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Standardising language data through the 
conversion pipeline TEIWorLD

Jennifer Ecker

Abstract	 The conversion of data into a standard format is a crucial step in many research 
workflows. Standardisation enables data exchange, reuse, and analysis, which are essential 
for advancing knowledge in various fields. In this publication, we describe the conversion 
pipeline TEIWorLD (TEI Workflow for Language Data) that transforms written and spoken 
language data into standardised formats, specifically I5/TEI P5 XML for written data and 
ISO/TEI Transcriptions of Spoken Language for spoken data. The pipeline leverages exist-
ing tools to convert specific formats into these standards, with an additional transforma-
tion step for written data into the archival I5 (short for IDS TEI P5) format used at the 
Leibniz Institute for the German Language (IDS). We also present two use cases that demon-
strate the practical application of standardisation with our conversion pipeline TEIWorLD 
in language data management on a corpus consisting of more than one format, enabling 
researchers to efficiently analyse and share their data.
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1.	 Introduction1

The variety of formats used for written and spoken/transcribed data is a significant factor 
in the heterogeneity of language corpora. Projects often employ different tools to analyse 
their data, resulting in a variety of formats. While this diversity enables flexibility and 
adaptability in projects, it also poses challenges for interoperability and data exchange 
between different projects. However, standardisation can bring significant benefits, facilitat-
ing collaboration and data exchange, improving data quality, and reducing the cost of data 
processing and analysis. For this purpose, we developed the conversion pipeline TEIWorLD,2 
which transforms a variety of different formats for spoken and written language into the 
standardised formats ISO/TEI Transcriptions of Spoken Language (from here on referred 
to as TEISpoken) (Schmidt 2011; ISO 2016) and I5.3 For archiving written data, a component 
of the pipeline converts TEI P5 XML4 documents to the format used at IDS, the I5 format 
(Lüngen/Sperberg-McQueen 2012), which was developed by IDS based on TEI P5.

Tools related to TEIWorLD that handle conversions include Salt’N’Pepper (Zipser/Romary 
2010), WebLicht5 (Hinrichs/Zastrow/Hinrichs 2010), and LAPPS Grid6 (Ide et al. 2016). Pepper7 
is an open-source framework developed to convert corpora from one linguistic format into 
another. It leverages the intermediate model Salt, which simplifies the conversion process 
by reducing the number of direct mappings required between formats. Although Pepper 
supports many different formats, it currently only supports conversions from TEI P5 XML 
documents to other formats, but not the other way around. Nevertheless, users have the 
option to create customised modules to extend its functionality and enable conversions 
into TEI P5 XML documents. However, TEIWorLD focuses on standardised output formats 
and does not just provide conversion to and from different formats.

WebLicht (Web-Based Linguistic Chaining Tool) is a web-based platform that provides 
users with access to a wide range of language processing tools. These tools enable complex 
processing tasks, such as tokenisation, syntactic analysis, and named entity recognition, to 
be performed on various languages. With pre-configured pipelines or assembled process 
chains, users can process their own data. The output of WebLicht is not standardised into 
XML documents based on TEI P5 for written language data. However, there is an internal 
processing and XML data exchange format (Text Corpus Format, TCF 

8) that is used as 
the input and output format for the components. In addition, there are several WebLicht 
tools that convert spoken data formats into TEISpoken. On the one hand, WebLicht and 
TEIWorLD differ in the specialisation of the output formats. On the other hand, both can 
convert written and spoken language data formats.

1	 The development of TEIWorLD is a joint effort with Pia Schwarz and Rebecca Wilm (Leibniz-Institute 
for the German Language). This publication is based on work within Text+, funded by the Deutsche For-
schungsgemeinschaft (DFG, project number 460033370) as part of the German National Research Data 
Infrastructure (NFDI e. V.).

2	 https://teiwrld.github.io/TEIWorLD/ (last access: 21-5-2025).

3	 https//www.ids-mannheim.de/en/digspra/corpus-linguistics/projects/corpus-development/ids-text-model/ 
(last access: 21-5-2025).

4	 https://tei-c.org/guidelines/p5/  (last access: 21-5-2025), https://github.com/TEIC/TEI  (last access: 21-5-2025).

5	 https://weblicht.sfs.uni-tuebingen.de/weblicht/ (last access: 21-5-2025).

6	 https://www.lappsgrid.org/ (last access: 21-5-2025).

7	 https://corpus-tools.org/pepper/ (last access: 21-5-2025).

