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Course Description

The lesson includes:

1.Introduction, Motivation, Uses, History

2.Graphics Systems and Models

3.Graphics Programming : Getting started with OpenGL4

4.Input and Interaction in OpenGL

5.Geometrical Objects and Transformations in 2D and 3D, homogeneous coordinates,
matrix representation, windows and viewports

6.Viewing in 3D, projections, hidden surface removal

7.Light, shading and materials. Illumination and Shading, light sources,(surface detail,
ray tracing, radiosity)

Course Objectives

The goal of this course is to provide an introduction to the theory and practice of
computer graphics. The course will assume a good background in programming in C or
C++ and a background in mathematics including familiarity with the theory and use of
coordinate geometry and of linear algebra such as matrix multiplication. Students will
use the standards based OpenGL library in several programming projects illustrating
the theory and practice of programming computer graphics applications.

Course Learning

Students who pass the course will be able to:

1.ldentify Graphic Systems and Models

2.Interaction Models in OpenGL

3.Perform geometric objects and transformations in 2D and 3D, creating

QOutcomes homogeneous coordinates, matrix representation, windows, and view angles
4.3D, projections, hidden surface lift imaging
5.Create lighting and shading, can model objects such as light sources,(surface details,
ray tracing, radioactivity).

Textbook Edward Angel, OpenGL : A primer, 2nd edition, Addison-Wesley, 2005

Other References

E%?;i‘gork & OpenGL programming project

Laboratory Work

Computer Use Theoretical and Tutorial

Other Activities

Assessment Criteria

Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 2 10%
Homework 1 10%

Projects

Term Paper/Project

Laboratory Work

Other Activities

Final Exam 1 50%




Course Plan

Weeks Topics Course Outcomes
1 Introduction, Motivation, Aim, History 1
2 Graphics Systems and Models 1
3 Graphics Systems and Models 1
4 Graphics Programming: OpenGL 1
5 Graphics Programming: OpenGL 1
6 Introduction and Interaction in OpenGL 2
7 Geometric objects and transformations in 2D and 3D, 3
generouseous coordinates

8 Midterm Exam

9 3D, projections, hidden surface lifting imaging 4

10 3D, projections, hidden surface lifting imaging 4

11 3D, projections, hidden surface lifting imaging 4

12 3D, projections, hidden surface lifting imaging 4

13 Light, shadows and materials. Illumination and shading, light 5
sources, (surface details, ray tracing, radioactivity)

14 Light, shadows and materials. Illumination and shading, light 5
sources, (surface details, ray tracing, radioactivity)

15 Light, shadows and materials. Illumination and shading, light 5
sources, (surface details, ray tracing, radioactivity)

16 Final Exam

17 Final Exam

Relationship between the Course and Program

Program Outcomes

Contribution

an ability to identify, formulate, and solve complex engineering problems by applying

1 principles of engineering, science, and mathematics X
an ability to apply engineering design to produce solutions that meet specified needs

2 | with consideration of public health, safety, and welfare, as well as global, cultural, X
social, environmental, and economic factors

3 | an ability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in engineering situations

4 | and make informed judgments, which must consider the impact of engineering
solutions in global, economic, environmental, and societal contexts
an ability to function effectively on a team whose members together provide leadership,

5 | create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives
an ability to develop and conduct appropriate experimentation, analyze, and interpret

6 | data, and use engineering judgment to draw conclusions X
an ability to acquire and apply new knowledge as needed, using appropriate learning

7 strategies

Lecturer

Date
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Dersin Ad1 Bilgisayar Grafigi
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yaryih Kredisi Kredisi Teorik Uygulama Laboratuvar
BIL412 4 3 6 3 0 0

Boliim/Program Bilgisayar Miihendisligi
Dersin Tiirtii Secmeli | Dersin Dili ‘ Tiirkge
Dersin Onkosullar Yok

e - Temel Miihendislik Insan ve Toplum
E:{:ﬁ:?;rgyge Gore Temel Bilim Miihendislik Tasarimi Bilim

gorisi= %0 %50 %50 %0

Dersin Igerigi

Ders,

1.Giris, Motivasyon, Amag, Tarih¢ce 2.Grafik Sistemleri ve Modelleri 3.Grafik
Programlama: OpenGL ile Baslarken 4.0penGL'de Giris ve Etkilesim 5.2B ve 3B'de
geometrik nesneler ve doniisiimler, homojen koordinatlar, matris gosterimi, pencereler
ve bakis agilar1 6.3D, projeksiyonlar, gizli yiizey kaldirmada goriintileme 7.1sik,
golgelendirme ve materyaller. Aydinlatma ve Golgeleme, 151k kaynaklar,(yiizey
detaylari, 151n izleme, radyoaktiflik) konularini igerir.

