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Abstract

In this article, we describe DGS-BIGEKO, a sign language dataset containing a conversation in a crisis scenario
signed by a professional deaf interpreter in German Sign Language (DGS). The dataset comprises 14 sentences
with common questions and answers from protocols occurring in emergency call scenarios translated into DGS.
Additionally, the dataset contains signs for an additional 108 concepts that are relevant to emergency call scenarios.
The dataset is intended to support research in sign language linguistics and sign language machine translation by
providing resources in a very specific domain, where no previous resources are available in DGS. The dataset is
freely available for research purposes at the following address: https://doi.org/10.5281/zenodo.18458557.
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1. Introduction language processing and machine translation, the

Since the public release of the first Large Lan-
guage Models (Brown et al., 2020), Machine Trans-
lation (MT) has become a reality for many lan-
guages. However, for small and minoritized lan-
guages, including sign languages, there is a lack of
resources available for their use in Machine Trans-
lation (De Coster et al., 2023). For sign languages,
documentation and the existence of language re-
sources are linked to the availability of technolog-
ical resources, in particular, video recording tech-
nology and archiving facilities. For example, the
ASLLRP Continuous Signing Corpora started in
the mid-1990s (MacLaughlin et al., 1996) with the
collection of a database for studying American Sign
Language (ASL). Similarly, a few years later in
2009, the DGS Corpus Project began the data col-
lection and annotation of one of the largest corpora
of German Sign Language (DGS) available nowa-
days (Hanke et al., 2020). However, resources for
sign languages remain relatively limited compared
to (large) spoken languages, a gap that is even
more evident when focusing on specific sign lan-
guages and scenarios. For example, datasets such
as RWTH-PHOENIX (Camgoz et al., 2018), aimed
at studying sign language recognition in DGS, only
contain samples related to weather news. Similarly,
How2Sign (Duarte et al., 2021) contains instruc-
tional videos in ASL. Although relevant, they high-
light the need for more resources with different sign
languages and scenarios.

With the aim of contributing to research in sign

focus of the present article is the DGS-BIGEKO
(Deutsche Gebardensprache- Bidirektionale Gebar-
densprach Kommunikation, German Sign Lan-
guage - Bidirectional sign language communica-
tion) dataset. The dataset was designed to cap-
ture a realistic bidirectional dialogue scenario cen-
tered on emergencies. lts content focuses on ques-
tion—answer exchanges that are likely to occur dur-
ing such critical events, reflecting the communica-
tive needs of real-world emergency interactions.
The primary objective of the dataset is to sup-
port research on communication in DGS in human-
computer interactions. Although all the data were
recorded by a deaf interpreter, the dialogue struc-
ture is intended to reflect a target application sce-
nario in which an animated avatar produces signed
questions, while a human participant responds with
signed answers. This design enables the dataset to
serve as a resource for sign language recognition
and generation in the context of human-avatar in-
teraction, while maintaining natural human signing
in the recorded data.

The remainder of the paper follows: Section 2 de-
scribes the related work, summarizing the existing
datasets in DGS, and those related to emergency
scenarios. Section 3 introduces the dataset ac-
quisition and recording procedure. The features
extracted from the dataset are described in Section
4. Afterwards, Section 5 presents the statistics of
the dataset from the annotations in DGS and in
spoken German. Finally, Section 6 summarizes
the conclusions and future lines.
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2. Related Work

2.1,

When focusing on specific sign languages and
themes, DGS contains several open datasets that
have allowed the first studies in MT.

The RWTH-PHOENIX-Weather 2014 (Koller
et al., 2015) dataset focuses on the theme of daily
news and weather forecast airings on German pub-
lic TV. It consists of 386 videos transcribed using
gloss notations, and has been widely used as a
benchmark for continuous sign language recog-
nition (Koller, 2020). Lately, to support end-to-
end sign language translation (Nufiez-Marcos et al.,
2023), it was extended to include transcriptions of
the original German speech in RWTH-PHOENIX-
Weather 2014 T (Camgoz et al., 2018). While both
datasets are extensively used by the computer sci-
ence community, the linguistic community has also
criticized their limited variety in topics and interpre-
tation quality (Mdiller et al., 2023).

