
  

What even is color?

Xaver Hugl



  



  



  



  

R=1.0, G=0.0, B=0.0

R=0.5, G=0.0, B=0.0

R=1.0, G=0.18, B=0.18



  

CIE XYZ

460

480

500

520

540

560

580

600

620

x
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

y

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

actually xyY



  

sRGB
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White point Depending on the 
environment, “white” can mean 

a very different color



  

RGB white point
R=1.0, G=1.0, B=1.0
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sRGB is a lie!

In practice...



  

Displays aren’t perfect sRGB

Regular Laptop display Expensive gaming monitor



  

sRGB is limiting
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Color Management:
Translate RGB values from one color space to another

Linear RGB
in sRGB

sRGB  XYZ→
matrix

XYZ  Rec.2020→
matrix

Linear RGB
in Rec.2020=

Linear RGB
in Rec.2020

Rec.2020  XYZ→
matrix

XYZ  sRGB→
matrix

Linear RGB
in sRGB=



  

Gamut Mapping
Map colors that can’t be represented 

in the target color space



  

What about brightness?
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sRGB EOTF
EOTF =

Electro-Optical Transfer Function

O=E2.2



  

PQ EOTF
Perceptual Quantizer

Follows human brightness 
perception more closely than sRGB



  

HDR
High Dynamic Range

Standard Dynamic Range

SDR

SDR White



  

Tone Mapping
Map brightness levels that can’t be 

represented in the target color space



  

What to do in practice?



  

If your app is okay with sRGB:
Nothing.

Application images, assumed to be sRGB
  → KWin  Color Profile  Display→ →



  

If your app needs more:

Application images + Wayland image description
  → KWin  Color Profile  Display→ →

Use the Wayland color management protocol!



  

Color management protocol is still WIP

Set the environment variable 
KWIN_ENABLE_XX_COLOR_MANAGEMENT=1

to expose support for the protocol



  

https://invent.kde.org/zamundaaa/colortest



  

For experiencing HDR, there’s an earlier protocol

1. Start games in gamescope with --hdr-enabled

2. Play HDR videos with https://github.com/Zamundaaa/VK_hdr_layer:
ENABLE_HDR_WSI=1 mpv --vo=gpu-next --gpu-api=vulkan –target-colorspace-hint /path/to/video

https://github.com/Zamundaaa/VK_hdr_layer


  

https://gitlab.freedesktop.org/pq/color-and-hdr
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