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Presentation

PowerPoint

https://bit.ly/tei-2025-dl

PDF

https://bit.ly/tei-2025-dl-PDF

> PowePoint

18 September 2025
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Digital libraries

> main goals
> preserving cultural heritage

> wide and distant access

> machine learning (LLM)

> standards
> FOXML

> Fedora Object XML

> MODS
> Metadata Object Description Schema

> DC
> Dublin Core

> ALTO
> Analyzed Layout and Text Object

> IIIF
> International Image Interoperability 

Framework

18 September 2025

https://wiki.lyrasis.org/pages/viewpage.action?pageId=66585857
https://wiki.lyrasis.org/pages/viewpage.action?pageId=66585857
https://www.loc.gov/standards/mods/
https://www.loc.gov/standards/mods/
https://www.dublincore.org/schemas/
https://www.dublincore.org/schemas/
https://www.loc.gov/standards/alto/
https://www.loc.gov/standards/alto/
IIIF
IIIF
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Digital library objects and usual (meta)data

18 September 2025
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DL4DH
Digital Libraries for Digital Humanities

> Development of tools for more effective use and mining of digital library 
data to strengthen digital humanities research
> 2020–2022

> supported by the Ministry of Culture of the Czech Republic (DG20P02OVV002)

> making data available for data mining

> Kramerius
> system used by Czech digital libraries

> set of applications 
> to enrich textual data (NLP) and convert them into CSV, JSON and TEI format

18 September 2025

https://www.isvavai.cz/cep?ss=detail&n=0&h=DG20P02OVV002
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Conversion process (pseudocode)

> for each page
> get ALTO
> identify paragraphs in ALTO blocks

> for each paragraph
> extract plain text
> analyze plain text with UDPipe

> get sentences + part-of-speech, lemma, and morphological categories for each token
> returns results in CoNLL-U format (tab delimited text with structure)

> analyze output from UDPipe with NameTag
> get named entities (return results in XML format)

> convert results from UDPipe and NameTag to TEI
> keep metadata about used service (name, link, license, used data model)

> merge TEI into one document

> convert ALTO blocks to TEI
> use TEI paragraphs from previous steps

18 September 2025

http://universaldependencies.org/docs/format.html
http://universaldependencies.org/docs/format.html
http://universaldependencies.org/docs/format.html
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Conversion process (pseudocode) – cont.

> use FOXML (Fedora Object XML) 
> contains metadata for one publication; includes MODS (Metadata Object 

Description Schema)

> convert to <TEI>
> convert MODS to <teiHeader>

> use metadata about NLP processing from one TEI document from previous conversion

> for each page
> take TEI from previous conversion

18 September 2025
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ALTO blocks and paragraphs

> TextBlock in ALTO
> should represent "A paragraph of text" (ALTO <Styles> & <Layout> Usage)

> usually represents block of the text with identical typography parameters
> alignment (left, right, block), line spaces, left and right indent

> may contain 
> multiple paragraphs 

> part of one paragraph

18 September 2025

https://www.loc.gov/standards/alto/techcenter/layout.html
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ALTO blocks and paragraphs – cont.

> Solution
> for each line (TextLine) in the TextBlock

> take values of horizonal position and width

> compute additional values
> number of words, number of spaces, number of characters, 

> whether line starts with uppercase, whether it ends with hyphen

> compare current values for the line with average values for whole block
> based on the results of comparison: the line represents beginning or end of a paragraph, or line 

between

> merge lines between start and end into one paragraph

18 September 2025
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NLP enrichment of text

> external services operated by LINDAT/CLARIAH-CZ 
> research infrastructure, https://lindat.cz

> UDPipe
> identifies sentences and tokens

> assigns a lemma and morphological annotation to the token

> for 80 languages

> NameTag
> tool for named entity recognition (NER)

> persons, geographical places, institutions, time and numerical data, etc.

> for 20 languages

18 September 2025

https://lindat.cz/
https://lindat.mff.cuni.cz/services/udpipe/
https://lindat.mff.cuni.cz/services/udpipe/
https://lindat.mff.cuni.cz/services/nametag/
https://lindat.mff.cuni.cz/services/nametag/
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NLP enrichment of text – cont.

> Problem
> NameTag and UDPipe input formats

> plain text
> vertical (1 token per 1 line, empty line denoting end of sentence)
> CoNLL-U (1 token per line, empty line denoting end of sentence, extra metadata)
> (no XML)

> NameTag output formats
> XML
> CoNLL-U

> UDPipe output formats
> plain text
> vertical
> CoNLL-U
> Matxin

> tokenization may be different

18 September 2025

https://wiki.apertium.org/wiki/Matxin
https://wiki.apertium.org/wiki/Matxin
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NLP enrichment of text – solution

> extract plain text from ALTO

> use UDPipe for segmentation and morphosyntactic analysis
> use language from metadata for analysis

> output in CoNLL-U format

> convert CoNLL-U to TEI

> use NameTag
> use CoNLL-U output from UDPipe as input + language from metadata for analysis

> output in XML format

> convert XML to TEI

> use TEI from NameTag
> merge attributes from corresponding tokens from UDPipe

18 September 2025
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UDPipe CoNLL-U

18 September 2025
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UDPipe CoNLL-U to TEI

18 September 2025
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NameTag XML and TEI
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Merge of TEI from NameTag and UDPipe

18 September 2025
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NLP enrichement metadata

18 September 2025
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ALTO, TEI and images

> ALTO 
> describes areas with text or non-text content

> with position on the image

> TEI
> has <facsimile> + <surface> + <zone> elements

> alto2tei.xsl can be used

> Problem
> ALTO treats punctuation as a part of the token (<String>)

> UDPipe and NameTag treats punctuation as separate token (<pc> in TEI)

> merging surfaces/zones and NLP analysis needs more research

18 September 2025

https://github.com/instituutnederlandsetaal/OpenConvert/blob/master/resources/xsl/alto2tei.xsl
https://github.com/instituutnederlandsetaal/OpenConvert/blob/master/resources/xsl/alto2tei.xsl
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Resources

> DL4DH TEI Converter
> https://github.com/LIBCAS/DL4DH-TEI-Converter

> converts enriched data (server version connected with 
Kramerius instance)

> Libri augmentati
> https://github.com/moravianlibrary/libri-augmentati

> grabs (meta)data from digital library, enriches them and 
converts to TEI

> Enriching textual data from digital libraries
> demonstration of both of the above tools

> 2025-09-19, 10:15—10:30 AM, room 402

18 September 2025

https://github.com/LIBCAS/DL4DH-TEI-Converter
https://github.com/LIBCAS/DL4DH-TEI-Converter
https://github.com/LIBCAS/DL4DH-TEI-Converter
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