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Dersin icerigi
(Course Description)

30-60 kelime arasi

Ders goriintii analizi konusunda temel kavramlar1 ve algoritmalar1 vermektedir. Kapsanan
konular arasinda, Goriintii algilama ve goriintii elde etme, uzamsal ve siklik uzayinda goriintii
iyilestirme, goriintii onarim1: giiriiltii azaltma, bulaniklik giderme, renkli goriintii isleme, kayipl
ve kayipsiz sikistirma, ikili goriintii isleme, Morfolojik goriintii isleme, goriintl boliitleme, ayrit
saptama ve bolgesel boliitleme, su havzalari ile boliitleme, gosriintli gosterimi ve belirtimi, nesne
tanima yer almaktadir.

This course introduces basic concepts and algorithms in image analysis: The course contains:
image sensing and acquisition, image enhancement in the Spatial and frequency domains; image
restoration: noise removal, deblurring; color image processing; lossy and lossless image
compression; Binary image processing, Morphological Image processing, Image segmentation:
edge detection, region segmentation, watersheds, Image representation and description, object
recognition.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5

o Goriintl igleme ve analizi konularinda temel kavramlari 6gretmek
o Ozel uygulamalar yerine goriintii islemenin temel ilkelerine odaklanmak
o Goriintii analizi sistemlerini olusturan bilesenlerin anlagilmasini saglamak

adet

e To teach basic concepts of image processing and analysis.

e To emphasize general principles of image processing rather than specific applications

e To provide an understanding of the range of processing components involved in image
analysis systems.

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

Maddeler halinde 4-9

1. Ogrenciler sayisal goriintii islemenin matematiksel dayanaklarin1 6grenirler

Ogrenciler goriintii analizi sistemlerini olusturan bilesenler hakkinda bilgi sahibi olurlar

3. Ogrenciler 6devler ve projelerle goriintii isleme problemlerine ¢oziim gelistirmeyi
Ogrenirler

4,  Ogrenciler donem 6devi kapsaminda bir konuda derin bilgi sahibi olurlar

N

adet

1. Students learn the mathematical underpinnings of digital image processing.

2. Students have an understanding of the range of processing components involved in image
analysis systems

3. Students learn to develop solutions to problems in Image Processing through homework
assignments and computer projects

4. Students gain a deep knowledge on a selected topic through their term projects.
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Odevler ve Projeler

(Homework & Projects)

5 Odev, 1 Dénem Projesi

5 Homework, 1 Term Project

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 % 20
(Midterm Exams) (20 %)

Kisa Sinavlar

(Quizzes)

Odevler 7-8 % 20
(Homework) (20 %)
Projeler

(Projects)

Dénem Odevi/Projesi 1 %20

(Term Paper/Project) (20 %)
Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Simmavi 1 % 40

(Final Exam) (40 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Dersin ve Goriintii islemenin tanitimi 1
2 Goriintli isleme temelleri 1,2
3 Goriintii iyilestirme- uzamsal domen 1,2,3
4 Goriintii iyilestirme-siklik uzayinda 1,2,3
5 Goriintii onarimi 1,2,3
6 Kayipsiz Goriintii Sikigtirma 1,2,3
7 Kayiplh Goriintii Sikigtirma 1,2,3
8 Ikili Goriintii isleme 12,3
9 Morfolojik Islemler, Renkli Gériintii isleme 1,2,3
10 Goriintii Béliitleme-ayrit saptama 1,2,3
11 Goriintii boliitleme-esikleme, bolge temelli béliitleme, su havzalar 12,3
12 Goriintii gdsterimi ve belirtegler 1,2,3
13 Nesne Tanima 1,2,3
14 Donem projesi sunumlari 4
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to the course and image processing 1
2 Digital Image Processing Fundamentals 1,2
3 Image Enhancement in the Spatial Domain 1,2,3
4 Image Enhancement in the Frequency Domain 1,2,3
5 Image Restoration 1,2,3
6 Lossless Image Compression 1,2,3
7 Lossy image Compression 1,2,3
8 Binary Image Processing 1,2,3
9 Morphological Operations, Color Image Processing 1,2,3
10 Edge based Image Segmentation 12,3
11 Region based Image Segmentation 1,2,3
12 Image Representation and Description 1,2,3
13 Object Recognition 12,3
14 Term Project presentations 4




