternating Least Squares (ALS) algorithm implemented
with PySpark. To serve personalized book suggestions to new users, the
Fold-In technique was applied, allowing the system to generate
recommendations based on limited user input. The system also
provides suggestions for books similar to ones the user is interested in.
The ALS model is hosted in the cloud and accessed through a custom-
built API, enabling fast and scalable integration with the mobile app.
For the children’s storytelling feature, a dedicated fairytale screen
was developed. A custom fine-tuned language model based on LLaMA
was trained on our proprietary story dataset to generate
personalized children’s stories. This model is deployed on Hugging
Face Spaces, where the application communicates with it via API. To
enhance the storytelling experience, generated stories are converted
to audio using the Microsoft Azure Speech API, offering an interactive
and immersive text-to-speech feature. Each component was
integrated and tested to ensure seamless communication between the
app and external services, aiming for scalability, personalization, and
a smooth user experience.

CONCLUSION:
This project demonstrates how AI can enhance the reading experience
by combining personalized recommendations and interactive
storytelling. By integrating advanced technologies into a user-friendly
mobile app, the project supports both discovery and engagement for
readers of all ages.

RESULTS:
The application successfully provides users with personalized book
recommendations and interactive storytelling features. The children's story
module and voice narration were especially well-received for their creativity
and engagement. Overall, the app offers an effective, user-friendly platform
that enhances reading habits and encourages exploration.

REFERENCES:
 [1] Android Studio  [2] Charles, F., Mead, S. J., & Cavazza, M. (2001). Character-driven Story Generation  [3]
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2.2. Model Development:
In this study, different deep learning models were tested to find the most effective way to estimate
hemoglobin levels from facial videos. These models combined several smart techniques—such as tracking
facial changes over time and focusing on important areas of the face—to better understand the
visual patterns related to blood levels. By mixing the strengths of different
model types, the goal was to achieve more accurate and reliable results.

2.1.Data Collection and Segmentation:
The dataset was collected in collaboration with Osmaniye Korkut Ata University as part of the project. Facial
regions were detected and tracked throughout the videos using the Haar Cascade algorithm. Face-centered
frames were resized to 843×480 pixels. From the middle portion of each video, four segments were extracted
with 30, 60, 150, and 250 frames, respectively. The dataset was split into 80% training and 20% testing, with
part of the training set used for validation. Each processed segment was stored in .npz format as a 64×64×3
array for training.
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Fig 2: Data Preprocessing Steps

Fig 1: Invasive and non-invasive methods for hemoglobin estimation

Hemoglobin measurement is a critical parameter in the diagnosis and management of various medical
conditions, including anemia, thalassemia, and other hemoglobin-related disorders. Traditional SpHb
measurement methods rely on invasive blood sampling, which can be time-consuming, costly, and pose a
risk of infection. This study aims to develop an innovative,
contactless hemoglobin estimation system by leveraging hybrid deep learning
models and designing an efiiciency-based device for video-based regression

Fig 4: Testing Deep Learning Models

Table 1: Sample Prediction Results

Test Dataset: 20% of the data used for evaluation
Metrics: RMSE, R², MAPE, MSE, MAE
Accuracy Target: ±1.5 g/dL within the 8–17 g/dL hemoglobin range
Model: 3D CNN, CNN-VAN Transformer, and ConvNeXt Transformer
Performance: Models achieved performance above 0.8
Power Efficiency: Ensuring optimal battery life for portable use
Real-time Evaluation: Tested on Raspberry Pi with focus on accuracy and power balance
Binary Classification: Used if regression accuracy fails, targeting 80% for transfusion decisions
Observation: When examining the model results, it was observed that the predictions were made
with a margin of error of ±2 units.

This study proposes a non-invasive system for estimating total hemoglobin (SpHb) levels using facial video analysis and deep learning. It captures 30-second facial videos via a Raspberry Pi camera and processes them with
optimized hybrid neural networks. The system aims for ±1.5 g/dL accuracy within the 8–17 g/dL range, offering a cost-effective, accessible solution for hemoglobin monitoring. Designed for portability, it is especially beneficial
for patients with hemoglobin-related conditions and in areas with limited medical resources.

Bu çalışma, yüz videosu analizi ve derin öğrenme kullanarak total hemoglobin (SpHb) seviyelerini tahmin etmeye yönelik invaziv olmayan (non-invaziv) bir sistem önermektedir. Sistem, Raspberry Pi kamerası aracılığıyla 30
saniyelik yüz videoları kaydeder ve bu verileri optimize edilmiş hibrit sinir ağları ile işler. 8–17 g/dL aralığında ±1.5 g/dL doğruluk hedeflenmektedir. Bu sistem, hem maliyet açısından uygun hem de erişilebilir bir hemoglobin izleme
çözümü sunar. Taşınabilir olacak şekilde tasarlanan sistem, özellikle hemoglobine bağlı sağlık sorunları yaşayan hastalar ve tıbbi kaynakların sınırlı olduğu bölgeler için büyük fayda sağlamaktadır.

This research demonstrates the feasibility of non-invasive hemoglobin measurement through facial video
analysis and deep learning, providing significant advantages over traditional invasive methods in terms of
accessibility, cost, and convenience. The proposed system holds great
promise for monitoring patients with hemoglobinopathies, such as thalassemia,
aiding in the early detection of anemia, and offering rapid assessment in
resource-limited settings. Its contactless nature makes it especially valuable in situations where traditional
contact-based measurements are difficult or contraindicated, such as in cases of skin conditions or wounds.
Furthermore, this project is supported by 2209-A and is being carried out at Osmaniye Korkut Ata University as
part of the 1001 project. Thanks to this support, the system is being integrated into a Raspberry Pi device,
offering a portable and efficient solution for hemoglobin monitoring in real-time, further
enhancing the accessibility and applicability of the technology.

Fig 3: Deep Learning Models

Aydın Adnan Menderes Üniversitesi © 2025 Abdulbaki Akgün & Sahra Nur Pakel & Hüseyin Sezerol.
All rights reserved.

mailto:sahranurpakelx@gmail.com




DEVELOPMENT OF AN AI-POWERED
PERSONALIZED HOTEL RECOMMENDATION

SYSTEM IN THE TOURISM SECTOR
Authors: Enes DALBOY, Özgür TAŞ, Arda PALA

ens.dalboy@gmail.com ozgur.tas42@gmail.com ardapala09@gmail.com
Supervisor: Assoc. Prof. Dr. Fatih SOYGAZI

2209-A - Üniversite Öğrencileri Araştırma Projeleri Destekleme Programı

Results

Method

Abstract

References

Conclusion
This project demonstrates the integration of large
language models into real-time, location-based hotel
recommendation systems. By combining DeepSeek-v3
with a structured SQL backend and dynamic data from
an external API, the system achieves high accuracy and
speed. The chatbot-style interface offers a user- friendly
experience while maintaining topic relevance. The
project lays the groundwork for scalable AI applications
in tourism and personalized travel services.

