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● Images and movies produced by computers
● Applied in many areas nowadays, becoming 

an important topic of our society.

Applications:
● Films
● Computer games
● Virtual reality, augmented reality
● Medicine
● 3D design
● Scientific visualization
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Major driving force now
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To view below and 
above our visual range
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We will cover…

● Graphics programming and algorithms
● Graphics data structures
● Colour
● Applied geometry, modelling and rendering
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The scene we are trying to represent:

Images courtesy of Picture Inc.
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Designed by polygons, parametric curves/surfaces, 
implicit surfaces and etc.

Defined in its own coordinate system 



* Lecture 1 20

Model Transformation

Loaded 3D Models

Shading: reflection and lighting

Transformation: viewing

Hidden Surface Elimination

3D scene 
data

Models,user 
inputs
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●Objects put into the scene by applying translation, scaling and rotation

●Linear transformation called homogeneous transformation is used 

●The location of all the vertices are updated by this transformation
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●We want to create a picture of the scene viewed from the camera

●We apply a perspective transformation to convert the 3D coordinates 
to 2D coordinates of the screen 

●Objects far away appear smaller, closer objects appear bigger
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●Objects occluded by other objects must not be drawn 
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●Now we need to decide the colour of each pixels taking into account 
the object’s colour, lighting condition and the camera position 

Object

 point light source
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●Objects colours by its own colour
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●Objects coloured based on its own colour and the lighting condition

●One colour for one face 



* Lecture 1 27

●Lighting calculation per vertex 
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Rasterization and Sampling

Texture Mapping

Image Composition

Intensity and Colour Quantization

3D Scene Data

Framebuffer/Display

Pipeline
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Aliased polygons
(jagged edges) Anti-aliased polygons
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✓How is anti-aliasing done? Each pixel is subdivided 
(sub-sampled) in n regions, and each sub-pixel has a color;
✓Compute the average color value 
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Fundamentals of Computer
Graphics
Shirley and Marschner, CRC
Press, 2010.
Available online via the library

Books



Tomas Akenine-Möller, Eric 
Haines, and Naty Hoffman, 
1045 pages, from A.K. 
Peters Ltd., 3rd edition, 
ISBN 987-1-56881-424-7, 
2008, 
.

http://cs.lth.se/tomas_akenine-moller
http://www.erichaines.com/
http://www.erichaines.com/
http://cs.lth.se/tomas_akenine-moller
http://www.erichaines.com/
http://www.renderwonk.com/
http://www.renderwonk.com/
http://www.akpeters.com
http://www.akpeters.com
http://www.akpeters.com


Computer Graphics Principles
and Practice
Foley, van Dam, Feiner and
Hughes, Addison Wesley, 1997.

Introduction to Computer
Graphics
Foley, van Dam, Feiner, Hughes
and Phillips, Addison Wesley,
1995.
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