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What Is acolorspacé

A A description of how colors
look and are manipulated
In different contexts.

For example:

I Display on a monitor L e
I Rendering ol e
I Storing in an image file -’

I Editing in Photoshop o
|

I Viewing by the human eye ..
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Where do they come from?

Defined by measurements of a device
OF1F a/2ft2NJ LINPTFAL SO




Where do they come from?

Mathematical definition
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What do they look like?

A Same image, two different color spaces
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Defining acolorspace
Color representation

We use &bit color
A 8 bits for each of —

Color Picker {Foreground Color) i
R, G, B, and R
(optionally) A | [P
cEsm % Calm
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What do color levels represent?

Amount of R, G, B: but:

A2S Oy LAOj KIFId Gl Y2dzydié YSIy
Al SOSta R2y Qi ySOSaal NAf & NBLIND
. B Example: Levels represent same

amount of intensity

Each is one
. "~ unit of intensity
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What do color levels represent?

Amount of R, G, B: but:

A2S Oy LAOj KIFId Gl Y2dzydié YSIy
Al SOSta R2y Qi ySOSaal NAf & NBLIND

. = 1 unit of intensity ~ Example: Levels

represent
. = 1.25 units of intensity different

amounts of
. = 1.75 units of intensity intensity

=
Total
Total Intensity: 4
~ Intensity: 2.25
} Total
Intensity: 1
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Linear vs. logarithmic

Commonly used definitions of level and intensity:
A Linear = Each level is same amount of intensity
A Logarithmic = Each level is a different amount of intensity

Linear Logarithmic




Choosing a level definition

Consider:
A Convert between
A Compensate for how different displays work

A Information loss

Linear Logarithmic




Why chose logarithmic?

A Only 256 levels to work with
A Some intensities more important than others

A Allocate more levels to more important intensities
I More levels = finer control of intensity

Linear Logarithmic




Logarithmic

Darks more important thahrights
A How eye perceives light
Al 2aS AYTF2NXYIOGA2Y 6S R2y QU &S¢

Intensity

White

50% Gray



Logarithmic

Darks more important thahrights
A 187 levels for darks; 69 levels faights

Intensity
White

50% Gray



Logarithmic

Darks more important thahrights
A Directly relatedcolorspaceof displays

Intensity
White

50% Gray



Perception: Source image
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Perception: Logarithmic
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Defining acolorspace
Gamma

Number which describes shape of curve
A Lower numbers: curve bends up
A Higher numbers: curve bends down

A Gamma = 1: No curve

Gamma = 1/2.2 Gamma=1.0




Defining acolorspace
Gamma encoding vs. decoding

How do we get to back to original?

A Encode: change to logarithmic

A Decode: Unda@ back to original (but with loss)

A Specified bylecodevalued H ®H 0 0 3F YYI GO2NNBOUA
A Headache...

Encode: Decode: Reconstructed
Original Gamma = 1/2.2 Gamma = 2.2 Original




Defining acolorspace
Whitepoint

A Just for displays

5000K 9000K



SRGB

Definition:

A 8-bit

A Gamma (decode) = 2.2
A Whitepoint 6500K (D65)




