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Presentation overview

• Simple and not so simple documents 

• Complex content in the world  
of accessible PDF 

• Math in the world of accessible PDF



Simple and not so 
simple documents



Documents

• curated final form content 

• intended to be shared
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Accessible documents

• tags for each piece of content 

• tags organized via a tree 
structure 

• text alternatives for non-text 
content

 5



Most documents:

• linear content 

  or 

• chunks of linear content
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Complexity

• going beyond linear content
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Mild forms of complexity

• nested lists 

• tables of contents 

• cross references 

• footnotes 

• simple tables 

• price lists, restaurant menus
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Medium levels of complexity

• tables 

• simple math expressions 

• org charts
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High degree of complexities

• highly complex tables 

• mathematical expressions 

• flow charts 

• street maps 

• engineering drawings
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Complex content  
in the world  

of accessible PDF
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Complex content  
in the world of accessible PDF

•well covered via tagged PDF: 
• lists 

• tables 

• via generally understood  
predefined tags, tag attributes 
and tag structures
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Complex content  
in the world of accessible PDF

•not so well covered 
• diagrams, charts 

• technical drawings 

• math 
• some progress in PDF 2.0 via MathML tag set
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Math  
in the world  

of accessible PDF
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Looking at math in PDF

•use MathML tags? 
• MathML is part of PDF 2.0 

• can somehow be used in PDF 1.7
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problem solved?



Looking at math in PDF

•what’s MathML anyway? 
• XML syntax for mathematical 

expressions 

• part of HTML5 

• also part of PDF 2.0 (published 2018)
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		<p>	
				Square	root	of	nine:	
				<math>	
						<msqrt>	
								<mn>9</mn>	
						</msqrt>	
				</math>	
		</p>	
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Looking at math in PDF

•why MathML tags may not help 
• almost no creation tools 

• almost no consumption tools 

• no support in assistive technology 
• MathML support in the HTML world is patchy
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Looking at math in PDF

• furthermore: 
• are there alternatives to MathML? 

AsciiMath, LaTeX, … ? 

• is there the one and only correct 
approach? 

• what about providing options?
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Looking at math in PDF

• furthermore: 
• does math have to be in PDF syntax? 

• what about native math content  
and native math ‘players’?
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What is ‘native’ math?

• MathML 

• LaTeX 

• AsciiMath 

• transliterated (‘spoken’) version 

• …
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Native math players?
• do native content players exist? 

• MathPlayer 
• speak/navigate/braille MathML 

• MathML Cloud 
• AsciiMath/MathML/LaTeX conversion to SVG/PNG/MathML 

• MathJax 
• JavaScript inside browser: MathML/LaTeX/AsciiMath conversion to HTML+CSS/SVG/

MathML 

• screen readers (NVDA, VoiceOver, JAWS, ChromeVox, Orca…) 
• varying degree of MathML support in HTML/EPUB (but not in PDF…) 

• some users are fine with ‘raw’ math 
• LaTeX used in scientific communities, some students ‘think’ in LaTeX
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How to offer access?
native math  

(MathML/LaTeX/
AsciiMath/…)

transliterated (‘spoken’) 
math

Alt attribute  
on Formula tag Yes Yes

ActualText  
marked content  
(‘piece by piece’)

– Yes

Highlight/Sticky Note/Popup 
annotation Yes Yes

embedded file(s) Yes Yes
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Embedding math

• embed any form or combination of: 
• LaTeX, MathML, AsciiMath,… 

• plain text (‘spoken’ math) 

• where/how to embed:  
• in context, one by one 

• per doc, one embedded file for each  

• per doc all combined in one file
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Example: Starting from LaTeX
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Math PDF from LaTeX
• Prof. Ross Moore, Macquarie University, Sydney, 

Australia 

• developed set of macros for LaTeX 

• follows mix and match philosophy  

• with options for  
• MathML  

• embedded file, annotations, MathML tags in PDF tagging structure 

• LaTeX  
• embedded file, annotations
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Example 1: 
Math from LaTeX
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Example 2: 
MathML tags in tagged PDF
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• created in LaTeX using Ross 
Moore’s set of macros
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• injects MathML tags into PDF tag tree
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Example: Starting from InDesign
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movemen  
MathTools

• MathTools and MadeToTag:  
• InDesign plug-ins extending InDesign’s features 

• MathTools: 
• high quality type setting of math 

• MadeToTag 
• inject accessible representations  

based on MathTools math objects  
in exported tagged PDF

axaio  
MadeToTag
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MathTools
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MadeToTag
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MathTag  – Math support
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Summary



Accessible documents

• tags for each piece of content 

• tags organized via a tree 
structure 

• text alternatives for non-text 
content



Accessible documents  
with math

• tags for each piece of content 

• tags organized via a tree structure 

• text alternatives for non-text content 

•+ options (instead of either / or): 
• more than one type of representation in PDF 
• one or more embedded alternative 

representations 
• tailor to target audience



Accessible documents
• tags for each piece of content 

• tags organized via a tree structure 

• text alternatives for non-text content 

• + options (instead of either / or): 
• one or more embedded alternative representations 

• more than one type of representation in PDF 

• tailor to target audience 

• tools are coming your way!



Thank you for listening.


