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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)

Rastlant1 siiregleri, giiriiltiiniin modellenmesi: Gauss giiriiltiisti, beyaz giiriiltii, darbandli giiriiltii. Genlik
modiilasyonlu sistemlerde giiriiltiiniin etkisi. Tasiyicili genlik, cift yan band, tek ve artik yan banjl

modiilasyonlu sistemlerin demodiilasyon sonrasi isaret-giiriilti oram1 bakimindan karsilastirilmalari.
Ustel modiilasyonlu sistemlerde giiriiltii analizi, frekans modiilasyonunda esik etkisi. Darbe ko
modiilasyonlu sistemlerde giiriiltii analizi, genlik ve frekans modiilasyonlu sistemlerle karsilastirilmast,
Hiskili iletim teknikleri, kismi yanith kodlama.

Random processes, modeling of noise: Gaussian noise, white noise, narrowband noise. Noise analysis in|
analog modulation: The effect of noise in systems with amplitude modulation. Comparison of signal-to-]
noise ratio values after demodulation of systems with carrier amplitude, double sideband, single sideban
and vestigial sideband modulation. Noise analysis in exponential modulation systems, threshold effect in
frequency modulation. Noise analysis in pulse code modulation systems, comparisons with amplitude]
and frequency modulation. Correlated transmission techniques, partial response coding.

Dersin Amaci

(Course Objectives)

1. fletisim sistemlerinde giiriiltiiniin modellenmesini ve etkilerini 6gretmek.

2. Analog ve darbe kod modiilasyonlu sistemlerinin bagarimlarini giiriiltii altinda analiz
etme ve degerlendirme becerisini kazandirmak.

3. Analog modiilasyonlu sistem tasarlama becerisini kazandirmak.

1. To teach the modeling and effects of noise in communication systems.

2. To provide the skills for the performance analysis and evaluation of the analog and pulse
code modulation systems under noise.

3. To give the ability to design analog modulation systems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler,

I fletisim sistemlerinde giiriiltii modellerini kullanabilme,

II. Analog genlik modiilasyonlu sistemlerin giiriiltii altinda bagarimlarini degerlendirebilme,
III. Analog iistel modiilasyonlu sistemlerin giiriiltii altinda basarimlarin1 degerlendirebilme,
IV. Darbe kod modiilasyonlu sistemlerin giiriiltii altinda basarimlarin1 degerlendirebilme,
V. Farkli modiilasyon tiirlerini kullanan iletisim sistemlerinin giiriiltii altinda bagarimlarini
karsilagtirabilme,

VI Hiskili say1sal iletim tekniklerini kullanabilme, becerilerini kazanir.

Students who pass the course will be able to,

I. Apply noise models in communication systems,

II. Evaluate the performances of analog amplitude modulation systems under noise.

II1. Evaluate the performances of analog exponential modulation systems under noise.

IV. Evaluate the performances of pulse code modulation systems under noise.

V. Compare the performances of communication systems using different modulation techniques
under noise.

VI. Use correlative digital transmission techniques.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 isaretlerin siniflandiriimasi ve 6zellikleri. I
2 Temel olasilik kavramlari ve uygulamalar. I
3 Rastlanti siregleri ve giriltinin modellenmesi, Gauss, beyaz ve darbandli guirilta. I
4 Taslyicili genlik modilasyonu ve ¢ift yan band modiilasyonunda girilti analizi, tasiyicih "
genlik modilasyonunda esik etkisi.
5 Tek ve artik yan band modilasyonunda giiriilti analizi, genlik modtlasyonu tirlerinin Y
cikis isaret-glriltl orani bakimindan karsilastirilmalari.
6 Guraltd modelleri ve genlik modilasyonunda girilti etkisi ile ilgili uygulamalar. I-11-V
7 Ustel modiilasyonlu sistemlerde giiriiltii analizi. I-11-V
8 Frekans ve faz modilasyonlu sistemlerde cikis isaret-girilti oranlari. 1
9 Frekans modilasyonlu sistemlerde esik etkisi, n vurgulama ve vurgu ¢ézme. 1
10 Analog modiilasyonlu sistemlerde iletim kayiplarinin etkileri ve yineleyiciler. [1-111
Darbe kod modilasyonlu sistemlerde glirtiltl analizi, kanal ve kuantalama giiriltilerinin
11 ¢ikis isaret-glriltl oranina etkileri. Darbe kod modiilasyonlu sistemlerin gikis isaret- \YAY)
glrilti orani bakimindan analog modilasyonlu sistemlerle karsilastiriimasi.
12 Frekans ve darbe kod modiilasyonlu sistemlerde giiriltl analizi ile ilgili uygulamalar. H-1v-v
13 iliskili sayisal iletim teknikleri. H-1v-v
14 Kismi yanith kodlama, spektral 6zellikleri. \
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Classification and properties of signals. I
2 Basic probability concepts and applications. I
3 Random processes and noise modelling: Gaussian, white and narrowband noise. I
4 Noise effects in carrier amplitude modulation and double side band modulation I
systems, threshold effect in amplitude modulation.
Noise analysis in single sideband and vestigial sideband modulation systems.
5 Comparison of demodulator output signal-to-noise ratio for amplitude modulation l-v
systems.
6 Applications on noise models and noise effects on amplitude modulation systems. I-11-V
7 Noise analysis in exponential modulation systems. I-11-V
8 Demodulator output signal-to-noise ratios for frequency and phase modulation "
systems.
9 Threshold effect and preemphasis/deemphasis in frequency modulation systems. 11
10 Effects of transmission losses in analog modulation systems, repeaters. -1
Noise analysis in pulse code modulation systems, joint effects of channel and
1 guantization noises on the output signal-to-noise ratio. Comparison of demodulator V-V
output signal-to-noise ratio of pulse code modulation systems with analog
modulation systems.
12 Applications of noise effects on frequency and pulse code modulation systems. H-1v-v
13 Correlated digital transmission techniques. H-1v-v
14 Partial response coding, their spectral properties. \




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilariyla iliskisi

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

1,23
Miihendislik, fen ve matematik ilkelerini uygulayarak karmagik miihendislik problemlerini belirleme, X
formiile etme ve ¢ozme becerisi.
Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, givenlik ve X
refahi gbz 6niine alarak ¢6ziim Ureten mihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6niinde 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 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)




