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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Cogulortama Giris

Introduction to Multimedia

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar

(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
EHB469E 3 5 3 0 0
Boliim / Program Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi
(Department/Program) (Electronics&Communication Engineering Department/ Electronics& Communication Engineering

Programme)

Dersin Tiirii
(Course Type)

Secimli (Elective)

Dersin Dili
(Course Language)

Ingilizce (English)

Dersin Onkosullar
(Course Prerequisites)

EHB 252/252E min DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
5 50 40 5

Dersin Icerigi
(Course Description)

30-60 kelimearasi

Cogulortam igaretlerin zaman ve frekans uzayr gosterimleri. Ses, gorlintii ve video islemenin temel
kavramlari. Algisal ses frekans maskeleme. Igerik modelleme ve smiflandirmanin temelleri. Iki boyutlu
siirekli zamanli ve ayrik zamanli Fourier ve kosiniis doniisiimleri. Ses, goriinti ve video sikistirma
standartlar.

Time and frequency representation of multimedia signals. Basic concepts of audio, image and video
processing. Perceptual audio frequecy masking. Two dimensional continuous time and discrete time
Fourier and cosine transforms. Basics of content representation and classification. Audio, image and video
compression standards.

Dersin Amaci

(Course Obijectives)
Maddelerhalinde 2-5 adet

=

Temel ¢ogulortam kavramlarini tanitmak

2. Ogrencilere ses, konusma, gériintii ve video gosterimi, kodlama, isleme ve analizi yontemleri
konularinda temel bilgileri aktarmak

3. Ogrencilerin cogulortam sistemleri tasarlayabilmeleri icin gerekli olan temel bilgileri vermek

1. To introduce basic multimedia concepts,

2. To provide students with basic knowledge about audio, speech, image, and video representation,
coding, processing and analysis techniques

3. To provide students with basic knowledge to design multimedia systems

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddelerhalinde 4-9 adet

. Cogulortam sistemlerini, bilegenlerini ve yontemlerini anlamak

Il.  Cogulortam sistemlerini ve uygulamalarini tasarlayabilmek

Il. Cokboyutlu isaret islemenin temel kavramlarini anlamak

IV. Giincel ses, goriintii, ve video sikistirma standartlart hakkinda bilgi edinme

. To understand multimedia systems, components and techniques

Il.  To be able to design multimedia systems and applications

I1l.  To understand basic concepts of multidimensional signal processing

IV. To be familiar with state of the art audio, image, and video compression standards




Ders Kitab: 1. L. R. Rabiner, R. W. Schafer, Introduction to Digital Speech Processing, Prentice
(Textbook) Hall, 2007, ISBN 1601980701.
Diger Kaynaklar 2. L. R. Rabiner, R. W. Schafer, Introduction to Digital Speech Processing, Prentice

(Other References)

Maddeler halinde en cok 5 adet

Hall, 2007, ISBN 1601980701.
3. R.F. Gonzalez, R.E. Woods, Digital Image Processing, 2nd Edition, Prentice Hall,
2002,
4. D. Salomon, Data Compression- The Complete Reference, 4th Ed. Springer, 2007
5. T. Acharya, P. Tsai, JPEG2000, Wiley, 2005

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile 6 6devverilecektir.

Students will be given for 6 homework assignmentsin order to digest the course topics.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

Ogrencilerin 6devlerinde énemli 6lciide bilgisayar kullanimi gereklidir.

Computers will be used extensively in student homeworks.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %)

Y1l i¢i Siavlar 2 24
(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler 6 36
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawv1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Zaman ve frekans uzayi ses gosterimleri (spektrogram, sonogram) |
2 I,
Algisal ses modelleri, kulak modeli, kritik bandlara ayirma, zamanda ve frekansta maskeleme

3 Ses sikigtirmanin temelleri (MP3, AAC, OGG) LIV
4 Ses Ozniteliklerinin ¢gikarimi (temel frekans, MFCC katsayilari, PEAQ 6znitelikleri, vb) 11l

5 Ses i¢erik modelleme ve siniflandirma I, 1l

6 MIDI 11l

7 Goriintii yapisi, goriintii kaynaklari, goriintii temelleri, 2D isaret isleme temelleri 1, 111

8 2D Fourier transformu, 2D DFT, DCT, 2D DCT, transform domeninde goriintii, yapisal ¢oklamalar I, I

