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Abstract

This paper describes the TEI-based ISO standard 24624:2016 ‘Transcription of spoken language’
and other formats used within CLARIN for spoken language resources. It assesses the current
state of support for the standard and the interoperability between these formats and with rele-
vant tools and services. The main idea behind the paper is that a digital infrastructure providing
language resources and services to researchers should also allow the combined use of resources
and/or services from different contexts. This requires syntactic and semantic interoperability. We
propose a solution based on the ISO/TEI format and describe the necessary steps for this for-
mat to work as an exchange format with basic semantic interoperability for spoken language
resources across the CLARIN infrastructure and beyond.

1 Introduction

Today, the CLARIN infrastructure is well established across Europe, comprising a network of centres
providing a vast number of digital resources and services. Since an increasing number of funders re-
quire researchers in the humanities and social sciences to deposit their data for reuse, the collections
of digital resources hosted within CLARIN are growing steadily. Following the digital turn, the use of
CLARIN’s tools and services for manual and automatic analysis has also become a relevant option for
research projects from various disciplines. An ideal scenario would allow researchers to use and freely
combine data and tools or services from different CLARIN centres and contexts across the infrastructure.
This, however, is still possible only for smaller sets of resources – large scale interoperability remains
a desideratum. Unlike early digital corpora created by pioneering corpus linguists, digital language re-
sources today seldom fit into the traditional view of language data as ‘natural running text’ or ‘a single
stream of tokens’. This is particularly true for spoken or multi-modal resources, which are at the same
time no longer a rare exception in the resource landscape.

In this paper, a TEI-based ISO standard for the representation of spoken language transcription will
be introduced and its current and future relevance for CLARIN and related contexts will be discussed.
After this introduction we will provide an overview of tools and services which are currently available to
work with that standard in creating, enriching and publishing spoken language data.

2 A Standard for Spoken Language Transcription?

2.1 Interoperability of Existing De-Facto Standards and Tool Formats
One reason for the heterogeneity of spoken language corpora is the existence of several widely used
tool formats. ELAN (Sloetjes, 2014), Praat (Boersma, 2001), CLAN (MacWhinney, 2000), Transcriber
(Barras et al., 2001), FOLKER (Schmidt, 2016) and EXMARaLDA (Schmidt and Wörner, 2014) all
come with their individual formats, which are, apart from Praat’s TextGrid format, XML-based. These
formats are mainly based on similar tier-/time-based data models, i.e. they model transcription as a set of
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tiers with different characteristics containing different information, and are already to a sufficient extent
interoperable – from the syntactic perspective (Schmidt et al., 2009). A file in one format can usually be
converted into a file with a representation of the data using another format. There are undoubtedly some
limitations regarding conversion scenarios, depending on the varying complexity of data models, where
e.g. certain tier hierarchies or associations between annotation elements in ELAN’s EAF format cannot
be modelled by the more restrictive data model for Basic Transcriptions (EXB) in the EXMARaLDA
system. In these rather rare cases, customised workarounds are still possible.

From a semantic perspective however, interoperability is not that straightforward, since both the set of
tiers used and their content vary to a great extent. One solution to this dilemma would be to standardise
tiers and tier content. As an example, the CHAT format of the CLAN software, depicted in Figure 1, ex-
actly defines the set of transcription and annotation conventions to be used for common spoken language
phenomena, which makes the data easy to process and understand. But researchers are at the same time
required to subscribe to theoretical concepts implemented by these conventions, and this is not a good
basis for a standard to be used across discipline boundaries.

Figure 1: The CHAT transcription system defines the units of the transcription, the annotation tiers and
the transcript layout.

On the other side of the spectrum, the EAF format of the ELAN software hardly imposes any re-
strictions on the individual researcher, who is free to define the structure and content of the data format
according to her needs. While this promises a perfect fit for the individual research context, data mod-
elling is not trivial and not all variation is semantically relevant. This means that transcripts containing
e.g. a basic orthographic transcription, interlinear glosses and a translation into English can be modelled
in various ways using different tier types and names, making automatic processing of similar resources
difficult since the semantics of the tiers are only documented for humans. It should be noted that ELAN
has been providing means to define the semantics of tiers and annotations using external controlled vo-
cabularies or references to ISOcat for many years. The comprehensive evaluation of annotation practices
in language documentation corpora presented by von Prince and Nordhoff (2020) shows that this has
however hardly been adopted by researchers using the software. This might be related to the prolifera-
tion of data categories in ISOcat or simply a matter of lacking awareness of the problem.

