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Abstract

We present TextLens, a web-based platform for automated linguistic annotation designed to lower technical barriers
for researchers in digital humanities, linguistics and translation studies. Hosted by the Dutch Language Institute
(INT), TextLens allows users to upload and annotate corpora in a variety of formats (.txt, .tsv, CoNLL-U, FoLiA, TEI,
and NAF) using state-of-the-art NLP tools, without the need for local installation or computational resources. The
platform supports multilingual data processing and provides a persistent dashboard for managing, monitoring and
sharing annotation projects. Alongside this service, we introduce the LeTTuce-PoS Dataset, a new multilingual,
manually annotated dataset for part-of-speech tagging in English, French, Dutch and German, covering multiple
genres and offering a valuable resource to the research community. This paper also reports benchmark results for
different PoS taggers (LeTs Preprocess, LeTTuce, spaCy and Stanza) on the dataset. Together, TextLens and the
LeTTuce-PoS Dataset provide an accessible, scalable platform for high-quality annotation and a robust multilingual
dataset that support comparable and reproducible research in multilingual contexts.

Keywords: Digital Humanities, linguistic annotation, resource creation, digital text analysis, preprocessing,
PoS tagging, Lemmatising, Named Entity Recognition, Dependency Parsing, Web interface, online NLP tools

1. Introduction

In the field of Natural Language Processing (NLP),
numerous tools have been developed to address
diverse tasks. With the rapid expansion of user
communities and application domains, compara-
tive evaluations have become essential for identi-
fying the most suitable tool for a given dataset or
language. To support such evaluations and facil-
itate replication studies, we introduce TextLens,
a scalable platform for data annotation, together
with a collection of resources that enable compara-
tive analysis and foster experimentation within the
Digital Humanities community.

TextLens is a web-based platform designed to
lower the technical and usability barriers that re-
searchers in the digital humanities and linguistics
face when applying automatic annotation tools.
Such tools, including part-of-speech (PoS) taggers,
lemmatizers, named entity recognizers and syntac-
tic parsers, are vital for analyzing large corpora but
often require programming expertise and substan-
tial computational resources. Transformer-based
models in particular demand large amounts of stor-
age and memory, frequently monopolizing local ma-
chines and limiting accessibility for non-technical
users.

TextLens addresses these challenges by offer-
ing a browser-based interface for advanced linguis-
tic analysis without the need for local installation
or configuration. Hosted by the Instituut voor de

Nederlandse Taal1 (INT), a technical centre in the
CLARIN infrastructure (Eskevich et al., 2020), it
allows researchers to upload data, run annotation
tasks and download enriched corpora in structured
formats such as CoNLL-U (Nivre et al., 2016), Fo-
LiA (van Gompel and Reynaert, 2013), TEI (Ide and
Véronis, 1995) and NAF (Fokkens et al., 2014).

The novelty of TextLens lies in integrating state-
of-the-art annotation pipelines into an intuitive dash-
board that prioritizes accessibility and transparency.
Users can monitor processing progress, inspect
results and share annotated corpora with collabo-
rators via email-based access control. This makes
TextLens particularly valuable for digital humani-
ties scholars, linguists and translation researchers
working with multilingual data who require cross-
linguistic annotations.

With the LeTTuce-PoS Dataset, we introduce a
novel multilingual corpus designed for the digital hu-
manities community and for researchers interested
in evaluating PoS tagging models. We also provide
benchmark results from experiments comparing the
performance of established taggers: spaCy (Hon-
nibal and Montani, 2017), Stanza (Qi et al., 2020),
LeTs Preprocess (Van de Kauter et al., 2013), and
our novel model LeTTuce (Van Hee et al., 2025),
on the same datasets.

Together, TextLens and the LeTTuce-PoS
Dataset align with the goals of infrastructures like
CLARIN by helping to democratize access to
language technologies and enabling research

1Dutch Language Institute
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replication and comparison. They offer a stream-
lined, cross-platform environment for reproducible,
collaborative and data-driven research, supported
by a robust benchmark dataset.

The remainder of this paper is structured as fol-
lows. Section 2 provides a brief overview of related
work. Section 3 presents the TextLens platform, de-
scribing its functionality and evaluation. Section 4
introduces the LeTTuce-PoS Dataset, a new mul-
tilingual corpus used in this study to benchmark
the performance of established PoS taggers. Fi-
nally, Section 5 concludes the paper and discusses
future work directions.

