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Bo6liim / Program
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(Department/Program) | (Electronics and Communication Engineering )
Dersin Tiirii Secmeli (Elective) Dersin Dili Tirkge (Turkish)
(Course Type) ¢ (Course Language) |ingilizce (English)

Dersin Onkosullan
(Course Prerequisites)

( EHB 352 MIN. DD veya EHB 352E MIN. DD )
veya ( EHB 308E MIN. DD veya EHB 308 MIN. DD )

Dersin Mesleki Bilesene

Katkisi, %
(Course Category
by Content, %)

Temel Bilim ve Miihendislik/Mimar

Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

- - 100 -

Dersin Tanimi

(Course Description)

Hat kodlama, iliskili sayisal iletim teknikleri, kismi yanith isaretlesme, ISI ve AWGN
kanallari icin optimum alicilar, kanal dengeleme. ileri sayisal modiilasyon teknikleri:
M-li ASK, M-li PSK, M-li FSK, M-li QAM, OQPSK, m/4-QPSK, M-li DPSK, gii¢ spektrum
analizi, AWGN kanalda hata basarimlari. Siirekli fazl modilasyonlar: CPM, CPFSK,
MSK. Sayisal iletisim sistemlerinde es zamanlama teknikleri, saat ve tasiyici bilgisinin
elde edilmesi. iletisim sistemlerinde iletim kayiplarinin etkileri, giiriiltii esdegeri
(noise figure), yol kaybi. Telsiz iletisimde kanal modelleri, séniimlemeli kanallar. ikili
modilasyonlarin sénimlemeli kanallardaki hata basarimlari analizi, cok alici antenli
sistemler, alici gesitlemesi. Cok tastyicili modulasyon: OFDM. Coklu erisim teknikleri.

Line coding, correlated digital transmission techniques, partial response coding.
Optimum receivers for ISI and AWGN channels, channel equalization. Advanced
digital modulation techniques, M-ary ASK, M-ary PSK, M-ary FSK, M-ary QAM,
OQPSK, m/4-QPSK, M-ary DPSK, power spectrum analysis, error performance in
AWGN channel. Continuous phase modulation, CPM, CPFSK, MSK. Synchronization
techniques in digital communication systems, extraction of timing and carrier
content. Effects of transmission loss in communication systems, noise figure, path
loss. Channel models in wireless communications, fading channels. Error
performance analysis of binary modulations in fading channels, multiple receive
antenna systems, receiver diversity. Multicarrier modulation, OFDM. Multiple access
techniques.

Dersin Amaci

(Course Objectives)

1. ileri sayisal haberlesme tekniklerini ve sistemlerini 6gretmek.
2. ileri sayisal modiilasyon teknik ve sistemlerini analiz etme becerisini kazandirmak.
3. Sonimlemeli kanalda alici hata basarimini iyilestiren teknikleri 6gretmek.

1. To teach advanced digital modulation techniques and systems.

2. To provide the skills for the analysis of advanced digital modulation techniques
and systems.

3. To teach techniques improving the error performance of receivers under fading
channels.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler asagidaki becerileri kazanir:

I. Temelband veri iletim sistemlerinde hat kodlamasindan yararlanma.

I1. iliskili sayisal iletim tekniklerini kullanabilme.

[I. 1SI ve AWGN kanallari icin optimum alicilari ve kanal dengeleme problemini
anlama.

IV. ileri sayisal modiilasyonlu isaretlerin spektral 6zelliklerini elde etme.

V. ileri sayisal modiilasyonlu sistemlerin giiriiltii altinda hata basarimlarini
degerlendirme.

VI. Sayisal iletisim sistemlerinde eszamanlama problemlerini ¢dzme.

VII. iletisim sistemlerinde iletim kayiplarinin etkilerini anlama.

VIII. Telsiz iletisim kanal modellerini tanima.

IX. ikili sayisal modiilasyon tekniklerini kullanan telsiz iletisim sistemlerinin hata
basarimlarini degerlendirme.

X. Alici gesitlemesi, ¢cok tasiyicil modilasyon ve ¢oklu erisim teknikleri hakkinda bilgi
sahibi olma.

Students who pass the course will be able to:

I. Apply line coding techniques to baseband data transmission systems.

Il. Use correlative digital transmission techniques.