8	 It is fully compatible with the Linguistic Annotation Format (LAF) and the Graph-based Format for 
Linguistic Annotations (GrAF), which were developed by the ISO/TC 37/SC 4 technical committee.

https://teiwrld.github.io/TEIWorLD/
http://https//www.ids-mannheim.de/en/digspra/corpus-linguistics/projects/corpus-development/ids-text-model/
https://tei-c.org/guidelines/p5/
https://github.com/TEIC/TEI
https://weblicht.sfs.uni-tuebingen.de/weblicht/
https://www.lappsgrid.org
https://corpus-tools.org/pepper/
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LAPPS (The Language Applications) Grid provides a framework within which users can 
access, combine, and use many different language processing tools and resources. It is able 
to orchestrate global access to language resources and processing functions by users in a 
virtual network of servers and services worldwide. Moreover, the LAPPS Grid enables 
users to customise their experience by adding their own language resources, services, and 
entire service grids, tailored to their specific needs. LAPPS Grid primarily utilises the 
LAPPS Interchange Format (LIF),9 a JSON-based format for syntactic and semantic inter
operability, for data exchange between its services. In contrast to LAPPS, TEIWorLD’s 
main task is format conversion into standardised formats, but it could be upgraded with 
natural language processing tools that extend the provided metadata in future versions of 
the tool.

The remainder of this publication is structured as follows: Section 2 provides a detailed 
description and a schematic representation of the conversion pipeline, including an illus-
tration of the integrated metadata and the components of the pipeline. Section 3 discusses 
the formats supported by the pipeline, both as input and output. Section 4 presents two use 
case scenarios, one focused on spoken data and the other on written data, demonstrating the 
pipeline’s value for researchers working with diverse formats. Finally, Section 5 concludes 
the contribution by summarising the key points and outlining potential future develop-
ments. The description of the conversion pipeline TEIWorLD given here represents its 
current status and functionality. It should be noted that the pipeline is under continuous 
development and extension. Therefore, additional features and capabilities may be released 
in future versions.

2.	 Pipeline description

The conversion pipeline TEIWorLD is based on a modular architecture that reuses existing 
tools for transforming written and spoken language data into standardised formats. This 
approach allows for efficient reuse and integration of established solutions, as it reduces 
redundant development. An overview of the pipeline architecture is illustrated in Figure 1, 
which provides a visual representation of the components and their interactions. The com-
ponents of the pipeline have been carefully chosen, including TEICORPO and TEIGarage, 
which are described in detail in Section 2.2. First, an orchestrator decides whether the 
input formats are written or spoken language based on their file extension. On the one 
hand, if the input is a spoken language format, the file or files are transformed with the 
TEICORPO component. The component outputs the final format, which is TEISpoken. 
On the other hand, if the input is a written language format, the file or files are transformed 
with the TEIGarage component in a first step. The component produces TEI P5 XML 
documents. In a second step, these documents are further processed with the P5ToI5 
component. In addition, the user can populate a JSON file with project specific metadata 
(see Section 2.2) which will be included in the header of the resulting I5 format. The integra-
tion of the components ensures a seamless conversion of different input formats into 
the desired output formats, specifically TEISpoken for spoken language data and I5, with the 
intermediate TEI P5 XML document, for written language data.

9	 http://vocab.lappsgrid.org/schema/lif-schema.json (last access: 21-5-2025).

http://vocab.lappsgrid.org/schema/lif-schema.json
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Figure 1:	  Schematic representation of the components of TEIWorLD

As a member of the NFDI initiative Text+,10 which focuses on text and language-based 
research data, we adhere to established standards for metadata. To facilitate the storage 
of research data in Text+ member institutions’ repositories, Text+ has established a defined 
policy and guidelines for providing metadata. These guidelines ensure a smooth and effi-
cient data submission process,11 helping researchers to properly document their data and 
make it easily discoverable, accessible, and reusable. Following these guidelines will help 
users to properly document their research data, hence making it more discoverable, acces-
sible, and reusable by a wider research community. Even if users do not intend to store 
their data in a Text+ member institution’s repository, the provision of metadata remains 
a crucial aspect of the pipeline, as it enables effective data management, sharing, and reuse, 
and facilitates collaboration and reproducibility in research, regardless of the user’s plans 
for data storage. The following subsections go into detail about the metadata retrieved 
from the JSON file and the key components of the pipeline.

2.1	 Metadata
In order to ensure that research data can be easily found and reused, it is essential to provide 
a comprehensive description of the data using metadata. In Text+, all research data should 
be described using at least the metadata elements from DataCite.12 To achieve this, Text+ 
recommends using the following 20 fields to describe research data, which are either man-
datory (M), recommended (R), or optional (O):

10	 https://text-plus.org/en/ (last access: 21-5-2025).