2. Related Work

A variety of platforms have been developed to make
linguistic annotation tools more accessible. The
CLARIN Language Resource Switchboard (Zinn,
2018) recommends suitable tools after automat-
ically identifying the language of the input data.
WebLicht (Hinrichs et al., 2010) enables users to
construct annotation workflows through a graphi-
cal interface, supporting complex pipelines without
scripting. Text Tonsorium (Jongejan, 2021) pro-
vides a workflow management system that inte-
grates modules for state-of-the-art NLP tools, with
automated workflow design. UDPipe (Straka, 2018)
offers pre-trained models for over 100 languages
and is available through a web interface, command
line and API, making it one of the most widely used
solutions.

Building on this landscape, TextLens provides
a persistent dashboard where users can upload,
process, monitor and share corpora without main-
taining an active browser session. It supports mul-
tiple data formats, includes automatic conversion
and simplifies the reuse and distribution of anno-
tated corpora, thereby facilitating both individual
and collaborative research workflows. TextLens is
a fork of GaLAHaD (Depuydt and de Does, 2025),2
originally developed for historical Dutch texts, and
inherits its features for handling various file formats,
file uploads and exports, and authentication.

3. TextLens Functionality

3.1. Using TextLens
TextLens is accessible at http://hdl.handle.
net/10032/tm-a3-c4, with authentication pro-
vided via the CLARIN federated login system, which
covers thousands of institutions worldwide.3

As shown in Appendix 8.1, users start by cre-
ating a new corpus and uploading data in com-

2http://hdl.handle.net/10032/tm-a3-b2
3External users can create a guest account through

the same login interface.

Tool PoS Lemma NE Dep
spaCy ✓ ✓ ✓ ✓
Stanza ✓ ✓ ✓ ✓
Lets ✓ ✓ ✗ ✗
LeTTuce ✓ ✗ ✗ ✗

Table 1: Functionality of the tools currently included
in TextLens. NE stands for Named Entity Recogni-
tion, Dep for Dependency Relations.

monly used formats, including plain text (.txt),
tab-separated values (.tsv), CoNLL-U, FoLiA, TEI
and NAF. They subsequently select one or more
annotation tools to initiate processing tasks. The
dashboard, illustrated in Figure 1, provides real-
time progress updates and allows users to down-
load completed annotations in multiple formats.

In contrast to other online annotation platforms,
TextLens eliminates the need for a persistent ses-
sion. Users can close their browser or log out after
initiating a task and return later to continue anno-
tating or to access their results. Both corpora and
their corresponding annotations can also be easily
shared with collaborators by entering their email
addresses, which fosters collaboration and encour-
ages data reuse.

3.2. Architecture
TextLens is built on a modular, containerized archi-
tecture. Both front-end and back-end components
run in Docker containers, as do the annotation tools,
which communicate via the standardised Taggers-
Dockerized API developed by the GaLAHaD team.
This design facilitates easy deployment of custom
and local instances.

New annotation tools can be added by extend-
ing a simple Python template provided by the Tag-
gersDockerized framework. The front-end is de-
veloped in Vue.js and the back-end in Kotlin. A
fully documented API supports integration with ex-
ternal tools and automated testing. The source
code of TextLens is available under the open source
Apache 2.0 license on GitHub: https://github.
com/CCL-KULeuven/textlens.

Table 1 lists the tools currently available in
TextLens, along with their respective functionalities.
Additional tools and functionalities are planned for
inclusion in the coming years.

3.3. Usability Evaluation
To assess the usability and performance of
TextLens, we conducted internal tests on process-
ing speed, task reliability and output consistency
across different formats. Annotation tasks were
tested using corpora in Dutch, English, French and
German across a variety of genres, including re-

http://hdl.handle.net/10032/tm-a3-c4
http://hdl.handle.net/10032/tm-a3-c4
http://hdl.handle.net/10032/tm-a3-b2
https://github.com/CCL-KULeuven/textlens
https://github.com/CCL-KULeuven/textlens
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Figure 1: The TextLens dashboard.

views, newswire and social media texts, and his-
torical texts. Preliminary feedback from pilot stud-
ies with digital humanities scholars and transla-
tion researchers has been positive, highlighting the
platform’s ease of use, format flexibility and the
advantages of remote processing. Ongoing user
studies will evaluate long-term adoption and impact
in real-world research scenarios, especially as the
platform’s tools and features continue to expand.

