2023 - 2024 / ESOF312 - Machine Learning and Pattern Recognition / Machine Learning and Pattern Recognition

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Machine Learning and Pattern Recognition / Machine Learning and Pattern Recognition

Ders Kodu / Course Code

ESOF312

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

yok

no

Amaci / Purpose

Makine Ogrenmesi, karar teorileri ve siniflandirimasi; diskriminant fonksiyonlari; denetimli
ve denetimsiz egitim; kimeleme; 6zellik ¢ikarimi ve boyutsal azaltiimasi; ardisik ve
hiyerarsik siniflandirma, egitim, ézellik gikarimi ve mithendislik problemlerine karar kurallari
uygulamalari.

Machine Learning, decision theories and classification; discriminant functions;
supervised and unsupervised training; clustering; feature extraction and dimensional
reduction; sequential and hierarchical classification, training, feature extraction and
applications of decision rules to engineering problems.

igerigi / Content

Girig, Karar Agaglari, Ornek Tabanl Ogrenme, Bayesci Ogrenme, Lojistik Regresyon, Sinir
Aglar, Destek Vektér Makineleri, Model Segimi, Ozellik Segimi, Kiimeleme, k-ortalama,
Maksimum Beklenti, Gauss Karigim Modeli, Topluluk Ogrenmesi, Gekismeli Ogrenme,
Derin Ogrenme, Odiil-Ceza ile Ogrenme

Introduction, Decision Trees, Example Based Learning, Bayesian Learning, Logistic
Regression, Neural Networks, Support Vector Machines, Model Selection, Feature
Selection, Clustering, k-means, Maximum Expectation, Gaussian Mixture Model,
Ensemble Learning, Competitive Learning, Deep Learning, Learning with Reward-
Punishment

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Makine Ogrenmesi Teorik Yonleri Ve Python Uygulamalari ile Bir Yapay Zeka Ekolii
(Yazar: Sinan Uguz Yayinevi: Nobel Akademik Yayincilik)

Makine Ogrenmesi Teorik Yonleri Ve Python Uygulamalari ile Bir Yapay Zeka Ekolii
(Yazar: Sinan Uguz Yayinevi: Nobel Akademik Yayincilik)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenci makine 6grenmesi temellerini kavrar.

The student understands the basics of machine learning.

Ogrenci ok bilinen egitmenli, egitmensiz, yari-egitmenli 6§renme algortimalarini kavrar.

The student understands well-known instructor, no instructor, and semi-instructor learning algorithms.

Ogrenci makine 6grenmesi tekniklerini gergek diinya problemlerine uygulayabilir.

The student can apply machine learning techniques to real world problems.

Ogrenci makine 6grenmesi ile ilgili bir konuda proje hazirlar, raporunu yazar ve sinifta sunumunu
yapar.

The student prepares a project on a subject related to machine learning, writes the report and makes
a presentation in the class.

Parametreleri verilen bir problem icin 6grenci farkl makine 6grenmesi yontemlerinin avantaj ve
dezavantajlarini ortaya koyabilir.

For a problem whose parameters are given, the student can reveal the advantages and
disadvantages of different machine learning methods.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Makine 6grenmesine girig
Introduction to machine learning
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Gozetimli 6grenme: siniflandirma ve linear regrasyon
Supervised learning: classification and linear regression
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Bayesci karar Kurami-Naive Bayes
Bayesian decision theory-Naive Bayes
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Dagilimdan bagimsiz yoéntemler
Distribution-independent methods
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Boyut azaltma -6znitelik segimi

Size reduction - attribute selection
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Obekleme[Clustering - Hierarchical clustering (single and complete
linkage, dendogram, nested clusters)]
Clustering[Clustering - Hierarchical clustering (single and complete
linkage, dendogram, nested clusters)]
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
7 Karar agaclari
decision trees
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Dogrusal ayrimcilik analizi, temel birlesenler analizi
Linear discrimination analysis, principal component analysis
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Destekci 6grenme makinesi [Support Vector Machines - NonLinear]
Supporting learning machine [Support Vector Machines - NonLinear]
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Topluluk 6grenmesi

Community learning
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Yapay sinir aglari
Artificial neural networks
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Makine 6grenmesi model secimi
Machine learning model selection
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Makine Ogrenimi Deneylerinin Tasanmi ve Analizi

Design and Analysis of Machine Learning Experiments
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 34
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 1 33
Proje Hazirlama / Project Preparation 1 33
Toplam / Total: 3 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Ylizdesi / Contribution to Success Grade(%): 40
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

ST EHAL LT TS Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 10.00 10.00
Bireysel Calisma / Self Study 14 2.00 28.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 3 6.00 18.00
Proje Hazirlama / Project Preparation 1 30.00 30.00
Toplam / Total: 36 74.00 138.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 138.00/25.00 = 5.52 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 138.00 / 25.00 = 5.52 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.0grenci makine 6grenmesi
temellerini kavrar. / The 5
student understands the basics
of machine learning.

2.0grenci gok bilinen egitmenli,
egitmensiz, yari-egitmenli
6grenme algortimalarini

kavrar. / The student
understands well-known
instructor, no instructor, and
semi-instructor learning
algorithms.

3.0grenci makine égrenmesi
tekniklerini gercek diinya
problemlerine uygulayabilir. / 5
The student can apply machine
learning techniques to real
world problems.

4.0grenci makine 6grenmesi
ile ilgili bir konuda proje
hazirlar, raporunu yazar ve
sinifta sunumunu yapar. / The
student prepares a project on a 5
subject related to machine
learning, writes the report and
makes a presentation in the
class.

5.Parametreleri verilen bir
problem igin 6grenci farkh
makine 6grenmesi
yontemlerinin avantaj ve
dezavantajlarini ortaya
koyabilir. / For a problem 5
whose parameters are given,
the student can reveal the
advantages and disadvantages
of different machine learning
methods.

Katki Dlzeyi / Contribution Level : 1-Cok Diistik / Very low, 2-Diislik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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