11	 https://text-plus.org/en/daten-dienste/depositing/ (last access: 21-5-2025).

12	 https://datacite-metadata-schema.readthedocs.io/en/4.5/properties/ (last access: 21-5-2025).

https://text-plus.org/en/
https://text-plus.org/en/daten-dienste/depositing/
https://datacite-metadata-schema.readthedocs.io/en/4.5/properties/
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	◎ Identifier: Unique identifier for the resource (M),

	◎ Creator: Author or creator of the resource (M),

	◎ Title: Title of the resource (M),

	◎ Publisher: Publisher of the resource (M),

	◎ PublisherYear: Year of publication (M),

	◎ ResourceType: Type of resource (M),

	◎ Subject: Subject area (R),

	◎ Contributor: Contributors to the resource (R),

	◎ Date: Date of creation (R),

	◎ Language: Language of the resource (O),

	◎ AlternateIdentifier: Alternative identifier, if available (O),

	◎ RelatedIdentifier: Identifier of related resources (R),

	◎ Size: Size description (O),

	◎ Format: Format of the resource (O),

	◎ Version: Version number (O),

	◎ Rights: License and copyright information (O),

	◎ Description: Brief description of the resource (R),

	◎ Geolocation: Geographic location of the resource (R),

	◎ FundingsReference: Funding reference or grant number (O),

	◎ RelatedItem: Related resources (O).

For TEIWorLD, we focus on the metadata that can be represented by the I5 elements, but 
we payed attention that the mandatory metadata fields from DataCite are integrated. The 
JSON file allows users of TEIWorLD to populate fourteen of the twenty metadata fields, 
which are then automatically incorporated into the conversion process and stored in the 
corpus metadata header, enabling a smooth transition from XML documents based on TEI 
P5 to I5. Example data are integrated into the JSON file to ensure good quality of the user 
input. Altogether, this ensures that the resulting data is not only accurately converted, but 
also richly described with relevant metadata, making it more discoverable and reusable. 
Through the JSON file, the metadata fields creator, title, publisher, publisher year, resource 
type, subject, contributor, date, language, size, rights, description, geolocation, and fund-
ings reference can be populated. Both, the metadata field identifier and the metadata field 
version are part of the internal representation of the repository and are automatically filled in. 
The metadata field format does not concern the corpus metadata and the metadata for the 
texts are extracted from the respective input files. Related metadata, alternate identifier, 
and related identifier are not integrated.

2.2	 Components
As a first step in the development process of TEIWorLD, we collected and tested already 
existing tools that perform format conversions into standardised formats (TEI). Since we 
did not want to start from scratch and build all the tools ourselves, and since reuse is bene
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ficial, we first integrated the selected tools. Thus, the conversion pipeline contains existing 
tools for transforming written and spoken language data in one place. For written lan-
guage data, the pipeline transforms the input into the I5 format, and for spoken language 
data, it transforms the input into TEISpoken. So far, the pipeline incorporates TEIGarage13 
(Parkoła et al. 2024) and TEICORPO14 (Parisse/Etienne/Liégeois 2020). We are currently eval-
uating the feasibility of integrating TEIDrop, a component of EXMARaLDA.15 The compo-
nents already included are described in the following subsections.

2.2.1	 Components for spoken language formats

In this section, we describe one tool for spoken language conversion (TEICORPO), which 
is integrated into TEIWorLD. TEICORPO facilitates the process of working with spoken 
language data, especially when integrating data from diverse transcription formats into 
the TEISpoken standard. It is designed to facilitate the conversion and utilisation of spoken 
language corpora. Furthermore, it enables the conversion of transcriptions created with 
alignment software such as CLAN, Transcriber, Praat, or ELAN into the TEISpoken format, 
which acts as a lossless pivot format outlined in its specification for spoken language use 
(ISO 2016). In many cases, backwards conversion is also possible, although there may be 
limitations depending on the target format. This helps maintain the integrity and accessi-
bility of linguistic data throughout the research process.