Türkçe Özet
This project presents a hotel recommendation system
powered by the DeepSeek-v3 large language model.
Users provide location input (city/district), and the
system queries a structured SQL database—populated via
an external API—to deliver personalized hotel
suggestions. The LLM interprets user preferences (e.g.,
comfort, price, location) and interacts in natural
language. If a user asks off-topic questions, the system
responds briefly and redirects them to hotel-related
content. The design focuses on high-performance
responses and up-to-date data synchronization to reflect
real-time market changes. Our goal is to enable quick
and accurate hotel selections through an intuitive AI-
driven interface.

Bu proje, DeepSeek-v3 büyük dil modeli tarafından
desteklenen bir otel öneri sistemi sunmaktadır.
Kullanıcılar konum bilgisi (şehir/ilçe) girdikten sonra,
sistem bir API aracılığıyla elde edilen verilerle
oluşturulmuş yapısal bir SQL veritabanına sorgular
göndererek kişiselleştirilmiş otel önerileri sunar. LLM,
kullanıcının tercihlerini (örneğin konfor, fiyat, konum)
doğal dilde analiz eder ve yanıtlar. Kullanıcı sistemin
konusu dışındaki bir soru sorduğunda, model kısa bir
yanıt vererek kullanıcıyı otel önerileri konusuna geri
yönlendirir. Sistem tasarımı, yüksek performanslı
yanıtlar ile güncel ve dinamik veri senkronizasyonuna
odaklanmıştır. Amacımız, yapay zeka destekli kullanıcı
dostu bir arayüz aracılığıyla hızlı ve doğru otel seçimini
mümkün kılmaktır.

DeepSeek-v3 successfully delivers fast and accurate hotel
suggestions based on user-defined criteria.
SQL-based querying significantly enhances response time and
system performance.
Natural language inputs are effectively interpreted and
transformed into relevant search outputs.
The redirection mechanism improves system focus and avoids
irrelevant conversations.

Naveed, H., et al. (2023). Large Language Models: A Comprehensive Overview, arXiv:2307.06435
Efimova, D. (2024). AI and Hotel Management, EPAM
DeepSeek-R1 Retrieved from: https://huggingface.co/deepseek-ai/DeepSeek-R1

LLM Model: DeepSeek-v3 – handles natural language
interaction and generates hotel recommendations.
Data Source: Hotel data retrieved through a third-party
API.
Database Structure: All data is stored in a SQL database
for high-speed querying.
Location Filtering: Based on user input (city/district),
hotels are filtered accordingly.
Dynamic Updates: Due to market changes, inflation, and
evolving hotel options, the database is updated
periodically.
Off-topic Handling: For unrelated queries, the LLM gives
a short answer and redirects users back to hotel
recommendation topics.



Detection and Recognition of Drones Using Artificial Intelligence 
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Traditional detection methods, such as radar or acoustic sensors, often fail to
reliably identify small drones, especially in complex environments with birds or
varying lighting conditions. This study aims to address these limitations by
developing a robust, artificial intelligence (AI)-driven system for visual drone
detection. The proposed system leverages state-of-the-art deep learning
models—RTDETR, DETR, YOLO and Faster R-CNN—to achieve high accuracy
and real-time performance across diverse scenarios, including varying
distances, lighting levels, and backgrounds. The scope encompasses
comparative analysis of these models using the WOSDETC dataset, which
includes 106,466 annotated images from 77 videos, ensuring comprehensive
training and validation under real-world conditions. 

This project focuses on the detection, diagnosis, and recognition of drones by
utilizing image processing and artificial intelligence techniques. This project aims
to develop an artificial intelligence model capable of detecting drones with high
accuracy, particularly from camera data. The research will focus on advanced deep
learning models such as RTDETR, YOLO, and Faster-RCNN, DETR, comparing
different versions of these models to identify the one with the best
performance.For training purposes, the dataset from the International Workshop
on Small-Drone Surveillance, Detection, and Counteraction Techniques (WOSDETC)
will be used, as it provides a large collection of labeled drone data. The models'
performance will be evaluated based on key metrics such as accuracy, precision,
and recall 

Bu proje, görüntü işleme ve yapay zeka tekniklerini kullanarak dronların tespiti,
teşhisi ve tanınmasına odaklanmaktadır. Projenin amacı, özellikle kamera
verilerinden yüksek doğrulukla dronları tespit edebilecek bir yapay zeka modeli
geliştirmektir. Araştırma, RTDETR, YOLO, Faster-RCNN ve DETR gibi gelişmiş derin
öğrenme modellerine odaklanacak; bu modellerin farklı sürümleri karşılaştırılarak
en iyi performans göstereni belirlenecektir. Eğitim sürecinde, etiketlenmiş drone
verilerinin geniş bir koleksiyonunu sunan Uluslararası Küçük Drone Gözetimi,
Tespiti ve Karşı Önlemler Teknikleri Çalıştayı (WOSDETC) veri kümesi
kullanılacaktır. Modellerin performansı doğruluk, kesinlik (precision) ve geri
çağırma (recall) gibi temel ölçütlere göre değerlendirilecektir. 

The optimal hyperparameter configuration, achieving the highest mean
average precision (mAP) and favorable training time, was: 

● Image size: 960 pixels 
● Model type: YOLOv11s 
● Learning rate: 0.001 
● Optimizer: SGD 
● Number of epochs: 146 

This configuration yielded a mAP of 68 %. 

From the Phase 2 results, we selected the ten best-performing models and
trained them with as many epochs as time permitted, with no upper limit on
training duration. 

Using performance insights from Phase 1, we narrowed the hyperparameter
search space and increased the number of training epochs. This allowed us to
train a smaller, more refined set of models. 

 
We used 10 % of the images obtained in the first stage (10 600 images) and 
preprocessed them to suit each AI algorithm. To identify the best-performing 
model, we organized our work into three sequential stage. Ins stagess 1 and 2, 
we trained all selected algorithms across various hyperparameter 
combinations. In stage 3, we maximized the number of training epochs and 
concentrated on the ten most successful models. 

