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Abstract

This paper describes a project to secure Auslan (Australian Sign Language) resources within a national language data network
called the Language Data Commons of Australia (LDaCA). The resources are Auslan Signbank, a web-based multi-media
dictionary, and the Auslan Corpus, a collection of video recordings of the language being used in various contexts with
time-aligned ELAN annotation files. We aim to make these resources accessible to the language community, encourage
community participation in the curation of the data, and facilitate and extend their uses in language teaching and linguistic
research. The software platforms of both resources will be made compatible with other LDaCA resources; and the two will
also be aggregated and linked so that (i) users of the dictionary can view attested corpus examples for an entry; and (ii) users of
the corpus can instantly view the dictionary entry for an already glossed sign to check phonological, lexical and grammatical
information about it, and/or to ensure that the correct annotation gloss (aka ‘ID-gloss’) for a sign token has been chosen. This
will enhance additions to annotations in the Auslan Corpus, entries in Auslan Signbank and the integrity of research based on
both.

Keywords: Auslan, signed language dictionaries, signed language corpora, data repositories, language documentation,
linking corpora and lexicons

1. Introduction 2. The Language Data Commons of
Australia (LDaCA

Australia has amassed significant collections of lan-
guage data concerning Australian Indigenous lan-
guages, the signed language of the deaf community,
languages of the Pacific region, and of Australian En-
glish. Many of these collections remain under-utilised
or at risk and are difficult to access for researchers and
communities. These collections need to be hosted on
durable infrastructure that ensures that those collec-
tions are given perennity and security. LDaCA will
We begin by describing the purpose and princip]es be- address this by working with key groups to capitalise
hind the LDaCA initiative. This is followed by an on existing infrastructure to secure vulnerable and dis-
overview of the two Auslan resources: Auslan Sign-  persed language collections of written, spoken, multi-
banlﬂ and the Auslan Corpuﬂ We then continue with modal and signed text. Moreover, LDaCA will link
more specific information about securing, aggregating  these collections with improved analysis environments
and linking these two resources, and the desired out- for new research outcomes.

comes of the project. LDaCA aims to establish a sustainable long-term
repository for ingesting and curating language data col-
lections of national significance: to democratise access
to Australia’s rich linguistic heritage through enabling
those collections to become more FAIR while follow-
ing the CARE principles{z_r]; and to demonstrate how
to balance research needs with preserving community
rights. It also aims to develop the computational capa-

This paper describes a project to secure Auslan re-
sources within a national digital network called the
Language Data Commons of Australia (LDaCA). Aus-
lan is the signed language of the deaf community in
Australia. The aim is to make these resources readily
accessible to the language community, encourage com-
munity participation in the on-going curation of them,
and facilitate and extend their uses in Auslan language
teaching and linguistic research.

We then describe how we intend to achieve these goals
in terms of data management (including community
participation) and software development. We sum-
marise previous work to develop software for related
signed language data storage and research. These are
compared with software development which is already
underway or is planned as part of the restructure of the
Auslan language resources so that they are seamlessly
integrated into the LDaCA network.

3>The Language Data Commons of Australia (LDaCA) is
a sub-part of the Humanities and Social Sciences Research
Data Commons (HASS RDC) which is itself part of the large
Australian Research Data Commons (ARDC) initiative
. *Further information about the CARE Principles for In-
zhttP55// auslan.org.au/ digenous Data Governance can be found on the GIDA web-
https://www.elararchive.org/dk0001/ site (https://www.gida-global.org/care)
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bilities, technical infrastructure and support services to
analyse language collections at scale.

The overall LDaCA project will build connections to
other research data collections in the humanities and
social sciences in Australia by developing APIs and
text analytics tools that can be applied to any of these
collections; by facilitating text analysis of aggregated
administrative data collections; and by developing a
community-driven approach for governance of Indige-
nous language collections as well as the signed lan-
guage of the Australian deaf community (Auslan).

3. The Auslan Resources

The two major Auslan language resources that exist are
Auslan Signbank (Johnston, 2004) and the Auslan Cor-
pus (Johnston, 2008). They are perfect examples of the
type of language resources which are the focus of the
LDaCA initiative.