4. The LeTTuce-PoS Dataset: A New
Multilingual Benchmark Corpus for

PoS Tagging

To address persistent challenges in part-of-speech
tagging, we present the LeTTuce-PoS Dataset, a
new multilingual benchmark corpus designed to
facilitate systematic evaluation across languages,
genres and domains. The corpus covers English,
French, Dutch and German and comprises hand-
annotated data drawn from a variety of sources.
For the reviews domain, texts were collected from
platforms including bol.com, Trustpilot and TripAd-
visor (representing the FMCG4, airline, and hotel
sectors, respectively). Technical data consist of
in-house datasets previously provided by industry
partners, covering sectors such as dredging and
human resources. For the social domain, tweets
were scraped from X (formerly Twitter). Finally, for

4FMCG, or Fast-moving Consumer Goods, refers to
products that you can sell quickly at relatively low cost.
Examples include food items, drinks and toiletries.

Dutch historical data, texts were retrieved from the
Guido Gezelle Archief, a Flemish initiative that digi-
tizes Gezelle’s correspondences and makes them
publicly accessible.

By combining high-quality annotation with cross-
linguistic and cross-genre diversity, the LeTTuce-
PoS Dataset provides a valuable resource for as-
sessing existing tools and fostering reproducible,
comparable research in multilingual contexts.

4.1. State-of-the-art in PoS Tagging

Part-of-speech (PoS) tagging is a foundational task
in NLP, supporting downstream applications such
as syntactic parsing, information extraction, ma-
chine translation, sentiment analysis and corpus lin-
guistics. Approaches to PoS tagging have evolved
considerably. Early systems relied on rule-based
and statistical models, including Hidden Markov
Models (HMMs), Maximum Entropy models and
Conditional Random Fields (CRFs). With the rise of
deep learning, recurrent neural networks (RNNs),
long short-term memory networks (LSTMs) and
Transformer architectures substantially improved
context modeling and the handling of morpholog-
ical complexity and unknown words (e.g., Yang
et al., 2018; Pota et al., 2019). Transfer learn-
ing further enhanced performance in noisy, low-
resource and historical settings (e.g., Meftah and
Semmar, 2018; Kim et al., 2017; Smidt et al., 2024;
Szawerna, 2024). More recently, large language
models (LLMs) have been explored for PoS tag-
ging, leveraging their broad contextual knowledge
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to improve robustness across language varieties
and under-represented domains (e.g., Fang et al.,
2025; Subedi et al., 2024).

Despite these advances, PoS tagging continues
to face challenges and remains a key source of
parsing errors (Foster et al., 2011). Persistent dif-
ficulties include: noisy web and social media text
(Foster et al., 2011; Giesbrecht and Evert, 2009),
morphologically rich languages, limited availability
of annotated data for under-represented languages,
creative or non-standard language usage, code-
switching or code-mixing and historical texts.

To address these challenges, we introduce the
LeTTuce-PoS Dataset, a multilingual dataset for
PoS tagging, and benchmark it against a number
of established taggers. Our evaluation spans tra-
ditional sequence labeling methods and neural ar-
chitectures across multiple languages, genres and
domains, with the aim of identifying performance
gaps and highlighting remaining obstacles for fu-
ture research.

4.2. Data Collection and Annotation
The data for the LeTTuce-PoS Dataset were col-
lected in two ways: (i) through collaborative re-
search projects with industry and institutions (tech-
nical and historical data) and (ii) by crawling the
web (social media and review data). Table 2 pro-
vides an overview of token counts per genre and
language. At present, only technical data have
been collected for German and historical data only
for Dutch, but additional data are planned and will
be released in future corpus updates.

Language Reviews Social media Technical Historical
English 11,186 4527 17,418 -
French 5646 2896 19,081 -
German - - 8698 -
Dutch 16,961 4570 16,517 1582

Table 2: Token counts per language and domain
in the LeTTuce-PoS Dataset.

The PoS annotation was performed by three trained
linguists with C1 or C2 proficiency (CEFR level)
in the target language, between August 28 and
September 18, 2023. The annotators received
training and supervision from the first author and
were encouraged to discuss problematic cases
among themselves or seek guidance when needed.
Annotations were regularly spot-checked by the
supervisor and ambiguous cases were resolved
through group discussion to ensure consistency.
Language-specific tag sets were applied: the Penn
Treebank for English (Marcus et al., 1993), the
French TreeTagger for French (Schmid, 1994),
the Stuttgart-Tübingen Tag Set (STTS) for Ger-
man (Schiller et al., 1999) and the CGN tag set
for Dutch (Van Eynde, 2003).

