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Abstract. The main challenge of automatic Sign Language Translation
(SLT) is obtaining data to train models. For Argentinian Sign Language
(LSA), the only dataset available for SLT is LSA-T, which contains ex-
tracts of a news channel in LSA and the corresponding Spanish subtitles
provided by the authors. LSA-T contains a wide variety of signers, sce-
narios, and lightnings that could bias a model trained on it. We propose a
model for Argentinian gloss-free SLT, since LSA-T does not contain gloss
representations of the signs. The model is also pose-based to improve per-
formance on low resource devices. Different versions of the model are also
tested in two other well-known datasets to compare the results: GSL and
RWTH Phoenix Weather 2014T. Our model stablished the new SoTA
over LSA-T, which proved to be the most challenging due to the vari-
ety of topics covered that result in a vast vocabulary with many words
appearing few times.

Keywords: Sign Language Translation, Pose Estimation, Sign Language
Datasets, Deep Learning, Gloss-free.

1 Introduction

A significant application field of these techniques that combines CV and NLP
is Sign Language Recognition (SLR). SLR seeks to develop systems capable of
understanding the individual signs performed in a video. Sign Language Trans-
lation (SLT) goes a step further and also requires the ability to translate a
message in sign language into a written language, to facilitate communication
between deaf communities and speakers [1,11]. Due to its nature, SLT usually
employs hybrid models, with CV to capture visual patterns and convert them
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into an internal representation, and NLP to generate the translation based on
that representation [1,15,21]. Sign languages have their own grammar which
in most cases greatly differs from their written counterpart. This makes SLT a
significantly more complex problem than SLR.

While there have been advancements in this area recently, primarily driven
by the development of deep neural models, we are still far from building accu-
rate and robust applications [1, 11]. Although the models have made significant
progress, the most substantial bottleneck is the lack of training data, a deficiency
that varies for each sign language depending on the region [1,11]. Actually, for
most sign languages across the world, the amount of labelled data is very low
and hence they can be considered low-resource languages [16].

Datasets for SLT are typically composed of videos and their corresponding
translations into a written language. Relying on extra elements, like wearable
bracelets, gloves or 3D cameras, can limit even more the amount of available
resources. Also, systems that use smart gloves, wristbands or other wearables are
considered intrusive and not accepted by sign language communities [8]. Also,
nowadays, pose detection models that can extract pose and depth information
from an RGB video are available and have used as feature extractors for SLT
models. The usage of pose features instead of the full video comes with several
advantages such as a significant reduction of dimensionality of the input data
and the removal of noise such as the background, lightning and clothing of the
signer. This makes it the most viable approach for running SLT models on low
power devices such as mobile devices.

Another feature sometimes included in SLT datasets is an intermediate rep-
resentation called glosses. A sign language gloss is a written representation of a
sign in one or more words of a spoken language, commonly the majority language
of the region [6]. Translating from sign language (SL) videos into glosses results
in an easier task than full SLT as there is a one-to-one relation between signs
and glosses and both follow the same order. As such, gloss-based methods have
significantly improved the SLT performance compared to end-to-end gloss-free
approaches [22]. However, glosses do not accurately represent the meaning of
signs in all cases and glossing has several limitations and problems [9]: (i) they
are inherently sequential, whereas signs often exhibit simultaneity [19]; (ii) as
glosses are based on spoken languages, there may be an implicit infuence of the
spoken language projected onto the sign language [18,9]; (iii) there is no uni-
versal standard on how glosses should be constructed: this leads to diferences
between corpora of diferent sign languages, or even between several sign lan-
guage annotators working on the same corpus [7]. Finally, annotating glosses
is a labor intensive task, which requires fine-grained alignment and labeled by
specialists, significantly constraining the scalability of gloss-based SLT methods.