3.1. Auslan Signbank

Auslan Signbank is an online dictionary of Auslan.
Entries consist of a form-based sequence of Auslan
headsigns as videos with accompanying definitions in
Auslan and English. It is thus a true dictionary of a
sign language not simply an English word list with each
word equated with a sign.

A lexical database of Auslan was begun in 1984 by
one of the authors of this paper (Johnston, 2001)) and it
slowly migrated over various programs and platforms.
In 2004, the first online iteration of the dictionary was
released, Auslan Signbank.

Currently there are c. 7,500 sign entries in Auslan
Signbank of which c. 5,000 are viewable by all visitors
to the site. The remaining c. 2,500 are in development
and can only be viewed by registered users with spe-
cial access. Auslan Signbank is thus not a static reposi-
tory of lexical information. The web-based format was
designed to enable on-going change to the content by
the editor/lexicographer without any need for discrete
editions. For example, sign entries can be deleted, cor-
rected, or created (including showing or hiding entries
in the public portal). This includes phonological, se-
mantic, and grammatical information about each sign.
These changes are informed by on-going linguistic re-
search, input from Auslan teachers or interpreters, and
deaf community feedback.

Since its creation Auslan Signbank has had no official
long-term institutional home and hosting site. Thus,
its future was insecure until an appropriate repository
could be established.

3.2. Auslan Corpus

The Auslan Corpus is a collection of digital video
recordings of deaf users of Auslan using the language
in various contexts. Many of the recordings have time-
aligned annotation files; thus, the Auslan Corpus is not
just a collection of video recordings.

The Auslan Corpus was one of the first digital video
archives of a signed language that was collected with
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the express purpose of creating a machine-readable lin-
guistic corpus in the modern sense. It was collected as
part of a three-year Endangered Languages Documen-
tation Program project (2004-2006) which resulted in
the deposit of the Auslan Corpus in the Endangered
Languages Archive (ELAR) in 2008. One hundred
participants from Australia’s five largest cities were
filmed. This yielded approximately 150 hours of edited
clips. At the time of deposit <50 clips had been anno-
tated for glosses and literal and free translations.

Over the fourteen years since its initial deposit, hun-
dreds of thousands of annotations have been added to
the corpus during a number of research projects and are
not part of the original or current ELAR resource (Ex-
amples include Ferrara & Johnston 2014; Gray, 2013;
Hodge & Ferrara 2014; Hodge & Johnston 2014; John-
ston 2012, 2013, 2018, 2019; Johnston et al. 2015,
2016.). Today about 200 clips have been annotated in
detail, with roughly 200 more annotated sporadically.
In the current working corpus, there are approximately
105,000 sign token gloss annotations, but 385,000 lin-
guistic annotations in total. These annotations include
part-of-speech tagging, morphemic tagging, clause tag-
ging and grammatical role tagging.

4. Auslan/LDaCA project

The Auslan/LDaCA project will significantly increase
research opportunities in Auslan language and linguis-
tics using these two aggregated and linked resources.
The project has been briefly summarised above. It
has three phases which focus on (i) securing language
data collections, (ii) aggregating and linking collec-
tions, and (iii) enhancing their research potential
and facilitating new research, especially text data
analysis environments. The LDaCA project has sev-
eral streams and hubs based on the language resources
and expertise associated with each of its partner or-
ganisations and associated language repositorieﬂ At
the Monash University hub of LDaCA, the focus is on
Auslan and other signed languages of Australia and its
region, and on co-speech gesture and multimodal lan-
guage research.