4.3. The LeTTuce-PoS Dataset: A
Benchmark Dataset for
Part-of-Speech Tagging Evaluation

The newly compiled dataset was used to bench-
mark the PoS tagging performance of several tools,
including LeTs Preprocess (Van de Kauter et al.,
2013), Stanza (Qi et al., 2020), spaCy (Honnibal
and Montani, 2017) and LeTTuce (Van Hee et al.,
2025).

For LeTTuce, the training data consist of
newswire texts in four languages, drawn from the
Dutch Parallel Corpus (NL, FR, EN) (Paulussen
et al., 2013), the Lassy Small Treebank (NL) (van
Noord et al., 2013), the Penn Treebank (EN) (Mar-
cus et al., 1993), and the TIGER Treebank
(DE) (Brants et al., 2002). Further details are pro-
vided in Van de Kauter et al. (2013).

The training corpus was used to fine-tune two pre-
trained models per language: a language-specific
BERT and a cross-lingual XLM encoder (Conneau
and Lample, 2019), each extended with a linear
classification layer for token-level tagging.5

They were trained on 4 Nvidia A-100 GPUs with
a batch size of 128 per GPU for 40 epochs with
a starting learning rate of 5e-5 for 500 warm-up
steps followed by a linear decay. The maximum
sequence length of all models was restricted to 128
tokens, since less than 0.01% of the training data
exceeded the 128 length limit.

Training was performed using the native,
language-specific tag sets provided by the respec-
tive treebanks. To enable fair comparison with
spaCy and Stanza, their tags were mapped to UD,
as was done for the tags in our gold standard bench-
mark. Details of this mapping, along with the full
tag sets, can be found in Appendix 8.2. Overall re-
sults per language are summarized in Tables 3–5,
with genre-specific scores displayed in Figure 2.

Since performance differences between the
cross-lingual XLM encoders and the language-
specific BERT models were not statistically sig-
nificant (p > 0.05), we only report the results of
the language-specific models in this study. Future
work will extend our benchmarking to additional lan-
guages, at which point we will further investigate
the trade-off between cross-lingual and language-
specific models. For Dutch, only coarse-grained
results are reported to maintain comparability with
the other languages and models.

Performance differences across PoS tagging
tools and data genres are shown in Figure 2. The
bar charts reveal a consistent drop in accuracy on
social media data across all languages, as well as
on historical texts for Dutch. By contrast, technical
texts yield the highest tagging performance overall.

5The models are available at https://github.
com/lt3/Lettuce.

https://github.com/lt3/Lettuce
https://github.com/lt3/Lettuce
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(a) English (b) Dutch (c) French (d) German

Figure 2: Tagging performance across data domains for four PoS tagging toolkits.

English
PoS tagger Reviews Social Technical
spaCy 0.930 0.870 0.934
Stanza 0.937 0.876 0.958
LeTs Prepro 0.962 0.909 0.944
LeTTuce 0.949 0.894 0.957

Table 3: Cross-domain performance (F1)
comparison between state-of-the-art PoS taggers
for English. High scores per domain are in bold.

French
PoS tagger Reviews Social Technical
spaCy 0.849 0.813 0.871
Stanza 0.920 0.901 0.920
LeTs Preprocess 0.934 0.905 0.974
LeTTuce 0.956 0.925 0.974

Table 4: Cross-domain performance (F1)
comparison between state-of-the-art PoS taggers

for French.

Across tools, the LeTTuce tagger and LeTs Prepro-
cess consistently achieve the best results, outper-
forming the established taggers spaCy and Stanza
on our benchmark dataset. Since the training pro-
cedures behind spaCy and Stanza are not fully doc-
umented, it is difficult to pinpoint the exact cause of
their lower robustness. Nonetheless, the findings
suggest that both the LeTTuce tagger and LeTs
Preprocess generalize more effectively across di-
verse genres. This comparison not only provides
insights into PoS tagging accuracy across tools,
but also supports NLP practitioners in selecting
suitable taggers depending on the language and
domain at hand.