2.2.2	 Components for written language formats

TEIGarage is a versatile tool based on OxGarage16 with a web service17 available. It is designed 
to facilitate the transformation of diverse written language formats into a range of output 
formats, including TEI P5 XML documents, which is a crucial step in our pipeline. The 
conversion process in TEIGarage ensures that each input document is transformed into 
a corresponding output document. By using the already existing tool TEIGarage, we can 
ensure that various input formats are standardised and converted into a consistent output 
format. The web service aspect of TEIGarage allows for easy accessibility and automation 
of the conversion process, making it a core part of our transformation pipeline. Further-
more, TEIGarage’s ability to handle multiple input formats and produce TEI P5 XML output 
documents enables us to process a wide range of written language data, which is then further 
processed by our custom-built conversion component P5ToI5 to produce I5-compliant 
output. Some conversions with TEIGarage lead to invalid documents, that are well formed, 
but do not conform to the underlying document type definition (see Figure 2 for an example 
of the output from TEIGarage with a validation error). In this example, the dateline element 
is not allowed inside the p element as indicated by the red rectangles on the right and the 
red underline. Consequently, the subsequent conversion to I5 improves the overall accu-
racy of our pipeline. The P5ToI5 component ignores these mistakes and uses XSL trans-
formations to transfer the needed data from elements of the P5 XML documents into the 
corresponding elements in the I5 format.

13	 https://github.com/TEIC/TEIGarage (last access: 21-5-2025).

14	 https://github.com/christopheparisse/teicorpo (last access: 21-5-2025).

15	 https://exmaralda.org/en/release-version/ (last access: 21-5-2025).

16	 https://github.com/TEIC/oxgarage (last access: 21-5-2025).

17	 https://teigarage.tei-c.org/(last access: 21-5-2025).

https://github.com/TEIC/TEIGarage
https://github.com/christopheparisse/teicorpo
https://exmaralda.org/en/release-version/
https://github.com/TEIC/oxgarage
https://teigarage.tei-c.org/
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Figure 2:	 Validation error in Oxygen

So far, we utilise the web service in TEIWorLD, but to guarantee long-term sustainability and 
flexibility, we plan to integrate the TEIGarage web service into our internal infrastructure, 
allowing for more efficient and reliable processing of large volumes of written language data. 
This will enable us to better monitor and maintain the conversion process, ensuring that our 
pipeline remains stable and efficient.

2.2.3	 P5ToI5

After the transformation into P5 XML documents, an additional step in the pipeline is the 
conversion from P5 XML to I5 with the new P5ToI5 component integrated into TEIWorLD. 
It is based on Java with included XSL transformations and it integrates the metadata from 
the JSON file. This step is applied to written data that has been transformed into TEI P5 
XML documents by the pipeline using TEIGarage. In contrast to TEI P5 XML documents, 
I5 represents many texts in one XML file and the P5ToI5 component transforms all docu-
ments into one I5 document. As outlined in Section 2.1, the corpus metadata is embedded in 
the header of the corpus. For the I5 files, it is crucial to assign unique identifiers to both the 
corpus as a whole and each individual text within it. These identifiers are automatically 
generated from different metadata fields extracted from the JSON file. The corpus identi-
fier, in particular, is derived from a combination of the title, date, and description fields. 
Specifically, the first letter of the title is extracted, the last two digits of the year are 
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retrieved from the date, and a hash code is generated from the description. To avoid dupli-
cating existing corpus identifiers in the IDS archive,18 careful naming conventions are 
essential. To illustrate the identifier generation process, consider a corpus with the title 
“Letter Corpus”, dated 2022, and a description “This corpus represents a collection of 
letters from a German soldier writing to his mother”. The resulting identifier for the corpus 
sigle would be generated from the first letter “L”, the last two digits “22”, and a five-digit 
part of the beginning of the hash code generated from the description (e. g. L22e298b). 
While the current identifier generation process is designed to minimise collisions, there 
is still a small risk of duplicate identifiers being generated, which would require manual 
intervention to resolve. As there are already existing identifiers for specific corpora in the 
IDS repository, this naming convention ensures that none of the occupied names is selected 
for new corpora. For this approach of generating identifiers to work for new corpora in 
the I5 format made by the pipeline, the identifiers of the corpora that end up in the IDS 
repository must be checked in a second step. As filler sentences like “This is a sample 
corpus.” might lead to the same hash code, this needs to be double-checked. The document 
identifier on the other hand is generated with information from the creator and the title. 
The identifier consists of three capital letters derived from the first letter of the title and 
the initials of the creator’s last name and first name. In addition, the generated corpus 
identifier is put in front of the document identifier separated by a slash (e. g. L22e298b/
LMM) to serve as the document sigle. Finally, the different text sigles are numbered con-
secutively with a dot between the number and the document sigle (e. g. L22e298b/LMM.00001).