The parameter ranges explored during training were: 

● Image size: 320–1280 pixels (step size 64) 
● Pretrained model types specific to each algorithm 
●

● Optimizer: SGD or AdamW 
Learning rate: 0.001–0.0001 

The aim of stage 1 was to explore as many hyperparameter combinations as
possible. Due to time constraints, each model was trained for a limited number
of epochs. Total models trained: 200 

Our multi-objective hyperparameter analysis (Figure A) reveals that image size
is the dominant driver of detection performance (mean average precision),
accounting for roughly 40% of the model’s accuracy gains, while the choice of
model architecture has the greatest impact on computational cost and
training/inference time (≈45%). Learning rate tuning contributes moderately to
both accuracy (≈15%) and efficiency (≈12%), whereas optimizer selection plays
only a minor role in either objective (\~4–5%). These results validate our
methodological emphasis on exploring a wide range of image resolutions
(320–1280 px) and model variants (RTDETR, DETR, YOLO, Faster R-CNN) during
the first two stages of experimentation, and explain why the final YOLOv11s
configuration at 960 px achieved the best balance of 68% mAP with practical
training times. Figure B’s precision–confidence curve shows precision increasing
from \~30% at low thresholds to 100% at 0.754, after which gains plateau and
false negatives rise. 

By pinpointing image resolution and model type as the critical levers for 
accuracy and speed, respectively, this study provides clear guidance for 
deploying visual drone detection on resource-constrained platforms. Future 
development will leverage these insights to tailor model and data 
preprocessing choices for specific edge devices, optimizing frame-level energy 
consumption without sacrificing detection reliability. Ultimately, our findings 
pave the way toward a deployable, AI-driven surveillance system that delivers 
robust drone recognition under diverse real-world conditions. 

Stage 1 

Stage 2 

Stage 3 
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Elapsed Time: 15,063 ms

Avg. Active Tasks: 10.7

1. Docker Inc. (2025). 

2. Apache Spark Project. (2025). 

The benchmark tests yielded the following key performance indicators:

Elapsed Time: 60,218 ms
Shuffle Bytes Written: 39.7 MB
Avg. Active Tasks: 10.6

. Retrieved from https://docs.docker.com/

. Retrieved from https://spark.apache.org/

Elapsed Time: 9,002 ms
Shuffle Bytes Written: 2.6 MB
Avg. Active Tasks: 10.3

Results indicate stable and predictable performance of PySpark jobs within Docker. Minimal overhead was observed. Docker effectively managed distinct environments,
preventing dependency conflicts and simplifying deployment for web apps, Python scripts, and Jupyter notebooks.

The proliferation of Big Data has necessitated robust and flexible platforms for processing and analysis. Apache Spark, with its Python API (PySpark), offers powerful
capabilities for handling large datasets. However, managing dependencies, ensuring consistent environments across development and production, and deploying various
types of applications (e.g., web services, batch processing scripts, interactive notebooks) can be challenging. Docker, a leading containerization technology, provides
solutions to these challenges by packaging applications and their dependencies into isolated containers. This project explores the practical application and benefits of using
Docker to run diverse PySpark applications.

This thesis explores the use of Docker to deploy and manage PySpark-based Big Data applications. It aims to streamline the development-to-deployment pipeline across
various application types, including web apps, standalone scripts, and Jupyter notebooks. By containerizing PySpark environments, the study ensures consistency,
reproducibility, and scalability. Benchmarking typical Big Data tasks (e.g., preprocessing, word count, sorting) shows that Docker simplifies environment management, isolates
dependencies, and enhances performance, productivity, and deployment reliability.

Dockerfile Customization: Specific Dockerfiles were crafted for:
Web Application (e.g., Flask/Django with PySpark backend).
Python Batch Applications (managing different Python versions).
Jupyter Notebook Environment (PySpark pre-configured).

Core Docker Concepts Applied: Images, Containers, Volumes, Networking.

Web App: Containerized PySpark-powered web application.
Python App (Version A & B): Distinct Python batch apps with isolated

dependencies.
Jupyter App: Dockerized Jupyter for interactive PySpark.

Containerized systems maintain a small footprint, minimizing disk space usage. They effectively eliminate common installation challenges, such as software version conflicts. Furthermore, this approach enhances portability, enabling students to easily set up and manage complex systems on their local machines without encountering compatibility
issues, thereby streamlining the learning and development process.

Performance was evaluated using PySpark on a common dataset for tasks like Data Preprocessing, Word Count, and Sorting. Key metrics included: Elapsed Time, Executor
Run Time & CPU Time, etc.

This thesis has successfully demonstrated the effectiveness of containerizing and managing various PySpark applications using Docker. The main observed advantages are
as follows:

Environment Consistency and Reproducibility

Simplified Dependency Management
Streamlined Deployment for Different Types of Applications
Enhanced Scalability and Portability

Increased Developer Productivity and Reduced Configuration Overhead
The benchmarking results confirm that PySpark applications run efficiently within Docker containers. Docker is strongly recommended for modern Big Data workflows
involving PySpark, offering significant improvements in manageability, reliability, and agility.

Bu tez, PySpark tabanlı Büyük Veri uygulamalarının dağıtımı ve yönetimi için Docker kullanımını incelemektedir. Amaç, web uygulamaları, bağımsız betikler ve Jupyter defterleri
gibi çeşitli uygulama türleri için geliştirmeden dağıtıma uzanan süreci sadeleştirmektir. PySpark ortamlarının konteynerleştirilmesiyle tutarlılık, tekrarlanabilirlik ve
ölçeklenebilirlik sağlanmaktadır. Ön işleme, kelime sayımı ve sıralama gibi tipik Büyük Veri görevlerine yönelik yapılan karşılaştırmalı analizler, Docker'ın ortam yönetimini
sadeleştirdiğini, bağımlılıkları izole ettiğini ve performans, üretkenlik ile dağıtım güvenilirliğini artırdığını ortaya koymaktadır.

Fig 5: Key Benchmark Performance Metrics (e.g., Elapsed Time Comparison).

Fig 1: Conceptual Overview of Big Data, Spark, and Docker Synergy.

Fig 6: Resource Utilization (CPU/Memory) During Benchmarks.

Fig 2: Dockerized Application Architecture.

Fig 4: Visual Overview of Application Deployment Scenarios.

Obser vations:

3.1. Preprocessing Task (8,000,000 records): 3.2. Word Count Task (8,000,000 records): 3.3. Sorting Task:

2.3. Benchmarking:

2.1. Docker Environment Setup: 2.2. Application Deployment Scenarios:

Docker Documentation

Apache Spark™ - Unified Analytics Engine for Big Data
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© 2025 Yiğit Çakmak & Mehmet Kubilay Karabağ. All rights reserved.
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Meals on Click: Online Food Ordering System
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This project was developed to create a web platform where users can quickly
and easily order food from restaurants. The system includes not only users but

also restaurants. Restaurants can manage operations such as adding and
editing products through their own panels. In this way, the goal is to provide an

efficient digital ordering experience for both users and restaurants.

