Content

Course Code Course Name Semester Theory Practice Lab
INF 528 Advanced Topics in Computer 1 3 0 0
Engineering

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

English

Elective

Masters Degree

Credit
3

ECTS
6

Students are initially introduced to the principles of graph databases in this course, a potent data management
tool for effectively storing, searching, and analysing data with complicated relationships. Students will learn the
principles, design patterns, and practical applications of graph databases.
Second, it facilitates in examining the nexus between two cutting-edge areas of computer science: large

language models and graph databases. Large language models like GPT-3 have revolutionized the

interpretation and creation of natural language, whereas graph databases are meant to manage complicated

connections in data quickly. The course's major goal is to teach students how to use both technologies'

strengths to tackle challenges in the real world, including those involving knowledge graphs, recommendation
engines, and other topics
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. Introduction to Graph Databases and Large Language Models
. Graph Database Fundamentals

. Data Modelling with Graph Database

. Query languages for graph databases (Cypher).

. Querying and Manipulating Graph Data

. Large Language Models (LLMs)

. Combining Graph Databases and LLMs

. Knowledge graphs

. Performance Optimization and Scaling

10. Future Trends and Emerging Technologies
11. Ethical and Privacy Considerations

- Online tutorials
- Documentation of graph database management systems
- Research papers and articles on graph databases

Week Weekly Contents

Content
Course Code Course Name Semester Theory Practice Lab
INF 513 Natural Language Processing 1 3 0 0

Prerequisites

Admission Requirements

Language of Instruction
Course Type

Course Level

Objective

Content

References

English

Elective

Masters Degree

Credit
3

ECTS
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Theory Topics

Week Weekly Contents
Content

Course Code Course Name

INF 509 Human Computer Interaction

Prerequisites

Admission Requirements

Language of Instruction English

Semester Theory Practice Lab  Credit
1 3 0 0 3

ECTS

Course Type Elective
Course Level Masters Degree
Objective insan bilgisayar etkilesimine (IBE) iliskin prensip ve arastirma konularini dgrencilere tanitmak
Content 1. Hafta insan bilisayar etkilesimine (IBE) genel bir bakis
2. Hafta IBE'nin tarihgesi
3. Hafta insan: Giris/Cikis kanallari, bellek.
4. Hafta Insan: mantik yliriitme, problem ¢dzme
5. Hafta Bilgisayar: G/C aygitlari, bellek ve veri isleme
6. Hafta Etkilesim: etkilesim modelleri
7. Hafta S624 sunumlar
8. Hafta Etkilesim bigimleri
9. Hafta Kullanilabilirlik paradigmalari ve prensipleri
10. Hafta Etkilesim tasarimi
11. Hafta S624 sunumlar
12. Hafta Grafik kullanici araylzeri
13. Hafta lleri konular
14. Hafta Proje sunumlari
References ‘Human computer interaction’, Alan Dix.
Theory Topics
Week Weekly Contents
1 Introduction to human computer interaction
2 History of HCI
3 Human: /O channels, memory
4 Human: reasoning and problem solving
5 Computer: I/O devices, memory, processing
6 Interaction: models of interaction
7 Oral presentations
8 Interaction styles
9 Usability paradigms and principles
10 Interaction design
11 Oral presentations
12 Graphical user interfaces
13 Advanced topics
14 Project presentations
Content
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Course Code Course Name Semester Theory Practice Lab  Credit ECTS

INF 538 Computational Analysis of Human 1 3 0 0 3 6
Behavior

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

English
Elective
Masters Degree

Bu ders, insan davranigi analizinde kullanilan yapay 6grenme ve 6riintt tanima tekniklerine odaklanmaktadir.
Dersin temel amaci, bu alanda yapilan ¢aligmalari ve farkli uygulamalari 6grencilere tanitmak, insan davranigi
analizinde kullanilan modern yéntemler ve multimodal yaklagimlar kullanarak ders kapsaminda dgrendikleri
bilgileri pratige dokmelerini saglamaktir.

Bu ders, insan davranisinin hesaplamali analizinde kullanilan yapay 6grenme ve 6riintt tanima teknikleri ele alir.
Ders kapsaminda, bu alanda en sik kullanilan teknikler ve algoritmalar tanttilir, gergek diinyadan uygulama
ornekleri Uzerinde tartigilir. Ele alinan konular arasinda yurlyus ve durus analiz, isaret dilinde el hareketlerinin
tespiti, goriintl dizilerinde aktivite tanima, sosyal sinyallerin takibi, multimodal (gorsel-isitsel-fizyolojik sinyallere
dayali) davranis analizi ve sosyal etkilesimlerin incelenmesi gibi uygulamalar bulunur.

