
Development of intelligent systems

Development of intelligent systems 
(RInS)

Colours

Danijel Skočaj

University of Ljubljana

Faculty of Computer and Information Science

Literature: W. Burger, M. J. Burge (2008). 
Digital Image Processing, chapter 12

Academic year: 2023/24 



Development of intelligent systems, Colours 2

Colour images
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Colour images

▪ Sometimes colours include
meaningful information!
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RGB colour images

▪ RGB colour scheme encodes colours as combinations of three basics colours: 
red, green and blue

▪ Very frequently used

▪ Additive colour system
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RGB colour space

▪ Every colour is a point in the 3D RGB space
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RGB channels
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Conversion to grayscale images

▪ Simple conversion:

▪ Human eye perceives red and green as brighter than blue, hence we can use the 
weighted average:

▪ Grayscale RGB images have all three components equal:
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HSV colour space

▪ Hue, Saturation, Value
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HSV channels
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Conversion from RGB to HSV

255
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Algorithm
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Conversion from HSV to RGB

256
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Examples
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Other colour spaces

▪ HLS

▪ TV colour spaces

▪ YUV

▪ YIQ

▪ YCbCr

▪ Colour spaces for print

▪ CMY

▪ CMYK

▪ Colorimetric colour spaces

▪ CIE XYZ

▪ CIE YUV, YU‘V‘, L*u*v, YCbCr

▪ CIE L*a*b*

▪ sRGB
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3D colour histograms

▪ 3 components -> 3D histogram

▪ High space complexity, „sparse“
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1D colour histograms

▪ 1 D histograms of the individual components

▪ Do not model correlations between individual colour components
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2D colour histograms

▪ Calculate pairs of 2D histograms

▪ Encompass at least a partial correlation between the individual components
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Algorithm
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Examples
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Object colours

▪ Rings of different colours

▪ Cylinders of different colours
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Colour recognition

▪ Detect and segment the object

▪ in 2D or 3D

▪ Modelling colours

▪ Probability distribution

▪ Gaussian, 
mixture of Gaussians

▪ Train a classifier

▪ SVM, ANN, kNN,…

▪ In 1D, 2D or 3D space

▪ RGB, HSV and other colour 
spaces

▪ Working with the individual 
pixels or histograms

▪ Working with images


