COURSE CATALOG FORM
(DERS KATALOG FORMU)

Course Code: ELEC4505

(Dersin Kodu)

Course Name: Applied Digital Signal Processing
(Dersin Adi): (Uygulamali Sayisal isaret isleme)

Instructional Method

Semester| Lc+L+PS | Local Credit | ECTS | Language Category (Dersin isleni On Kosullan
(Yaniyil) | (D+L+U) | (Yerel Kredi) | (AKTS) |(Dersin Dili)|(Dersin Tiirii) .. ? . ? (Prerequisites)
Yontemi)
7-8 | (3+0+0) 3 5 English Flective Course ELEC3504
(Ingilizce) (Secmeli)

Course Objectives

(Dersin Amaci)

The objective of this course is to provide students with fundamental
knowledge of digital signal processing and its implementation using
MATLAB and Simulink. The course aims to develop students’ ability to
analyze discrete-time signals and linear time-invariant (LTI) systems in both
time and frequency domains, design basic digital filters, and effectively
apply signal processing techniques to audio, speech, and image processing
problems.

Bu dersin amaci, 6grencilere sayisal isaret islemenin temel ilkelerini ve bu
ilkelerin  MATLAB ve Simulink ortamlarinda gergeklestiriimesini
kazandirmaktir. Ders, 6grencilerin ayrik zamanh isaretleri ve dogrusal
zamanla degismeyen (LTI) sistemleri zaman ve frekans bdlgelerinde analiz
edebilme, temel sayisal filtreleri tasarlayabilme ve isaret isleme tekniklerini
ses, konusma ve goriinti isleme problemlerinde etkin bigcimde
kullanabilme becerilerini gelistirmeyi hedeflemektedir.

Course Content
(Dersin igerigi)

Review of programming and simulation tools: Matlab and Simulink. Review
of fundamentals of digital signal processing. Definition of basic signals in
MATLAB. Sampling and reconsruction. A/D and D/A conversion. Difference
equations. The Z-transform. Discrete convolution. Digital filter design.
Frequency response of LTl systems. Discrete Time Fourier Transform
(DTFT). Discrete Fourier Transform (DFT). Fast Fourier Transform (FFT).
Audio, speech and image processing applications in MATLAB and Simulink.

Programlama ve benzetim aracglarinin goézden gecirilmesi: Matlab ve
Simulink. Sayisal isaret isleme temellerinin gdzden gecirilmesi. Temel
isaretlerin MATLAB de tanimlanmasi. Ornekleme ve yeniden olusturma
(gericatma). A/D ve D/A cevirimi. Fark denklemleri. Z-donistimi. Ayrik
konvolilsyon. Sayisal filtre tasarimi. LTI sistemlerin frekans yaniti. Zamanda
ayrik Fourier donusimi (DTFT). Ayrik Fourier dontsimi (DFT). Hizli
Fourier donistimu (FFT). MATLAB ve Simulinkte ses, konusma ve imge
isleme uygulamalari.

Course Learning Outcomes
(Dersin Ogrenme Ciktilar)

CO1. Explain the fundamental properties and representations of the
discrete time signals and systems. [1.2]

CO2. Design the digital filters using filter design tools in MATLAB. [1.2]
CO3. Compute the Discrete Fourier Transform using FFT algorithms. [1.2]
COA4. Apply some advanced digital signal processing algorithms and
methods to audio, speech and image processing areas. [1.2]

CO1. Zamanda ayrik sinyal ve sistemlerin gdsterimlerini ve temel
ozelliklerini agiklar. [1.2]

CO2. MATLAB deki filtre tasarimi araglarini kullanarak sayisal filtreler
tasarlar. [1.2]

CO3. FFT algoritmalari ile ayrik Fourier donlisimiini hesaplar. [1.2]
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COA4. Bazi ileri sayisal isaret isleme algoritmalarini ve ydontemlerini audio,
konusma ve imge isleme alanlarina uygular. [1.2]

ISCED Category of course
(Dersin ISCED Kategorisi)

Textbook

(Ders Kitabi)

1) Alan V. Oppenheim, Ronald W. Schafer, Discrete Time Signal
Processing 3rd Ed., Pearson, 2010.

2) A.V.Oppenheim, A.S. Willsky, Signals and Systems, 2ed., Prentice
Hall, 1997, (ISBN 0-13-814757-4).

Other References 1) J. H. McClelan, R. W. Schafer, M. A. Roder, Signal Processing First,
(Yardimci Kaynaklar) Prentice Hall.

2) ). Buck, M. Daniel, A. Singer, Computer Explorations in Signals and
Systems using MATLAB.

COURSE PLAN (DERS PLANI)
Week Topics
(Hafta) |(Konular)
1 Review of Matlab programming: Matlab and Simulink, Discrete time signals and systems.
2 Review of Matlab programming: Matlab and Simulink, Discrete time signals and systems.
3 Fundamentals of Discrete time signals and systems, Fourier representation of signals.
4 Fundamentals of Discrete time signals and systems, Fourier representation of signals.
5 Discrete Fourier Transform (DFT). Fast Fourier Transform (FFT).
6 Discrete Fourier Transform (DFT). Fast Fourier Transform (FFT).
7 Design of FIR filters, Design of IIR filters.
8 Design of FIR filters, Design of IIR filters.
9 Audio, speech and image processing applications in MATLAB and Simulink.
10 Audio, speech and image processing applications in MATLAB and Simulink.
11 Audio, speech and image processing applications in MATLAB and Simulink.
12 Audio, speech and image processing applications in MATLAB and Simulink.
13 Audio, speech and image processing applications in MATLAB and Simulink.
14 Audio, speech and image processing applications in MATLAB and Simulink.




DERSiIN DEGERLENDIRME SiSTEMIi

(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes)
Dénem Odevi / Projesi (Term
Project)
Derse Devam (Attendance)
Semester
Activities |Seminer(Seminars)
Odevler (Homework) 1 10
(Yariyil I |synum (Presentations)
Calismalani) -
Arasinavlar (Midterm Exams) 2 50
Proje (Project)
Laboratuar (Laboratory)
YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100

AKTS i$ YUKU TABLOSU
(ECTS WORKLOAD TABLE)

DERS ETKiNLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

Is Yiikii (saat)
(Work - Load (h))

Ders Siiresi
(Lectures)

14 3

42

Uygulama
(Tutorial)

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

10

Kisa Sinavlar (Hazirhik Suresi Dahil)
(Quizzes (Preparation included))

Dénem Odevi / Projesi
(Term Project)

Sinif Digi Calisma Siiresi
(Out class working time)

48

Odevler
(Homework)

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)

(Midterm Exams (Preparation included))

20

Proje
(Projects)

Laboratuar
(Laboratory)

Toplam is Yiikii (saat)
(Total Work - Load (h))

125

25))

Dersin AKTS Kredisi (Toplam is Yiikii / 25)
(ECTS Credits of the course (Total Work - Load /

125/25=5
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