Three different XLS transformations are initiated by the Java-based component P5ToI5 to 
convert P5 XML to I5 XML. They are loaded and applied using the TransformerFactory class 
in Java. The first transformation is responsible for generating the header of the I5 corpus, 
which includes the metadata described in Section 2.1. The second transformation generates 
the header of each document within the corpus, while the third transformation transforms 
the text content for each input file. The XSL transformations are parameterised, allowing 
the pipeline to pass in values such as the different identifiers and metadata extracted from 
the JSON file. This enables the transformations to generate unique identifiers and incorpo-
rate metadata into the I5 XML documents. Finally, the outputs from the three transforma-
tions are combined to form the final I5 document. The resulting I5 document contains all 
the necessary metadata and text content, and is formatted according to the I5 DTD. The 
combination of the outputs from the three XSL transformations is done by concatenating 
the strings generated by each transformation, resulting in a single string that represents the 
complete I5 document. This final document is then written to a file, which can be used for 
archiving or further processing. The use of XSL transformations provides a flexible and effi-
cient way to convert P5 XML documents to I5 XML documents, and allows the pipeline to 
generate high-quality I5 XML documents that meet the requirements of the IDS repository.

3.	 Formats

The conversion pipeline TEIWorLD is designed to handle a wide range of input formats 
and produce standardised output formats, enabling data exchange and integration across 
different research projects and systems. The diversity of formats used in research presents 
both opportunities and challenges, as it allows researchers to choose the best format for 
their specific needs, but also creates difficulties when sharing and combining data from 

18	 www.ids-mannheim.de/en/digspra/corpus-linguistics/projects/corpus-development/archive/ (last access: 
21-5-2025).

https://www.ids-mannheim.de/en/digspra/corpus-linguistics/projects/corpus-development/archive/
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different sources. In the following subsections, we will provide a brief overview of the 
various input and output formats that the pipeline supports. Figure 3 shows a graphical 
overview of the already supported formats.

To date, the pipeline transforms the following spoken input formats into TEISpoken: EAF, 
TextGrid, CHAT, TRS, and QDPX, which have their individual format that is in all cases 
except for one based on XML, with TEICORPO. For written data, the pipeline transforms 
plain text and DOC/DOCX files into TEI P5 XML documents with TEIGarage, which is then 
further transformed into I5 with P5ToI5. We are currently expanding our format support, 
with additional formats being integrated. The following section provides an overview of 
the input formats already supported by TEIWorLD and the output formats that it generates.

Figure 3:	 Supported input formats and output formats of TEIWorLD

3.1	 Input formats
Formats that are used by researchers to store and manage their research data can be diverse, 
ranging from simple text files to complex databases, and from standardised mark-up lan-
guages such as XML and TEI to proprietary formats specific to particular software or tools. 
This diversity of formats brings both benefits and drawbacks, as it allows researchers to 
choose the best format for their specific needs, but also creates challenges when it comes 
to sharing, exchanging, and integrating data across different projects and research groups. 
In the following, the input formats integrated into the pipeline and the software that pro-
duces them are introduced.

ELAN19 (EUDICO Linguistic Annotator) (Sloetjes 2013), developed by the Max Planck Insti-
tute for Psycholinguistics, Nijmegen, The Netherlands, is an annotation tool designed for 
annotating audio and video recordings. It allows the creation of annotations whose con-
tent is represented as Unicode text, with the resulting annotation documents being stored 

19	 https://archive.mpi.nl/tla/elan (last access: 21-5-2025).

https://archive.mpi.nl/tla/elan
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in an XML format, the ELAN Annotation Format or EUDICO Annotation Format (EAF), 
with the file extension *.eaf. EAF is a format for serialising objects that are part of the 
Abstract Corpus Model (Brugman/Wittenburg 2001). A schema, defined in an XML Schema 
Definition file, constrains XML elements and attributes of an EAF document and the anno-
tations are contained in tier objects.

TextGrid is a file format with the file extension *.TextGrid used in the Praat 

20 (Boersma 
2001, 2013) open-source software for phonetic analysis and speech processing. Praat is 
designed to analyse, synthesise, and manipulate speech and other sounds and for creating 
graphics. TextGrid works as an annotation file that aligns linguistic information with audio 
data, allowing researchers to label and segment speech into tiers (e. g. phonemes, words, 
phrases) for a detailed analysis. The format is suitable for various linguistic and phonetic 
studies, and can be used for tasks such as speech transcription, prosody analysis, and 
phonetic alignment.

The CHAT (Codes for the Human Analysis of Transcripts) transcription and coding format 
(MacWhinney 2000) was developed as the standard transcription system for CHILDES 
(Child Language Data Exchange System), now a component of the TalkBank21 system. 
With the help of the CLAN (Computerized Language ANalysis) program, data in the CHAT 
format with the file extension *.cha can be analysed. CHAT provides a standardised format 
for annotating spoken language interactions and produce computerised transcripts.