4.1. Phase 1: Securing Language Data

Collections

The first phase is particularly relevant to Auslan. Until
this project, Auslan Signbank did not have any long-
term institutional home or hosting site and its future
was not secure. Its ownership and hosting had migrated
with the chief investigator (Trevor Johnston) over many

>The project partners are: The University of Queens-
land, Australian National University, Monash University, The
University of Melbourne, The University of Sydney, AAR-
Net, First Languages Australia (FLA), Australian Institute
for Aboriginal and Torres Strait Islander Studies (AIATSIS),
PARADISEC,ARC Centre of Excellence for the Dynamics of
Language (CoEDL), Digital Observatory (Queensland Uni-
versity of Technology), CLARIN.



separately funded research projects across multiple in-
stitutions. Without a long-term institutional home for
Signbank, it is difficult not only to simply secure the
data but also to support editing, and improvements and
additions to enhance its usability and accessibility for
learners and teachers of Auslan, Auslan/English inter-
preters, deaf community members, and language re-
searchers; as well as to prepare its underlying data
structure for linking with the Auslan Corpus. Tweak-
ing of the software and the design of the dictionary
webpages will be made to include and then distinguish
each type of sign form that are possible, such as (i)
conventional lexical signs of Auslan, (ii) gestures used
by both deaf Auslan-users and hearing Australian En-
glish speakers; (iii) conventional signs of the sign lan-
guages of Indigenous Australia; and (iv) conventional
signs found in any deaf community sign language any-
where around the world.

With respect to Phase 1 the Auslan Corpus as it cur-
rently exists (with enriched annotation files that have
been created since 2008) also had no institutional
home. The reason is that these newer annotation files
are not part of the ELAR deposit from 2008. Partly be-
cause there has been no easy way to manage version
control as various research projects add or change an-
notations to existing files, these enhanced or project-
specific annotations files have instead been saved and
backed up privately by Trevor Johnston and other Aus-
lan researchers.

The first phase of the Auslan/LDaCA project started
in early 2022 when the long term hosting of both re-
sources at Monash University was secured. Work has
begun on re-configuring the resources to conform to the
LDaCA data protocols.

4.2. Phase 2: Aggregating and Linking
Language Collections

The second phase is again of particular relevance with
regard to the Auslan resources. Since its creation the
Auslan Corpus has been completely separate from Aus-
lan Signbank, and vice versa. The two need to be linked
both for the benefit of the language community itself,
and to maximise the utility of the data contained within
each.

With respect to the language community, deaf and hear-
ing teachers of Auslan, deaf students and their teach-
ers in schools, and hearing learners of Auslan (school
children, adults, and parents of deaf children), and
trainee Auslan interpreters, have all on multiple occa-
sions asked to access the Auslan Corpus to simply get
more exposure to the language or to have more exam-
ples of particular constructions to use in teaching. Aus-
lan Signbank also needs to be linked to the Auslan Cor-
pus to unlock the full potential of the latter as a resource
for the teaching and learning of Auslan. Linking will
make it possible for teachers and learners to jump from
an entry in Auslan Signbank to attested examples from
the Auslan Corpus. This is particularly useful for stu-
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dents to appreciate the ways the actual production of a
sign in context can vary from its citation form due to
(i) phonological processes found in continuous sign-
ing (which are not unlike those found in continuous
speech), and (ii) morphological processes that change
the shape of signs in systematic ways to express various
meanings.

We envisage that Auslan textbooks and classroom re-
sources will link to Signbank and the Auslan Corpus
to provide vocabulary lists and resources for students,
and that teachers and students will access the dictio-
nary and the corpus both for explicit teaching in class
and private study.

With respect to language researchers, linking will
have practical advantages. A unique identifying gloss
(known as the ‘ID-gloss’) is used for each sign form en-
try in Signbank. It was quickly realised when the first
annotations of the corpus in ELAN were being made
that the Signbank site could be used by annotators to
view ID-glosses and thus ensure consistency in cor-
pus glossing. Linking the two resources by exploiting
the common data point (the ID-gloss) so that (i) users
of the dictionary can view attested corpus examples
for an entry; and (ii) users of the corpus can instantly
view the dictionary entry for an already glossed sign to
check phonological, lexical and grammatical informa-
tion about it, and/or to ensure the correct ID-gloss for
a sign token is chosen. This will enhance additions to
the annotations in the Auslan Corpus, entries in Auslan
Signbank and the integrity of research based on both.

