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Dersin Adi Course Name
Dijital Goriintii isleme Digital Image Processing
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi ™ Ders | U1ygulgrr:a tagoratuar
(Code) (Semester) | (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
JDF 222E 4 2 2 2 - -
Béliim / Program Geomatik Miihendisligi

Dersin Tanim

(Department/Program) | Geomatics Engineering
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsive) (Course Language) (English)
Dersin Onkosullari Yok
(Course Prerequisites) | (None)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category - %100 - -
by Content, %)
Dijital Gériintii Islemenin Temelleri ve Elemanlar, Gorsel Algilama Elemanlari, Uniform

Ornekleme, - Kuantalama, Gériintii Histogramu, Dijital Gériintii, Goriintii Zenginlestirme
Teknikleri, Mekansal Filtreleme, Giiriiltiiniin bastirilmasi, Goriintii Segmantasyonu, Geometrik
Manipiilasyon

Course
Description

Fundamentals of Digital Image Processing, Elements of Digital Image Processing, Elements of
Visual Perception, Uniform Sampling — Quantization, Digital Image, Gray-level Histogram,
Image Enhancement, Spatial Filtering, Noise Suppression, Image Segmentation, Geometrical
Manipulation

Dersin Amaci

1. Dijital goriintii islemede kullanilan temel prensipler, donammlar ve teknikler konusunda
ogrencilerin bilgisini gelistirmek

2. Insan gorme sisteminin temeli ve elemanlar1 hakkinda bilgi vermek

3. Dijitallestirme adimlarimi (6rnekleme ve kuantalama) 6gretmek

4. Noktasal operasyonlara dayali temel goriintii zenginlestirme yontemlerini (parlaklik
modifikasyonu, esikleme vb.) 6gretmek

5. Lokal operasyonlara dayali temel goriintii zenginlestirme yontemlerini (Kontrast artirimu,
filtreleme vb.) 6gretmek

6. Giiriiltii analizi ve bastirilmasi konusunda 6grencilerin bilgisini gelistirmek

Course Aim

1. To develop the students' knowledge of the principles, equipment, and techniques utilized in
digital image processing

2. To give some basic information about the human vision system and its elements

3. To teach the steps of digitazitation (sampling and quantization)

4. To teach the basic image enhancement techniques based on point operations (brightness
modification, thresholding etc.)

5. To teach the basic image enhancement techniques based on local operations (contrast
enhancement, filtering etc.)

6. To give some basic information about the noise and noise supression techniques.

Dersin
Ogrenme
Ciktilan

Bu dersi basariyla tamamlayan 6grencilerin;

1. Dijital goriintii islemenin temelleri ve uzaktan algilamadaki 6nemini agiklar.

2. Dijital goriintii ile analog goriintii arasindaki farki ve dijitallestirme islem
adimlarini agiklar.

3. Bilgi ¢cikariminda kullanilan gorsel algi elemanlarini agiklar.

Goriintii histogramini gizer Ve istatistiksel parametreleri uygular.

5. Temel dijital goriintii zenginlestirme yontemlerini (kontrast artirimu, filtreleme vb.)
kullanir.

6. Gorlntiilerdeki giirtiltityii belirler ve etkisini azaltici/giderici yontemleri uygular.

&

Course Learning
Outcomes

Students who pass the course will be able to;

1. explain the digital image processing fundamentals and its importance in remote sensing.
2. understand the difference between analog and digital images, and learn digitization
processing steps.

explain visual perception elements in information extraction.

apply digital image histogram and learn image statistical parameters.

use basic digital image enhancement methods (contrast enhancement, filtering etc.).
apply notice image noise and learn how to minimize it.
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Ders Kitabi

(Textbook)
Diger Kaynaklar - Lecture notes
(Other References) - Digital Image Processing

http://www.icaen.uiowa.edu/~dip/LECTURE/ImageProperties.html

- Lillesand, T.M, Kiefer, R.W., Remote Sensing and Image
Interpretation, John Wiley Sons, USA, 1997.

- Schowengerdt, R.A., Techniques for Image Processing and Classificatio in Remote
Sensing, Academic Press, 1983.

