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What is a colorspace?

ÅA description of how colors 
look and are manipulated 
in different contexts. 
For example: 
ïDisplay on a monitor
ïRendering
ïStoring in an image file
ïEditing in Photoshop
ïViewing by the human eye

ÅCould be very different in 
each case



Where do they come from?

Defined by measurements of a device
όŀƪŀ ά/ƻƭƻǊ ǇǊƻŦƛƭŜύ



Where do they come from?

Mathematical definition



What do they look like?

ÅSame image, two different color spaces



Defining a colorspace:
Color representation

We use 8-bit color

Å8 bits for each of 
R, G, B, and 
(optionally) A

Å256 levels per 
channel

Å16.7M total colors



What do color levels represent?

Amount of R, G, B; but:
Å²Ŝ Ŏŀƴ ǇƛŎƪ ǿƘŀǘ άŀƳƻǳƴǘέ ƳŜŀƴǎ
Å[ŜǾŜƭǎ ŘƻƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǎŀƳŜ ŀƳƻǳƴǘ ƻŦ ƛƴǘŜƴǎƛǘȅ

Example: Levels represent same 
amount of intensity



What do color levels represent?

Amount of R, G, B; but:
Å²Ŝ Ŏŀƴ ǇƛŎƪ ǿƘŀǘ άŀƳƻǳƴǘέ ƳŜŀƴǎ
Å[ŜǾŜƭǎ ŘƻƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǎŀƳŜ ŀƳƻǳƴǘ ƻŦ ƛƴǘŜƴǎƛǘȅ

Example: Levels 
represent 
different
amounts of 
intensity



Linear vs. logarithmic

Commonly used definitions of level and intensity:
ÅLinear = Each level is same amount of intensity
ÅLogarithmic = Each level is a different amount of intensity

Linear Logarithmic



Choosing a level definition

Consider:
Å Convert between
Å Compensate for how different displays work
Å Information loss

Linear Logarithmic



Why chose logarithmic?

ÅOnly 256 levels to work with
Å Some intensities more important than others
Å Allocate more levels to more important intensities
ïMore levels = finer control of intensity

Linear Logarithmic



Logarithmic
Darks more  important than brights:
ÅHow eye perceives light
Å[ƻǎŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿŜ ŘƻƴΩǘ ǎŜŜ



Logarithmic

Darks more  important than brights:
Å187 levels for darks; 69 levels for brights



Logarithmic

Darks more  important than brights:
ÅDirectly related colorspaceof displays



Perception: Source image



Perception: Logarithmic



Defining a colorspace:
Gamma

Gamma = 1.0Gamma = 1/2.2

Number which describes shape of curve
Å Lower numbers: curve bends up
Å Higher numbers: curve bends down
ÅGamma = 1: No curve



Defining a colorspace:
Gamma encoding vs. decoding

How do we get to back to original?
Å Encode:  change to logarithmic
Å Decode: Undo ςback to original (but with loss)
Å Specified by decode value όнΦнύ όƎŀƳƳŀ άŎƻǊǊŜŎǘƛƻƴέύ
Å Headache...

Decode: 
Gamma = 2.2

Encode: 
Gamma = 1/2.2

Reconstructed
OriginalOriginal



Defining a colorspace:
Whitepoint

ÅJust for displays

5000K 9000K



sRGB

Definition:

Å8-bit

ÅGamma (decode) = 2.2

ÅWhitepoint: 6500K (D65)


