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Sign Language Research Topics

We analyzed 544 papers related to sign language from 2014 through early 2024, drawn from the top twenty h5-index publication sources in each of the following Google Scholar categories:
Artificial Intelligence, Computational Linguistics, and Computer Vision & Pattern Recognition. We analyzed each paper by topic and subtopic to present an overview of research trends in the past ten years.

Research Trends

Recognition Over 33% of surveyed papers were focused on sign language recognition (SLR). This
is an area of active research, with many recent papers focusing on continuous SLR and branching
into true translation.

Corpus Corpus-related papers made up just under 29% of all surveyed papers.

These papers focused on construction, analysis, annotation, etc. The corpus Communication

Underexplored Topics

Elicitation methodologies Elicitation methodologies have been significantly explored in traditional
sign language corpora research. However, recent approaches to machine learning sign language
corpora generally do not include the same attention to elicitation methodologies, opting for directly
translated utterances. Spoken language translation projects have shown the ubiquitous challenges
of translationese, but little exploration of the prevalence or the severity of translationese or bias in
general in machine learning sign language corpora has been performed.
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Challenges

Corpora Challenges

Data format A central difficulty with utilizing sign language corpora is the tradeoff between quality
and quantity due to the conflicting relationship between representation fidelity and data collection
cost. Simple annotation formats like single-channel glosses cannot adequately represent the
nuances of signing while highly informative annotations (like HamNoSys or AZee) require significant
time and financial investment. Likewise, low-quality crowd-sourced videos can be collected in high
quantity, but high-quality video or motion capture data are expensive to collect. A second challenge
is in the variety of annotation structures. The recent Sign Language Interchange Format (SLIF) project
represents a promising solution to mixing annotation datasets with different data structures, but
significant work will be required to extend SLIF to cover a wide range of corpora.

Data availability and access Data access varies across institutions because of several factors.
Many corpora labeled as open are no longer available due to missing download links. On the other
hand, some corpora planned as open-source or free to download were found listed under different
licenses or with only a limited open-access option. Additionally, there are few commercial-
friendly corpora. Of datasets reviewed, only two explicitly supported commercial applications: the
limited open release of the BSL Corpus and NIASL2021, which is currently available only to Korean
researchers.

Signing quality Due to a range of elicitation and collection methodologies, recent sign language
corpora rarely contain spontaneous elicitations and vary significantly in signing quality. However,
honest evaluation and communication of data quality is a sensitive issue and is not performed in a
systematic way. Given the known challenges with targeted collection of data, we emphasize the need
for recognizing data quality and stress that low-quality signing can still be useful for pretraining or as
negative training examples.

Modeling Methodology Challenges

Text-to-sign translation Recent trends in sign language generation and translation have increasingly
focused on gloss-free and end-to-end modeling which are incredibly data-hungry approaches. As per
the Data Format challenges above, there is a tradeoff between data quality and quantity. Given
enough data, end-to-end approaches may provide high fidelity signing content, but acquiring such a
large amount of data will not be possible in the near future. This is evidenced by the absolute massive
scale of data that modern text-based language models require coupled with the relative complexity
of signing data over text data. Alternatively, approaches using information-rich data formats may
provide more realistic short- and medium-term solutions and should not be forgotten.

Non-lexical sighs Effective production and recognition of non-lexical signs is a well-known
challenge that will require significant progress to overcome.

Evaluation There are several existing challenges with evaluation in sign language technologies. The
first issue is effective automatic evaluation of text-to-sign translation models. For single-layer gloss
outputs, BLEU score has become the de facto metric, but metrics for other modalities have yet to
be widely established. The second issue is limited access to human evaluators. Specifically, since
sign languages are rarer than spoken languages, finding evaluators from various backgrounds is
difficult. Combined with strict commitment to ethics, most modeling technologies can only be
evaluated by users of local sigh languages.

technology. Sign-to-sign translation, role-shifting, topicalization, computer-
alded analysis of language dialects, etc. are examples of additional under-
explored topics.

Future Directions

Additional annotation of existing corpora While there is a continued need to collect new
corpora, extended annotation of existing corpora is also a worthwhile initiative. For example,
additional signal tiers or phonetic annotations (such as articulator position or direction) can be
annotated to provide data for additional modeling approaches.

Elicitation methodologies Sign language translation corpora are usually collected by
translating spoken language text directly into a sign language, but ensuring both high content
fidelity and sighing naturalness with non-spontaneous translation is an open challenge. To
reduce bias in training and test data, additional research should be devoted to exploring the
following areas: new approaches to replace text-based prompts with neutral modalities
while still providing high fidelity translations, novel data collection workflows that can reduce
translation and non-spontaneous elicitation bias, and how translationese affects model
evaluation in the sign language domain.

Pragmatics Beyond reducing ambiguous results, more research is needed to ensure that sign
language translation technologies can provide clear communication. Improved evaluation
methods will be crucial to this goal.

Non-lexical sighs Effective modeling of non-lexical signs will require novel solutions, and we
expect that potential approaches will be found in better data, improved modeling, and through
linguistic insights. As one example, we can look at linguistic models for sign production like the
iImage selection-schematization-encoding model introduced by Taub (2001) and see parallels
with a potential modeling approach that maps named entities to image representations and then
produces non-lexical signs based on a distilled version of the image representation.

Hate speech The exploration of hate speech in signh language research is essential for the
development of protective measures and educational tools that can help safeguard
communities from discrimination and abuse. How to handle hate speech is a contested issue for
spoken languages, and its analysis for sign language technologies will be no easier. To evaluate
hate speech, data must first be collected and analyzed, potentially exposing human participants
to offensive topics. It also provides the potential for practitioners with ill intent to use the data to
train models that produce hate speech. However, tackling these issues will be the necessary
steps to providing safer solutions in the future.

Deaf involvement Deaf involvement in sign language machine learning research is (with
thankfully some exceptions) limited to participation in corpora construction & annotation and in
human evaluation of developing technologies. Limited Deaf involvement in research means
that hearing-centric view may grow unchecked, and we risk losing sight of meaningful
research objectives. On the other hand, increased involvement will provide insights to which
non-native signers do not have access and will ensure that we work towards developing
solutions that the community can use.
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