To obtain more fine-grained insights into PoS
tagging performance across domains, we further
examined the output of our best-performing model,
LeTTuce. Figure 3 shows the normalized confu-
sion matrix for all English subdomains in the corpus.
To improve readability, PoS categories with few or
no confusions (e.g., verb past participle and verb
gerund) were merged into broader classes. This
prevents overemphasis on noise from rare tags and
instead highlights more meaningful confusions be-

Dutch
PoS tagger Rev. Soc. Tech. Historical
spaCy 0.906 0.847 0.923 0.780
Stanza 0.933 0.887 0.973 0.837
LeTs Prepro 0.945 0.896 0.973 0.903
LeTTuce 0.947 0.918 0.985 0.879

Table 5: Cross-domain performance (F1)
comparison between state-of-the-art PoS taggers

for Dutch.

German
PoS tagger Technical
spaCy 0.956
Stanza 0.952
LeTs Prepro 0.972
LeTTuce 0.978

Table 6: Performance (F1) comparison between
state-of-the-art PoS taggers for German.

tween categories. The diagonal cells (highlighted in
green) represent correctly predicted tags, while the
most prominent off-diagonal cells point to system-
atic misclassifications. All values are normalized
(percentages instead of absolute counts) to enable
fair comparisons across domains.

The confusion matrices demonstrate that, across
all domains, common PoS tags such as CC (coor-
dinating conjunction), CD (cardinal number), POS
(possessive ending), DT (determiner), IN (preposi-
tion or subordinating conjunction) and MD (modal)
are predicted with high accuracy (98–100%). The
domains social and reviews, however, display
greater variability and higher confusion rates com-
pared to technical, which aligns with their lower
overall prediction accuracy (see Table 3).

This reduced performance is linked to more infor-
mal language use. For example, higher confusion
was observed for the tags FW (foreign words) and
UH (interjections) in social and review data. These
domains also show moderate to high confusion
(6.7-40%) between WDT (wh-determiner) and DT
(determiner). Interestingly, in the technical domain,
all 7 instances of “please” (UH - interjection) were
misclassified as verbs (VB).
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(a) Confusions Reviews

(b) Confusions Social

(c) Confusions Technical

Figure 3: Confusion matrices for the English subdo-
mains, highlighting the off-diagonal cells with high
confusion.

The LeTTuce-PoS benchmark dataset is dis-
tributed via the CLARIN infrastructure6 and re-
leased under the Creative Commons License CC
BY-NC-ND 4.0.

6Available at http://hdl.handle.net/10032/tm-a3-d2.

5. Conclusion and Future Work

In this paper, we introduced TextLens, a flexible and
user-friendly platform for linguistic annotation that
bridges the gap between advanced NLP tools and
non-technical users. Its centralized, browser-based
design ensures cross-platform accessibility and
supports collaborative and reproducible research.
Future developments will include additional anno-
tation layers such as coreference resolution and
semantic role labeling, expanded language cover-
age, enhanced visualization features and broader
user evaluation.

In this paper, we also introduced the LeTTuce-
PoS Dataset, a new multilingual dataset for bench-
marking PoS tagging. Future work will expand the
corpus to include additional languages and more
diverse data domains (e.g., newswire text, legal
documents, creative or literary texts). We will also
extend the benchmarking study accordingly, en-
abling a more comprehensive evaluation of NLP
tools and techniques across varied contexts.

Ethical considerations

All data used in this study were obtained from
publicly available sources or were collected un-
der formal collaboration agreements. No sensitive
data were included. Annotation was carried out by
trained linguists, who were compensated and su-
pervised appropriately. The authors are not aware
of any ethical risks associated with the release of
the LeTTuce-PoS Dataset. However, as with any
linguistic resource, biases present in the source
material may affect downstream applications.

Limitations

A current limitation of TextLens is its default appli-
cation of sentence segmentation, as is standard
in tools such as spaCy and Stanza. However,
this segmentation is not consistently visible across
all output formats, being explicitly marked only in
CoNLL-U. For future work, we aim to give users
more control over this setting and ensure uniform
sentence boundary representation across all sup-
ported formats. Another limitation is that TextLens
currently activates and exports all annotation layers
(i.e., lemmas, PoS tags, NE tags, and dependency
relations) by default. Future versions will introduce
finer-grained control over layer selection, thereby
giving users more flexibility in configuring the output
files.

For the LeTTuce-PoS Dataset, only four lan-
guages and domains are currently included. Ex-
panding coverage to additional languages and do-
mains is planned for future releases.
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Figure 4: Appendix A - Textlens usage instructions.



11584

Figure 5: Appendix B - Language-specific PoS tags and conversions to UD tags.
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