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Students
What do they need?
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▪ Alexander Kozlovsky, Minsk, BY

▪ Bachelor of Science, Mathematics

▪ “I was willing to continue with 
Master in Mathematics or 
Computer Science, but 
unfortunately, all advanced books 
were not accessible to me”

▪ Working now at Dual Lab on the 
development of a new LaTeX 
package for accessibility

Personal story



Scientists
Writing articles
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▪ arXiv.org: open access to 1,549,559 
e-prints in the fields of physics, 
mathematics, computer science, 
quantitative biology, quantitative 
finance, statistics, electrical 
engineering and systems science, 
and economics

Generating scientific content

▪ Primary e-print format: 

▪ PDF

▪ Formats for text submission: 

▪ (La)TeX, AMS(La)TeX, PDFLaTeX

▪ PDF

▪ HTML with JPEG/PNG/GIF images

http://www.arxiv.org/
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arXiv accessibility check

PAC3 accessibility report



Publishers
Do they care?
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▪ Fifty-seven major publishing groups bring in a combined revenue of 
€59.328 billion

▪ Elsevier, Springer, Wiley-Blackwell, Taylor & Francis and SAGE
published more than half of 2013's peer-reviewed academic papers

▪ “These five corporations control academic publishing”, report by Joshua 
A. Krisch, 2015

▪ Springer: more than 2,900 journals and 300,000 books

▪ Elsevier: over 2,960 journals, 48,300 books

Academic publishing world
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Classical book: looks better than it is

PAC3 accessibility report
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But is this really an accessible tagging?
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Modern articles: no improvements

PAC3 accessibility report



Standards
According to the rules…
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▪ Tagged PDF in ISO 32000-1:2008 (PDF 1.7) and ISO 32000-2:2017 (PDF 2.0)

▪ PDF/UA-1 and PDF/UA-2 (under development)

▪ MathML is accepted as a the only other namespace that does not require 
additional role mapping

▪ PDF 2.0: Any additional data (e.g., MathML or LaTeX representations) can 
be linked with the <Formula> tag via Associated files.

▪ All well set?

▪ No: as of today there are no authoring tools that can generate fully 
accessibly scientific publications!

ISO standards



Tools
Real world implementations
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Authoring
software

ISO 
Standards

Screen 
readers & 

APIs

Challenges of the real world
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▪ Screen readers - major players:

▪ NVDA from NV Access: open source

▪ JAWS from Freedom Scientific: closed 
source

▪ MathPlayer from Design Science: 
universal MathML support

▪ MathJax from AMS+SIAM: Math 
accessibility on Web

Real world: end-user accessibility

▪ Excessive set of platform APIs 
increases implementation 
complexity:

▪ MSAA+UIA

▪ MSAA+IAccessible2

▪ ATK/AT-SPI

▪ Mac OS X Accessibility

▪ Android + iOS
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▪ InDesign is used mainly for textbooks up to High School or Bachelor levels

▪ Only manual association of MathML with formulas is available (implemented as 
third-party addons)

▪ All other scientific publications are prepared by means of LaTeX:

▪ Based on Knuth’s TeX system, which dates back to 1978 (!)

▪ PDF output was added by Hàn Thế Thành in 2000 along with the support of many 
PDF-specific features: hyperlinks, bookmarks, etc. 

▪ At the moment full support of PDF/X and PDF/A (Levels B and U) is available 

▪ Driven by the large open source community

Authoring software
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▪ LuaTeX / LuaLaTeX

▪ Based on C++ source code of PDFTeX

▪ Adds Lua scripting and callbacks on all steps of formatting

▪ Full Unicode support

▪ Full modern fonts support

▪ ConTeXt

▪ New markup, based on LuaTeX

▪ However, not compatible with LaTeX

▪ Tagged PDF support (!)

Modernizing LaTeX
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▪ tagpdf by Ulrike Fischer (fischer@troubleshooting-tex.de)

▪ Offers tools to experiment with tagging and accessibility

▪ Low-level commands for adding structure elements and marked content 
sequences

▪ accsupp by Heiko Oberdiek (heiko.oberdiek@googlemail.com)

▪ Minimal low-level interface to add alternative text, replacement text, language 
settings to <Span> marked content sequence

▪ axessibility by Università degli Studi di Torino (www.unito.it)

▪ adds original LaTeX syntax as alternative text or replacement text to formulas

LaTeX packages

mailto:fischer@troubleshooting-tex.de
mailto:heiko.oberdiek@googlemail.com
http://www.unito.it/
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▪ Despite all standardization efforts, there is no clear guidance on how 
Mathematics should be placed inside PDF, which is accepted by both TeX and 
Screen reader communities  

▪ As a result: 

▪ no working implementations on the authoring software

▪ no tools for individual scientists and academic publishers to generate accessible scientific 
content in PDF format

▪ Additional community challenges:

▪ The TeX, PDF and Accessibility developers have very little contact

▪ Funding challenges for the open source development

Summary
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▪ Active ongoing project with the creators of axessibility package (Uni 
Torino, Italy)

▪ Prototype:

▪ Automatic PDF tagging based on LaTeX semantics

▪ Adding MathML / LaTeX syntax for formulas as Associated files (PDF 2.0)

▪ Fully compatible with Derivation algorithm: is able to convert PDF to HTML with 
accessible formulas (via MathJax)

▪ To be used as a starting point for tests and discussion between different 
communities

Way forward



Questions?
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Comments are welcomed.



Thank you!
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We appreciate your participation.


