A Principal Coding Manager, Creative Assembly
A Working on Total War for 20 years

A Regular participant in WG21 meetings and telecons

A "On the committee"
A Graphics proposal co -author P0267
A Linear algebra proposal co -author P1385
A Audio proposal co -author P1386

A Co-founder of #include <C++>



Everything you kno

about colour Is wronc
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#tinclude <C++>

iIncludecpp.org



Agenda

A Identify colours

A Apprehend intensity and colour

A CIE1931 linear colour space

/A SRGB nonlinear colour space

A Transfer function

A Misapplication of colour management
A Linear algebra

A Uses of colour for C++

A Proposed AP
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Subjectivity




Subjectivity

(and context)




How do we eliminate
subjectivity?




How do we eliminate
subjectivity?

Consider only objective criteria
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Human vision
IS logarithmic




Human vision

Islogarithmic




Human vision

IS logarithmic




Islogarithmic
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Mechanical "vision"

IS Inear
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The useful stuff Is at

the bottom




The useful stuff Is at

the bottom
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Invaginations of

cell membranes »Outer segment

membranous disks
where photopigments
exist as transmembrane ¥,
proteins

_.-- Connecting cilium

Inner segment

But what
about colour?

Nucleus

Synaptic terminal
that forms a synapse

with aneuron "~ !

\ . Cone cell




Normalized cone response (linear energy)
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Wavelength (nm)




The CIE 1931

colour spaces

A Take a standard human
A Put them in a standard environment

A Measure how they perceive electromagnetic waves, via
matching the colours of lights (mixes of primaries)

A Build a function that maps electromagnetic wavelengths
to human perception, giving 3 values (X,Y, Z)

A Add some mathematical constraints (values > 0,Y =
relative luminance from 0 to 100)



Normalized cone response (linear energy)
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A Humans separate colour from brightness

A Normalise :
x=XI(X+Y+2)
y=Y/(X+Y+2)
z=Z/(X+Y+Z)=(10x0Yy)

Chromaticity

A xyY colour space
x and y are colour
Y is relative luminance
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A Small change in a value has the same effectin
perceived colour

Pe rceptu al A XYZ values are not perceptually uniform
U N |f0rm|ty A Inefficient, like storing sound volume in raw values

rather than in dB.100dB = 107100




A 1996: Microsoft + HP
A IEC 61966-2-1:1999

A Default colour space where NO COLOUR SPACE
INFORMATION is provided




sSRGB

m-

0.6400 0.3000 0.1500 0.3127
0.3300 0.6000 0.0600 0.3290
Y 0.2126 0.7152 0.0/722 1.0000

<






Transter
Function

v




Transter
Function

v




Transfer Function

Riinenr 4-3.24006094 —1.53738318 —0.49861076 Xopes

Fiinear | = | —0.96924364 +1.8759675 +0.04155506 Yoas

Biinear +0.05563008 —0.20307696 -1.05697151 | | Zpes
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