More focused on linguistic research, the DGS
Public Corpus (Hanke et al., 2020) is one of the
largest datasets available in DGS, created with the
purpose of documenting DGS in everyday life to
enable linguistic research and serve as a historical
document. The dataset includes approximately 50
hours of video material, annotated using an annota-
tion scheme of types and glosses/lexemes (Konrad
et al., 2020, 2022). The annotation scheme (Kon-
rad et al., 2022) of the DGS Corpus offers an impor-
tant lexeme-based ID-glossing system (Johnston,
2001), and has become a valuable resource for
linguists. The Public Corpus contains one con-
versation referred to as an emergency scenario;
generally, the dialogues center on discussing their
experiences and personal narratives rather than
on simulating or enacting emergency calls or pro-
tocols.

In an effort to bridge the linguistic and computer
science communities, a recent addition for DGS
is DGS-Fabeln-1 (Nunnari et al., 2024), a parallel
corpus of German text and videos containing Ger-
man fairy tales interpreted by a deaf DGS signer,
totaling approximately one and a half hours of video
material recorded from different camera perspec-
tives. However, as mentioned, the dataset and its
vocabulary are exclusively related to fairy tales.

Recently, Avramidis et al. (2025) collected more
than 525 hours of interpreted DGS from hearing in-
terpreters for the multilingual TUB corpus. However,
none of the sources were specialized in emergen-
cies.

Although the previously mentioned datasets are
valuable for research in linguistics and computer
science, they make clear the limited availability of
resources for specific domains, and the lack of
resources focusing on emergency scenarios.

Corpora and Datasets in DGS

2.2. Sign Language Datasets for
Emergency Scenarios

Although no widely available DGS dialogue re-
sources exist for emergency scenarios, a limited
number of sign language corpora and automatic
recognition models have been developed for the
emergency domain in other sign languages.

Initial datasets considered a limited list of glosses
to develop prototypes of technical frameworks. For
example, in the work of Sarkar et al. (2026) , they
collected six signs representing six types of emer-
gencies. This small-scale dataset was used to
evaluate a recognizer that received signals from
flex sensors and a gyroscope as inputs. Similarly,
Adithya and Rajesh (2020) collected a small dataset
of videos containing eight different signs in Indian
Sign Language. During the collection process of
this dataset, the body and face of the signer are pur-
posefully blocked from view, removing an essential
part of the signs. Although interesting for research,
these datasets are limited in their applicability to
pursue further investigations on them. In another
order of magnitude in terms of number of sam-
ples is the Myanmar Sign language Corpus. This
corpus contains a subset dedicated to emergen-
cies (MSL4Emergency) (Nwe et al., 2017), contain-
ing 558 recordings with transcriptions in Myanmar
glosses and translated Myanmar written text. An-
other resource of note for the emergency scenario
is the GLex (Kdnig et al., 2008) dictionary in DGS.
This dictionary is composed of technical terms from
the fields of health and nursing care, closely related
to terms and vocabulary that may arise in medical
emergency scenarios.

For machine translation purposes, one of the
largest sign language datasets for emergency do-
mains is the KETI (Ko et al., 2019) dataset. The
corpus contains 14,672 videos for emergencies,
signed in Korean Sign Language. It includes 105
sentences produced by 14 deaf signers following
an initial agreed sign variation and annotated with
glosses. This dataset was employed to train sign
language recognition and translation models in the
reduced sets of recorded sentences.

3. Dataset Creation

The new DGS dataset with dialogues in emergency
scenarios was collected following the protocols de-
scribed in this section.