2.2 The ISO/TEI Approach to Standardisation and Interoperability
The ISO standard for Transcription of spoken language (ISO/TC 37/SC 4, 2016; Schmidt, 2011) is based
on the TEI Guidelines (TEI Consortium, 2021), mainly on the chapter ‘8 Transcriptions of Speech’1.
The idea behind the standard is to find a solution that differentiates between general information that is
shared across different research methods and disciplines on the one hand, and information that is theory-
dependent (cf. (Ochs, 1979)) and therefore cannot be standardised, on the other. Standardisation can be
applied to aspects of the shared reality of spoken conversation, which includes e.g. the modelling of
participants and the temporal alignment of their contributions. These aspects, referred to here as macro-
structure, are not defined by transcription conventions or other theoretical constructs.

1https://tei-c.org/release/doc/tei-p5-doc/en/html/TS.html
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Unlike many of the widely used transcription tool formats, the ISO/TEI format depicted in Figure
2 is not a pure tier-/time-based format. Instead, it models speaker contributions as a common list of
<u> elements. Its structure is thus more similar to written documents. Speaker contributions are often
considered to comprise several linguistic units, accordingly <u> elements may contain one or more
<seg> elements corresponding to the linguistic units defined by the relevant transcriptions system via
@type and @subtype attributes. References to defined speakers and time points are modelled by the
attributes @who, @start and @end, with the option to use <anchor> elements for additional align-
ment in any position2. Annotations are by default modelled in a standoff manner by <span> elements in
<spanGrp> elements, the annotation level defined by a @type attribute. Annotations can be used with
<anchor> elements as in Figure 2 or refer to words, <w> elements, if the text has been tokenised and
marked-up accordingly. An additional element <annotationBlock> is used to group the speaker
contribution <u> with all annotations referring to it.

Figure 2: A simple example of the transcription macro-structure of the ISO/TEI format.

Below the macro-structure, within the speaker contribution, there are many differences in the precise
form of representation for verbal and accompanying non-verbal elements and features across transcrip-
tion systems. We will refer to this level, which may also contain widely recognised linguistic units such as
words, as the micro-structure. The differences between the representations used in various transcription
systems are partly due to important reflections of theoretical differences, but in other cases the syntactic
differences resulting from the choices of transcription symbols do not reflect any semantic differences,
and in some cases syntactic or symbolic identity obscures semantic differences. Figure 3 shows the tradi-
tional printed representation of the same speaker contribution using two different transcription systems.

Figure 3: The same speaker contribution transcribed according to two different transcription systems;
GAT (Selting et al., 1998) (above) and HIAT (Rehbein et al., 2004) (below)

To the human reader, the similarities are striking and the slight differences in the representation of
identical phenomena are easily deciphered. Both transcription systems use double parentheses to repre-
sent non-verbal and non-phonological elements, the green highlighting of the ‘((cough))’ was therefore
added to this example to indicate syntactic and semantic identity. The short (0.3 seconds) pause and the
uncertainty regarding which colour (black or blue) will be used to paint the door share the same semantics

2Owing to performance reasons and ease of processing, the ZuMult project (cf. Section 4.3) uses ID/IDREFs instead of
XPointers for pointing between elements.
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but are syntactically different, the added highlighting is yellow. The uncertain part is even structurally
different, since the HIAT system (below in Figure 3) requires the alternative interpretation to be tran-
scribed in an additional tier for comments (‘k’) below the main transcription tier. The two full stops
highlighted in red are on the contrary syntactically identical, but their semantics differ, since the two
transcription systems use this symbol to denote different types of units within the speaker contribution.

