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· GOAL

The student will be exposed to the basic mathematical and computational concepts of Computer Graphics in 2-D and 3-D. The student will be able to write simple C/C++ programs using OpenGL for 2D and 3D Graphics applications.

· APPROACH

Our approach to Computer Graphics will be conceptual and programming oriented. The student will be able get started programming graphics as early as possible. To this end, a minimal Open GL APIs will be introduces early to allow the student program many interesting 2-D and 3-D applications and to familiarize himself with the basic graphics concepts.

· GRADING POLICY (**)

· Assignment / Paper presentation / Mini Project:

50%

· Midterm /Final exams




50%

 (**) subject to change 

· RECOMMENDED TEXT BOOKS

1. Computer Graphics using OpenGL, by F. S. Hill, Jr. and S. Kelley, 3nd edition, Prentice Hall 2001

2. 3D Computer Graphics, by A. Watt. 3rd edition, Addison Wesley – Pearson Education, 2000

3. Interactive Computer Graphics: A top-Down approach with OpenGL by E Angel. 3rd edition, Addison Wesley, 2003
4. Computer Graphics: Mathematical First Steps, by P. Egerton & W. Hall. Prentice Hall -  Pearson Education, 1999

5. Computer Graphics: Principle & Practice , 2nd edition  in C , by Foley, Van Dam, Feiner, Hughes. Addison Wesley, 1997

6. 3D Games: real time rendering and software technology, by A Watt & F Policarpo. Addison Wesley, 2001

7. Computer Graphics with OpenGL, by R. Hearn and M.P. Baker. 3rd ed, Prentice Hall -  Pearson Education, 2004

The first 2 books are the most used. Reference 2 uses OpenGL under C++ language while ref 3 is based upon C. Those who are not familiar with mathematics for graphics are advised to consult reference 4.

There won't be time in the course to deal with the entire contents of any one of these texts, so I've listed them in order of my recommendation. There is a lot of overlap in most of the topic coverage so I would recommend getting one (maximum  two if you intend to use Computer Graphics beyond this course) of the above listed references.

· TOPICS 

· Mathematics for Computer graphics: review, vectors and matrices in 3D, line and plane parametric representations in 3D
· Open GL: 

What is Open GL?, Graphics Primitives (lines and polygons), Attributes (colour and texture), Interaction (mouse and keyboard), Toolkit (menus and windows), Using transformations in Open GL (current transformation matrix/pushing/popping up).

· 2D Graphics: 

Color perception, Graphics hardware, Drawing lines, filling polygons , Two-dimensional modeling transformations, 2D viewing transformation (window to viewport to physical device), Clipping, Parametric curves and surfaces.
(*) If time allows, otherwise free reading.

· 3D Graphics:

Three dimensional modeling transformations  including scaling, rotation, and translation matrices - 3D viewing transformation including 3D to 2D projections and camera transformation - Solid modeling - Visible surface algorithms, Simple local illumination model (Phong illumination model), Polygon modeling and rendering,  Texture and bump mapping including 2D to 3D surfaces, Anti-aliasing, Fractals, Animation techniques: tweening.
Links: 
http://www.slideserve.com/jiro/computer-graphics-using-opengl-3rd-edition-f-s-hill-jr-and-s-kelley
http://www.slideserve.com/download/4976/intoduction-to-opengl
Sierpinski Triangle Brain Waves     http://www.youtube.com/watch?v=x6qaKut02n8