3.1. Scenario and Dialogue Structure

The main aim of establishing the dataset was to
research technology for application in bidirectional
communication in a hypothetical emergency sce-
nario. In the scenario, it is assumed that a deaf
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DGS signer would witness an accident on a Ger-
man highway and would contact emergency ser-
vices as the first bystander.

One of the motivations for investigating this sce-
nario is that, currently, there are no available sys-
tems that would allow natural and real-time com-
munication in German Sign Language (DGS). The
available systems in Germany, e.g. the NORA app
(https://www.nora-notruf.de/de-gs) instead rely on
reading and writing German text. However, Ger-
man is a second language to many signers, impact-
ing the rapidness and accuracy with which conver-
sations and gathering of information may happen
in these critical situations. Additionally, in these
situations, it is highly likely that sign language inter-
preters would not be available to facilitate commu-
nication due to the prompt succession of events in
an accident.

In order to understand which questions and an-
swers are posed and received in real emergency
scenarios via voice calls, we contacted several
emergency boards, including firefighters and police
officers, who shared anonymous conversations and
their experiences during these emergency calls. Af-
ter examining these conversations, we discarded
those that were not related to the first version of
the scenario (e.g., a fire accident in a house). Addi-
tionally, we searched for protocols and guidelines
normally followed in critical and emergency sce-
narios, and we used synthetic conversations from
the LeanScope Al (https://www.leanscope.ai/en/)
based on Large Language Models to supplement
the dataset and extract the most relevant questions
and answers expected in the scenario.

From the analysis of the guidelines and conversa-
tions, we derived a series of questions and answers
that may occur during the call. This baseline dia-
logue contained questions, aimed to be produced
by an avatar, and short answers that the user would
likely sign as a response to the system. The struc-
ture of the dialogue is designed to be followed by a
rule-based dialogue system, in which each ques-
tion has a limited set of possible answer options.
Depending on the selected option, the dialogue sys-
tem should act in accordance by asking for more
specific questions, or requesting a repetition of the
last answer of the user. The baseline dialogue
workflow is included as supplementary material.

In the dialogue structure, most questions (in-
tended to be produced by the avatar) terminate
with an explicit list of possible answers that can be
accepted by the system. This structure is meant
to be beneficial in time-critical scenarios, such as
emergencies, to reduce the cognitive load of the
witness and to most efficiently assess information
about the accident for planning the required emer-
gency response services.

Finally, in addition to the main sentences for im-

plementing the dialogue system, signs that may
arise under emergency scenarios were recorded to
complement the dataset of emergency scenarios
and to serve as a starting point for future research
in the computer science field.

3.2. Recording set-up and procedure

Once the initial version of the dialogue was created
in German, the dialogue was sent to professional
deaf German Sign Language (DGS) interpreters,
who agreed on the most appropriate signs and
translations to perform for the videos. To record the
signs in high resolution (1920x1080) and 50 fps,
the recording process was carried out in the studios
of the deaf interpreters, using frontal cameras and
a green background.

Two types of videos were recorded: 14 sentence
videos and 14 vocabulary videos. Each sentence
video consists of two utterances of the dialogue,
involving the question, plus the answers associated
with that question. However, two videos contained
only the beginning of the call and the closing of the
call. Vocabulary videos contain between 1 and 30
(7 on average) signs, grouped by topic, for a total
of 108 signs.

Posteriorly, all videos were annotated by a hear-
ing DGS interpreter, who labeled the beginning
and end points of the signs as well as provided
glosses according to the DGS Corpus annotation
guidelines (Konrad et al., 2022). Additionally, for
sentence videos, the original German text was pro-
vided, and subtitles were created in .srt format.

T[S L] 7] Clseectonmode Cltoophiose i

fentrale.
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Figure 1: Original videos of one of the annotated
sentences in ELAN (Wittenburg et al., 2006).