Dersin Bilgisayar Bilimleri Yiiksek Lisans Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) Seviyesi

1] 2

i Lisans diizeyi yeterliliklerine dayali olarak, Bilgisayar Bilimleri alaninda bilgilerini uzmanlik

diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi). X

ii. Bilgisayar Bilimleri alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi). X

iii. Bilgisayar Bilimleri alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme (beceri).

iv. Bilgisayar Bilimleri alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

V. Bilgisayar Bilimleri alanini ile ilgili karsilagilan sorunlari arastirma yontemlerini kullanarak
¢oziimleyebilme (beceri).

Vi. Bilgisayar Bilimleri alani ile ilgili uzmanlik gerektiren bir ¢aligmay1 bagimsiz olarak yiiriitebilme
(Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vii. | Bilgisayar Bilimleri alani ile ilgili uygulamalarda karsilagilan ve 6ngoriilemeyen karmagik
sorunlarin ¢éziimii i¢in yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

viii. | Bilgisayar Bilimleri alan ile ilgili sorunlarin ¢6ziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

iX. Bilgisayar Bilimleri alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve dgrenmesini yonlendirebilme (Ogrenme Yetkinligi).

X. Bilgisayar Bilimleri alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan disindaki gruplara, yazil, sozlii ve gorsel olarak sistemli X
bigimde Tiirkge ve/veya ingilizce olarak aktarabilme (letisim ve Sosyal Yetkinlik).

Xi. Sosyal iligkileri ve bu iliskileri yonlendiren normlart elestirel bir bakis agist ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (Iletisim ve Sosyal
Yetkinlik).

xii. | Bilgisayar Bilimleri alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletigim
teknolojilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).

xiii. | Bilgisayar Bilimleri alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gdzeterek denetleyebilme
ve bu degerleri dgretebilme (Alana Ozgii Yetkinlik).

xiv. | Bilgisayar Bilimleri alani ile ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme
ve elde edilen sonuglari, kalite siiregleri cercevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

xv. | Bilgisayar Bilimleri alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinlerarasi ¢aligmalarda kullanabilme (Alana Ozgii Yetkinlik).

xvi. | Tezli programlarda, kendi ¢aligmalarini, Bilgisayar Bilimleri alanindaki uluslararasi platformlarda,
yazili, sozlii ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computer Science Graduate (MS) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying knowledge in Computer Science area, based upon the
competency in the undergraduate level (sufficient knowledge) (knowledge).

X

Grasping the inter-disciplinary interaction related to Computer Science area (knowledge).

X

The ability to use the expert-level theoretical and practical knowledge acquired in Computer
Science area (skill).

Interpreting and forming new types of knowledge by combining the knowledge from Computer
Science area and the knowledge from various other disciplines (skill).

Solving the problems faced in Computer Science area by making use of the research methods
(skill).

Vi.

The ability to carry out a specialistic study related to Computer Science area independently
(Competence to work independently and take responsibility).

Vii.

Developing new strategic approaches to solve the unforeseen and complex problems
arising in the practical processes of Computer Science area and coming up with solutions while
taking responsibility (Competence to work independently and take responsibility).

viil.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Computer Science area (Competence to work independently and take responsibility)

Assessing the specialistic knowledge and skill gained through the study with a critical view and
directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Computer Science area and one’s own
work to other groups in and out of Computer Science area; in written, oral and visual forms in
turkish and/or english (Communication and Social Competency).

Xi.

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to take action to change these when necessary. (Communication
and Social Competency).

Xil.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Computer Science area (Communication and Social
Competency).

Xiii.

Paying regard to social, scientific, cultural and ethical values while collecting,
interpreting, practicing and announcing processes of Computer Science area related data and
the ability to teach these values to others (Area Specific Competency).

Xiv.

Developing strategy, policy and application plans concerning the subjects related to Computer
Science area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

XV.

Using the knowledge and the skills for problem solving and/or application (which are
processed within the area) in inter-disciplinary studies (Area Specific Competency).

XVi.

In the programs with thesis, the ability to present one’s own work within the international
Computer Science environments orally, visually and in written forms (Area Specific
Competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