Dersin Amaci

Bu dersin amaci bilgisayar grafikleri teori ve pratigine bir giris saglamaktir. Ders, C
veya C ++ programlama bilgisi, matematigin, teori ve koordinat geometrisine ve matris
carpimu gibi dogrusal cebir kullanimina asina olmay: gerektirmektedir. Ogrenciler,
standart grafik tabanli OpenGL kiitiiphanesini, bilgisayar grafik uygulamalarinin
programlanmasi teori ve pratigini gosteren c¢esitli programlama projelerinde
kullanacaklardir.

Dersin Ogrenme
Ciktilar

Bu dersi alan dgrenciler;

1.Grafik Sistemleri ve Modellerini tanir

2.0penGL'de Etkilesimleri modeller

3.2B ve 3B'de geometrik nesneler ve doniisiimleri gerceklestirir, homojen
koordinatlar, matris gosterimi, pencereler ve bakis acilarini olusturur

4.3D, projeksiyonlar, gizli yiizey kaldirmada goériintiileme yapar.

5.Aydinlatma ve Golgeleme olusturur, 151k kaynaklari, (ylizey detaylari, 151n izleme,
radyoaktiflik) gibi nesneleri modelleyebilir.

Ders Kitab1 Edward Angel, OpenGL : A primer, 2nd edition, Addison-Wesley, 2005
Diger Kaynaklar
Odevler ve Projeler | OpenGL programlama projesi
Laboratuvar
Uygulamalari
Bilgisayar Kullanimi | Teorik ve Uygulama
Diger Uygulamalar
Faaliyetler Sayisi Degerlendirmedeki Katkisi, %
Y1l I¢i Smavlar 1 %30
Kisa Sinavlar 2 %10
Basar] C)devler 1 %10
Degerlendirme Projeler
Sistemi Donem Odevi/Projesi
Laboratuvar Uygulamasi
Diger Uygulamalar
Final Smav1 1 %50




Ders Plam

Hafta Konular Dersin Ciktilar:
1 Girig, Motivasyon, Amag, Tarihge 1
2 Grafik Sistemleri ve Modelleri 1
3 Grafik Sistemleri ve Modelleri 1
4 Grafik Programlama: OpenGL 1
5 Grafik Programlama: OpenGL 1
6 OpenGL'de Giris ve Etkilesim 2
7 2B ve 3B'de geometrik nesneler ve doniisiimler, homojen 3

koordinatlar, matris gosterimi, pencereler ve bakis agilari
8 Ara Sinav
9 3D, projeksiyonlar, gizli yiizey kaldirmada goriintiileme 4
10 3D, projeksiyonlar, gizli yiizey kaldirmada goriintiileme 4
11 3D, projeksiyonlar, gizli yiizey kaldirmada goriintiileme 4
12 3D, projeksiyonlar, gizli yilizey kaldirmada goriintiileme 4
13 Isik, gdlgelendirme ve materyaller. Aydinlatma ve Golgeleme, 5
151k kaynaklari, (yiizey detaylari, 1s1n izleme, radyoaktiflik)
14 Isik, golgelendirme ve materyaller. Aydinlatma ve Golgeleme, 5
151k kaynaklari, (ylizey detaylari, 15in izleme, radyoaktiflik)
15 Isik, gdlgelendirme ve materyaller. Aydinlatma ve Golgeleme, 5
151k kaynaklari, (yiizey detaylari, 15in izleme, radyoaktiflik)
16 Final Sinavi
17 Final Sinavi
Dersin Programla iliskisi
Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait ¢iktilar) Katki

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik

1| mithendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi X
Halk sagligi, giivenligi ve refahinin yani sira kiiresel, kiiltiirel, sosyal,
2 | cevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaglar1 karsilayan X
¢oziimler liretmek i¢in mithendislik tasarimini uygulama becerisi
3 | Cesitli izleyicilerle etkili iletisim kurma becerisi
Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢6zlimlerinin kiiresel, ekonomik, c¢evresel ve toplumsal
4 baglamlardaki etkisini dikkate almasi gereken bilgiye dayali kararlar verme
becerisi
Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayict bir ortam
5 | yarattigi, hedefler belirledigi, gorevleri planladig: ve hedefleri karsiladig: bir
ekipte etkin bir sekilde ¢aligabilme becerisi
Uygun deneyler gelistirme ve yliriitme, verileri analiz etme ve yorumlama ve
6 sonuglara varmak i¢in mithendislik yargisin1 kullanma becerisi X
. Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve

uygulama becerisi

Dersi Veren Ogretim Uyesi

Tarih