4. Feature Extraction

In this section, the extracted features from the orig-
inal videos are described. As DGS is rich in fa-
cial expressions and mouthing, features related to
facial expressions, pose and hand position were
provided to allow further research and analysis for
the linguistic and computer science communities.
Additionally, for completeness, deep vectors were
also extracted.
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MediaPipe Landmarks and Blendshapes The
MediaPipe (MP) Holistic framework (Lugaresi et al.,
2019) provides a representation of landmarks, each
parameterized by normalized spatial coordinates
(x,y,z). The pose component comprises 33 land-
marks describing major skeletal joints, including
the head, shoulders, elbows, wrists, hips, knees,
and ankles. The hand component includes 21 land-
marks per hand, capturing the wrist and finger joints.
Finally, the facial component is represented by a
dense mesh of landmarks that delineate facial con-
tours and key features such as the eyes, eyebrows,
nose, and lips. In total, the set is composed of
553 landmarks that were extracted employing the
Holistic version with the highest complexity level of
2 to ensure the highest possible quality. Figure 2a
shows a sample of these landmarks. Additionally,
the set of features was complemented with the 52
blendshapes extracted with the FaceLandmarker
model after detecting the bounding boxes of the
face with the Haar Cascades detector. These fea-
tures have been employed successfully for Sign
Language Recognition and they provide a resource
to propose baselines for the DGS-BIGEKO dataset
(Luna-Jiménez et al., 2025).

o
s

b

(a) MP landmarks.

(b) OpenFace features.

Figure 2: Features extracted from one of the frames
of the video from the vocabulary videos for the DGS
sign for ‘car’ (AUTO).

OpenFace Facial Features OpenFace is an
open-source toolkit for facial behavior analysis (Bal-
trusaitis et al., 2018) that allows the extraction of
a set of low and high-level features describing fa-
cial geometry, appearance, and expression from
monocular video. The extracted features include
facial landmark locations, head pose estimations,
eye gaze direction, and facial action unit (AU) ac-
tivations and intensities, as well as a histogram
of oriented gradients (HOG). Specifically, Open-
Face detects a set of facial landmarks that capture
the geometric configuration of key facial compo-
nents such as the eyes, eyebrows, nose, mouth,
and jawline, enabling the computation of rigid and
non-rigid facial shape parameters. Head pose is
represented by three-dimensional translation and
rotation parameters (pitch, yaw, and roll), providing

an estimate of the subject’s orientation relative to
the camera. Eye gaze features are modeled as
gaze direction vectors and eye location estimates
for each eye. Facial expressions are characterized
using the Facial Action Coding System (FACS) (Ek-
man and Friesen, 1978), with OpenFace estimating
both the presence and intensity of a predefined set
of action units corresponding to underlying facial
muscle activations.Together, these features provide
a set of 710 features providing interpretable repre-
sentations of facial behavior, plus the HOG features.
These feature sets have been commonly used in
emotion recognition but they contain valuable cues
that can apply for sign language recognition given
the relevance that non-manuals for disentangle lin-
guistic from emotional cues in the language (Kul-
shreshtha, 2024).

DINOv3 Features DINOv3 (Siméoni et al.,
2025) is a vision foundation model trained in a
self-supervised paradigm on approximately 1.7 bil-
lion images. In addition to tasks such as image
classification and semantic segmentation, DINO-
type models have been used in the past in sign-
language related approaches (Gueuwou et al.,
2025b,a; Wong et al., 2024; Liang et al., 2024).
For this reason, we provide features from the "ViT-
S" type DINOv3 model, distilled from the original
DINOv3 model of 7B parameters.

Videos are resized to 768 x 1360 pixels to calcu-
late frame-wise features from their frames. After
that, we applied a PCA to compress the number
of dimensions per feature token from 384 to 10
dimensions. We provide more information on the
structure of the provided files and the code used to
generate them in our supplementary materials.

