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Colour RepresentationColour Representation
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What is Light?What is Light?
•• electromagnetic radiation, 400electromagnetic radiation, 400--700nm700nm
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SpectraSpectra
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The RetinaThe Retina
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•• rods and conesrods and cones
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ConesCones
•• conescones

•• concentrated in foveaconcentrated in fovea
•• three types of cones in human eyethree types of cones in human eye
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Tristimulus Colour TheoryTristimulus Colour Theory
•• match any given wavelength with a mix of some match any given wavelength with a mix of some 

specific wavelengths:specific wavelengths:
R=700nm, G=546nm, B=436nmR=700nm, G=546nm, B=436nm

RGB colour matching curvesRGB colour matching curves
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XYZ Colour MatchingXYZ Colour Matching
•• CIE: Commision Internationale d’EclairageCIE: Commision Internationale d’Eclairage
•• goal is to develop a colour standard that uses only goal is to develop a colour standard that uses only 

positive mixing coefficientspositive mixing coefficients

XYZ colour matching curvesXYZ colour matching curves
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XYZ and RGB Colour SpacesXYZ and RGB Colour Spaces
XYZ colour spaceXYZ colour space RGB colour spaceRGB colour space

RGB cube in the RGB cube in the 
XYZ colour spaceXYZ colour space
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XYZ and RGB colour spacesXYZ and RGB colour spaces
•• colour transformation matrix:colour transformation matrix:

(for monochromatic R=700nm, G=546nm,B=436nm)(for monochromatic R=700nm, G=546nm,B=436nm)

•• each monitor has its own RGBeach monitor has its own RGB--toto--XYZ transformation matrixXYZ transformation matrix

•• suppose we have a colour                    on monitor A suppose we have a colour                    on monitor A 
and wish to view the same colour on monitor B:and wish to view the same colour on monitor B:

AAA BGR
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CIE Chromaticity DiagramCIE Chromaticity Diagram
•• produce a 2D colour space by projecting ontoproduce a 2D colour space by projecting onto

the plane given by X+Y+Z = 1the plane given by X+Y+Z = 1
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RGB vs XYZ revisitedRGB vs XYZ revisited
•• another view of why the R curve goes negativeanother view of why the R curve goes negative
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CIE Chromaticity DiagramCIE Chromaticity Diagram
•• C: white pointC: white point
•• complementary colourscomplementary colours
•• dominant wavelengthdominant wavelength
•• nonnon--spectral colorsspectral colors