It is possible to represent this example in the ISO/TEI format without taking the transcription conven-
tions into account. In Figure 4 this has been done for the same example with the GAT version above and
the HIAT version below. The same similarities and differences still apply and the structural difference in
the representation of uncertainty is encoded once through symbols in the text of the speaker contribution
for GAT (above in Figure 4) and once as an annotation of the uncertain part for HIAT (below in Figure
4). With this representation of the data in the same format, syntactic interoperability has been achieved.
Reliable automatic processing or querying of the content of this type of data across collections using
different transcription systems still remains difficult, since there is no semantic interoperability on this
level.

Figure 4: The examples can be represented in the ISO/TEI format without using the implicit information
of the transcription conventions.

Figure 5: When encoded using the ISO/TEI format, the partly identical meaning of the different tran-
scription symbols becomes explicit and only the theory-dependent differences of Figure 4 remain.
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Semantic interoperability can be achieved through standardisation, though while some aspects of the
micro-structure can be standardised, such as the existence of pauses and (possibly) non-verbal behaviour,
the detailed choices regarding e.g. a set of relevant different pause durations or the descriptions of non-
verbal behaviour have to correspond to the theory-dependent transcription system currently in use. The
same is true for the details of the segmentation into linguistic units in <seg>s, which usually differs
according to the linguistic level used as the basis. Allowing for controlled variation within this area makes
it possible to represent data created with different transcription systems using the same standard format.
In Figure 5 the micro-structure has been parsed according to the different transcription systems during
the conversion process and a common representation of shared phenomena – the word and non-word
tokens, the pause, and the uncertainty with the alternative interpretation – has been achieved. It has also
become possible to explicitly express the different semantics of the units below the speaker contribution,
i.e. the different meaning of the full stop in the two transcription systems, through the use of <seg>
elements with @type and @subtype attributes, in this case intonation phrases based on interactional
prosody for the GAT system and utterances based on the pragmatics level for the HIAT system. This type
of conversion results in transcription data that is semantically interoperable where this is possible and for
which semantic and theory dependent differences become explicit and machine-readable.

3 Acceptance of ISO/TEI and Related Formats in CLARIN

Within CLARIN, centres are not bound to accept or support particular formats. In accordance with the
requirements of the CoreTrustSeal (CoreTrustSeal Standards and Certification Board, 2019), which is a
prerequisite for the certification of CLARIN B centres (cf. (Wittenburg et al., 2019)), all centres do how-
ever provide information about accepted file formats for resource deposits. Some centres have compiled
individual lists for this purpose and others still refer to one of several older general lists and overviews
of standards and recommendations for CLARIN3. While these lists pre-date the ISO/TEI format, they all
include TEI as a general recommendation. At the time of writing, seven B centres point to such external
information4.

The CLARIN Standards Committee has been gathering information on the recommendations on stan-
dards and formats actively issued by individual (mainly B) centres and made this information available
on their web page5 and as the basis for the relaunch of the CLARIN Standards Information System
(SIS)6. A brief assessment of this information can provide insights into the current and potential support
for the ISO/TEI standard within CLARIN. For this paper, the Standards Information System and the
original recommendations given by individual centres were surveyed. Since the transformation from the
various centres’ individual recommendations into the SIS might be a source of inaccuracy, the original
documents and websites were revisited for centres that have not validated and confirmed their SIS infor-
mation. As not all centres accepting data deposits provide detailed individual recommendations yet, the
picture is however still not complete. Since there is also no consistent and reliable information on the
general types of resources a centre accepts nor on specific restrictions e.g. regarding languages or time
periods, negative results cannot really be interpreted in the sense of lacking acceptance for ISO/TEI or
related formats, since the centre might not accepts resource types for which ISO/TEI is a relevant format.

