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Level: master
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Status: elective

ECTS: 7
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Learning objectives
Introducing students to basic, as well as advanced principles of 3D computer graphics.

Learning outcomes

Successful students should be able to apply advanced techniques of 3D computer graphics (Java,
OpenGL) to real-world problems, as well as to develop and adapt the basic algorithms of 3D
graphics.

Syllabus

Theoretical instruction

Computer graphics and computer geometry as computer science subjects. Input/output devices.
Graphics hardware. Raster graphics. Graphics in Java. Computer graphics and Euclidean 3D
space. Geometric objects in 3D space. Transformations of Euclidean 3D space. Projections as a
means of producing a plane representation of a 3D situation. Three special parallel projections.
Perspective. Representing surfaces. Wireframe model of a polyhedron. Polygonal mesh, z-
buffering algorithm. Convex polyhedra. Projections of convex polyhedra and backface-culling
algorithm. Constructive solid geometry and ray-tracing.

Practical instruction

Basics of 3D computer graphics support in Java. The concept of 3D rendering and introduction
to OpenGL. World transformations, projections, and 3D camera. Concepts of 3D animation.
Texturing and multi-textures. The basics of 3D lighting. Loading and rendering 3D models
generated using external tools. Terrain rendering. The application of fractals in procedural
textures and dynamic terrains. Ray-tracing. OpenGL shaders. Development of modern 3D games
using an existing framework.
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Weekly teaching load Other: 0

Lectures: 2 | Exercises: 1 Other forms of teaching | Student research: 0
(computer lab): 2

Teaching methodology
Theoretical instruction lectures are based on the classical teaching model (blackboard+video
beam). Practical instruction lectures are devoted to problem solving. Computer lab lectures are




devoted to acquiring hands-on experience in analyzing and developing simple computer graphics
algorithms. Students’ achievement is tested on two colloquia (midterm and the end of term). At
the oral exam, students are expected to demonstrate the in-depth understanding of the material.

Grading (maximum number of points 100)

Pre-exam obligations

points

Final exam

points

Colloquia

70

Oral exam

30