[ll. Understand optimum receivers for ISI and AWGN channels and the channel
equalization problem.

IV. Derive the spectral characteristics of advanced digitally modulated signals.

V. Evaluate the error performances of advanced digital modulation systems under
noise.

VI. Solve the synchronization problems of digital modulation systems.

VII. Understand the effect of transmission loss in communication systems.

VIIl. Recognize the wireless communication channel models.

IX. Evaluate the error performances of wireless communication systems using binary
digital modulation techniques.

X. Have competence in receiver diversity, multicarrier modulation, and multiple
access techniques.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, hat kodlama teknikleri: AMI, HDBn, PST, 4B3T kodlar1, 6zellikleri 1
2 Temelband sayisal isaretlerin spektral ozellikleri |
3 Iliskili sayisal iletim teknikleri, kismi yanitli isaretlesme 11
4 ISI ve AWGN i¢in optimum alicilar, kanal dengeleme 111
5 Tleri sayisal modiilasyon teknikleri: M-li ASK, M-li PSK, M-li QAM, spektral 6zellikleri v
6 OQPSK, n/4-QPSK, M-1i DPSK modiilasyonlari, spektral 6zellikleri v
7 M-li FSK, CPM, CPFSK, MSK modiilasyonlar1, spektral dzellikleri v
3 Ileri sayisal modiilasyon teknikleri igin alic1 yapilari, M-li ASK, M-li PSK, M-li QAM, MSK igin v
hata basarimlari
9 Sayisal iletisim sistemlerinde es zamanlama teknikleri, zamanlama ve tasiyici bilgisinin VI
cikarilmasi
10 Iletisim sistemlerinde iletim kayiplarinin etkileri VIL
11 Telsiz iletisim sistemlerinin temelleri, soniimlemeli kanallar, cok yollu kanal modeli VIII
12 Ikili say1sal modiilasyon tekniklerini kullanan telsiz iletisim sistemlerinin hata basarimlari X
13 Cok alic1 antenli sistemler, alic1 ¢esitlemesi X
14 Cok tastyicili modiilasyon, OFDM, coklu erisim teknikleri X
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, line coding techniques: AMI, HDBn, PST, 4B3T codes, properties. 1
2 Spectral properties of baseband digital signals. |
3 Correlated digital transmission techniques, partial response signaling. 1I
4 Optimum receivers for ISI and AWGN channels, channel equalization. 111
5 Adyanced digital moglulation techniques: M-ary ASK, M-ary PSK, M-ary QAM modulations, v
their spectral properties.
6 OQPSK, n/4-QPSK, M-ary DPSK modulations, their spectral properties. v
7 M-ary FSK, CPM, CPFSK, MSK modulations, their spectral properties. v
3 Receiver structures for advanced digital modulation techniques, error performances of M- v
ASK, M-PSK, M-QAM, MSK.
9 Synchrogization techniques in digital modulation systems, recovery of timing and carrier VI
information.
10 Effects of transmission loss in communication systems. VII
11 Fundamentals of wireless communication systems, fading channels, multipath channel model. VIII
12 Error.performances of wireless communication systems using binary digital modulation IX
techniques.
13 Multiple receive antenna systems, receiver diversity. X
14 Multicarrier modulation, OFDM, multiple access techniques. X




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilanyla iliskisi

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

1,2 3
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 saghk, giivenlik ve X
refahi gbz 6niine alarak ¢6ziim tGreten mihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6ntinde bulundurarak bilingli kararlar X
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlikgi 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 ¢ikarmak igin miihendislik
yargisini kullanma becerisi. X
Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi. X

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)