TRS with the file extension *.trs is an XML-based format of the Transcriber22 tool (Barras 
et al. 2001) for creating and annotating speech transcripts for audio or video recordings. 
Transcriber allows manual segmentation and the transcription of long-duration broadcast 
news recordings, with the annotation of speech turns, topics, and acoustic conditions. 
Multilingual transcriptions with Unicode support are also allowed by the TRS format.

QDPX (the REFI-QDA-Project-Format) is a file format used by MAXQDA,23 a software for 
qualitative and mixed methods data analysis. The QDPX format with the file extension 
*.qdpx stores all project-related data, including coded segments, annotations, and meta-
data, in a single file, serving as the project’s central container. This format allows for sys-
tematic management, coding, and analysis of qualitative data, and is particularly useful for 
collaborative research. The QDPX file is designed to be used within MAXQDA, ensuring 
compatibility and consistency. However, it can be unzipped to obtain the transcription of 
recordings in the plain text format.

Plain text 

24 files with the file extension *.txt are files that contain only text, without any 
formatting, special encoding or graphical elements. They store data as a simple sequence of 
characters and hence are universally compatible across different platforms and programs. 
Their compactness and human-readability make them a convenient and accessible format.

A DOCX 

25 file is a Microsoft Word document in Open XML format, introduced with Word 
2007 as a successor of DOC files. It is based on XML and uses ZIP compression to store 
multiple XML files and assets, reducing file size. DOCX files can contain formatted text, 
tables, graphics, diagrams, hyperlinks, comments, and macros.

20	 www.fon.hum.uva.nl/praat/ (last access: 21-5-2025).

21	 https://talkbank.org/ (last access: 21-5-2025).

22	 https://trans.sourceforge.net/en/usermanUS.php (last access: 21-5-2025).

23	 www.maxqda.com/ (last access: 21-5-2025).

24	 https://datatracker.ietf.org/doc/html/rfc2046#section-3 (last access: 21-5-2025).

25	 https://docs.fileformat.com/word-processing/docx/ (last access: 21-5-2025).

https://www.fon.hum.uva.nl/praat/
https://talkbank.org/
https://trans.sourceforge.net/en/usermanUS.php
https://www.maxqda.com/
https://datatracker.ietf.org/doc/html/rfc2046#section-3
https://docs.fileformat.com/word-processing/docx/
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3.2	 Output formats
A crucial aspect of the conversion pipeline TEIWorLD is the ability to produce standardised 
output formats, enabling seamless integration and compatibility of data from diverse 
sources. The following explores the key output formats utilised in the pipeline, including 
TEISpoken and I5 (with the intermediate XML document based on TEI P5). These formats 
play a vital role in facilitating data exchange, searchability, and representation within 
research systems.

Spoken language transcription is a crucial aspect of humanities research, but the lack of 
a standardised approach has resulted in a fragmented landscape of different transcription 
conventions, file formats, and tools. This makes it challenging for researchers to work with 
data from multiple sources, as they must navigate a complex array of incompatible formats 
and conventions. To address this issue, Schmidt (2011) has developed a set of guidelines 
for spoken language transcription, known as TEISpoken. This standard aims to provide a 
common framework for transcribing spoken language based on the TEI Guidelines (TEI 
Consortium 2025), enabling researchers to work with data from different sources in a more 
efficient and compatible way.

Similarly, in the domain of written language, standardisation is also an important aspect 
that allows data exchange and collaboration. For written language, TEI P5 XML has a 
comparable significance as TEISpoken for spoken language transcriptions. TEI P5 was 
developed as a toolkit by the Text Encoding Initiative (TEI) to provide a standardised 
framework for encoding digital texts. One of the key benefits of TEI P5 based XML is its 
ability to facilitate seamless data exchange between individuals and research groups using 
different software, systems, and applications.26 By providing a comprehensive inventory 
of features commonly used in computer-based text processing, TEI P5 also serves as a 
valuable resource for developers designing new systems and creating new materials, even 
when data interchange is not the primary goal. The IDS stores its written language corpora 
in the IDS text model, utilising the I5 format. I5 is a TEI-based document grammar derived 
from TEI P5 through customisation using the TEI P5-specific ODD mechanism. Through 
the I5 format, the IDS corpora are searchable and displayed within the IDS’s COSMAS II 

27 
research system. For the IDS’s KorAP 

28 research system, the I5 format is converted into the 
KorAP-XML format, which presents primary data, metadata, and annotation layers for a 
document in separate XML files. The I5 format serves as the primary format for ensuring 
representation in the research systems and functions as the primary ingest format for 
the German Reference Corpus (Kupietz et al. 2018). This allows data from external sources 
to be seamlessly integrated into the corpus.

