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● Color Fonts?

● How does the COLRv1 format work?

● New Use Cases on the web

● Open-Source COLRv1 stack and tools

● Preview: WIP Variable COLRv1

In this talk



Color Fonts?



Lobster
Lobster



National Park Emoji from Noto Emoji by Jennifer Daniel 
https://github.com/googlefonts/noto-emoji/

https://github.com/googlefonts/noto-emoji/


Bungee by DJR https://djr.com/bungee

https://djr.com/bungee


Material Two Tone Icons https://fonts.google.com/icons

https://fonts.google.com/icons


Reem-Kufi Arabic font by Khaled Hosny
https://github.com/aliftype/reem-kufi

https://github.com/aliftype/reem-kufi


COLRv1 Format



COLRv1 glyphs are a 
directed acyclic graph 

of paint operations.

Rendering a COLRv1 glyph means:

Traverse the graph and execute the 2D graphics operation in each node.



PaintRotate

PaintGlyph

PaintRadialGradient PaintColrGlyph



PaintRadialGradient



PaintColrGlyph



https://github.com/googlefonts/colr-gradients-spec/#c-structures

PaintGlyph
PaintColrLayers
PaintColrGlyph

PaintComposite

PaintSolid
PaintLinearGradient
PaintRadialGradient
PaintSweepGradient

PaintTransform
PaintTranslate
PaintScale
PaintScaleAroundCenter
PaintScaleUniform
PaintScaleUniformAroundCenter
PaintRotate
PaintRotateAroundCenter
PaintSkew
PaintSkewAroundCenter

PaintVarSolid
PaintVarLinearGradient
PaintVarRadialGradient
PaintVarSweepGradient

PaintVarTransform
PaintVarTranslate
PaintVarScale
PaintVarScaleAroundCenter
PaintVarScaleUniform
PaintVarScaleUniformAroundCenter
PaintVarRotate
PaintVarRotateAroundCenter
PaintVarSkew
PaintVarSkewAroundCenter

COLRv1 Paint Tables

https://github.com/googlefonts/colr-gradients-spec/#c-structures


Transform & Compose: Layer reuse



Reuse, offset, scaled



New Web
Use Cases







Overcome image replacement



COLRv1 
in Chrome 

& OSS

Rasterisation



https://developer.chrome.com/blog/colrv1-fonts/

https://developer.chrome.com/blog/colrv1-fonts/


Hybrid Font Stack



FreeType Library

Skia Graphics Library

Chrome’s Font Stack

Understands COLRv1 
& CPAL tables

Traverses COLRv1 glyph graph,
executes graphics operations

Loads and displays COLRv1 web fonts

Open-Source Foundations 
for COLRv1 in Chrome



Open-Source Foundations 
for COLRv1 in Chrome



COLRv1 
in Chrome 

& OSS

Font Production



picosvgfonttools

nanoemoji

Open-Source Foundations 
for COLRv1 Font Production



{SVG} → Font
Design tools tend to provide SVGs

SVGs are complex
● Simplify them first!

https://github.com/googlefonts/picosvg 
● Exactly 1 <defs>

○ Contains only gradients
● Only groups and paths
● Only absolute coordinates
● Apply clip paths
● Strokes → paths

https://github.com/googlefonts/picosvg


To Fontland!
https://github.com/googlefonts/nanoemoji
● {svgs} → color font

○ COLR v0 or v1
■ Outlines in glyf, cff, or cff2

○ Depends on picosvg
○ Optional: OT-SVG output

● Tries to produce a compact font

.otf

https://github.com/googlefonts/nanoemoji


Nanoemoji Demo

$ nanoemoji --family "Hercules 

Emoji" --color_format glyf_colr_1 

svg/emoji_u1F6A8.svg







● Black Foundry Python based renderer
○ https://github.com/BlackFoundryCom/black-renderer 

● FontGoggles
○ https://fontgoggles.org/

COLRv1 in OSS

https://github.com/BlackFoundryCom/black-renderer
https://fontgoggles.org/


Variable
COLRv1



Variable Color Fonts

Elements become variable:

● Shapes (glyph outlines)
● Gradient placement, 

color stop offsets
● Color value alphas
● Transforms (e.g., rotation 

angles)

Based on Bungee Font by DJR
https://djr.com/bungee

https://djr.com/bungee


Wrapping up



● Color Fonts and their use on the web

● COLRv1 Internals

● COLRv1 in open-source libraries for

○ Rasterisation

○ Font Production

● Variable COLRv1

Wrapping up



Thank you!


