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We typeset books, often scientific [with math]
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that end up in DML as The European Digital Mathematics Library:
EuDML
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Typesetting as part of pipe from the author to the reader

E = mc2 ?
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E =mc2

E =mc2

TEXperience 2013, Brejlov, Czech Republic, September 28th, 2013: Typesetting−1L



. . .
Aggregation

. . . . . .
Conversions

. . . .
Math in PDF

. .
Summary

TEXperience 2013, Brejlov, Czech Republic, September 28th, 2013: Typesetting−1L



. . .
Aggregation

. . . . . .
Conversions

. . . .
Math in PDF

. .
Summary

Take care! “God is in the details.” (Mies van der Rohe)
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Data heterogenity, specificity: no free lunch to unify
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Document accessibility 4 DML processing challenges

Conversions (inversion of authoring+typesetting) needed from:

born-digital period: typesetting by TEX with export of [meta]data into digital
library: maxTract

retro-digital period: scanning, geometrical transformations (BookRestorer),
OCR (FineReader, InftyReader), two-layer PDF

retro-born-digital period: not complete .tex or .dvi data, bad formats, bitmap
fonts of low resolution: finally Tesseract

and
Document
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From PDF to MathML (via LATEX)

Most fulltext available as PDF only, often as low quality scanned volume
pages. Aggregation via IP protected OAI-PMH, including the PDFs behing
moving wall.

Workflow based in the case of:

born-digital PDFs: on maxTract, otherwise on PDFBox (plain text);

bitmap PDFs: on Infty, otherwise on Tesseract (no math).
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Infty from Fukuoka

Run in parallel in Brno, Grenoble and Lisbon to speed up. Almost 200K
papers (more than 1M pages).

Working with prof. Suzuki to improve further (automation, support for
Russian, LATEX driver,…).

Automated only, no time (and money) to fix OCR errors.

MathML output used for [internal] indexing and similarity computations only,
not for metadata or export.
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maxTract from Birmingham

TEXperience 2013, Brejlov, Czech Republic, September 28th, 2013: Typesetting−1L



. . .
Aggregation

. . . . . .
Conversions

. . . .
Math in PDF

. .
Summary

maxTract from Birmingham II: adding accessibility

Adding accessibility to mathematical documents on multiple levels:

• access to content for print impaired users, such as those with visual
impairments, dyslexia or dyspraxia

• output compatible with web browsers, screen readers and tools such as
copy and paste, which is achieved by enriching the regular text with
mathematical markup. The output can also be used directly, within the
limits of the presentation MathML produced, as machine readable
mathematical input to software systems such as Mathematica or Maple.

On EuDML 10k+ fulltexts are served, mostly for reading in Chrome (HTML5
output) and/or Adobe Acrobat Reader (as multiple-layer PDFs, [no tagged
PDFs yet]).
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DML-CZ challenges and lessons learned

DML-CZ, the Czech Digital Mathematics Library, now serves more than
300,000 pages of more than 30,000 math papers. Challenges were

• migration of existing workflows (retro-digital, retro-digital and
born-digital) into the repository

• negotiations with Google Scholar towards better visibility

• math indexing and search

• ….

DML-CZ is according to The Ranking Web of World Repositories the best
repository in CZ, 91. in EU and 203. in the world.
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Math from standard PDF document

LATEX source code:

Text $\Pi(x) = \pi(x) +
\frac{1}{2}\pi(x^{1/2}) +
\frac{1}{3}\pi(x^{1/3}) + \cdots$
text.

PDF code:

BT
/F16 9.9626 Tf 148.712 707.125 Td [(T)83(ext)]TJ/F17 9.9626 Tf 23.247 0 Td
[(\005\050)]TJ/F20 9.9626 Tf 11.346 0 Td [(x)]TJ/F17 9.9626 Tf 5.694 0 Td
[(\051)-278(=)]TJ/F20 9.9626 Tf 17.158 0 Td [(\031)]TJ/F17 9.9626 Tf 6.036 0 Td
[(\050)]TJ/F20 9.9626 Tf 3.875 0 Td [(x)]TJ/F17 9.9626 Tf 5.694 0 Td
[(\051)-222(+)]TJ/F18 6.9738 Tf 17.247 3.923 Td [(1)]TJ
ET

Text obtained using Copy & Paste function of PDF reader:

Text �(x) = �(x) + 1
2�(x1/2) + 1
3�(x1/3) + · · · text.
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copymath-enabled PDF document

LATEX source code:

Text $\Pi(x) = \pi(x) +
\frac{1}{2}\pi(x^{1/2}) +
\frac{1}{3}\pi(x^{1/3}) + \cdots$
text.

PDF code:

BT
/F16 9.9626 Tf 148.712 707.125 Td [(T)83(ext)]TJ
ET
1 0 0 1 171.959 707.125 cm
/Span <<
/ActualText<245C506920287829203D205C706920287829202B205C66726163207B317D7B32
7D5C70692028785E7B312F327D29202B205C66726163207B317D7B337D5C70692028785E7B31
2F337D29202B205C63646F74732024> >> BDC
1 0 0 1 -171.959 -707.125 cm
BT
/F17 9.9626 Tf 171.959 707.125 Td [(\005\050)]TJ/F20 9.9626 Tf 11.346 0 Td
[(x)]TJ/F17 9.9626 Tf 5.694 0 Td [(\051)-278(=)]TJ/F20 9.9626 Tf 17.158 0 Td
[(\031)]TJ/F17 9.9626 Tf 6.036 0 Td [(\050)]TJ/F20 9.9626 Tf 3.875 0 Td
[(x)]TJ/F17 9.9626 Tf 5.694 0 Td [(\051)-222(+)]TJ/F18 6.9738 Tf 17.247 3.923
Td [(1)]TJ
ET

Text obtained using Copy & Paste function of PDF reader:

Text $\Pi (x) = \pi (x) +
\frac {1}{2}\pi (x^{1/2}) +
\frac {1}{3}\pi (x^{1/3}) + \cdots $

text.
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Implementation

• The \ActualText command of the PDF language is used to mark
the region of the mathematical expression inside the PDF document.

• We want the package to be as user friendly as possible – users should
not be forced to modify their mathematical expressions in any way,
\usepackage{copymath} should cater for all their needs.

• The implementation is not straightforward and requires nonstandard
modifications of the LATEX mathematical environments.
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Implementation (cont.)

• We need to add \pdfliteral at the beginning and end of every
mathematical environment.

• The dollar sign ($) is activated and redefined.

• It is necessary to keep track of nested mathematical environments.

• Simple redefinition of AMS-LATEX mathematical environments is not
possible.

• It seems that not all PDF viewers respect contents of the
\ActualText command.

• Adobe Reader ignores the “_” sign inside \ActualText provided
another character is present.

• Possibility to be misused.
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Future work

• Robust Math OCR is necessary

• Robust born-digital PDF2Math conversion is needed as well

• only then challenges as: multilingual math retrieval, MathML indexing
and search, math common sense, mathematical document
classification, document similarity could be possible
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That’s it!
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Credits for LDA pictures goes to David M. Blei.

Credits for illustrations goes to Jiří Franek.
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