Salah, A. A., & Gevers, T. (Eds.). (2011). Computer analysis of human behavior. London: Springer.

Uddin, M. Z. (2024). Machine Learning and Python for Human Behavior, Emotion, and Health Status Analysis.
CRC Press.

Yu, Z., & Wang, Z. (2020). Human behavior analysis: sensing and understanding (pp. 1-271). Singapore:
Springer.

Paramasivan, P., Rajest, S. S., Chinnusamy, K., Regin, R., Joseph, J., & Joe, F. (Eds.). (2024). Explainable Al
applications for human behavior analysis. |Gl Global.

Week Weekly Contents

1 Capturing and interpreting human behavior using computational methods

2 Sensor-based behavior recognition

3 Device-free behavior recognition

4 Activity recognition : Gait and posture analysis

5 Activity recognition : Sign language recongition

6 Social and affective behaviors : Speech and voice analysis

7 Social and affective behaviors : Multimodal interaction in rehabilitation

8 Social and affective behaviors : Emotion recognition in social interaction

Midterm

10 Adaptive and personalized systems

11 Example : Activity monitoring systems in health care applications

12 Example : Human behavior analysis in ambient gaming and playful interaction

13 Challenges and open issues

14 Student presentations
Content

Course Code Course Name Semester Theory Practice Lab  Credit ECTS
INF 514 Complex Networks Analysis 1 3 0 0 3 6
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Prerequisites

Admission Requirements

Language of Instruction
Course Type

Course Level

English
Elective

Masters Degree

Objective Bu derste, karmasik ag analiz icin gerekli teorik ve pratik yéntemleri ayni anda galisacagiz. Gergek sistemlerde
goriilen baz temel 6zellikleri (kliciik duinya etkisi, 6lgeksiz aglar, éncelikli eklenti modeli vb.) tanimlayabilmek igin
cizge/graf teori temelli bazi kavramlari tekrar isleyecegiz. Ayni sekilde, rassal ag yaratmayi saglayan temel
modelleri de gérecegiz. A§ analizi ve yorunlamasi igin gerekli araglar ve yéntemleri (komiin belirleme, link
tahmini, bilgi dagitimi, saldiriya direng, ...) de sunacagiz. Tim bu kavram ve algoritmalari gésterebilmek igin,
gergek sistemleri modelleyen bir¢ok ag Uzerinde uygulama yapacagiz (Internet, social networks, etc.)

Content 1. Girig
2. Gizge/Graf Teorisinin Temel Kavramlari
3. Erdos-Rényi Modeli
4. Oncelikli EKklenti Modeli
5. Yerel Topolojik Ozellikler
6. Genel Topolojik Ozellikler
7. Modilerlik ve komin belirleme
8. Klasik Veri madenciligi teknigine bagli yaklagimlar
9. Komiin belirleme icin diger yontemler
10. Bilgi dagitimi
11. Salgin modelleme ve buna bagl fenomenler
12. Dinamik Aglarin Ozellikleri
13. Dinamik Ag Analizi
14. Link Tahmini

References * M. E. J. Newman, The structure and function of complex networks, SIAM Review 45:167-256,2003.

* R. Albert and A.-L. Barabasi Statistical mechanics of complex networks. Rev. Mod. Phys., 74(1), 2002.
» S. N. Dorogovtsev, Lectures on Complex Networks, Oxford University Press, 2010.
Theory Topics
Week Weekly Contents
Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
INF 535 Internet of Things 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

English
Elective
Masters Degree

* “Telsiz Haberlesme” konusunun temel prensiplerini akademik ve mihendislik bakis agisiyla sunar.

+ Nesnelerin interneti ile kendisinden &nce gelen éncil tekmolojileri (WSN, M2M, CPS) farklari ve benzerikleri
kavramsal ve analizsel olarak ortaya koyar.

» Nesnelerin interneti tasarim prensiplerini uygulama perspektifinden aktarmayi hedefler.

« Nesnelerin interneti teknolojik altyapisini saglayan yaklasimlarin arkasindaki mithendislik 6diinlesimlerini
aktarir.

« Ogrencilerin dersde sunulan kavramlari ve deneysel metodlari igsellestirebilmeleri igin gerekli imkanlari gok
asamali proje ve ddevler yoluyla sunar.

9/14/2026 10:43:15 AM
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Content Hafta 1: Nesnelerin interneti kavramina giris. Olasi uygulama alanlari. Alana 6zel isterleri ve tasarim élgttlerini

anlama.