SAM Synthesized Body Mesh Features To
complement the landmark and image-based repre-
sentations, we also provide a per-frame full-body
3D mesh reconstruction for each video. These fea-
tures would be specially valuable for avatars or sign
language generation studies. Meshes are synthe-
sized from monocular RGB frames using SAM 3D
Body (3DB) (Yang et al., 2026), as illustrated in Fig-
ure 3, a promptable human mesh recovery model
designed for robust full-body reconstruction under
in-the-wild conditions (e.g., occlusions and uncom-
mon poses). The model estimates parameters of
the Momentum Human Rig (MHR) (Ferguson et al.,
2025), a parametric human body model that rep-
resents the body surface together with an explicit
skeleton/rig, enabling a consistent kinematic struc-
ture across frames.

For each frame, a signer’s bounding box is ob-
tained using a person detector and used to crop
and resize the input prior to mesh inference. For
every frame we store the (i) reconstructed MHR
mesh (vertices and faces), (ii) estimated camera
parameters, and (iii) underlying MHR parameters
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Figure 3: Synthesized mesh from the sign for 'car’ (AUTO) from the DGS-BIGEKO dataset.

(pose and shape), enabling both direct rendering
and reproducible reconstruction; an example over-
lay is shown in Figure 3. Finally, we apply temporal
smoothing to the recovered pose parameters to
reduce jitter while preserving fast articulations rele-
vant for sign language, and we flag frames where
mesh estimation fails (e.g., severe truncation or
missed detections) with missing values. Accom-
panying metadata indicates whether results were
produced with keypoint prompting or unprompted
inference, yielding a compact and physically in-
terpretable representation of full-body motion that
complements 2D landmarks and appearance em-
beddings (e.g., DINOv3, Sec. 4).

5. Corpus Analysis

In this section, an analysis of the glosses and the
German text is provided.

5.1. German Sign Language

The German Sign Language videos (single signs
and sentences) were annotated with glosses ac-
cording to the conventions of the DGS Corpus
(Konrad et al., 2022) with the annotation tool of
Wittenburg et al. (2006) (ELAN). The ID-glossing
conventions established by the DGS Corpus were
followed where possible. That is, for signs in the
dataset that appear in the same form in the DGS
Corpus, the gloss used in the DGS Corpus was
used. Due to the special topic of the dataset, focus-
ing on emergency scenarios, not all signs, and thus
not all glosses, could be found in the DGS Corpus.
The decision to follow the DGS Corpus glossing
conventions allows comparability and use across
datasets. In addition to the glosses, a translation
into German was included on an additional tier in
ELAN, as can be seen in Figure 1. In this version of
the dataset, annotations included only glosses and
translations; non-manuals and features of gram-
mar (e.g., referential locations in space) remain for
future work.

In total, the videos of the sentences contain 111
different sign types with an average repetition of
u = 1.95 £ 1.93, resulting in a total of 217 sign
tokens annotated.

5.2. German

Considering the German sentences from the orig-
inal dialogue, the sentences contain an average
of 4 to 5 words. This reflects the thematic focus
and the nature of the task, where signers were
instructed to be clear and explicit. In total, the sen-
tences consist of a vocabulary of 269 word types
and 370 tokens, employing the Moses tokenizer
(Koehn et al., 2007). Despite the limited number
of sentences, consisting of 14 utterances in the
dialogue, the Type-Token Ratio (TTR) of 56.13 in-
dicates a relatively large linguistic diversity in the
words contained in the dataset. The percentage
of short words (35.68% of words with less than
4 characters) in the sentences indicates intended
direct interactions in the dialogue. Similarly, the
Flesh Reading Ease of 81.80 indicates clear and
easy-to-read sentences, suitable for emergency
scenarios. The complete list of statistics is shown
in Table 1, following similar metrics employed in
previous corpus (Nunnari et al., 2024).