With a user-
friendly

interface, get a
quick start on
ordering food!

Restaurants can
be added or

removed, and
descriptions can

be written.

Users can leave
comments about

the meals and read
other users'

opinions.

Users can
view their
carts and

complete their
purchases

easily.

Users can rate
their

experiences
with a star

rating.

Bu proje, kullanıcıların restoranlardan hızlı ve kolay bir
şekilde yemek siparişi verebileceği bir web platformu
geliştirmek amacıyla oluşturulmuştur. Sistem sadece

kullanıcıları değil, restoranları da kapsamaktadır. Restoranlar,
ürün ekleme ve düzenleme gibi işlemleri kendi panelleri

üzerinden yönetebilmektedir. Böylece hem kullanıcılar hem de
restoranlar için etkili bir dijital sipariş deneyimi sunulması

hedeflenmiştir.
Raşit AKŞİT rasitaksit1@gmail.com

Hasan Gaffar Hadınoğlu hadinogluhasan@gmail.com
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Çağdaş Seçkn

Introducton ResultsIn contemporary research and industrial applications, autonomous mobile robots operating within dynamic
target spaces through human-machine interaction constitute a complex and multi-layered challenge. This
study proposes a novel framework in a CoppeliaSim-based cyber-physical environment for the autonomous,
collision-free navigation of multiple LineTracer robots by leveraging ArUco marker-based localization and
natural hand gesture analysis. The proposed system synthesizes real-time computer vision, boids-inspired
multi-agent coordination, and a high-level human-machine interface, thereby offering a more adaptive and
intuitive control architecture compared to conventional methodologies in the existing literature.

Materals
Hardware

Computer with webcam for hand gesture recognition and display for visualization of the system
Software Components

1.CoppeliaSim Simulation Environment
Used for robot simulation and virtual environment creation
Accessed through the ZMQ Remote API Client interface

2.Python Programming Environment
Primary development language (Python 3.11.5)
Core libraries ,coppeliasim_zmqremoteapi_client: Interface for communication with CoppeliaSim
OpenCV (cv2): Used for image processing and ArUco marker detection MediaPipe: Employed for hand
tracking and gesture recognition NumPy: For mathematical operations and array manipulations
Matplotlib: For visualization of robot paths and data

Method
Our system processes camera input to detect hand gestures and ArUco markers simultaneously. Using
MediaPipe for gesture recognition and OpenCV for marker detection, the system allows users to select robots
(IDs 49-52) and targets (IDs 0-48) by pointing. The selected robots then navigate to designated targets
through CoppeliaSim's API, as illustrated in the action diagram below:

Figure #4 Scenario 1 Trajectories of robots
without any path conflictsScenario 1: Non-Conflicting Routes

 In the absence of any path conflicts, all robots progressed in a stable and orderly manner.
 The distance traveled by the robots exhibited similar patterns.
 During the initial 20 seconds, the robots advanced rapidly, followed by fine-tuned adjustments as they
approached their respective goals.
 This scenario yielded the most optimal path planning results.
 Each robot traversed approximately 1.5 meters, demonstrating consistent performance.

Our multi-robot navigation system was evaluated under three distinct scenarios, and the following outcomes
were observed:

Scenario 2: Partial Conflict
In scenarios involving limited conflicts, the robots employed relatively simple yet effective strategies to avoid
collisions.
The conflict between Robot 2 and Robot 3 was successfully resolved using alternative paths.
More streamlined and efficient path planning was observed.
Robot 1 and Robot 4 reached their targets through nearly linear trajectories.

Scenario 3: Full Conflict
In the fully conflicting scenario, distinctive behavioral attributes were assigned to each robot to prevent collisions.
All robots made continuous speed adjustments to maintain safe distances from one another.
Robot 4 reached its destination swiftly by leveraging alternative routes.
As a result, no collisions occurred.
However, the paths were generally longer.

Bu çalışma, ArUco marker tabanlı seçim, MediaPipe destekli el hareketi tanıma ve boids ilhamlı koordinasyon modelini birleştiren bütünleşik bir insan-robot etkileşim
çerçevesi sunmaktadır. Sistem, CoppeliaSim ortamında birden fazla LineTracer robotunun sezgisel ve çok modlu kontrolünü mümkün kılmaktadır. Temel bileşenler arasında
ArUco tabanlı seçim modülü, hareket takibi arayüzü ve boids kurallarıyla sağlanan merkeziyetsiz hareket planlaması yer almaktadır. Mimari; gerçek zamanlı simülasyonu,
modüler yapıyı ve yörünge görselleştirmesini desteklemektedir. Gelecek çalışmalarda sistemin ROS aracılığıyla fiziksel robotlara uygulanması ve el hareketi tanımanın derin
öğrenmeyle geliştirilmesi planlanmaktadır. Bu çerçeve, araştırma ve endüstride kullanılabilecek ölçeklenebilir, çarpışmasız çoklu ajan koordinasyonunu başarıyla
göstermektedir.

In this study, a multi-robot coordination system was developed for robots and successfully tested in the CoppeliaSim simulation environment. The system, developed based on the Boids algorithm, enabled the robots to reach their
designated targets safely.
Three different scenarios were tested in the developed system: non-overlapping routes, partially overlapping routes, and fully overlapping routes. In each scenario, the robots' behaviors were analyzed, and the effectiveness of
collision avoidance mechanisms was evaluated.
The key findings of the study are as follows:

The separation, alignment, and cohesion rules of the Boids algorithm provide effective collision avoidance in multi-robot systems.
Increasing the separation weight and reducing the target-following weight significantly decreased collision risk.
Robot-specific behavioral strategies (e.g., overtaking from the right, alternative routes) were effective in preventing collisions in complex traffic scenarios.
Even in fully overlapping routes, the developed system ensured safe navigation for the robots.

The limitations of the system include temporary instability when robots start too close to each other and the necessity to slow down in high-traffic scenarios.
Additionally, testing the system's performance in real-world applications would provide valuable insights for the practical use of these algorithms.