In this work, we explore how Transformer based models performs in gloss-
free SLT using only pose information as input. The transformer architecture is
nowadays the state of the art for most NLP tasks, so this is intended to work
as a baseline for future experiments featuring more complex model alongside
pretraining techniques.
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2 Related Work

2.1 Datasets

Currently, LSA-T [5] is the only dataset available for Argentinian SLT. LSA-T
was built from videos from the YouTube channel CN Sordos, a news channel
created in 2020 by deaf people and deaf people’s relatives. The hosts use LSA
to communicate the news with Spanish subtitles provided by the authors. There
is gender parity among the signers, and videos contain different locations, back-
grounds, and lighting conditions. It features a wide variety of topics, which results
in a significant amount of sentences and tokens that appear a very few times or
only once (known as singletons) across the whole dataset. This results in the
dataset being more challenging for SLT compared to laboratory-made datasets.

As a benchmark, the most relevant SLT dataset today is RWTH-Phoenix-
Weather 2014 T [2] (RWTH for shortness). It contains videos of German Sign
Language (GSL) extracted from German public TV weather forecasts. This
dataset is used as the main benchmark for SLT and, having a vocabulary of
more than 1000 signs, it was until recently considered the only resource for
large-scale continuous sign language worldwide [11]. The aforementioned prob-
lem of low-frequency words persists, but is not as present as in LSA-T. This
can be clearly seen in Table 1, that shows a comparison between RWTH, LSA-T
and also GSL, a laboratory-made dataset composed of common phrases in Greek
Sign Language, repeated many times.

Table 1. Statistics of the three datasets used in this paper: LSA-T, RWTH and GSL

Dataset RWTH| LSA-T GSL
Language German| Spanish | Greek
Sign language GSL LSA GSL
Real life Yes Yes No
Signers 9 103 7
Duration [h] 10.71 21.78 9.51
# Samples 7096 14,880 10,295

# Unique sentences| 5672 14,254 331
% Unique sentences| 79.93% | 95.79% | 3.21%

Vocab. size (w) 2887 14,239 310
# Singletons (w) 1077 7150 0

% Singletons (w) 37.3% | 50.21% 0%
Resolution 210x260/1920x1080|848x480
FPS 25 30 30
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2.2 Pose-based gloss-free SLT

Even though SLR and SLT are not novel fields of study, gloss-free SLT is rather
recent, as the first works following this approach first appeared in 2022. Gloss-
based approaches for SLT still achieve the best results: [3] represents SoTA for
gloss-based SLT in RWTH with a BLEU score of 28.95, while [4], the SoTA
for gloss-free SLT scores 23.09. However, gloss-free models obtain competitive
results without having to deal with all the limitations mentioned before.

As for gloss-free SLT, most works combine the usage of a visual encoder with
a pretrained Large Language Model (LLM) model. In [4], the authors propose a
method called Factorized Learning assisted with Large Language Model, where
they first train only the visual encoder with a simple transformer network for
decoding and then use the output of the visual encoder to train an LLM (MBart
[12]), already pretrained on multilingual corpora. In [22], a similar standard
Transformer model pretrained on specific tasks designed to reduce the semantic
gap between visual and textual representations and it achieves a BLEU of 21.74.
In [20], the authors performed an analysis of existing models to confirm how
gloss annotations make SLT easier and confirmed that it can help the model
implicitly learn the location of semantic boundaries in continuous sign language
videos. To achieve this in a gloss-free SLT Transformer model, they modified the
attention mechanism to ensure similar values between subsequent frames of the
video. Following this approach they achieved a BLEU score of 15.74.

Models that use only positional information for SLR have been successfully
developed achieving competitive results against video-based models. An example
of these can be found at [16]. However, to the best of our knowledge, the only
work that approached gloss-free SLT using only pose information is [10], where
the authors train an encoder-decoder GRU model only on positional information
trying different normalization and data augmentation methods. They primarily
trained the model over the KETI database, obtaining a BLEU score of 84.39.
Following the same approach over RWTH they obtained a BLEU score of 13.31.
The difference in BLEU is explained by the difference in the complexity of the
databases since KETTI is laboratory-made and contains a simple and reduced set
of sentences.

3 Experiments

For this work, a transformer model was developed following the standard archi-
tecture presented in [17] with some modifications to adapt it to an SLT task.

