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Dersin Adi: Sayisal isaret isleme

Course Name: Digital 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 315/315E 5 3 6 3 - -
Bo6liim / Program Elektronik ve Haberlesme Miihendisligi
(Department/Program) | (Electronics and Communication Engineering )
Dersin Tirii Zorunlu (Compulsory) Dersin Dili TUrkge (Turkish)
(Course Type) (Course Language) | Ingilizce (English)

Dersin Onkosullan
(Course Prerequisites)

EHB206 min DD veya EHB206E min DD veya EHB 252 min DD veya 252E min DD

Dersin Mesleki Bilesene

Katkisi, %
(Course Category
by Content, %)

Temel Bilim ve Miihendislik/Mimar
Matematik Temel Mihendislik lik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
30 40 30 -

Dersin Tanimi

(Course Description)

Ayrik zamanh sistemlere giris ve sayisal isaret isleme: Ayrik zamanh lineer sistemler, fark
denklemleri, z-donlstmleri, ayrik konvolisyon, kararlihk, ayrik zamanli Fourier dénisimdi,
analog-sayisal ve sayisal-analog dontsimler, o6rnekleme. z-donisiimi. Ayrik Fourier
déniisimii. Hizl Fourier Déniisiimi. Sayisal siizgec tasarimi ve gerceklenmesi. istatistiksel isaret
islemenin temelleri. Rasgele sirecler ve gli¢c spektral yogunluk. Wiener slizgeci. Uyarlamall
stizgeclerin temelleri. En dik inis ve LMS algoritmalari. Zaman-frekans analizinin temelleri. Kisa-
zaman Fourier donlisimu (KZFD). Spektrogram.

Introduction to discrete-time systems, and digital signal processing. Discrete time linear
systems, difference equations, discrete convolution, stability. Discrete-time Fourier transform,
analog-to-digital and digital-to-analog conversion, sampling. z-transform. Discrete Fourier
transform (DFT). Fast Fourier transform (FFT). Digital filter design and implementation.
Fundamentals of statistical signal processing. Random processes and power spectrum. Wiener
filter. Fundamentals of adaptive filtering. Steepest descent and LMS algorithms. Fundamentals
of time-frequency analysis. Short-time-Fourier Transform (STFT). Spectrogram.

Dersin Amaci

(Course Objectives)

1.Ayrik zamanli isaret ve sistemlerin analizi igin gerekli bilgilerin verilmesi
2.Ayrik zamanli dogrusal sistemlerin tasarimi igin gerekli bilgilerin verilmesi

1.To provide information about the analysis of discrete time signals and systems,
2.To provide information about the design of discrete-time linear systems

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I. Ayrik zamanli isaret ve sistemlerin zaman bdlgesinde analizi,
Il. Ayrik zamanl isaret ve sistemlerin frekans bolgesinde analizi,
Ill. Ayrik zamanl isaret ve sistemlerin transfer bolgesinde analizi,
IV. Ayrik zamanli dogrusal sistemlerin tasarimi
V. Rasgele isaretlerin islenmesi
becerilerini kazanir.

Students who pass this course successfully will be able to:
I. Analyze discrete-time signals and systems in time-domain
Il. Analyze discrete-time signals and systems in frequency-domain
Il. Analyze discrete-time signals and systems in transfer-domain
IV. Design of discrete-time linear systems
V. Process random signals




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Ayrik-zamanl isaret ve ayrik-zamanli dogrusal zamanla degismeyen (DZD) sistemlerin |
zaman bolgesi analizi.
» Ayrik-zamanh Fourier donislimi (AZFD). Ayrik-zamanlh DZD sistemlerin frekans bolgesi "
analizi
3 z-donlstim. Ayrik-zamanli isaret ve ayrik-zamanli DZD sistemlerin z-dontsimi "
kullanarak transfer bolgesi analizi.
4 Ornekleme. Analog isaretlerin sayisal islenmesi. LI
5 Ayrik Fourier donlisimi (AFD). Dairesel konvoliisyon. Konvoliisyon gercekleme igin I
ortustlir-sakla ve ortlistlr-ylkle yontemleri.
6 AFD’nin etkin hesaplanmasi ve Hizli Fourier Donlisiim (HFD). Il
7 Sayisal stizge¢ gercekleme igin yapilar. Transfer fonksiyonu. Sifir-kutup etkileri I, v
8 FIR slizgeg tasarimi ve gerceklenmesi. I, v
9 IIR slizge¢ tasarimi ve gerceklenmesi. i, 1v
10 istatistiksel isaret islemenin temelleri. Rasgele siiregler ve giiriilti. Vv
11 Gug spektral yogunluk. Spektral kestirim. Vv
12 Optimal dogrusal stizgegler. Wiener slizgeci. v,V
13 Uyarlamali slizgeglerin temelleri. En dik inis ve LMS algoritmalari. v,V
14 Zaman-frekans analizinin temelleri. Kisa-zaman Fourier donlisimi (KZFD). Spektrogram. Vv
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Time-domain analysis of discrete-time signals and discrete-time linear time invariant |
(LT1) systems,
» Frequency-domain analysis of discrete-time signals and discrete-time LTI systems. I
Discrete time Fourier Transform (DTFT).
3 z-transform. Transform-domain analysis of discrete-time signals and discrete-time "
LTI systems using z-transform.
4 Sampling. Digital processing of analog signals. LIl
5 Discrete Fourier Transform (DFT). Circular convolution. Il
6 Efficient computation of DFT and Fast Fourier Transform (FFT). Overlap-add and "
overlap-save methods for convolution.
7 Structures for implementation of digital filters. Transfer function. Zero-pole effects. ", 1Iv
8 FIR digital filter design and implementation. ", 1Iv
9 lIR digital filter design and implementation. ", 1Iv
10 Fundamentals of statistical signal processing. Random processes and noise. Vv
11 Power spectral density. Spectral estimation. Vv
12 Optimal linear filters. Wiener filter. v,V
13 Fundamentals of adaptive filtering. Steepest descent and LMS algorithms. v,V
14 Fundamentals of time-frequency analysis. Short-time-Fourier Transform (STFT). v

Spectrogram.




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
formiile etme ve ¢ozme becerisi.
Kuresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, glivenlik ve
refahi g6z 6niine alarak ¢6ziim Ureten mihendislik tasarimi uygulama becerisi. X
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 géz 6niinde bulundurarak bilingli kararlar X
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gorevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi. X
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak igin miihendislik X
yargisini kullanma becerisi.
Uygun 6grenme stratejileri kullanarak ihtiyag 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)