Concluson

Figure #1 Software Architecture

MedaPpe-Based Control of Autonomous Robot
Swarms

Abstract

Figure #8 System-wide
simulation overviewFigure #2 Action Diagram

Figure #3 Scenario 1 Distance over time for all
robots in a non-conflicting environment

Figure #7 Scenario 3 Distance-time graph of robots
with dynamic speed adaptation in a fully conflicting

environment

Figure #5 Scenario 2 Distance-time graph of robots
under partial conflict conditions

Figure #7 Scenario 3 Robot trajectories with collision-
free routing and alternative paths in a fully conflicting

scenario

Figure #6 Scenario 2 Trajectories during partial conflict
resolution between Robot 2 and Robot 3



Özet
Bu çalışma, büyükbaş hayvanların (ineklerin) sağlık durumunu izlemek
amacıyla geliştirilen iki aşamalı yapay zekâ destekli Moocare sistemini
tanıtmaktadır. İlk aşamada, dört farklı çiftlikten elde edilen davranış
verilerindeki eksik hedef sütunlar doldurulmuş, ardından dengesiz sınıf
dağılımları SMOTE tekniği ile dengelenmiştir. Bu işlemler sonucunda 9.2
milyonluk kapsamlı bir veri seti elde edilmiştir. Farklı makine öğrenimi
modelleri kullanılarak veri işleme sürecinin model performansı üzerindeki
etkisi analiz edilmiştir. İkinci aşamada ise, bu işlenmiş veri seti Groq API
üzerinden çalışan llama3-70b-8192 dil modeli ile analiz edilerek, teşhise
uygun uzman veteriner ajanlar aracılığıyla gerçek zamanlı ve bağlama
duyarlı sohbetler başlatılmıştır. Bu bağlamda sistem LLM aracılığıyla
çiftçilere sade, anlaşılır ve yönlendirici dijital veteriner desteği
sağlamaktadır.

Method

Abstract Results

Conc lusion
Moocare proves that combining ML-based preprocessing with LLM-based
interaction creates a powerful end-to-end system for livestock health
management. The system not only predicts diagnosis with high precision,
but also enables farmers to engage in real-time, personalized dialogues
with veterinary agents—making AI assistance both practical and
tr ustwor thy.

 References
Jiang, Y., Irvin, J. A., Ng, A. Y., & Zou, J. (2024). VetLLM: Large Language Model for Predicting
Diagnosis from Veterinary Notes. Pacific Symposium on Biocomputing. Pacific Symposium on
Biocomputing, 29, 120–133.
https://console.groq.com/docs/overview, 02.05.2025 tarihli erişim.
https://www.llama.com/docs/overview/, 02.05.2025 tarihli erişim.
https://docs.streamlit.io/, 02.05.2025 tarihli erişim.

Data Preparation: Behavior datasets collected from four different
farms were used. Missing values in target columns were predicted
using machine learning models with the highest performance.
Dataset3 was excluded due to biological inconsistencies and single-
class limitations. Class Balancing & Evaluation: Class imbalance
was addressed using SMOTE, and its impact was evaluated using
performance metrics such as Accuracy, F1 Score, and ROC-AUC.
Visual tools like ROC and learning curves were also used to assess
model behavior. Diagnosis System: The ManagerAgent analyzes the
average behavior metrics of each cow and determines the health
condition: Acidosis, Mastitis, or Healthy. In addition to diagnosis, it
also generates summary tables and bar charts to visualize the cow’s
activity patterns. Based on the result, the corresponding expert agent
is activated.
AI Veterinarian Chat System: 
Each expert agent uses the llama3- 70b-8192 model via Groq API to
provide clear, contextual, and friendly explanations. The conversation
begins with an initial message and continues in real time through
interactive dialogue. A modern web interface is provided using
Streamlit, and each session is tracked using a unique UUID.

This study introduces Moocare, a two-phase AI-powered system
developed to monitor the health status of dairy cattle. In the first phase,
missing target values in behavior data collected from four different farms
were imputed, and class imbalances were addressed using the SMOTE
technique. As a result, a comprehensive dataset containing 9.2 million
records was obtained. The impact of various machine learning models on
performance was evaluated throughout the preprocessing pipeline. In the
second phase, the processed dataset was analyzed using the llama3-70b-
8192 language model via the Groq API. Based on the diagnosis,
specialized veterinary agents initiated real-time and context- aware
conversations with farmers. Through this approach, the system provides
farmers with clear, understandable, and actionable veterinary support
powered by LLMs.

Missing values were successfully imputed, enabling full model training.
SMOTE improved class balance with minimal accuracy drop.
Final dataset reached over 9.2 million records.
ManagerAgent generated diagnosis, summary tables, and visual
char ts.
Expert agents provided real-time, contextual conversations with
far mers.
The system is modular and expandable for future conditions.

Moocare: AI-Powered Cow Health
Monitoring and Veterinary Chat System
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Method 

Abstract
This thesis presents the design and
development of a mobile application
that enables users to select one or
multiple languages via a Language
Selection menu and practice daily
language skills through gamified
mini-games. The app includes
vocabulary challenges, grammar
exercises, and reading activities
aimed at boosting user
engagement.

Conclusion 
The gamified application effectively
made language practice more
engaging, increasing both user
interaction and daily usage rates.
Future work should incorporate social
sharing features and expand
language options.

Özet:
Bu proje, kullanıcıların oyun tabanlı mini
etkinlikler aracılığıyla birden fazla dil
öğrenmelerini sağlayan bir mobil
uygulamanın tasarımı, geliştirilmesi ve
değerlendirilmesini konu almaktadır. Figma
ile tasarlanan kullanıcı arayüzü, React
Native kullanılarak geliştirilmiş; veri yönetimi
için ise Supabase altyapısı tercih edilmiştir.
Uygulama, kelime bilgisi alıştırmaları ve
okuma etkinliklerinden oluşan mini oyunlar
aracılığıyla günlük dil pratiği yapılmasına
olanak tanımaktadır. Gerçekleştirilen
kullanıcı testlerinde, uygulamanın hem
kullanıcı memnuniyetini hem de günlük
kullanım süresini artırdığı gözlemlenmiştir.
Elde edilen sonuçlar, oyunlaştırma destekli
bu yaklaşımın çok dilli dijital dil öğrenme
ortamları için etkili bir çözüm sunduğunu
ortaya koymaktadır.

Literature Review: Studied existing
gamified and multilingual language 
learning applications.
Design: Created user interface
workflows and prototype game
mechanics using React Native.
Development: Implemented a 
supabase data model for multiple 
languages and coded mini-games with 
React Native components.
Testing & Evaluation: Conducted an
alpha test with 20 users, measuring 
playability, user satisfaction (System 
Usability Scale), and daily active 
usage.

