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Selcuk University, Faculty of Technology,
Department of Computer Engineering &

Selguk University, Konya (Turkiye) 777’7\\%“\\
+70,000 students //%K\

+2,500 academic staff.
The Faculty of Technology bridges engineering education with
applied R&D, entrepreneurship, and digital transformation.

The Department of Computer Engineering specializes in artificial
intelligence, data science, optimization, and software systems
engineering, fostering strong university—industry collaboration.
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Sentius Technology Software Industry and
Trade Ltd.

Sentius Technology is an Al and software development SME based in
Konya Technopark, Turkiye.

The company specializes in Al-powered data analytics, automation
systems, and digital agriculture solutions, serving both academic and
industrial clients. It combines deep research capacity with agile

product development. S S E N T I U S
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Project 1 — SENTI-COMP: Synthetic and
Ethical Al Data Ecosystem

HORIZON-CL4-2025-03-DATA-13: Fostering Innovative and Compliant Data
Ecosystems (lA) (Al, Data and Robotics Partnership)

Coordinator or Partner

An Al-driven synthetic data generation and completion platform will be developed to address
missing, biased, and confidential data limitations in health and agriculture domains. The system will
ensure GDPR and Al Act compliance, secure data sharing, and ethical-by-design architecture.

Objectives:

* Generate synthetic data to overcome real-world data gaps

* Improve data quality, diversity, and representativeness for Al models
Expected Results:

* Achieve secure, compliant, and high-quality Al data ecosystems in Europe
* Enhance the accuracy, fairness, and reusability of Al models
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Missing Data Imputation in Healthcare Datasets
Using GAIN and KNN

Kadriye Nur Erman', Ahmet Cevahir Cinar®

!Department of Computer Engineering, Faculty of Engineering and Natural Sciences, Kirikkale
University, Kirikkale, Turkiye
2Department of Computer Engineering, Faculty of Technology, Selcuk University, Konya, Turkiye

Abstract. Missing data in health-related datasets poses a significant
challenge to data analysis processes and adversely affects the accuracy of
decision support systems. In this study, two imputation methods— the
statistically grounded K-Nearest Neighbors (KNN) algorithm and a deep
learning-based approach known as Generative Adversarial Imputation Nets
(GAIN)—are examined and compared. While KNN offers a simple and
interpretable non-parametric solution, GAIN employs a complex artificial
neural network architecture composed of generator and discriminator
networks to estimate missing values. These two methods, differing in
structural complexity, were evaluated on 14 publicly available health
dataset ized by small sampl and limited ity. The
missing rate was set at 10%, and missing values were simulated under the
Missing Completely at Random (MCAR) mechanism. Performance was
assessed using Mean Absolute Error (MAE), Mean Squared Error (MSE),
Root Mean Squared Error (RMSE), and computational time as evaluation
metrics. The results indicate that the KNN method yields more consistent
and accurate results on datasets with small sample sizes and low
dimensionality. On the other hand, GAIN demonstrated promising potential,
particularly in handling larger and more complex datasets.

Keywords: GAIN, healthcare data, KNN, MCAR, missing data imputation
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TUSEB 2025-A4-01/ 2025 A GRUBU ACiL AR-GE
PROJE DESTEK PROGRAMI kapsaminda Selguk
Universitesi Teknoloji Fakiiltesi Bilgisayar
Muhendisligi BSIimu Ogretim Uyesi Dog. Dr. Ahmet
Cevahir GINAR yUratiuculugundeki "Eksik strekli

verilerin gekigmeli Uretici ag ile
Elektronik saghk kayitlari i¢in yenilikgi bir ¢6zim”
baslikli proje desteklenmeye hak kazanmigtir.
Projede Arastirmaci olarak da Doktora Ogrencisi
Kirikkale Universitesi Mihendislik Fakultesi Bilgisayar
Muhendisligi BolimU'nden Arsg. Gér. Kadriye Nur
ERMAN gorev alacaktir. Kendilerini tebrik eder,
basarilarinin devamini dileriz.
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Project 2 - AI4CROPS: Copernicus-Driven
Digital Agriculture

HORIZON-CL4-2025-02-SPACE-45 — Supporting the Al/ML Digital Transition of

Copernicus Services (RIA)
Coordinator or Partner

The project aims to integrate Al and machine learning pipelines into Copernicus data workflows,
enhancing agricultural monitoring, drought forecasting, and vegetation health assessment. The system
will fuse Sentinel-2, meteorological, and ground-sensor data using explainable and trustworthy Al.
Objectives:

Embed Al/ML modules into Copernicus workflows for crop and drought monitoring

Develop explainable, interoperable, and open-source Al models for Earth observation

Expected Results:

Achieve operational readiness for Al-enhanced Copernicus services

Provide farmers and policymakers with real-time, evidence-based decision tools
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DIFARM-GRAIN: Al-Powered Mobile Monitoring and Early Warning System for Wheat and Barley Farming

4 x 500m2 Barley Parcels
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Project 3 — GEN-MAINTAIN: Generative Al for
Predictive Industrial Maintenance

HORIZON-CL4-2025-03-DIGITAL-EMERGING-07 — Robust and Trustworthy

Generative Al for Robotics and Industrial Automation (RIA)
Coordinator or Partner

An Al-based predictive maintenance and digital twin system will be developed for industrial plants. By
leveraging generative Al, the solution will simulate equipment behavior, predict failures, and optimize
production efficiency and energy consumption.

Objectives:

Develop reliable generative Al models for industrial automation

Integrate digital twin technologies for predictive maintenance and energy optimization

Expected Results:

Achieve cost-efficient, autonomous, and sustainable manufacturing processes

Accelerate Europe’s transition toward Al-enabled Industry 5.0
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Product Demand Forecasting

Manufacturing Production Data

>

Feature
Engineering

Data
Preprocessing

Data
Cleaning

Step 1 - Data Collection and Preparation

2 Digital Twin Development

Discrete
Event
Simulation
(DES)

Step 4 - Digital Twin Development
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Gated Extreme
Short- Recurrent Gradient

Term Unit Boosting
Memory Networks (XGBoost)
Networks (GRU)
(LSTM)

Random
Forest
(RF)

Long Support
Vector
Regression

(SVR)

ABCIXYZ classification

Step 2 - Al-based Demand Forecasting
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Step 5 - Dashboard and Decision Support
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(GA) Optimization colony

Tree
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Algorithm

Step 3 - Metaheuristic Optimization

Validation and Testing

MOVE Platform

Validation with open datasets

Step 6 — Validation and Testing
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Contact Info

Doc¢. Dr. Ahmet Cevahir CINAR
Selcuk Universitesi Teknoloji Fakiltesi Bilgisayar Mithendisligi Bolimu
Sentius Teknoloji Yazilim Sanayi Ticaret Limited Sirketi

accinar@selcuk.edu.tr
ahmetcevahircinar@gmail.com

+90 506 229 73 39
https://www.linkedin.com/in/ahmet-cevahir-cinar/
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We are open to collaboration with
universities, SMEs, and technology clusters
in Europe for co-developing Al solutions in

data, agriculture, and industry.

Thank you...
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