Nevertheless, of the centres that provide their own preferences and recommendations, three groups
with respect to ISO/TEI support can be distinguished. According to validated information of the SIS
and the centres’ original recommendations at the time of writing, four B centres already recommend
ISO/TEI explicitly7. These are the CLARIN.SI Language Technology Centre, The Language Bank of
Finland (FIN-CLARIN), the Hamburg Centre for Language Corpora (HZSK) and the Leibniz-Institut
für Deutsche Sprache (IDS). In addition to the information from certified B centres, the centres TOols
for LANGuage (ORTOLANG) and Language Archive Cologne (LAC), which are both participating in

3Such resources are e.g. https://www.clarin.eu/faq/what-standards-are-recommended-clarin or
https://www.clarin.eu/sites/default/files/Standards\%20for\%20LRT-v6.pdf

4cf. https://github.com/clarin-eric/standards/issues/14
5https://www.clarin.eu/content/standards
6https://standards.clarin.eu/sis/
7cf. https://standards.clarin.eu/sis/views/view-format.xq?id=fTEISpoken
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Figure 6: Information on the ISO/TEI format in the CLARIN Standards Information System (SIS).

CLARIN knowledge centres and aiming for B Centre status, also explicitly recommend the ISO/TEI
format for incoming deposits.

Forming a second group, further centres recommend TEI, and thus implicitly ISO/TEI, though this
variant is not explicitly mentioned8. Among these are the Austrian Centre for Digital Humanities and
Cultural Heritage - A Resource Centre for the HumanitiEs (ACDH-ARCHE), Eberhard Karls Univer-
sität Tübingen (EKUT), the Berlin-Brandenburg Academy of Sciences and Humanities (BBAW), The
CLARIN Centre at the University of Copenhagen (CLARIN-DK-UCPH), the ZIM Centre for Infor-
mation Modelling (ZIM) and the Meertens Instituut/HuC (MI) (which only includes XML in the list,
but refers to TEI as an example). The centre Collections de corpus oraux numeriques (COCOON) also
recommends TEI, is however not a certified B centre. As noted above, all centres referring to existing
CLARIN documents also in effect recommend TEI without further restrictions.

The third group is the most interesting, since these centres explicitly recommend other widely used
formats and not ISO/TEI. The CMU-TalkBank (CMU) recommends CHAT (only), MPI for Psycholin-
guistics (MPI-PL) recommends CHAT too, though in addition to EAF and Praat, which are in turn also

8cf. https://standards.clarin.eu/sis/views/view-format.xq?id=fTEI
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recommended by the Bayerisches Archiv für Sprachsignale (BAS). Both Praat and EAF can be con-
verted into the ISO/TEI format with dedicated software as described in (Schmidt et al., 2017), and this
also applies to CHAT data that passes the data quality and consistency tests in CLAN. Still, the ISO/TEI
format seems to be of little relevance to these four centres, presumably because of strong traditions and
eco-systems around specific formats for specific types of resources and research areas. Furthermore, the
LINDAT/CLARIAH-CZ centre, which does not give explicit recommendations on formats to depositors,
now hosts the TEI-based TEITOK system (Janssen, 2021), which includes both a search engine, visu-
alisation and editing functionality and has many features for spoken language. Since this TEI variant
is interoperable with e.g. EXMARaLDA and EAF through a set of scripts, interoperability between the
TEITOK and ISO/TEI formats is also feasible.

As expected, TEI, the ISO/TEI format, and formats that can be converted into the ISO/TEI formats
are often recommended for resource deposition across the infrastructure. A more systematic approach
towards the description and dissemination of format recommendations would facilitate further steps to-
wards enhanced interoperability for transcription data in CLARIN. The Standards Information System
can now be used to manage and analyse the relevant information as provided by the centres.

4 Tools and Services for ISO/TEI within and beyond CLARIN

Whether or not a new standard is widely adopted crucially depends on how well it interoperates with ex-
isting tools and methods. Ideally, researchers can continue working with established workflows and will
profit from additional benefits because these workflows are becoming standard-compliant. The ISO/TEI
standard was defined with this practical goal in mind. In what follows we will look at different stages
of the research data lifecycle for spoken language corpora, explaining and illustrating how existing tools
and methods interoperate with the standard.