Language learning continues to be a 
critical skill in an increasingly 
globalized world. Mobile applications 
have emerged as effective tools for 
personalized learning anywhere, 
anytime. Gamification techniques 
such as point systems, levels, and 
mini-games—have shown promise in
sustaining motivation and improving 

learner retention. Moreover, supporting 
multiple target languages in a single 
platform allows users to build diverse 
linguistic skills without switching apps.

Results 
Average System Usability Scale (SUS) score:
80/100
Average daily active usage time: 15 minutes
Learning motivation survey score: 4.3/5

Language Learning Application
Memet Dorşin İlik

Samsun Mustafa BAŞARICI
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This project presents the
development of Personal Health
Assistant, a mobile application

designed to assist elderly
individuals and patients with

chronic conditions, particularly
those with Alzheimer’s disease.
The application was developed

using React Native and integrated
with Firebase services to provide
real-time data synchronization,
user authentication, and push

Bu çalışma, özellikle Alzheimer
hastaları başta olmak üzere yaşlı

bireylerin sağlık takibini
kolaylaştırmak amacıyla

geliştirilen Kişisel Sağlık Asistanı
adlı mobil uygulamayı

sunmaktadır. Uygulama, React
Native kullanılarak geliştirilmiş
ve Firebase altyapısıyla entegre

edilerek gerçek zamanlı veri
senkronizasyonu, kullanıcı kimlik
doğrulaması ve bildirim özellikleri

notifications. sağlanmıştır.
The system includes multiple
modules such as medication

reminders, daily health report
scheduling, and a location

tracking system that enables
caregivers to monitor the real-time

location of patients via device
UID pairing. The user interface
was designed with simplicity and

accessibility in mind, using a
bottom navigation bar for

intuitive access to key features.

Sistem; ilaç hatırlatma, günlük
sağlık raporu planlama ve cihaz

UID eşleştirmesiyle çalışan
konum takibi gibi modüller

içermektedir. Kullanıcı arayüzü
sade ve erişilebilir olacak şekilde

tasarlanmış, alt navigasyon
menüsü ile temel işlevlere kolay

erişim sağlanmıştır.

STUDENTS:
Taha Ahmet OK

Batuhan Emre
Yeşilyayla

SUPERVISOR:
Prof. Dr. İnci ERHAN

The Personal Health
Assistant app helps users

manage their health through
features like medication and
report reminders, real-time

location tracking, and
emergency assistance. It was

especially designed to
support elderly individuals
and Alzheimer’s patients,

enhancing safety and health
habit adherence.

Ths screen allows
users to update

personal
nformaton such

as name, age,
heght, and weght.
Changes are saved

nstantly to
Frebase and

reflected across the
app. Once saved,
ths data s also

updated on
Frebase.

1.Logn Screen
2.Regster Screen
3.Home Screen
4.Medcaton Screen
5.Report Screen
6.Trackng Screen
7.Account Screen

1.React Natve wth Expo
CLI

2. Frebase
3.JavaScrpt and JSX
4.Androd Emulator and

Physcal Devces

Ths screen allows
users to enter the

applcaton by
enterng ther

emal and
password. If they
enter ther emal

and password
correctly, they are

automatcally
drected to the
Home Screen.

The Personal Health
Assistant app helps users

manage their health through
features like medication and
report reminders, real-time

location tracking, and
emergency assistance. It was

especially designed to
support elderly individuals
and Alzheimer’s patients,

enhancing safety and health
habit adherence.

On ths screen, the
user enters ther

personal nformaton
(frst name, last

name, weght, heght,
emal) and sets a

password for ther
account. They then

log n to ther account
wth ths password

and emal. The
nformaton s

nstantly saved to
Frebase as soon as

they clck the
Regster button.

Ths screen shows our
personal nformaton.
The health advce of

the day s shared.
Below these s a

button that allows us
to call 112. On the
top rght, there s a

button that allows us
to log out of the

account.

On ths screen, we
enter the name of the
medcaton and clck
the "Add dose tme"

button to add as
many dose tmes as
we want. When we

clck the "Save
remnder" button, t
saves the medcaton

nformaton to
Frebase. It sends

notfcatons at the
specfed tmes.

On the Parent
Screen, the UID

value of the chld's
devce s entered and
the current recorded
locaton of the other

devce s retreved
from frebase and

dsplayed on the map.
The lattude and

longtude values are
dsplayed below.At

the bottom there s a
button to set a safe

area.

On the safe area
selecton screen, we

select the safe
screen by holdng

down the map. Then
we specfy a radus
for our safe area.
The "Determne

safe area" button s
clcked. Then "Save

safe area" s
clcked. The safe
area s saved to

frebase.

On ths screen, we
enter the report

name. We select the
report end date

from the calendar.
We select the

report's remnder
tme. After savng,

t sends a
notfcaton to the

user one day before
the report ends.

After the safe area
s saved, t s

drected to ths
screen and sends a
notfcaton f the
montored devce

leaves ths area. If
we want, we can

change the
boundares of ths
safe area agan.

On ths screen, we
select a role.

Among the roles are
"Chld (Alzhemer's

Patent) Devce",
"Parent Devce".

Addtonally, we can
return to the home

page wth the
"Return to Home

Page" button.

On the My Account
screen, our personal

nformaton s
dsplayed and we

are drected to the
personal

nformaton edtng
screen wth the

"Edt My
Infor maton"
button at the
bottom of the

screen. Under ths
button, there s a
button to log out.

The UID value of
the devce to be

tracked s dsplayed
on the Chld Screen.

The current
locaton s recorded

nstantly to the
frebase. In

addton, the
recordng process
contnues n the

background.

METHODS

LOGIN SCREEN

REPORT SCREEN

SAFE AREA SELECTOR

APPLICATION
SCREENS

REGISTER SCREEN

TRACKING SCREEN

SAFE AREA SCREEN

CHILD SCREEN

HOME SCREEN

ACCOUNT SCREEN

PARENT SCREEN
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Introduction

PRICE DIRECTION PREDICTION ON STOCK EXCHANGE BY DIFFERENT STRATEGIES
Hüseyin Sarkut – Parviz Guliyev – Assoc. Prof. Dr. Fatih Soygazi

Aydın Adnan Menderes University
Abstract Indicators

Results
After we tried all of these strategies and combine them, We found
that when we don’t use risk-limits and stop-loss block, total profit
is a few times higher. If we use leverage, profit is better but risk is
higher. Since we have over %90 prediction success, that risk is
acceptable. In the last simulation, we tried to watch 25 stocks
and process the best 5 signal Powers everyday. That is the most
guaranteed strategy and there isn’t any loss process. So, after
using machine learning on these strategies, we can backtest
again. If the tests are successful, we can use this model on a
process bot.

