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Course Name: Random Signals and Noise

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 334E 6 3 6 3 - -
B6liim / Program Elektronik ve Haberlesme Mihendisligi
(Department/Program) | (Electronics and Communication Engineering)
Dersin Tiirii Secimli (Elective) Dersin Dili ingilizce
(Course Type) (Course Language) | (English)
Dersin Onkosullan MAT 271/MAT 271E MIN DD
(Course Prerequisites)
. o Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene | pjatematik Temel Miihendislik Ik Tasarim Genel Egitim
Katkisi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) - 0 0 -

Dersin Tanimi

(Course Description)

Olasilik tekrari, momentler, Chebyshev esitsizligi, vektor rastgele degiskenler, kosullu
dagilimlar, rastgele degiskenler iizerine dontisiimler, merkezi limit teoremi, rastgele diziler,
rastgele siire¢ tamimi, Oziliski ve capraz-iliski fonksiyonlari, duragan siirecler, giic spektral
yogunlugu, dogrusal sistemlerin duragan siireclere yaniti, Wiener siizgeci, Poisson rastgele
siireci, Markov siireci, Martingale siireci.

Review of probability, moments, Chebyshev inequalities, vector random variables, conditional
distributions, transformations over vector random variables, central-limit theorem, random
sequences, definition of random processes, autocorrelation and cross-correlation functions,
stationary processes, power spectral density, response of linear systems to stationary inputs,
Wiener filter, Poisson process, Markov process, Martingale process.

Dersin Amaci

(Course Objectives)

1. Ayrik olasilik, rastgele degiskenler ve rastgele isaretlerin matematik modellerinin
Ogrenilmesi,
2. Edinilen kavram ve yeteneklerin gercek miihendislik problemlerine uygulanabilmesi

1. Learning the mathematical models of discrete probability, random variables and random
signals ,
2. Ability to apply acquired concepts and talents to real life engineering problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
1. Olasilik ve rastgele degiskenler hakkinda ileri diizeyde bilgilere sahip olurlar,
2. Rastgele isaret kavramini 6grenirler ve gercek hayat problemlerine uygulamak icin stokastik
isaret modelini kuramsal acidan yetkin bir analizini yaparlar,
3. Miihendislikte ve dzellikle haberlesme ve bilisim konularinda belirsizlik ve hata
modelleme problemlerinin iistesinden gelebilme yetenekleri kazanirlar.

Students who pass this course have;

1. Acquired advanced knowledge about probability and random variables,
2. Learned the concept of random signal, and performed a comprehensive theoretical analysis
of stochastic signal models for applications in real life problems,

3. Mastered the skills of dealing with the problems of uncertainties and error modeling
occurring in general engineering, specifically in telecommunications and informatics.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Olasilik: Temel kavramlar, Kosullu olasilik, Onemli rastgele degiskenler
2 Beklenti, Merkezi moment, Varyans ve Karakteristik Fonksiyon, Moment iirete¢ fonksiyonu, 1
Chebysheyv esitsizligi, Cok boyutlu (vektor) rastgele degiskenleri
3 K0§ullu Qaglhmlar, Ras.tgele degi§kenler tizerinde doniisiimler, Cok boyutlu Gauss rastgele 1
degiskeni, Rastgele degiskenlerinin toplamlari
4 Merkezi limit teoremi, Biiyiik sayilar kanunu, Ratsgele diziler, Yakinsaklik 1
5 Rastgele siireclerin tanimu, istatistiksel 6zellikleri 1-2
6 Ortalama, 0ziliski, capraz iligki fonksiyonlar1i, Duragan siirecler 1-2
7 Ergodiklik, Gii¢ spektral yogunlugu, Duragan rastgele isaretlerin bant genisligi 1-2
8 Beyaz giiriiltii, Dogrusal sistemlerin duragan rastgele siireclere yaniti 1-2
9 Coklu duragan rastgele isaretler, capraz gii¢c spektral yogunluk fonksiyonu 2
10 Uyumlu siizge¢, Wiener siizgeci 2
11 Gauss rastgele Siireci 2
12 Poisson, Rastgele Telgraf, Wiener siirecleri 2-3
13 Markov siirecleri 2-3
14 Kalman siizgeci, Martingale siirecleri 2-3
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Probability: Basic concepts, Conditional probability, Important random variables
2 Expectation, Central moments, Variance, Characteristic function, Moment generating 1
function, Chebyshev inequality, Multidimensional (vector) random variables
3 Conditional. distributions, Transforma?ions over random variables, Multidimensional Gauss 1
random variable, Sums of random variables
4 Central limit theorem, Laws of large numbers, Random sequences, Convergence 1
5 Definitions of random processes, statistical properties 12
6 Mean, autocorrelation, cross correlation functions, Stationary random processes 1-2
7 Ergodicity, Power spectral density, Bandwidth of wide-sense stationary random processes 12
8 White noise, Response of linear systems to random stationary processes 12
9 Multiple stationary random signals, Cross power spectral density function 2
10 Matched filter, Wiener filter 2
11 Gaussian random processes 2
12 Poisson, random telegraph, Wiener processes 2-3
13 Markov processes 2-3
14 Kalman Filter, Martingale processes 2-3




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilaniyla iliskisi

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

Katki
Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formile etme ve ¢ozme becerisi.

X

Kuresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, glivenlik ve
refahi g6z 6niine alarak ¢6ziim tGreten mihendislik 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 géz oniinde 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 ¢ikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag 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
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