2023 - 2024 /| EMEK407 - Digital Signal Processing / Digital Signal Processing

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Digital Signal Processing / Digital Signal Processing

Ders Kodu / Course Code

EMEK407

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Ogrencilerin, dijital sinyalleri ve sistem analiz metotlarini anlamasi ve bu bilgileri filtre

tasariminda kullanmasi.

The aim of this course is to enable the students to understand the digital signals and
system analysis methods and use this information on filter design.

igerigi / Content

Zaman ve frekans domeninde ayrik zaman sinyallerinin ve sistemlerinin analizi, DTFT’nin
ozellikleri, z-ddnligim, 6rnekleme, LZD sistemlerin frekans domeninde analizi, frekans
segici filtreler, sayisal filtrelerin tasarimi, ayrik zaman sistemlerinin uygulamasi.

Discrete-time signal and system analysis in time and frequency domain, properties of
DTFT, z-transform, Sampling, frequency domain analysis of LTI systems, frequency
selective filters, design of digital filters, implementation of discrete time systems.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1) Digital signal processing, John G.Proakis, Dimitris G.Manolakis
2) Ders notlari

1) Digital signal processing, John G.Proakis, Dimitris G.Manolakis
2) Ders notlari

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Zaman ve frekans domeninde LZD sistem ¢iktilarini hesaplar. Compute LTI system outputs in time and frequency domain

Ayrik sinyal ve sistemlerin z-déntisimunu elde edebilir. Obtain the z-transform of discrete signal and system.

Gerekli bir filtrenin transfer fonksiyonunun belirler. Determine the transfer function of a required filter.

Gerekli bir filtreyi tasarlar ve test eder. Design and test a required filter

Bir projede verilen belirli bir amag igin bir sistem gelistirir ve test eder Develop and test a system for a specific purpose given in a project.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Giris
Introduction
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Zaman domeninde ayrik zaman ve sistem analizi.
Discrete-time and system analysis in time domain
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Frekans domeninde ayrik zaman ve sistem analizi.
Discrete-time and system analysis in frequency domain
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Frekans domeninde ayrik zaman ve sistem analizi.
Discrete-time and system analysis in frequency domain
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 DTFT’nin 6zellikleri

Properties of DTFT
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 z-doniisimi
z-transform
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 z-dénugimi ve LTI sistemler
z-transform and LTI systems
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ornekleme
Sampling
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 LTI sistemlerin frekans domeni analizi
Frequency domain analysis of LTI systems
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Frekans segici filtreler
Frequency Selective filters
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 FIR dijital filtrelerin tasarimi

Design of FIR Digital Filters
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 FIR filtrelerin uygulamasi
Implementation of FIR filters
Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 IIR dijital filtrelerin tasarimi
Design of IIR Digital Filters
Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 lIR filtrelerin uygulamasi
Implementation of IIR filters
Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
15 Final Sinavi

Final examination
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 10.00 10.00
Bireysel Calisma / Self Study 14 2.00 28.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 16.00 16.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 3 8.00 24.00
Toplam / Total: 34 41.00 122.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 122.00/25.00 = 4.88 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 122.00 / 25.00 = 4.88 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Zaman ve frekans
domeninde LZD sistem
ciktilarini hesaplar. / Compute 5 5 4
LTI system outputs in time and
frequency domain

2.Ayrik sinyal ve sistemlerin z-
donisimiini elde edebilir. /

Obtain the z-transform of 5 5 4
discrete signal and system.

3.Gerekli bir filtrenin transfer

fonksiyonunun belirler. / 5 5 4

Determine the transfer function
of a required filter.

4.Gerekli bir filtreyi tasarlar ve
test eder. / Design and test a 5 5 4
required filter

5.Bir projede verilen belirli bir
amag igin bir sistem gelistirir ve
test eder / Develop and test a 5 5 4
system for a specific purpose
given in a project.

Katki Dlzeyi / Contribution Level : 1-Cok Diisuk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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