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Dersin Adi: isaret isleme icin Makine Ogrenmesi

Course Name: Machine Learning for Signal Processing

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
EHB 328E 7 3 6 3 - -
Bo6lim / Program Elektronik ve Haberlesme Miihendisligi
(Department/Program) | (Electronics and Communication Engineering)
Dersin Tirii Secimli (Elective) Dersin Dili ingilizce
(Course Type) (Course Language) | (English)
Dersin Onkosullan EHB 315/ EHB 315E MIN DD
(Course Prerequisites)
Temel Bilim ve Mihendislik/Mimar
Dersin Mesleki Bilesene | pyatematik Temel Miihendislik Ik Tasarim Genel Egitim
Katlasi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Cateogory and Math) ecture Design)
by Content, %) 20 70 70 -

Dersin Tanimi

(Course Description)

Ders kapsami su basliklari icerecektir: Veri giidiimli gosterimler. Temel Bilesen Analizi
(TBA) ve Cekirdek TBA. Bagimsiz Bilesen Analizi. Negatif olmayan Matris
Faktorizasyonu. Sozlik tabanli, seyrek ve asiri-tam veri gosterimleri. Dlsik rankh
matris gdsterimleri. Regresyon ve dogrusal kestirim. Olasiliksal Dereceli Azalma ve LMS
uyarlamali stizgegler. Kiimeleme ve siniflandirma. Sinirsel aglar. Evrisimsel sinirsel
aglar, bu aglarin isaret ve goérintl isleme uygulamalari. Ders 6nkosulu olarak, iyi
derecede olasilik teorisi, dogrusal cebir ve isaret ve sistemler teorisi bilgisi
gerekmektedir. Ders donem projesi ve odevleri yazihm tabanli benzetimler
gerektirecektir.

The course will include the following topics: Data-driven representations. Principal
Component Analysis (PCA) and Kernel PCA. Independent Component Analysis (ICA).
Non-negative matrix factorization (NMF). Dictionary based, sparse and overcomplete
data representations. Low rank matrix representations. Regression and Linear
prediction. Stochastic Gradient Descent and LMS adaptive filters. Clustering and
Classification. Neural Networks. Convolutional networks and applications to signal and
image processing. A good knowledge of probability theory, linear algebra and signals
and systems theory is a prerequisite for the course. The term project and homework
will necessitate software simulations.

Dersin Amaci

(Course Objectives)

(1) Ogrencilere isaret isleme uygulamalarinda kullanilan temel makine 6grenmesi
tekniklerini tanitmak

(2) Ogrencilere bilimsel programlama yeteneklerini gelistirecekleri gercekgi isaret
isleme problemleri saglamak

(3) Ogrencilerin isaret isleme, lineer cebir, olasilik gibi konulardaki teorik bilgi ve
becerilerini glincel problemler vasitasiyla pratik amaglar icin kullanmalarini saglamak

(1) Introduce the student to the basic techniques of machine learning geared towards
signal processing applications

(2) Provide the students with non-trivial examples to develop their programming skills
(3) Gain a working knowledge of probability, linear algebra, signal processing
motivated by problems of current interest




Dersin Ogrenme

Ciktilan

(Course Learning

Bu dersi basariyla tamamlayan 6grenciler;
modelin parametrelerinin veriden kestirme,
karar verecek bir dizge tasarlama,

sayisal yonergeler uygulama,

becerilerini kazanir.

(IV) Verinin daha verimli islenmesi icin boyutunun kii¢lltilmesi,

(1) Verili bir isaret isleme 6grenme problem icin parametrik bir model 6nerme ve
(1) Bir gbzlem kiimesi ve siniflar verildigi halde gézlemlerin hangi sinifa ait olduguna

(1) Buyuk olgekli isaret isleme problemleri icin hesapsal acidan diisik maliyetli

Outcomes) Students who pass the course will be able to:
(1) Propose a parametric model for a given signal processing learning problem and
estimate the parameters from data,
(I1) Given a set of observations and classes, devise a system to decide which class the
observations fall into,
(1) Apply computationally feasible numerical algorithms for solving large scale
regression problems,
(IV) Reduce the size of data in order to realize a processing task more efficiently.
DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris. Olasilik ve rasgele sliregler teorisinin temelleri. I
2 Dogrusal cebirin temelleri. I
3 Veri gésterimine giris. (A
4 Veri gidimli gosterimler. I,
5 Temel Bilesen Analizi (TBA) ve Cekirdek TBA. I, 11
6 Bagimsiz Bilesen Analizi. Negatif olmayan Matris Faktdrizasyonu. I, 11
7 Sozlik tabanl, seyrek ve asiri-tam veri gosterimleri. I, 101
8 Dusuk rankli matris gosterimleri. 1, m
9 Regresyon ve dogrusal kestirim. L, 0, v
10 Olasiliksal Dereceli Azalma ve LMS uyarlamali siizgegler. 1, 1
11 Kiimeleme ve siniflandirma. I, Iv
12 SVM, Cekirdek SVM ve diger bazi siniflandiricilar. I, IV
13 Sinirsel aglar ve derin 6grenme. LA L IV
14 Evrisimsel sinirsel aglar ve isaret ve gorinti isleme uygulamalari. L, 0, v
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction. Fundamentals of Probability and Stochastic Processes. I
2 Fundamentals of Linear Algebra. I
3 Basics of Data Representation. 1,1l
4 Data-driven representations. 1,1l
5 Principal Component Analysis (PCA) and Kernel PCA. I, 11
6 Independent Component Analysis (ICA) Non-negative matrix factorization. I, 1
7 Dictionary based, sparse and overcomplete representations. I, 1
8 Low rank matrix representations. 1, 1l
9 Regression and Linear prediction. L, L, v
10 Stochastic Gradient Descent and LMS adaptive filters. [, 1
11 Clustering and Classification. I, IV
12 SVM, Kernel SVM and some other classifiers. I, Iv
13 Neural Networks and deep learning. L, 1, v
14 Convolutional networks and applications to signal and image processing. L, I,V




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilariyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme,
formiile etme ve ¢ozme becerisi.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve
refahi gbz 6nline alarak ¢oziim Gireten miihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6ntinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)