4.1 Data Creation (Transcription)
Among the existing, widely used tools for transcription (see above), the EXMARaLDA Partitur-Editor
and FOLKER/OrthoNormal provide the most direct interoperability with ISO/TEI. The tools continue to
write their tool specific format, but now have an additional option for exporting ISO/TEI. In the case of
the Partitur-Editor, the export can be configured to use different algorithms for segmenting transcribed
text into word and non-word tokens (such as pauses or descriptions of non-verbal behaviour) according
to different transcription systems (see Figure 7). The Partitur-Editor can also import files in the ISO/TEI
format. Since the internal tool format does not represent tokens and other parts of the micro-structure, this
is strictly speaking a lossy transformation. The information, however, can be automatically reconstructed
from implicit information during the corresponding export process.

Figure 7: ISO/TEI export dialog of the EXMARaLDA Partitur-Editor.
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The other transcription tools mentioned above (i.e. ELAN, Transcriber, CLAN and Praat) do not (as
yet) provide direct means of importing or exporting ISO/TEI. The conversion can, however, be achieved
via the EXMARaLDA Partitur-Editor (which has import filters for all of the formats), via TEI-Drop, a
dedicated tool for that purpose, or via web-services (Schmidt et al., 2017).

4.2 Data Enrichment (Annotation)
Since the creation of the ISO/TEI standard, the format has been used as the basis for enhanced inter-
operability with existing annotation tools and services. In many cases, this was software created on the
basis of data models or notions of written language. Since the ISO/TEI standard is a TEI-based format,
it shares a common core with TEI variants used for written language data and thus facilitates interoper-
ability across the spoken and written modality. For instance, the development of WebAnno-MM (Remus
et al., 2019) as an extension for audiovisual and transcription data in the ISO/TEI format allows manual
annotation with a wider textual focus than transcription tools offer, and also more complex types of an-
notations such as tree or chain annotations. The original user interface for annotation tasks and the score
visualisation for transcription data are shown in Figure 8.

Figure 8: Annotation and multimedia transcript score view in WebAnno-MM.

For automatic annotation, the converters described above were integrated into the WebLicht SOA
(Hinrichs et al., 2010) of CLARIN-D, thus enabling the use of various services from all German cen-
tres. Initially, this meant another mapping to formats and services for written data (internally, TCF, see

Figure 9: An ISO/TEI annotation chain defined in WebLicht.

(Schmidt et al., 2017)), but services adapted to spoken language data based directly on the ISO/TEI
format have now also been developed (Fisseni and Schmidt, 2020) and can improve results where the
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linguistic characteristics of spoken and written language differ to a great extent. A sample processing
chain is shown in Figure 9. The speech data web services provided by the BAS (Kisler et al., 2017) have
been able to import and export ISO/TEI data since version 2.36 of January 2020.

4.3 Data Publication and Analysis (Dissemination)
Based on the ISO/TEI format, the project ZuMult has developed new web-based functionality for both
visualisation and browsing of spoken language corpora within qualitative approaches and for complex
querying and analysis9. Query is based on an extension of the MTAS system (Brouwer et al., 2017)
which can generate Lucene indices directly from the ISO/TEI XML files. Users can thus be provided
with very powerful and efficient querying possibilities in CQP (Frick and Schmidt, 2020). Visualisation
uses various XSL transformations to generate, directly from the ISO/TEI XML file, configurable displays
of the transcript (in HTML), a density viewer (in SVG) and configurable video subtitling (in VTT) all of
which are synchronised with each other and with the underlying audio or video (see Figure 10).

Figure 10: Different visualisations of an ISO/TEI transcript, integrated and synchronised in the ZuViel
tool of the ZuMult project.

Another corpus analysis platform that now supports the ISO/TEI format is Tsakorpus (Arkhangel-
skiy et al., 2019), which is one use case for ISO/TEI within the long-term project INEL in Hamburg
(Ferger and Jettka, 2020). A project in the related field of language documentation, the international
(French/German) DoReCo project (Paschen et al., 2020), developed the Multitool10 that can generate
ISO/TEI as a distribution format for resources in various languages and tool formats. The ISO/TEI stan-
dard is also used as a pivot format for different tool formats in the tool TEICORPO11 developed at the
CLARIN K centre CORLI to facilitate data sharing and long-term preservation (Parisse et al., 2020).
Since the main aim is a direct lossless conversion from the ELAN, Praat, Transcriber and CHAT for-
mats, the work is complementary to the existing solutions based on the EXMARaLDA system. The
conversion solutions developed at CORLI also focus on the macro-structure and TEI-conform means of
representing arbitrary tier structures found in tool formats of varying complexity without attempts to map
micro-structure information systematically.

