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Shaping Rasterization

Codepoint > Glyph > Pixels
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Shaping Rasterization
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Shaping Rasterization

Codepoint > Glyph > Pixels
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whatwg: now the mandatory encoding for all things
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whatwg: now the mandatory encoding for all things
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whatwg: now the mandatory encoding for all things
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« UTF-8

« UTF-16LE/BE & UCS-2

o« UTF-32

» Other rounding errors (GB.* BIG5, etc.)




Unicode gives us £-

whatwg: now the mandatory encoding for all things

/‘_.

“FFF” — WL (Codepoint)
TR PR (A2 ED) FgmidH X )

« UTF-8 (> 99%)

« UTF-16LE/BE & UCS-2

o« UTF-32

» Other rounding errors (GB.* BIG5, etc.)




UTE-8



UTE-8

Consider UTF-16/UCS-2:

» ASCII-incompatible!

« HEXJI LE & BE

o ¥ Plane bb#/> (RTHH EEFFEEERD)
o 557 0xD800O - OxDFFF JoiEfH H



UTE-8

Consider UTF-16/UCS-2:
» ASCII-incompatible!
« X5 LE & BE

o ¥ Plane bb#/> (RTHH EEFFEEERD)
o 55 0xD800 - OxDFFF JiAE i FH

First code point Last code point Byte 1
U+oeee U+@07F eyyyzzzz
U+oesge U+@7FF | 11@xxxyy 1l@yyzzzz
U+e8ee U+FFFF | 1110wwww 18xXxXxXxyy | 1l@yyzzzz
U+@leeee U+16FFFF 11118uvv  16vvwwww | 10XXXXYY

l10yyzzzz
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ZW] sequences

[  UTF-8 = Codepoints
‘@', ‘|, ', * Codepoints A GERFTX M 2 1T,

o RE -2, B E .
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Wait a minute...
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It turns out...
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It turns out...

TIRTRES BT

Platform ID Encoding ID Description
3 0 Symbol

3 1 Unicode BMP
3 2 ShiftJIS

3 3 PRC

3 4 Big5

3 5 Wansung

3 6 Johab



The CMAP table
Codepoint — Glyph ID (16-bit)



The CMAP table
Codepoint — Glyph ID (16-bit)

Segmented coverage (format 12):

struct Group {
start: u32,
end: u32,
glyphStart: u32,

}
type Subtablel3 = Vec<Group>;



The GLYF table
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The GLYF table

LOCA

Glyph ID > Glyph Definition
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The TrueType Instruction Set

Article = 05/30/2024 « 5 contributors % Feedback

In this article

y of a TrueType Instruction

g data onto the interpreter stack
Managing the Storage Area

Show 13 more

TrueType provides instructions for each of the following tasks and a set of general-purpose

instructions. This chapter describes the TrueType instruction set. Instruction descriptions are

organized by category based on their function.

* Pushing data onto the interpreter stack

1
https://learn.microsoft.com/en-us/typography/opentype/spec/tt_instructions


https://learn.microsoft.com/en-us/typography/opentype/spec/tt_instructions
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o Ligatures



What about...

« Ligatures
« Kerning



What about...

o Ligatures
« Kerning
* Layout



What about...

o Ligatures

* Kerning

* Layout

» Variable font
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Figure 1: Wrong warp wrap
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Layout
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* hmtx
* phantom points




What about line-breaks
UAX? 14: Unicode Line Breaking Algorithm

3Unicode® Standard Annex



What about line-breaks
UAX* 14: Unicode Line Breaking Algorithm

 Mandatory line breaks
» Available line breaks

4Unicode® Standard Annex



 UAX 29: Unicode Text Segmentation
e UAX 15;: Unicode Normalization Forms



Kerning & Ligatures

EH44: KERN table




Kerning & Ligatures

EH44: KERN table

Post-CFF2:
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Kerning & Ligatures

EH44: KERN table

Post-CFF2:
e GPOS
e GSUB




Kerning & Ligatures

EH44: KERN table

Post-CFF2:
e GPOS
e GSUB




Variations...

There 1s a GVAR table...



Variations...

There 1s a GVAR table...

OpenType supported: outline
variations variation data is stored in
the ‘gvar’ table (OFF: 7.3.4);
hint variation data is stored
in the ‘cvar' table (OFF:
3.2)

not supported

supported: variation data for outlines
and hints is stored within the CFF2 table,
partially using common formats for
variation data also used in other tables,
and partially interleaved within the

CharString data for individual glyph
descriptions




Variations...

There 1s a GVAR table...

Consideration glyf

OpenType supported: outline
variations variation data is stored in
the ‘gvar’ table (OFF: 7.3.4);
hint variation data is stored
in the ‘cvar' table (OFF:
3.2)

not supported

supported: variation data for outlines
and hints is stored within the CFF2 table,
partially using common formats for
variation data also used in other tables,
and partially interleaved within the

CharString data for individual glyph
descriptions




Rendering



Vector rendering 101



Vector rendering 101

for pixel 1in
pixel.color =
black
} else {
white

Z

reer, :




Vector rendering 101

pixel.colpam= i~
black

} else {
white



Vector rendering 101
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Vector rendering 102

Path-winding number



Vector rendering 102

Path-winding number



Vector rendering 102

Path-winding number

Flatten to segments



Scale animation
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BEN: Bitmap interpolation



Scale animation

#GhX SVG AEE 12, Y% Es transition: transform £ X F FIX 4
P

Y Blur(Bitmap interpolation)



Anti-aliasing

for pixel in screen {
pixel.color = if path.contains(pixel) {
black
} else {
white
s
}



Anti-aliasing

for pixel in screen {
pixel.color
= black * path.intersection ratio(pixel);



Anti-aliasing

for pixel in screen {
let mut total: f64 = 0;
for subpixels in pixel.subpixels() {
diodes.on = path.contains(diodes);

}
}



Anti-aliasing

for diode in screen {
diodes.on = path.contains(diodes);

}



Anti-aliasing

for diode in screen {
diodes.on = path.contains(diodes);

}

FOX



Question time!

https://layered.meow.plus


https://layered.meow.plus
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