Strategies

In this project, our goal is making predictions and
simulating with backtests. We used different strategies
and different indicators. Let’s see this journey.
Proje Özeti
Bu çalışma, borsahissesenetlerininfiyatyön
tahminlemesi üzerine odaklanmış bir araştırma projesidir.
• Çalışmaprimarily NYSE (New York Borsası) üzerinde
gerçekleştirilmiştir .
• Veri toplamaiçinYahoo Finance (yfinance) kullanılmıştır.

This project is mostly tested on NYSE. We used yfinance
(Yahoo) for data collecting. Also used different strategies
like gradual buy-sell, buy&hold, leverage, risk decreasing,
stop-loss. We used different indicators and different
tickers. First, we decided if we were going to work on price
or direction prediction, so first question was regression or
classification. Direct price prediction is hard to catch true
predictions over %60. We decided to work on direction
prediction. [1] According to technical analysis informations
that we have, we decided to use 1 momentum, 1 volatile
and 1 trend indicator at once.

1) MA20: Moving Average of 20 days.
Ortalama)
2) ADX: Average Directional Index(OrtalamaYönEndeksi)

(20 günlükHareketli

3) ATR: Average True Range
4)ROC: Rate of Change
5) RSI: Relative Strength Index 

(OrtalamaGerçekAralık)
(DeğişimOranı)
(GöreceliGüç Endeksi)

First option is always the classical, buy&hold strategy. But
there are so many strategies. We tried a few rules to
generate signals. We made regime detection. We used
Leveraged Trading, Long/Short Positions, Stop-Loss, Risk-
Limit, Dynamic Leverage, Portfolio Based Management.
We tried all of them step by step. We combined some of
them in every single trial.
• Al veTut (Buy & Hold)
• Kaldıraçlıİşlemler
• Stop-Loss Uygulamaları• PortföyBazlıYönetim

• KademeliAlım-Satım
• Risk AzaltmaStratejileri

sarkut.huseyin@gmail.com pervizalekperov@gmail.com

References
[1]https://scholarworks.lib.csusb.edu/cgi/viewcontent.cgi?article=1435&cont

ext=jitim

Proje, makineöğrenmesiteknikleriveçeşitlitrading stratejilerinin
kombinasyonu ile yüksek başarı oranına sahip bir tahmin modeli ortaya
koymuştur. Özellikleportföybazlıyaklaşımvesinyalgücüanaliziilekayıpsızbir
stratejigeliştirilmiştir. Bu model, ileridebirtrading bot üzerindekullanılmak
üzerehazırhale getirilmiştir.

• Fiyattahminiyerineyöntahminidahabaşarılısonuçlarvermiştir
• Risk limitlerivestop-loss kullanılmadığındatoplamkarbirkaçkat daha

yüksek çıkmıştır
• Kaldıraçkullanımıkarıartırmaklabirlikteriskide yükseltmiştir
• %90'ın üzerindetahminbaşarısıeldeedilmiştir
• En güvenilirstratejiolarak, 25 hissesenedinintakipedilipeniyi 5 sinyal
gücüne sahip olanların işleme alınması belirlenmiştir.
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Using existing data, we trained
assortment of models which will be
used to evaluate given images.

TID is a sign language that is apart
from other sign languages, because
it not only uses hands but also the
mouth and the tongue.[1]
TID has an obscure history[2],
decentralized learning system and is
apart from the local language[3].
Thus, it is crucial that regardless of
its meaning, sign languages need to
consider intent as well. 

Abstract: In this Project by using
machine learning, we extracted
sentiments from hand gestures and
facial expressions.
Özet:Bu projede makine
öğrenmesini kullanarak el
hareketleri ve yüz ifadelerinden 
duyguları çıkardık.

Sign languages are a set of gestures
that is used in various scenarios.
Because of various reasons sign
languages have variations that is
sometimes personal or cultural. We
are here to fill the gap by extracting
sentiments from gestures specifically
from Turkish Sign Language(TID).
With the aim of filling the gap 
between intent and interpretation.

Taking data from RAF-DB, AUSTL datasets,
taking equal sized data from each label.
They will be reshaped normalized and
enumerated. The data will then be
processed and evaluated.
This will then be shown using a simple
interface in which one can train a model and
write it to memory, load an existing one and
evaluate a given dataset and project the
findings onto the screen. 

The study concludes that while initial
results are promising, limitations in
dataset amount and model
performance resulted in a limited
success.
Future work should include different
sign languages and pair them with a
vocabulary to give clarity to
unorthodox use of sign languages.
Doing so would increase the eligibility
of sign languages and increase the
accessibility by bridging experience
and knowledge.
Given that disabled people can have 
multiple disabilities, the work
concerning communication should
include as many ways to communicate
as possible lest we inadvertently
cause affected individuals more
obstructions due to misinformation.

I am grateful for Research Assistant,
Şeyma Takır, Research Assistant Barış 
Bilen, Research Assistant Doğukan Arslan 

for their inspiration and my professor in 
guiding me for his readily given advices 
and guidance.

There is a lot more work that needs to
be done to bridge the gaps between the
disabled and the public. This work while
advancing our comprehension towards
the problem leaves a lot to be desired.

For this reason, continuation of this 
project is paramount towards a better-
connected public.

Sentiment Analysis in Turkish Sign Language Through Facial 
Expressions and Hand Gestures

Murat TAN
Assoc. Prof. Fatih SOYGAZI 
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Result Table

Model diagram

CNN model:precision

surprise
fear

disgust
happy

sad
angry

neutral
accuracy

macro avg
weighted avg

0.82
0.87
0.67
0.84
0.67
0.77
0.58

0.74
0.74

recall

0.78

0.72

0.66

0.78

0.66

0.78

0.74

0.73

0.73

f1-score support

0.80
0.79
0.67
0.81
0.66
0.78
0.65
0.73
0.73
0.73 

870
840
910
887
865
859
894
6125
6125
6125

mailto:murattan1945609@gmail.com


INTRODUCTION

RESULTS

ABSTRACT

OBJECTIVE

METHODOLOGY

REFERENCES

ÖZET

SERVİSHANEM: USER EXPERIENCE ENHANCEMENT AND
AUTOMATION IN DIGITAL CAR SERVICE MANAGEMENT

AuthorsErdem BAYRAKTAR E-mail: stiuegroup@gmail.com Supervisor

Customers can search services, view profiles, and book
appointments
Mechanics can define services, add job entries, and
manage financial transactions
All operations are integrated with real-time stock,
account, and cash modules
Role-based dashboards optimize the user experience for
each type of user

The local automotive repair sector in Türkiye still heavily
relies on traditional, manual workflows. This leads to
inefficiencies such as customer dissatisfaction,
communication breakdowns, and operational delays.
Servishanem is a multi-platform digital service management
system that allows car owners to search for services, browse
mechanic profiles, and create appointments online.
Meanwhile, mechanics can define services, manage
incoming jobs, and track inventory and payments. By
streamlining interactions between customers and
mechanics, the system facilitates a modern transition in
Türkiye’s automotive service ecosystem.