Metrics for Sentences Value
# Annotations 60
# Unigue Annotations 53
# words 269
# tokens 370
# characters 1,493
Avg. words in sentence 4.20
% hapax legomena 41.64
TTR 56.13
% Short words (<4 characters) 35.69
Avg. Flesh Reading Ease 81.80
Avg. Wiener Sachtextformel 3.48

Table 1: Statistics for the German texts.

The videos of single vocabulary items include
signs related to the topics: means of transport in an
accident, cities and places, emergencies, number
of people, clarification statements, plus additional
questions and answers that may arise in these sce-
narios. Moreover, generic signs that may occur in
any situation were also recorded, such as the finger
alphabet, cardinal and ordinal numbers from 0 to
10, and personal pronouns. Overall, this vocabu-
lary set consists of 108 additional signs.
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6. Conclusion

Sign Language Translation has become an open
and active research field. However, from a tech-
nological perspective, a main limitation is the lack
of high-quality data in different contexts, scenar-
ios, and languages. To enrich the available data
in DGS, we propose the DGS-BIGEKO dataset. In
addition to the video and feature files, we provide
guidelines for dialogues that may occur in an emer-
gency scenario, and propose a dialogue of possible
questions and answers. The dialogue was trans-
lated into German Sign Language (DGS) by an
expert deaf interpreter, deciding which signs would
be most appropriate and understandable for the
situation and recording them in HD videos. In total,
the dialogue contained 14 utterances of questions
and answers. Additionally, a list of 108 signs was
recorded as part of the vocabulary to complement
the case study of the emergency scenario. From
the videos, we performed feature extraction em-
ploying different models, from established libraries
such as MediaPipe for landmarks extraction, to
deep features extracted from the DINOv3 models.
This dataset can serve as the basis for further devel-
opments on this scenario from a computer science
perspective, to enhance the sign generation and
production, as well as the communication protocols
to create dialogue systems based on avatars. For
future research, we plan to acquire a larger num-
ber of subjects to have more variability in terms of
dialects and signing conventions in DGS, as well
as to enlarge the vocabulary and sentences that
may arise in other emergencies. Additionally, we
will provide baselines on Isolated Sign Language
Recognition.

7. Limitations

While the dataset provides a valuable initial re-
source for translation-based communication in Ger-
man Sign Language (DGS) within emergency sce-
narios, it has certain limitations. The current ver-
sion contains a limited number of samples and
is recorded from a single signer, which restricts
variability in signing style, speed, and expressive-
ness. In addition, the degree to which some of the
DGS sentences reflect structures associated with
LBG (Lautsprachbegleitende Gebarden; “speech-
accompanying signs”) needs to be checked; the
original translation task (from German to DGS) may
have influenced this. LBG reflects the structure of
German and is distinct from DGS. These sentences
and any videos used in Sign Language Transla-
tion research must be checked and reviewed by
more deaf DGS signers in addition to our deaf in-
terpreters before their possible use in commercial
applications.
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Despite this, the recorded sequences consis-
tently include the expected keywords and key
phrases that models should be able to detect and
recognize, ensuring that the dataset remains useful
for initial model training and evaluation in hypothet-
ical emergency scenarios.

8. Ethical Considerations

The people recorded have given informed con-
sent for the use of their data for the purposes of
the dataset creation. Crucially, this dataset was
recorded for research purposes, and it is not in-
tended to train models to directly translate in emer-
gency scenarios, but to provide guidelines for the
protocol followed during the data acquisition to con-
tinue future research in hypothetical emergency
scenarios. Given the critical and sensitive domain
of emergency scenarios, it is important to highlight
that more research is still required to have these
systems in production covering more sentences,
scenarios, and data acquisition since only high ac-
curate systems could substitute currently existing
text and button-based solutions. In the framework
of the project, we explored a first version of what
it is required and the limitations and issues that
should be considered from all the parts of the sys-
tems, being the recognition of signs one of the most
critical and data-dependent.
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