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Where Do fonts live in PDF?



On your computer



In a PDF file
Document

Page

Resources

Font

Embedded 
font file



What’s the essence

• Each font appears in the resources of pages where 
it’s used
– As an “object”, or “entity”

• It consists of two big parts
– Metadata about the font that is stored directly in the PDF 

as PDF objects
– An embedded font file

• It’s optional
• It’s not the same as what lives on your system
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Glyphs



What is a glyph?



A simple definition

• A glyph is a shape used to draw a certain character.
• When talking about glyphs:
– We’re talking about the shape of the character, not the 

meaning of the character
– The same character can be represented by different 

glyphs



How does that look inside of a 
font?
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Encodings



How do we go from fonts in the 
PDF, to glyphs shown on the page?

• We know PDF contains font information in the 
document.

• We also know fonts contain glyphs, which can be 
used to draw on the page…

• How does PDF tie those two together?



Page description to printed page

Begin text object
Set CMYK yellow
Set font “TT0”
Set text matrix (location / size)
Draw “You!” (with kerning)
Set text matrix (location / size)
Draw more text
End text object



In details for “Y”

• Page description contains “Y”, which corresponds 
with number “89”.

• Font with name “TT0” contains a character – to –
glyph table, that maps “89” to “glyph 59”.

• Font with name “TT0” contains a glyph table that 
defines “glyph 59” as 



That’s complex…

• You don’t know the half of it. Different font types 
contain different mapping mechanisms. There are a 
lot of moving parts. But…

• In essense: each font contains a mechanism to 
translate numbers on the page to the glyph they 
correspond with. The collective name for this is 
encoding.
(just know that’s a bit of an over-simplification)
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Font Size & x-Height



Readability and legibility

• Deliver a message: it’s not only about printing 
content… it is also about being able to read this
content afterwards

• Texts must be readable and legible
Oh wait, isn’t it the same? Well… no!



Readability

• Readability is related to how the type is arranged, 
or typeset, and therefore is controlled by the 
designer 
– Font size
– Case
– Line spacing
– Line length
– Color & contrast



Legibility

• The legibility of a typeface is a product of its design, 
and relates to the ability to distinguish one glyph
from another when reading
– x-height
– Character width
– Weight
– Serif or lack thereof



Font size & x-height

• There are 2 vertical metrics that are key to 
readability and legibility
– Font size: the size of text characters
– x-height: distance between baseline and mean line of a 

lowercase letters (typically the letter x)



Checking size of a text

• To check the « quality » of a text, combining checks
on font size and x-height is a sensible approach

• Checking x-height is more accurate, as font size can
be affected in some conditions and would give bad
preflight results
– x-height is used by regulations, especially in packaging to 

ensure a minimum text size for important information on 
the package



EU Regulation 1169/2011 (INCO)

Article 13.2 & 13.3



DEMO
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Font Types in PDF



My PDF has a font you say?

• When PDF was invented, multiple font systems 
existed
– PDF adopted three different “simple” font formats

• To allow the use of PDF in environments with many
characters (think: Chinese, Japanese, Korean…)
– PDF adopted “composite” fonts, normally referred to as 

Type 0 fonts



Simple fonts

• A simple font is a font that
– Has a maximum of 256 usable characters
– Has a single writing direction

• There are three types
– TrueType
– Type 1
– Type 3



Composite fonts

• Only one type, called Type 0
– Uses a complex system of included font information
– Can address more than 256 characters
– Has the capability to support more than one writing 

direction



Some more things to know

• Can a PDF file embed an OpenType font?
• Can a PDF file embed a multiple-master font?
• What are city fonts?
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Opentype SVG fonts & Type 3



About Opentype SVG fonts

• These are new fonts where:
– glyphs are SVG files
– multiple colors can be used within the font and/or glyphs

• Complex drawings, emoji fonts or variants

– Colors are RGB-based
• Examples
– Emoji One

– Trajan Color



What does happen in PDF

• When the original document from the authoring
application is converted to PDF, the Opentype SVG 
is converted into a Type 3 font

• Can also contain some parts in Type 1
• Depending on the authoring application or the PDF standard 

chosen, it can also be converted to outlines or rastered

• A glyph in a Type 3 font can be almost anything!
– From a character to a complete complex drawing



Color checks give…
…unexpected results!