5 Discussion

The development of interfaces between the ISO/TEI standard and various existing tools and services has
shown that this is not only feasible, but also efficient using the ISO/TEI standard as a pivot format. This
is important since software development and maintenance is usually the bottleneck in the development

9http://zumult.ids-mannheim.de/ProtoZumult/index.jsp
10https://github.com/DoReCo/multitool
11https://ct3.ortolang.fr/teicorpo/
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of the infrastructure. As (Parisse et al., 2020) point out, researchers also need to continue using tools they
are familiar with. The ISO/TEI format could enhance interoperability for spoken language resources in
CLARIN, especially since the already mentioned centres CORLI, LINDAT and IDS, and parts of the
CLARIN Knowledge Centre for Linguistic Diversity and Language Documentation (CKLD), already
actively use TEI for spoken data. Using a TEI variant to achieve interoperability has also proven suc-
cessful in the case of parliament corpora (Erjavec et al., 2022). By using a TEI-based format for spoken
data, apart from the proximity to more familiar written language data models on the textual level, inter-
operability on the metadata level could also be facilitated. With the TEI header, there is also a common
structure for a core set of relevant contextual information on the setting and the participants, e.g. for anal-
yses within virtual collections. Since TEI is used and extended in many contexts, there are also existing
conventions for basic token-based linguistic annotation (Bański et al., 2018) and a common approach
for the integration of the W3C standard RDFa is being developed (Chiarcos and Ionov, 2019) to tackle
the issue of strict linked data requirements, which are also relevant for the interoperability aspects of the
FAIR principles (Wilkinson et al., 2016).

Though conversion is already possible for widely used tool formats, as pointed out above, only features
of the macro-structure are strictly defined by the ISO/TEI standard, and only syntactic interoperability is
to some extent simple to achieve. For semantic interoperability, the tier structure, the annotation levels
and schemas and the conventions for transcription – the micro-structure – also need to be made explicit
and machine processable to allow for tokenisation and structural mark-up. This means that a conversion
into the ISO/TEI format is not only a question of interoperability with a standard, but at the same time
a process of FAIRification, of defining the semantic model of the data, making it more transparent and
increasing the number and types of possible re-use scenarios. Creating digital language resources that
are FAIR according to the well-known principles is a great, and often somewhat abstract, challenge for
CLARIN and its users. We suggest that the adoption of the ISO/TEI standard with its basic semantics
and the corresponding conversion scenarios as a way of assessing digital language resources could not
only improve interoperability across resources, but also increase their general FAIRness. By using TEI
as a common format and settling for answers to the question of machine-readable annotation documen-
tation (Chiarcos et al., 2020) CLARIN could help foster a culture of data documentation required for
interoperable and truly FAIR infrastructures for both humans and machines.

6 Conclusion

As this paper has tried to demonstrate, TEI-based standardisation for a sufficiently well-specified domain
can make a contribution towards improved syntactic and semantic interoperability in a landscape where
different tool-specific formats are already established. Although many issues still remain to be solved,
we think that this approach is the most concrete and pragmatic that can be realised in a heterogeneous
context such as CLARIN. The ISO/TEI standard, in this sense, is both a technical basis for data exchange
in the ‘real world’ and a conceptual model for thinking about farther-reaching standardisation. Adopting
such standard proposals as preferred formats of CLARIN centres can further help to consolidate such
common ground.

References
Arkhangelskiy, T., Ferger, A., and Hedeland, H. 2019. Uralic multimedia corpora: ISO/TEI corpus data in the

project INEL. In Proceedings of the Fifth International Workshop on Computational Linguistics for Uralic
Languages, pages 115–124, Tartu, Estonia, January. Association for Computational Linguistics.
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