Servishanem improves efficiency in vehicle maintenance
workflows by digitalizing service operations and facilitating
smooth interaction between customers and service providers.
With fully integrated modules for jobs, inventory, financial
records, and role-based access, it offers a sustainable and
scalable infrastructure for digital transformation in the
traditional automotive repair sector.

Servishanem is a cross-platform service management
system that connects car owners with auto repair shops,
integrating appointment scheduling, service tracking,
inventory, and account management in a unified digital
platform.

Frontend: React.js (Next.js), TypeScript, TailwindCSS
Backend: Node.js, Express.js, JWT-based authentication
and authorization
Database: PostgreSQL
Testing: Manual endpoint testing via Postman
Process Flow: Service Search → Mechanic Selection →
Appointment Creation → Job Entry → Stock Deduction →
Account & Payment Updates
User Roles: Customer, Mechanic, Administrator

The objective of this project is to develop a multi-platform
automation system that digitalizes car service operations,
enhances user–mechanic interaction, and reduces manual
workload through seamless process integration.

Servishanem, araç sahipleri ile oto servis tamircilerini dijital
ortamda buluşturan, randevu oluşturma, hizmet takibi, stok
ve cari yönetimi gibi süreçleri entegre eden çok platformlu
bir servis yönetim sistemidir.

CONCLUSION

1.Microsoft SQL Server Documentation
2.JWT Authentication Standards (W3C)
3.React, TailwindCSS, Express.js Developer Docs

Doç. Dr. Fatih SOYGAZİ

Search for Services

Add Vehicle Details

Explore Mechanic Profiles

Select a Service

Register or Log In

Leave Rating & Review

Book an Appointment

View Financial History
See total charges and
payment breakdown in
account.

Make Payment

Track Appointment Status

Receive Service

03

04

02

05

01

11

10

06

09

07

08Use keywords to find
available services (e.g.,
“oil change”).

View mechanics’ expertise,
prices, reviews, and ratings.

Enter vehicle info (plate,
brand, model) to personalize
service needs.

Gain access to the platform
as a verified user.

Choose a specific service offered by
a mechanic.

Provide feedback to help
future customers.

Choose date & time, and confirm
the service booking.

Monitor approval,
cancellation, or completion
status.

Pay outstanding balance once
service is completed.

Mechanic performs the
job, visible in service logs.

Customer
Roadmap

View Appointment Requests
 See incoming bookings
from customers.

Define Services Offered

Approve or Reject Appointments

Add Job Entry to Approved
Appointments

Log In to Mechanic Panel

Monitor Logs & Performance

Update Inventory Automatically

Update Cash Flow

Generate Financial Transaction

Mark Appointment as Completed

03

04

02

05

01

10

06

09

07

08

Decide based on schedule and
service type.

Add service name, description
and price.

Access role-specific
dashboard and tools.

Log completed work and add used
parts.

View service history, financial
reports and stock alerts.

Parts used are deducted from stock.

Charges are added to
customer’s account.

Status updates for customer
to review.

Revenue appears in
mechanic's cash module.

Mechanic
Roadmap





RESEARCH STUDENTS
Yiğit Emre ÜNLÜ - yeetmre@gmail.com

Muhammed AYDIN - maydin2259@gmail.com

RESEARCH SUPERVISOR
Assoc. Dr. Fatih SOYGAZİ

Results
The machine learning model (XGBoost), trained on labeled

pattern segments derived from Zigzag turning points,
demonstrated fast prediction capabilities with moderate

accuracy. Particularly, Double Top and Double Bottom
formations were more frequently identified with some

success. However, complex structures like Head & Shoulders
were underrepresented, indicating the need for larger and

more balanced datasets. Compared to manual technical
analysis, the model offers automation and speed but still lacks

consistency in classification.

Abstract

Conclusion
This study compared rule-based technical analysis using an

enhanced Zigzag indicator with a supervised machine
learning approach for chart pattern recognition. While the

technical method is transparent and interpretable, it is
manual and time-consuming. In contrast, the machine

learning-based system (XGBoost) achieved faster inference
times but still suffers from class imbalance and limited
pattern variety. Therefore, we conclude that ML-based

detection should not be solely relied upon without human
supervision. Combining both approaches provides a
promising hybrid model for future financial analysis

This study presents a hybrid method for detecting chart patterns by improving the Zigzag
indicator using local extrema and machine learning. Instead of fixed percentage changes,
local peaks and troughs are identified with the argrelextrema function. Segments formed
from these points are labeled as known patterns (Head & Shoulders, Double Top, etc.) and

classified using XGBoost. The system, tested on GARAN.IS stock data, provides fast
predictions and interactive visualizations with Plotly.

STOCK PATTERN
PREDICTION WITH
DEEP LEARNING

Chart patterns help traders identify trends and
turning points in financial markets. The Zigzag
indicator is commonly used to filter noise and

highlight price swings, but standard versions rely
on fixed percentage thresholds and often miss

complex formations.
This study introduces an improved Zigzag

algorithm using the argrelextrema
function to detect local highs and lows.

These points are grouped into segments
and classified into patterns like Head &

Shoulders or Double Top using the
XGBoost machine learning model. The

approach aims to provide a fast and
interpretable method for pattern

recognition.

Introduction

METHODOLOGY
1 - Data Collection
2 - Preprocessing

3 - Zizag Detection
4 - Segment Constructions

METHODOLOGY
5 - Pattern Labeling

6 - Feature Extraction
7 - Model Training

8 - Evaluation and Visualization 

ÖZET
Bu projede, finansal zaman serisi verileri üzerinde grafik

formasyonlarını tespit etmek amacıyla geliştirilen
Zigzag algoritması ile XGBoost tabanlı bir makine

öğrenimi modeli entegre edilmiştir. Yerel zirve ve dip
noktaları belirlenerek, Omuz-Baş-Omuz, Çift Tepe ve

Çift Dip gibi formasyonlar otomatik olarak
sınıflandırılmış ve Plotly ile görselleştirilmiştir.

ANSGR.IS technical analysis using peak valley
methods

ANSGR.IS results with deep learning pattern prediction
methods.
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