Hafta 2: Nesnelerin Interneti ile geleneksel aglarin karsilastrmasi: Enerji farkindaligi ve uygulama bagmiilig

Hafta 3: Dugiim Ozellikleri: diigiim donanimi, Isletim sistemleri, algilama kipleri
Hafta 4: Ozyapilanma, ilinge kontrolii ve yeniden yerlestirme
Hafta 5: Nesnelerin interneti icin A§ mimarisi tasarimi

Hafta 6: Nesnelerin interneti sistemlerinde Ortak erigsim katmani, Yénlendirme yaklagimlari

Hafta 7: DUgum yénetimi cati yaklagimiari

Hafta 8: Arasinav

Hafta 9: Konumlandirma ve Zaman esgidimu teknikleri

Hafta 10: Nesnelerin internetinde standartlar ve agik kaynak yazilimlar

Hafta 11: Benzetim deneyleri yoluyla Nesnelerin interneti temelli sistemlerin basarim degerlendirmesi

Hafta 12: Endustriyel vaka analizi
Hafta 13: ileri konular: E-saglik uygulamalari
Hafta 14: ileri konular: Endistri 4.0

References - Ders notlari

- BAHGA, Arshdeep; MADISETTI, Vijay. Internet of Things: A hands-on approach. Vpt, 2014.(Yardimci Kaynak)

- Dargie, W., Poellabauer, C. “Fundamentals of Wireless Sensor Networks: Theory and Practice (Wireless

Communications and Mobile Computing)”, 1. Basim, Wiley, 2010 (Yardimci Kaynak)

Theory Topics

Week Weekly Contents

1 Introduction to the concept of Internet of Things. Possible application areas. Understanding domain-specific requirements and

design criteria.

2 Comparison of Internet of Things and traditional networks: Energy awareness and application addiction
3 Node Features: node hardware, Operating systems, detection modes
4 Self-structuring, topology control and repositioning
5 Network architecture design for the Internet of Things
6 Multiple access layer in Internet of Things systems, Routing approaches
7 Node management framework approaches
8 Midterm
9 Positioning and Time coordination techniques
10 Standards and open source software in the Internet of Things
11 Performance evaluation of loT-based systems through simulation experiments
12 Industrial case study
13 Advanced topics: E-health applications
14 Advanced topics: Industry 4.0
Content
Course Code Course Name Semester Theory Practice Lab
INF 511 Data Science 1 3 0 0

Prerequisites

Admission Requirements

Language of Instruction English
Course Type Elective

Course Level Masters Degree

Credit
3

ECTS
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Objective

Content

References

Theory Topics

Bu ders, 6grencilere veri madenciligi strecini tanitmay amaglamaktadir. Dersin temel amaglari arasinda veri
hazirlama ve 6n islemenin, ¢esitli veri madenciligi algoritmalarinin ve bunlarin sonuglarini degerlendirmek igin
mevcut araglarin anlasilmasi ve kullanilabilmesi vardir. Ders, birliktelik kurallari madenciligi, denetimli
siniflandirma ve denetimsiz siniflandirma (kimeleme) ile ilgili standart yaklagimlara odaklanir. Madencilik
algoritmalarini ve kalite degerlendirme araglarini anlamak igin temel istatistiksel bilgi gereklidir. Béylece
ogrencinin veri analizi alaninda pratik ¢éziimler Uretebilmesi hedeflenmektedir.

. Veri madenciligi ve kestirimci analitige giris

. Veri 6n isleme, kesifsel veri analizi

. Boyut indirgeme yontemleri, tek degiskenli istatistiksel analiz
. Cok degiskenli istatistik, veriyi modellemeye hazirlama

. Basit dogrusal regresyon, ¢oklu regresyon

. Model olusturma

. k-en yakin komsu algoritmasi, karar agaglari

. Lojistik regresyon, Naive Bayes ve Bayes aglari

9. Vize sinavi

10. Model degerlendirme teknikleri

11. Siniflandirma modellerinin grafiksel degerlendirilmesi

12. Hiyerarsik ve k-means kiimeleme, kiime kalitesinin élgtimesi
13. Birliktelik kurallari, topluluk (ensemble) ydontemleri

14. Ogrenci sunumlari

O NO O WN -

1. Data Mining - Practical Machine Learning Tools, 2nd edition, lan H. Witten & Eibe Frank, Morgan Kaufmann,
2005.

2. Neural Networks - A Comprehensive Foundation, 2nd edition, Simon Haykin, Pearson/Prentice Hall,1999.

3. Data Mining: Concepts and Techniques, Jiawei Han & Micheline Kamber, Morgan Kaufmann, 2000.

4. Applied Statistics and Probabilities for Engineers, 4th edition, D.C. Montgomery & G.C. Runger, John Willey &
sons, 2006.

5. The Elements of Statistical Learning: Data Mining, Inference, and Prediction, 2nd edition, T. Hastie, R.
Tibshirani & J. Friedman, Springer, 2009.