• Text object seen as 100K
– difficult to show a consistent information,

as each glyph can contain many colors, fill and/or stroke



Color conversion
& PDF standard compliance

• Some example with Enfocus PitStop
– Nothing found to be converted, but…



Issues fixed

• Outlining the font or converting from RGB to CMYK 
wasn’t possible or was completely destroying the file

• There were errors on opening the files in Acrobat 
when PitStop Pro was installed
– the PDF engine used in InDesign or Illustrator and Acrobat 

are using 2 different ways to encode the font
(and both were compliant to the specification!)

• Thanks to our testing and findings, PDF tools have 
been updated to overcome these issues
– New engines, new corrections



DEMO
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Character Widths and their importance



Page description to printed page

Begin text object
Set CMYK yellow
Set font “TT0”
Set text matrix (location / size)
Draw “You!” (with kerning)
Set text matrix (location / size)
Draw more text
End text object



Positioning using widths

have been
430       512        315 …    



Where do we find those widths



Potential problems

• A PDF writer might make mistakes and those two 
pieces of information don’t match up…

• When embedding a font, the font isn’t exactly what 
was already in the PDF as metadata

• The font is changed (during embedding or 
replacing)
– Widths change
– Character position on the page changes



www.gwg.org

- 8 -
Embedding And subsetting



A good PDF contains fonts!

• PDF is a self-contained format, which allows to 
exchange a file with someone without having to 
deal with software versions, external resources
(images, fonts, etc.), etc.

• Adding fonts to the PDF is called embedding. There 
are 2 ways of embedding fonts in a PDF:
– Complete set
– Subset



Export PDF – Font Embedding

• Use 100% to subset
the font in the PDF

• Use 0% to completely
embed the font
/!\ Doesn’t always
work…

• NEVER use another
number (e.g. 50%) as 
there is no way to 
expect the result!



Font properties - Legal



Subsetting a font generates
a unique font name

• When the font is
embedded as subset
in a PDF, this
generates a unique 
font name

• This ensures that the 
font will not be
replaced by another
one with same name
later in the process, 
e.g. during the 
ripping process
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The Mystery of the Missing Glyph



Missing glyphs

• What happens if you attempt to draw a character, 
but the font doesn’t have a glyph for it?
– (Yes, that should never happen in the first place)
– (but of course it does!)

• In that case, fonts use glyph 0
– Usually a box
– Sometimes with something in it



What’s the problem with this?

• “Character references .notdef glyph”

• This means that the font incorrectly uses this glyph 
0, usually as an “optimisation” to draw spaces.

• So what happens when this font is now replaced by 
another – correct – font?
– (mayhem!)
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The Meaning of Text - ToUnicode



The problem with meaning

• PDF was developed as a “visual” format. Optimized 
for on-screen viewing or printing. So when it was 
developed:
– PDF didn’t retain document structure. There is no notion 

of words, sentences, lines of text or paragraphs
– There was no definition of reading order. Text can be on 

the page in any order (often illogical)
– Text was optimized for drawing, without what was 

necessary to understand the meaning of it



Why is that a problem?

A simple font encoding – straightforward to see what the text might mean

A complex font encoding – these numbers map to glyphs, but what do they mean?



ToUnicode table

• To solve this problem, fonts *can* contain an 
ToUnicode table
– Gives a translation from character codes to Unicode

• Usually you know this is missing if:
– You can’t search a PDF
– You get nonsense characters if you

• Extract the text from the PDF
• Copy and paste the text into a text editor
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