9 Wavelet transformu, gériintii sikistirma amaglari, temelleri ve uygulamalari LIV
10 Sayisal format yapilari, sikigtirilmis ve sikistirilmamug formatlar, JPEG, JPEG2000, JPEG-XR, damgalama LIV
11 Video isaret yapisi, video kaynaklar, video uygulamalari, temporal iligkiler LIl
12 Video igaretlerin iglenmesi, transform domenindeki 6zel durumlar, komsuluk iliskileri 1Ll
13 Goriintii sikistirmaya girig L, IV
14 Goriintii sikistirma, formatlar MPEG-2, 4, ve 4-AVC, MJPEG2000 1,1, 1V

COURSE PLAN
Course
Weeks Topics Outcomes

1 Time to frequency domain audio representations (spectrogram, sonogram) I

2 Perceptual audio models, ear model, critical band grouping, frequency spreading, time domain spreading | I, Il

3 Basics of audio compression, MP3, AAC, OGG LIl IV

4 Audio feature extraction (fundamental frequency, MFCC coefficients, PEAQ features, etc.) [

5 Multimedia content representation and classification 1,1

6 MIDI (Musical Instrument Digital Interface) in Multimedia [l

7 Digital images, sources, principles, 2-D signal processing Fundamentals I, 111

8 2D Fourier Transform, 2D DFT, DCT, 2D DCT, images in the transform domain, redundancies I,

9 Wavelet transform, motives, principles and applications of compression LIV

10 Digital image formats, compressed and uncompressed formats, JPEG, JPEG2000, JPEG-XR, LIV

watermarking

11 Video signal structure, video sources, video applications, temporal properties (IR

12 Processing of video signals, properties in the transform domain, neighborhood relations (IR

13 Introduction to video compression LIl v

14 Video compression, formats, MPEG-2,4,4-AVC, MJPEG2000 LIV




Dersin Elektronik ve Haberlesme Miihendisligi Programi Ciktilarina Katkist
T: Tam, K: Kismen, Y: Yok

Katki
ELEKTRONIK VE HABERLESME MUHENDISLiGi PROGRAM CIKTILARI Seviyesi
T K|Y
1 Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi alaninda X
uygulama becerisi
2 Elektronik ve Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglar1 yorumlama becerisi X
3 Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik, saglik, X
iretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi
4 Cok disiplinli konularda ¢alisma yetisi X
5 Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢dzme becerisi X
6 Mesleki ve etik sorumluluklarin dogru algilanmasi X
7 Etkin iletisim kurma becerisi X
8 Miihendislik uygulamalariin toplumsal, kiiresel, ekonomik ve gevresel diizeyde etkilerinin dogru X
algilanmasi
9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi X
10 Giincel sorunlar konusunda biling X
11 | Modern miihendislik arag, ydontem ve yetilerini mithendislik uygulamalarinda kullanabilme becerisi X
12 | Kalite bilinci X
13 Bireysel ve takim iginde ¢alisma becerisi X

Contribution of the Course to Electronics&Communication Engineering Programme
C: Completely, P: Partially, N: None

Level of
ELECTRONICS&COMMUNICATION ENGINEERING PROGRAM Contribution
OUTCOMES C P | N
1 An ability to apply knowledge of mathematics, science, and engineering to Electronics & Communication X
Engineering problems
2 An ability to design and conduct experiments, and to analyze and interpret gathered data X
an ability to design a system, component, or process to meet desired needs within realistic constraints
3 such as economic, environmental, social, political, ethical, health and safety, manufacturability, and X
sustainability
4 An ability to function on multi-disciplinary teams X
5 An ability to identify, formulate, and solve Electronics & Communication Engineering problems X
6 An understanding of professional and ethical responsibility X
7 An ability for effective communication X
8 An ability to understand and correctly interpret the impact of engineering solutions in a social/global X
context
9 An ability to engage in life-long learning to follow developments in Electronics & Communication X
Engineering
10 | A knowledge and understanding of contemporary issues X
1 An ability to skillfully use modern engineering tools and techniques necessary for engineering design, X
analysis and applications
12 | Arecognition of the need for quality X
13 | Anability to function individually as well as part of a team X
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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