- ERDAS Field Guide, ERDAS Inc, Atlanta, 1991.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l ici Siavlar 1 20
(Midterm Exams)

Kisa Smavlar 2 20
(Quizzes)

Odevler - -
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - _
(TermPaper/Project)

Laboratuvar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Smawv1 1 60
(Final Exam)



http://www.icaen.uiowa.edu/~dip/LECTURE/ImageProperties.html

DERS PLANI

Dersin
Hafta Konular ilgili
Ciktilan
1 Girig 1
I¢erik, Uygulama alanlari, Tammlar, Tarihge
2 Digital Goriintii i§lemepin Temelleri 1
Girdi (Dijjitallestirici), Islemci (Prosesor), Ekran (Display)
Digital Goriintiiniin Temelleri
3 Uniform Ornekleme — Kuantalama 1,2
Goriintiilleme Geometrisi
4 Gorsel Algilama Elemanlari 3
S Goriintii Histogrami 4
Goriintii Zenginlestirimi
6 Parlaklik 5
Modifikasyonu
Negatifleme
7 Kontrast Zenginlestirimi 5
Lineer Kontrast Zenginlestirimi
8 Lineer Olmayann Kontrast Zenginlestirimi (Histogram Esitleme) 5
9 Yiligi Sinavi 1,2,3,4,5
Mekansal Filtreleme
10 Algak Gegirgenli Filtreleme 5,6
Yiiksek Gegirgenli Filtreleme
11 Yiiksek Gegirgenli Filtre — Kenar Zenginlestirici Filtreler 5,6
Yiiksek Gegirgenli Filtre — Kenar Saptayici Filtreler Sifir-
toplaml
12 Dogrultusal olmayan 56
Dogrultusal
13 Goriintii Segmentasyonu, Geometrik Manipiilasyon 6
Labaratuar Uygulamas: 1,2,3,4,5,
14
6
COURSE PLAN
Related
Weeks Topics Course
Outcomes
1 Introduction 1
Contents, Application Areas, Definitions, History
2 Elements of Digital Image Processing 1
Digitizers, Image Processor, Display
Digital Image Fundamentals Uniform
3 Sampling — Quantization Imaging 1,2
Geometry
4 Elements of Visual Perception 3
5 Gray-level Histogram 4
Image Enhancement
Image Brightness Modification 5
6 Negation
Thresholding
7 ContrastEnhancement Linear 5
Contrast Enhancement
8 Non-linear Enhancement (Histogram Equalization) 5
9 Midterm exam 1,2,3,45
Spatial Filtering
10 Low Frequency Filters 5,6
High Frequency Filters
11 High Frequency Kernels — edge enhancers 5,6
High Frequency Kernels — edge detectors Zero- Sum
Kernels
12 Nondirectional 56
Directional
13 Image Segmentation, Geometrical Manipulation 6
14 Laboratory practice 1,2,3,4,5,6




Dersin Geomatik Miihendisligi Programu Ogrenci Ciktilan ile Tliskisi

Katki
Ogrenci Ciktilar1 Seviyesi
112 3
a |[Matematik, fen ve miihendislik bilgilerini uygulama becerisi X
b |Deney tasarlayip yiiriitebilme ve sonuclar1 analiz edip yorumlama becerisi
Geomatik miihendisliginin ve diger mithendislik disiplinlerinin istedigi gereksinimleri
¢ [karsilayacak bir sistemi, {iriin bilesenini veya siireci ekonomik, ¢evresel, sosyal, politik,
etik, is glivenligi ve is¢i saghig, tretilebilirlik ve siirdiirtilebilirlik gibi gergekei kisitlar
d [Cok disiplinli takim/ekip ¢aligmasi yiiriitebilme becerisi
e [Miihendislik problemlerini belirleme, modelleme ve ¢6zme becerisi X
f |Mesleki ve etik sorumluluklar1 kavrama bilinci
g |Etkin iletisim becerisi
h [Mihendisligin kiiresel, ekonomik, gevresel ve toplumsal boyutlarda etkisini kavrama
ozelligi
: [Yasam boyu 6grenme geregini benimsemis ve kendini siirekli yenileme becerisine sahip
olma
j |Giincel/cagdas konulara iliskin bilgi sahibi olma
Miihendislik uygulamalari i¢in gerekli teknolojiyi, geomatik miithendisliginin modern alet
K" \ve donanimlarini kullanabilme becerisi X
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Geomatics Engineering Student Outcomes
Level of
Student Outcomes Contribution
1 |2 3
a JAn ability to apply knowledge of mathematics, science and engineering X
b |An ability to design and conduct experiments, as well as to analyze and interpret data
¢ |An ability to design a system, component, or process to meet desired needs within
d |An ability to function on multidisciplinary teams
e |An ability to identify, formulate, and solve engineering problems X
f JAn understanding of professional and ethical responsibility
g |An ability to communicate effectively
h The broad education necessary to understand the impact of engineering solutions in a
global, economic, environmental, and societal context
i A recognition of the need for, and an ability to engage in life-long learning
j |A knowledge of contemporary issues
An ability to use the techniques, skills and modern engineering tools necessary for
K engineering practice X
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

2015




