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Text Rendering



Text Rendering Overview

Stages:
l. Segmentation
2. Shaping

3. Rasterization



Text Rendering Overview

Stages:

Text Font
l. Segmentation \ /
2. Shaping Shaping
Engine
3. Rasterization
Positioned
Glyph




Simple Font

U+004l
Unicode codepoint

Latin Capital Letter A Rules
Ox4l = 65 decimal

_______________

Uu+0041 = @ A
U+0042 —-» @ B
Uu+0043 = ® C



Kerning

Glyphs

_______________

Rules
u+0041 —» @ A
U+005%6 —» @ V
U+0041,U+0056 —» @@meveback Ay

Positioned glyph:

index
xly position



Ligature

______________________________

Rules
U+0066 — @ f
U+0069 — @ i
U+0066,U+0069 — @ fi

_______________



Combination

_______________

Rules
U+00F1 = @ i
U+0064,U+0303 — @

N



Language Matters

______________________________

Rules

U+5203 lang=ja =& @ H
U+5203 lang=ko —> @ 7]



Segmentation

L
Script anguage
Sfages: Sivect Text Eont
irection
l. Segmentation Variation \ /
Settings
2. Shaping [ Shaping 1
Engine open-source
3. Rasterization shaping engine:
Harfbuzz
Positioned

Glyphs




Shaping Engine in Maplibre?

No. U+0041 s A
Maplibre assumes a one-to-one V0042 = °
mapping from Unicode codepoint

to positioned glyph. U+03B1 - a
OK for Latin, Greek, Cyrillic, CJK.

Special case for RTL Hebrew, U+5203 N 5

Arabic.

Y Map



Unsupported Scripts

No support for first
languages of
~|.5 billion people




Rasterization

Stages:
l. Segmentation

2. Shaping

_______________

3. Rasterization
Vector shape to pixel colors



Requirements

Real-time
e Pitch
e Rotate
e Scale

Outlines

Viktor Chlumsky, master thesis
https://github.com/Chlumsky/msdfgen

Y Map



Signed Distance Field
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Information Con’ren’r
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white = outside \

black = inside
red = ?
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Sampling

Interpolate at

e pitch
e rotfation
e scale

Outlines: lower threshold

Texture sampling fast on GPUs

Image: V. Chlumsky



SDF

e Bad for sharp corners

Ideal gov‘ "Sawsage Fonks"

Artifacts

orig 6x16 32x32

e Good for sharp edges A A A
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Maplibre Glyph Ranges
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TinySDF

Browser HTML I
Canvas render "A" SDF

Chinese Japanese Korean (CJK)
e |Ok+ Unicode codepoints

Fast, but more artifacts

? Maplibre



Wish List

e Shaping Engine
o  S/SE Asian Scripts
e Move away from SDFs

o Better text
o Bettericons

Y Maplibre



Thank you!