4.	 Use case scenarios

We identify two distinct needs of researchers potentially using TEIWorLD. On the one 
hand, a researcher aims to standardise their data formats, but the data will not be stored 
in the IDS repository. They use the tool’s output for their own research and store the data 
on their local servers or other external repositories. On the other hand, another researcher 
seeks to integrate their data into the IDS repository for collaborative analysis and sharing 
purposes. They utilise the pipeline to transform their data into standardised formats, which 

26	 https://tei-c.org/release/doc/tei-p5-doc/de/html/AB.html (last access: 21-5-2025).

27	 www2.ids-mannheim.de/cosmas2/ (last access: 21-5-2025).

28	 https://korap.ids-mannheim.de/ (last access: 21-5-2025).

https://tei-c.org/release/doc/tei-p5-doc/de/html/AB.html
https://www2.ids-mannheim.de/cosmas2/
https://korap.ids-mannheim.de/
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are archived in TEISpoken for spoken data or I5 for written data. In order to demonstrate 
the practical application and versatility of the conversion pipeline TEIWorLD, two use 
cases are presented in the next subsections: one for written data and one for spoken data. 
These examples illustrate how the pipeline transforms diverse data formats into stand-
ardised structures, enabling seamless integration into the IDS repository. The spoken data 
use case focuses on transcriptions of recordings from tasks like picture-naming and inter-
views, while the written data use case highlights the transformation of plain text and 
DOCX files into the archival I5 format. Both scenarios underline TEIWorLD’s ability to 
handle different data types and in the written data case, it ensures their compatibility with 
state-of-the-art linguistic research tools such as KorAP.

4.1	 Multi-format data integration for documentation of 
endangered languages

A linguist documenting an endangered language creates recordings in two different field-
work settings. In one setting, the researcher conducts a picture-naming task with a single 
speaker and annotates the resulting audio files using Praat, which generates a TextGrid file. 
In the other setting, the researcher conducts a qualitative analysis in MAXQDA and produces 
QDPX files with transcription data. The pipeline processes the different formats as follows:

	◎ For Praat annotations: The TextGrid files, which capture the picture-naming 
task by a single speaker, are directly processed with TEICORPO into TEISpoken 
preserving the alignment between the text and the audio annotations.

	◎ For MAXQDA transcriptions: The QDPX file, which contains interview transcrip-
tions with multiple speakers, is first unzipped to obtain the contained plain text 
file with the transcription of an interview. This is further transformed via the 
TEICORPO tool to transform it into the TEISpoken format.

The described workflow is pictured in Figure 4 on the left as a use case diagram. By con-
verting both data types into TEISpoken, the pipeline ensures that diverse datasets, such as 
structured annotations from a picture-naming task and conversational data from interviews, 
are standardised into a unified format. Additionally, the TEISpoken format enhances data 
interoperability, supports integration with other linguistic resources, and facilitates long-
term preservation and sharing of the collected data.

4.2	 Standardising and preparing written corpora for 
repository integration and advanced linguistic research

A corpus linguist builds a custom corpus consisting of written data in plain text and DOCX 
formats. The goal is to standardise the formats and prepare the corpus for integration into 
the IDS repository for long-term storage. Later, the data can be made searchable within 
KorAP using annotations. The conversion pipeline TEIWorLD supports the initial steps of 
this process:

	◎ Conversion to TEI P5 XML documents: Both, the plain text and the DOCX are 
subsequently converted into the TEI P5 XML format using the TEIGarage compo-
nent. In this process, metadata such as author, edition, date of publication, or any 
other bibliographic information is extracted from the source documents and is 
put in TEI P5 XML encoding. This ensures that both the content and metadata 
are standardised and preserved in a widely accepted format.
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	◎ Conversion to I5: In this step, the text and metadata for the individual texts from 
the TEI P5 XML documents are integrated into the I5 format with the P5ToI5 
component resulting in one file. Additional metadata at the corpus-level that are 
provided by the corpus linguist in a JSON file are also integrated into the I5 format 
as overarching metadata for the entire collection.

The described workflow is pictured in Figure 4 on the right as a use case diagram. Once the 
corpus is in the I5 format, it can be converted into KorAP-XML using, for example, IDS’s 
KorAP-XML-TEI tool.29 When integrated into KorAP, the platform displays linguistic anno-
tations of tokens at several layers, such as part-of-speech tags, lemma annotations, and 
other linguistic features including dependency annotations on the sentence level, making 
the corpus more usable in advanced linguistic analysis and enabling sophisticated queries. 
In this use case, the conversion pipeline TEIWorLD standardises written data in plain text 
and DOCX format and enriches it both with text level and corpus-level metadata. The 
resulting I5 format prepares the corpus for integration into the IDS repository, while sub-
sequent annotation in KorAP unlocks advanced research capabilities.

