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Course objectives. Students will be taught the basic ideas and methods of 3D modeling and 

drawing. Students will learn how to work with basic 3D tools for static and dynamic scene 

drawing.  

 

Course prerequisites. Introduction to Programming, Introduction to Data Structures and 

Algorithms, Linear Algebra I, II 

 

Syllabus. 
1. Introduction. What is computer graphics and where is it used. Historical development of computer graphics. 

Computer graphics today. Basic drawing concepts: rastering, Ray-tracing. 

2. 3D modeling. Modular approach. Hierarchical modeling. Vector space. Transformations. 

Homogenic coordinates. Compositions of transformations. 

3. Projections: parallel and perspective. Projective transformations. View transformations. 

Descriptions of camera and its parameters. 

4. Rastering. Drawing of lines, triangles, polygons, circles. Aliasing effect. Curve drawing. Spline. 

Bezier. Polygonal nets. Quadrics. 

2. Ray-tracing as a drawing technique. Optimizations with ray-tracing: BVH, Grid, octrees, KD-

trees. Animations: decompositions of the move, fuzzy KD-trees, clustering  

3. Light transmission. Radiometric and photometric values. Light diffusion: BRDF, Phong’s model, 

shadows. Color. Perception of color and color space. 

4. OpenGL. GLU and GLUT additional library of functions.  

5. Imaging – rastering technique for processing the blocks of an image. Devices for presentations:  

CRT, LCD, plasma, LED. Resolution, aspect ratio. 

  
Expected learning outcomes. 

After completing the course, students are expected to: 

 demonstrate the knowledge and intelligence as the basis for the original work and development of 

ideas; 

 have 3D computer graphics knowledge; 

 be capable of integrating new knowledge in the area of computer graphics; 

 be able to communicate their conclusions and supporting arguments to both experts and non-

experts; 

 apply their knowledge, understanding and ability to problem solving in a wider context in the area;  

 possess the learning ability for continuing education and lifelong learning in this area. 

  

Teaching methods and student assessment. During lectures students will be introduced to 

the theory and basic problems as well as the ways of solving them in the area of 3D computer 

graphics.  Different examples will be demonstrated by specialized tools such as BMRT for 

ray-tracing and OpenGL for rastering. Exercises will be held in specialized computer-based 

laboratories where students will learn how to model and draw different simple 3D models. 

The final exam will be held after completion of lectures and exercises and it will contain a 

practical and an oral part. Successful participation in mid-term exams (or homework) replaces 

obligatory participation in the practical part of the exam. Students can influence their final 

grade if they actively participate in homework assignments during the semester. 

 

Can the course be taught in English: Yes. 

 

 

 



Basic literature: 
1. A. Watt, 3D Computer Graphics (3

rd
 edition), Addison-Wesley, 1999. 

2. S. Buss, “3D Computer Graphics: A mathematical approach with OpenGL”, Cambridge University Press, 

2003. (available at: http://math.ucsd.edu/~sbuss/MathCG/). 

 

 

Recommended literature: 
1. J. Foley,  A. van Dam,  J. Hughes, R. Phillips,  Introduction to Computer Graphics, Addison-Wesley, 1997.  

2. P. Shirley, Fundamentals of Computer Graphics, 2
nd

 edition, 2005. 

3. I. S. Pandžić, , Virtualna okruženja, Udžbenici Sveučilišta u Zagrebu, Element, Zagreb, 2004.  

4. A. Woo, et al., OpenGL Programming Guide, 3. Ausgabe, Addison-Wesley, 1999. 

  