Week Weekly Contents

1 Introduction

o N o o b~ w N

Data preparation

Association rules and a priori algorithm
FP-trees and complex rules

Decision trees and naive Bayes classifier
Statistical regression and Bayesian networks
Neural networks and other classifiers

Quality assessment on classification results

Classifier comparison

10 Distance and partitioning
11 Hierarchical clustering methods
12 Clustering with grids and density
13 Model-based processing
14 Outliers detection

Content

Course Code

INF 508

Prerequisites

Admission Requirements

Course Name Semester Theory Practice Lab Credit ECTS

Machine Learning 1 3 0 0 3 6
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Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

English
Compulsory
Masters Degree

Bu ders, yapay 6grenme ve istatistiksel 6rtintti tanima konularina genel bir giris saglar. Konular sunlardir: (i)
Denetimli 6grenme (parametrik / parametrik olmayan algoritmalar, destek vektér makineleri, gekirdekler, yapay
sinir aglari). (ii) Denetimsiz 6grenme (kiimeleme, boyut azalmasi, tavsiye sistemleri). (iii) Makine 6grenmede
temel konseptler (6nyargi / varyans teorisi; makine 6grenmede yenilik stireci ve Al). Ders ayni zamanda, metin
tanimadan (web aramasi, anti-spam), mobil hesaplamaya kadar ¢esitli vaka analizlerini ve uygulamalari
icermektedir. Python programlama ve Scikit-Learn platformu kullanilarak pratik yapilacaktir. Ogrenciler tist diizey
konferans ve dergiler makalelerini inceleyeceklerdir.

1. Hafta: Girig ve Motivasyon (Dersin Igerigi, Kisa Tarihgesi, Zorluklar, Temel Kavramlar)

2. Hafta: Dogrusal Cebir ve Olasilik Hatirlatmalari

3-4 Hafta: Denetlemeli Ogrenme Temelleri: Bir ve Birden Cok Degiskenli Lineer Regresyon, Lojistik Regresyon
5. Hafta: Bayes Karar Teorisi

6. Hafta Boyut Azaltma

7. Hafta Kimeleme

8. Hafta: Ara Sinav

9-10. Hafta: Parametrik Olmayan Yoéntemler: Karar Adagclari, Lineer Ayrimcilik

11-12. Hafta: Cok katmanli algilayicilar ve yapay sinir aglari

13-14. Hafta: Grafik Modeller, Sakli Markov Modelleri

* Introduction to Machine Learning, 3e, Ethem Alpaydin, The MIT Press, September 2014, ISBN: 978-0-262-
02818-9

* Machine Learning Yearning, Andrew Ng, http://www.mlyearning.org/

« Pattern Recognition and Machine Learning, Christopher Bishop, ISBN-13: 978-0387310732, Springer, 2006.
* Bildiri/Makale Okuma

Week Weekly Contents

Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
INF 590 Seminar of Master 1 0 2 0 0 6

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

English
Compulsory
Masters Degree

Bilimsel Liyakat &lgllerini aktarmak

Literatr Taramasi, Bilimsel Yayin Hazirlama ve Bilimsel Sunum Hazirlama teknikleri
Konuk Ogretim Uyelerinin sunumlari ile bélim igi bilimsel faaliyetlerde iletisim saglamak
Universite disi konuklar ile bilism sektérinde farkli konularda bilgi aktarimi

Ogrencilerin Yiksek Lisans tezeri ile ilgili 6n calisma yapmalarini saglamak

Yiksek Lisans tezlerini bagari ile sirdirmeleri icin gerekli altyapiyi saglamak

Bilimsel indexleme, Atif, Kaynak tarama ve Kaynak yazimi
Sunum Becerileri

Konuk bilimadamlarinin seminerleri

Bolum 6gretim Uyelerinin seminerleri

Ornek galigma konusu belirleme

Ozet yazimi

Web of Science

Google Scholar

TPE

EPO - Patent Teaching Kit
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Theory Topics

Week Weekly Contents

1 Scope and ethical issues in scientific research and publication ethics, universal examples of unethical conduct

2 Research process, literature review, and identification of the research problem

3 Preparing a research report, Correct citation methods, Sample studies

4 Effective presentation techniques, examples of project presentation flow, good and bad examples, content, visuals, and common
mistakes

5 Intra-/inter-departmental seminar

6 Intra-/inter-departmental seminar

7 Intra-/inter-departmental seminar

8 Intra-/inter-departmental seminar

9 Intra-/inter-departmental seminar

10 Intra-/inter-departmental seminar

11 Intra-/inter-departmental seminar

12 Intra-/inter-departmental seminar

13 Intra-/inter-departmental seminar

14 Intra-/inter-departmental seminar
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