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(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

By Content, %)

100 -

Dersin Tanimi

Bu ders, Ogrencilere elektrik ve elektronik miihendisligi baglaminda makine 6greniminin
prensiplerini ve uygulamalarini tamitir. Ogrenciler, temel makine dgrenimi algoritmalarmi ve
tekniklerini 6grenecekler ve bunlar1 sinyal igsleme, kontrol sistemleri, iletisim sistemleri ve
elektrik ve elektronik miihendisligi ile ilgili diger alanlardaki sorunlar1 ¢6zmek igin nasil
uygulayacaklarini 6grenecekler.

(Course Description)

This course introduces students to the principles and applications of machine learning in the
context of electrical and electronics engineering. Students will learn fundamental machine
learning algorithms and techniques and how to apply them to solve problems in signal
processing, control systems, communication systems, and other areas relevant to electrical and
electronics engineering.

Dersin Amaci

. Makine Ogrenmesinin temellerini 6gretmek

. Klasik ve modern makine 6grenme algoritmalart ile ilgili bilgi vermek

. Makine Ogrenmesinin temel uygulama alanlarin1 géstermek

. Makine Ogrenmesi araglarmi/kiitiiphanelerini gretmek, kullanilabilirlik kazandirmak

(Course Objectives)

. Teaching fundamentals of machine learning

. Give information on classic and modern machine learning methods
. Give information on main application areas of machine learning

. Teaching machine learning tools/libraries, providing usability
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Dersin Ogrenme
Ciktilan

Bu dersi basariyla gegen 6grenciler:

1. Makine Ogrenmesinin temelleri hakkinda bilgi sahibi olacak

2. Lineer modeller, SVM, PCA, karar agaglar1, bayesci 6grenme gibi Klasik makine 6grenme metotlari
hakkinda teorik ve pratik diizeyde bilgi sahibi olacak

3. Derin 6grenme, CNN, Omurga ag mimarileri gibi modern makine 6grenmesi metotlar: hakkinda bilgi
sahibi olacak

4. Goriintii isleme, zaman serisi analizi, belirsizlik altinda karar verme gibi temel makine dgrenmesi
uygulamalar1 hakkinda bilgi sahibi olacak

5. Makine 6grenmesi pratigi kazanacak, mevcut makine 6grenmesi araglarini kullanmay: 6grenecek

(Course Learning
Outcomes)

Student, who passed the course satisfactorily can:

1. Gain knowledge about the fundamentals of Machine Learning.

2. Acquire theoretical and practical knowledge about classical machine learning methods such as linear
models, SVM, PCA, decision trees, and Bayesian learning..

3. Have knowledge about modern machine learning methods such as deep learning, CNN, and foundation
network architectures..

4. Gain knowledge about fundamental machine learning applications such as image processing, time series
analysis, and decision making under uncertainty.

5. Gain practical experience in machine learning and learn to use existing machine learning tools. 6.
Introducing predictive control and multivariable control methods.
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Dersin
Hafta Konular Ogrenme
Ciktilan
1 Makine 6grenmesi, yapay zeka, derin 6grenme kavramlari, 6grenme yaklagimlari (6greticili, yart | |
Ogreticili, 6greticisiz), biiyiik veri modelleme, 6znitelik ¢ikarma, 6l¢gekleme, normalizasyon
2 Makine Ogrenmesinin temelleri. Kapasite, Asirt uyum, Eksik uyum, Hiperparametreler. I-11
3 Bayesci 6grenme ve karar verme (Cok boyutlu Gauss dagilimi, kovaryans matrisi, Mahalonobis I-1
uzakligy,..).
a Ogreticili 6grenme, siiflandirict tasarimi, ayird edici fonksiyon, karar esigi, karar egrisi, karar I, v
ylizeyi.
5 Biiyiik veri dnisleme, vektor uzaylari ile ilgili temel kavramlar, temel bilesen analizi (PCA), | AVARY)
LDA.
6 k-NN, SVM smiflandiricilar. Performans metrikleri (F1, precision, recall). I, 1v,v
7 Ogreticisiz grenme (6bekleme, k-ortalamali Sbekleme, agac tabanli Sbekleyiciler). I, 1v,v
8 Yapay sinir aglar1 ile 6grenme. Perceptron, aktivasyon fonksiyonu, 6rnekler ve sezgiler. I, v
9 Yapay sinir e_lg!arl ile 6grenme. karesel hatanin enkiiciiklenmesi, ileriye-geriye gecis. Ogrenme i, v, v
parametrelerinin giincellenmesi.
10 Temel katmanlar: Konvoliisyonel yapay sinir aglari, Tekrarlayan Sinir Aglar1, Otokodlayicilar. i, v, v
11 Konveks optimizasyon ile ag parametrelerinin 6grenilmesi. SGD (Stochastic Gradient Descent). i, v, v
12 Derin 6grenme uygulamalari. Siniflandirma, tanima, boliitleme, izleme, ... Uygulamalara bagl i, v, v
olarak kullanilan temel kayip fonksiyonlari. (BCE, MSE, AMSE,..).
13 Derin Ogrenmede kullanilan eniyileyiciler (ADAM optimizer,...) ve temel omurga ag mimarileri | 111, IV, V
(ResNet, ..).
14 Derin 6grenmede kullanilan modern katman yapilari (Neural ODE, Physics-Informed Neural i, v, v
Networks, Transformers...).
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
Introduction to Machine Learning, Artificial Intelligence, Deep Learning concepts, learning |
1 approaches (supervised, semi-supervised, unsupervised), big data modeling, feature
extraction, scaling, normalization.
2 Fundamentals of Machine Learning. Capacity, Overfitting, Underfitting, Hyperparameters. I-11
3 Bayesian learning and decision-making (Multivariate Gaussian distribution, covariance I-11
matrix, Mahalanobis distance, etc.).
a Supervised learning, classifier design, discriminant function, decision threshold, decision I, 1Iv
curve, decision surface.
5 Big data preprocessing, basic concepts related to vector spaces, Principal Component Analysis | 11, IV, V
(PCA), LDA.
6 k-NN, SVM classifiers. Performance metrics (F1, precision, recall). I, 1v, v
7 Unsupervised learning (clustering, k-means clustering, tree-based clustering). I, 1v, v
3 Learning with Artificial Neural Networks. Perceptron, activation function, examples and I, v
intuitions.
9 Learning with Artificial Neural Networks. Minimization of mean squared error, forward- I, v, v
backward propagation. Updating learning parameters.
10 Basic layers: Convolutional Neural Networks, Recurrent Neural Networks, Autoencoders. 1, v, v
11 Learning network parameters with convex optimization. SGD (Stochastic Gradient Descent). I, v, v
12 Applications of Deep Learning. Classification, recognition, segmentation, monitoring, etc. I, 1v, v
Basic loss functions used depending on the applications (BCE, MSE, AMSE, etc.).
13 Optimizers used in Deep Learning (ADAM optimizer, etc.) and basic backbone network I, v, v
architectures (ResNet, etc.).
14 Modern layer structures used in Deep Learning (Neural ODE, Physics-Informed Neural I, v, v

Networks, Transformers etc.).




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Giktilariyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
123
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme, X
formile etme ve ¢ozme becerisi.
Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, giivenlik ve X
refahi gbz 6nline alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢éztimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz dnlinde bulundurarak bilingli kararlar X
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak icin 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
Level of
Program Student Outcomes Contribution
1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying principles of X
engineering, science, and mathematics.
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 X
factors.
An ability to communicate effectively with a range of audiences. X
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, X
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 X
engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning strategies. X

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