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Agenda

ÁIdentify colours

ÁApprehend intensity and colour

ÁCIE1931 linear colour space

ÁSRGB non-linear colour space

ÁTransfer function

ÁMisapplication of colour management

ÁLinear algebra

ÁUses of colour for C++

ÁProposed API





Quiz time
Answer in the chat



















Part 1
Colorimetry



Subjectivity



Subjectivity
(and context)



How do we eliminate 
subjectivity?



How do we eliminate 
subjectivity?

Consider only objective criteria



Measuring human 
vision



Human vision
is logarithmic
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Human vision 
islogarithmic



Mechanical "vision" 
is linear



The useful stuff is at 
the bottom
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The useful stuff is at 
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But what 
about colour?



But what 
about colour?



The CIE 1931 
colour spaces

ÁTake a standard human

ÁPut them in a standard environment

ÁMeasure how they perceive electromagnetic waves, via 

matching the colours of lights (mixes of primaries)

ÁBuild a function that maps electromagnetic wavelengths 

to human perception, giving 3 values (X, Y, Z)

ÁAdd some mathematical constraints (values > 0, Y = 

relative luminance from 0 to 100)



But what 
about colour?



Chromaticity

ÁHumans separate colour from brightness

ÁNormalise :

x = X / (X + Y+ Z)

y = Y / (X + Y+ Z)

z = Z / (X + Y+ Z) = (1 ðx ðy)

ÁxyY colour space

x and y are colour

Y is relative luminance



The CIE 1931 
colour space 
chromaticity 

diagram.



Perceptual 
uniformity

ÁSmall change in a value has the same effect in 

perceived colour

ÁXYZ values are not perceptually uniform

ÁInefficient, like storing sound volume in raw values 

rather than in dB. 100dB = 10^100



sRGB

Á1996: Microsoft + HP

ÁIEC 61966-2-1:1999

ÁDefault colour space where NO COLOUR SPACE 

INFORMATION is provided



sRGB

Chromaticity Red Green Blue
White

point

x 0.6400 0.3000 0.1500 0.3127

y 0.3300 0.6000 0.0600 0.3290

Y 0.2126 0.7152 0.0722 1.0000



sRGB
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Transfer Function