Figure 4: 	 Use case diagrams of the workflows of both described use cases (on the left for spoken 
language and on the right for written language)

29	 https://github.com/KorAP/KorAP-XML-TEI (last access: 21-5-2025).

https://github.com/KorAP/KorAP-XML-TEI
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5.	 Conclusion and summary

This publication has shown how our conversion pipeline TEIWorLD for standardising 
language data is able to enhance research data management. It simplifies the work process in 
the sense that a researcher does not have to try different tools, but can use one that includes 
various options for the input format for spoken/transcribed data as well as written data. 
The implementation of such a pipeline not only simplifies the research process but also 
enhances the overall efficiency and productivity of researchers. With a single, comprehen-
sive tool at their disposal, researchers can focus on higher-level tasks, such as data analysis 
and interpretation, rather than devoting excessive time and resources to data preparation 
and conversion. Originally designed to ease format integration into the IDS repository, 
TEIWorLD can be used by other researchers for their own projects to standardise their 
data. We provide our users with the standardised formats TEISpoken and I5, which are 
derived from TEI P5. Additional usage is the archiving of data in our repository.

Up to now, the TEIWorLD integrates existing components to transform written and spoken 
language data into standardised formats (TEIGarage and TEICORPO) and one additional 
component P5ToI5. The key points of the components are:

	◎ TEICORPO: A tool that converts spoken language transcriptions into the TEISpoken 
format, which is a lossless pivot format. It supports conversion from formats used 
by CLAN, Transcriber, Praat, and ELAN.

	◎ TEIGarage: A versatile tool that transforms diverse written language formats into 
TEI P5 XML documents with metadata from the documents. It has a web service 
available and can handle multiple input formats.

	◎ P5ToI5: A new tool that transforms the output of TEIGarage into the standardised 
I5 format and enriches it with metadata provided by the user. So far, this tool 
works for plain text files and DOC/DOCX files that are converted into P5. There 
will be other text format conversions available soon.

By means of the use cases, we showed that our conversion pipeline TEIWorLD offers a 
robust solution for standardising and preparing both written and spoken language data 
with respect to its potential integration into the IDS repository and subsequent linguistic 
analysis. In the written data use case, a corpus linguist uses the pipeline to convert plain 
text and DOCX files into I5. This process integrates the text-level metadata extracted from 
the documents with the corpus-level metadata provided by the user so that the data is 
structured and ready to be integrated into the repository. The I5 format will allow not only 
long-term preservation of the corpus itself but also its later optional transformation into 
the KorAP-XML format. This will provide opportunities for automatic annotation and 
advanced linguistic analysis using the KorAP platform. In the spoken data use case, the 
pipeline handles the transcriptions of recordings from a variety of formats, such as TextGrid 
resulting from a picture-naming task and QDPX files from MAXQDA-supported interview 
transcriptions. These formats are converted into TEISpoken that standardises the spoken 
language data while preserving its attributes, such as speaker contributions, time alignment, 
and contextual metadata. By enabling the transformation of different written and spoken 
data types into standardised formats, TEIWorLD facilitates interoperability, enhances 
accessibility, and ensures that corpora are preserved and optimised for modern linguistic 
research. TEIWorLD can also be used for the researcher’s own purpose so that the data 
does not have to be archived.
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Future developments aim to extend the pipeline’s support for additional data formats that 
can be handled by the tools TEICORPO and TEIGarage. On another note, we are currently 
evaluating whether to integrate TEIDrop for written data, and at a later stage for poten-
tially other tools, into the pipeline to handle the formats that cannot be transformed by 
TEICORPO. Another task is to extend the P5ToI5 component to handle other input format 
conversions from TEI P5 XML documents, because the TEI P5 XML output of TEIGarage 
results in some small variations depending on the input format. So far, the metadata from 
the JSON file is only integrated into the I5 format, but it is planned to merge the metadata 
with TEISpoken. Furthermore, we are exploring the integration of tools for automatic 
transcription, which would significantly streamline the processing of spoken language 
data. The user would be able to insert video or audio files into the conversion pipeline that 
are automatically transcribed and then transformed into the TEISpoken format. The 
KorAP-XML-TEI tool is currently only available in the Perl programming language. There 
are plans to integrate a Python version into TEIWorLD. Users will then be able to choose 
into which format they wish to convert their data.
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