First, it uses a pose encoder module composed of 3 stacked convolutional
layers that run a 1D convolution across the temporal dimension with a kernel
size of 1. The goal of this encoder is to embed the pose into a meaningful vector of
the pose. As for the decoder, it uses a standard embedding layer. Then, both the
representations of the pose and the word embeddings are concatenated with their
respective positional encodings before being used as input for the Transformer
as shown in figure 1.

- 67 -



XXX Congreso Argentino de Ciencias de la Computacion La Plata, 7 al 10 de octubre de 2024

N

)

Positional Encoding ] |

[ Paositional Encoding }
S [ | [

{ Embedding [ Embedding [ Embedding }

[ I I

[ Embedding Layer

[ I I
(oo ) atensag ) e )

Transformer

1
{ Keypoint estimation ] [

Fig. 1. Scheme of the described model.

The model was trained and evaluated on LSA-T, and smaller versions were
trained on RWTH and GSL. As expected, LSA-T was more complex to train
and required larger versions of the model, as it can be seen in table 2.

Table 2. Hyperparameters of the best performing models for each dataset.

Dataset LSA-T|\RWTH|GSL
Hidden dimension size| 256 64 16
# Encoder layers 2 2 1
# Decoder layers 6 4 2
# Dropout 0.2 0.2 |0.1

The model was trained with poses generated by Mediapipe [13]. The poses
are encoded through 543 pose keypoints: 33 pose landmarks, 468 face landmarks,
and 21 hand landmarks per hand. Pose information was accessed through the
Sign Language Datasets library [14]. Once the model was trained, two methods
were tested for generating the output text: greedy decoding and beam decoding,
with a beam size of 32. In both experiments the beam decoding slightly surpassed
the greedy decoding. The complexity of the dataset in terms of the vocabulary
size and the number of singletons was reflected in the training results, as can be
seen in the table 3.

Finally, it’s important to highlight that the resulting base model consists of
3.9 million parameters. A small size compared to video-based SoTA models like
[4], which consists of 25.61 million.
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Table 3. Comparison of Greedy and Beam Search Methods.

Dataset|Method|Accuracy| BLEU-4|BLEU-3|BLEU-2|BLEU-1
LSA-T |Greedy | 16.7% 0.2 0.3 5 6.4
LSA-T |Beam 16.7% 0.05 0.1 5 6.7
RWTH |Greedy | 41.7% 5.7 6.85 9.98 15.87
RWTH |Beam 41.7% 5.9 6.85 10 18.87
GSL Greedy | 93.4% | 43.06 | 54.55 | 63.45 | 75.46
GSL  |Beam 93.4% | 43.74 | 55.15 63.2 75.78

4 Conclusions and Future Work

In this article, we presented an gloss-free, pose-based SLT model for translating
Argentinian Sign Language. The results were significantly lower than those ob-
tained on RWTH-Phoenix and GSL datasets, but this difference is explained by
the characteristics of the dataset.

Although the presented model under performs other SoTA models in the
same tasks, we intend the model to be used as a baseline for future experiments
as gloss free SLT is still an emerging field and there are almost no works that
solely rely on pose information.

Transformers are renowed for requiring larger amounts of data than other
models in various domains. In this work, we have confirmed this issue for the
SLT domain, and highlighted its importance, as SLT is a low resource field, with
reduced availability and quality of datasets.

Currently, our SLT model’s performance is limited by model size and com-
putational requirements. In the future, we plan to train larger versions of the
model alongside more complex data augmentation methods to prevent overfit-
ting. Additionally, we intend to train and evaluate the model on other datasets
in order to have a more general baseline.

Finally, we will perform experiments pretraining the encoder on multiple
sign language databases, an interesting and under-explored line of research. In
this fashion, the encoder can effectively learn to extract relevant more general
representations for poses, to later match it with language specific decoders.

This work has been possible thanks to the support of the program Stic-
AmSud framed in the project Stic- AmSud 23-STIC-06.
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