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Course Objectives

(Dersin Amaci)

The objective of this course is to introduce students to the fundamental
concepts of digital image processing. The course covers core topics such as
image enhancement, image restoration, image compression, and image
segmentation, together with their practical application areas. In this way,
the course aims to provide students with an integrated perspective that
combines the theoretical foundations and practical aspects of modern
digital image processing systems. In addition, the course is designed to
equip students with essential design and programming skills for solving
digital image processing problems through the extensive use of MATLAB

Bu dersin amaci, 6grencileri sayisal goriintl isleme alanina iliskin temel
kavramlarla tanistirmaktir. Ders kapsaminda gorunti iyilestirme, gorinti
onarma, gorunti sikistirma ve gorinti bolitleme gibi temel konular ile bu
konularin cesitli uygulama alanlari ele alinmaktadir. Bu dogrultuda ders,
glincel sayisal goruntli isleme sistemlerinin  kuramsal temelleri ile
uygulamaya yonelik yonlerini bir arada sunarak ogrencilere butlncul bir
bakis acisi kazandirmayr hedeflemektedir. Ayrica bu ders, MATLAB
ortaminin yogun kullanimi yoluyla 6grencilere sayisal gorintli isleme
problemlerinin ¢éziimiine yonelik temel tasarim ve programlama becerileri
kazandirmayl amaglamaktadir.

Course Content
(Dersin igerigi)

2-D sampling theorem, aliasing, and quantization. Fundamentals of color
science. Human visual system. 2-D Block transforms. DFT, DCT and wavelet
transforms. Image filtering. Edge detection. Image enhancement and
restoration. Inverse problems and tomographic reconstruction. Image
analysis including color and texture segmentation. Image compression.

iki boyutlu rnekleme kurami, értiisme ve nicemleme. Renk bilimi temelleri.
insan gérme ve goriinti algilama sistemi. iki boyutlu blok dénisiimler. DFT,
DCT ve dalgacik donistimleri. Gorlinti filtrelemesi. Ayrit saptama. Gorunti
iyilestirme ve onarimi. Ters problemler ve tomografik yeniden olusturma
(gericatma). Renk ve doku bdlutlemeyi iceren gorintld analizi. Gorlnti
sikistirma.

Course Learning Outcomes
(Dersin Ogrenme Ciktilar)

CO1. Describe the basics of 2D signal processing, convolution, filtering, and
sampling theory. [1.2]

CO2. Apply 2D DFT and compute frequency response, histogram and
entropy. [1.2]

CO3. Analyze the practical applications of image enhancement techniques.
[1.2]

COA4. Analyze the performance of image filtering and coding techniques and
integrate different coding tools and design compression algorithms. [1.2]
CO5. Design and implement image enhancement, restoration,
transformation, and coding algorithms in MATLAB. [1.2]




CO1. 2 Boyutlu sinyal isleme, konvolisyon, filtreleme ve 6rnekleme

teorisinin temellerini aciklar. [1.2]

CO2. 2 Boyutlu DFT uygular ve frekans yaniti, histogram ve entropiyi

hesaplar. [1.2]

CO03. imge iyilestirme tekniklerinin pratik uygulamalarini analiz eder. [1.2]

CO4. imge filtreleme ve kodlama tekniklerinin performanslarini analiz eder

ve farkli kodlama araclarini birlestirir ve sikistirma algoritmalari tasarlar.
[1.2]

CO5. imge iyilestirme, restorasyon, déniisiim ve kodlama algoritmalarini

MATLAB de tasarlar ve uygular. [1.2]

ISCED Category of course
(Dersin ISCED Kategorisi)

Textbook Digital Image Processing by Rafael C. Gonzalez and Richard E. Woods, 4th
(Ders Kitabi) Edition (International Ed.), Pearson.
Other References 1) Digital Image Processing Using MATLAB® by Rafael C. Gonzalez
(Yardimci Kaynaklar) and Richard E. Woods, and Steven L. Eddins, Prentice Hall.
2) Fundamentals of Digital Image Processing by A.K. Jain, Prentice
Hall.
3) Digital Image Processing by W.K. Pratt, 3rd ed, Wiley-Interscience,
2001.

COURSE PLAN (DERS PLANI)
Week Topics
(Hafta) |(Konular)

1 Introduction: Modalities and application areas. Human Visual System. Fundamental tasks:
acquisition, processing, interpretation.

2 Mathematical Preliminaries: 1-D signals and transforms. Probability theory and random variables.

3 Mathematical Preliminaries: 1-D signals and transforms. Probability theory and random variables.

4 2-D Signals and Systems: Continuous and discrete-time Fourier transform. Sampling, aliasing,
quantization.

5 2-D Signals and Systems: Continuous and discrete-time Fourier transform. Sampling, aliasing,
quantization.

6 2-D Signals and Systems: Continuous and discrete-time Fourier transform. Sampling, aliasing,
quantization.

7 Image Enhancement and Restoration: Contrast and histogram processing. Spatial and frequency-
domain filtering. DFT and DCT transforms. Wiener filter. Noise models. Interpolation.

8 Image Enhancement and Restoration: Contrast and histogram processing. Spatial and frequency-
domain filtering. DFT and DCT transforms. Wiener filter. Noise models. Interpolation.

9 Image Enhancement and Restoration: Contrast and histogram processing. Spatial and frequency-
domain filtering. DFT and DCT transforms. Wiener filter. Noise models. Interpolation.

10 Image Compression: Lossy vs. lossless coding. Predictive methods. Wavelets and transform coding.

11 Image Compression: Lossy vs. lossless coding. Predictive methods. Wavelets and transform coding.




12 Image Analysis: Edge and line detection. Segmentation. Pattern recognition. Feature extraction.

13 Image Analysis: Edge and line detection. Segmentation. Pattern recognition. Feature extraction.

14 Advanced Topics: Current state of research and technology in image processing.
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(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes)
Dénem Odevi / Projesi (Term
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Semester
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Arasinavlar (Midterm Exams) 2 50
Proje (Project)
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Ders Siiresi 14 3 42

(Lectures)

Uygulama

(Tutorial)

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 10 10

(Final Exam (Preparation included))
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(Term Project)

Sinif Disi CaI|§m_a Su.re5| 1 48 48
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