4.3. Phase 3: Enhancing and Facilitating the
Research Potential of Language
Resources

The aggregation of the data in Auslan Signbank and
the Auslan Corpus will improve the research potential
of both datasets, as well as enable new and acceler-
ated research into unexplored aspects of the lexicon and
grammar of the language. In this phase we will develop
specialist tools for text analytics and extend the text an-
alytics workbench to enable large-scale computational
analysis of written, spoken, multimodal and signed lan-
guage data, and to share those workflows with other re-
searchers. Thus, once the annotation environment for
the Auslan Corpus has been streamlined, researchers
should be able to take advantage of LDaCA text ana-
Iytics tools to enhance their research.

These developments will also serve to enhance the
accuracy of phonology description the dictionary and
corpus, and facilitate the management of other multi-
media resources, such as co-speech gesture data, Aus-
tralian Indigenous signed language data, and, ulti-
mately, data from potentially any signed language. It
will also enhance the research potential of these re-
sources.



4.4. Software Development

4.4.1. Previous Work

Over its lifetime, the user interface and functionality of
Auslan Signbank has been consistently improved and
updated. For example, in 2008 a major overhaul of
the Signbank site created new data fields to accom-
modate import of data from Prof. Johnston’s existing
FileMaker lexicon. These new data fields were visible
to logged-in researchers and lexicographers who could
then edit them. In 2014, the ability to add video def-
initions in Auslan was added, meaning that headsigns
could be given definitions in both English and Auslan.
In other words, after ten years the web-based dictio-
nary has started to evolve into the first true monolingual
signed language dictionary—Auslan signs can now be
defined and explained in Auslan itself.

Previous attempts have been made to enable online ac-
cess and annotation of ELAN annotation files (EAFs).
One such attempt using the Auslan Corpus was|Cassidy
and Johnston (2009), which described the approach of
converting EAF files into an RDF-based format which
could more easily be communicated over HTTP. The
new LDaCA corpus storage solution described, in part,
in this paper would make this kind of intermediate for-
mat unnecessary. While online collaborative corpus
editing is not planned for the Auslan/LDaCA project,
it is an avenue ripe for later projects in this area.

4.4.2. This Project

Nationally significant collections of sign language data
of Australia and its region will be secured as preserv-
able digital objects using Arkisto Platforms standards,
a combination of the Oxford Common File Layout
(OCFL) and RO-Crate, and access protocols for Aus-
tralian researchers and communities will be developed.
This will involve using Signbank — the online dictio-
nary of Auslan — and the Auslan Corpus, and work-
ing with sign language and gesture researchers, to de-
posit annotated multimodal video data and dictionary
resources. Deliverables include migration of selected
sign language data collections into RO-Crate/OCFL
formats, the development of access protocols and re-
sources for Australian researchers and communities,
including Auslan teachers and deaf Australians. This
work package is led by Monash University.

4.4.3. Current State of Auslan Signbank

The existing Signbank, both Auslan and subsequent
forks for other languages, is written in Python, using
the Django web framework. Django is an easy-to-
use web framework, which includes a built-in object-
relation mapping library (ORM). While Django’s ORM
has served the needs of Auslan Signbank till now, it
necessitates high coupling between the dictionary and
website content. The ORM stores all data in a single
PostgreSQL database, the architecture of which is par-
tially described in|Cassidy et al. (2018]). Prior to March
2022, Auslan Signbank was hosted by A/Prof. Cassidy,
who developed the original Signbank, at Macquarie
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University. In February 2022, it was moved to tempo-
rary hosting, funded by Monash/LDaCA. This tempo-
rary hosting is planned to end in August 2022, when a
new version of Auslan Signbank will become available
to the public. The final hosting solution has not been
confirmed, but it is expected to use Monash-managed
AWS cloud resources. The auslan.org.au URL will re-
main in use, and existing links will be redirected where
possible.

4.4.4. Signbank Next

The Auslan/LDaCA project has begun a ground-up re-
design of Signbank, Signbank Next, which will incor-
porate modern web development best-practices, includ-
ing WCAG accessible design standardﬂ while deliver-
ing on existing functionality described in |Cassidy et al.
(2018)). Signbank Next will be built with Javascript and
NextJS, an open-source web development framework.

Igannk
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AS

Figure 1: Signbank Next dictionary entry.

In contrast to the Django version of Signbank, and with
some similarity to the FileMaker one, Signbank Next
will use document storage (i.e., MongoDB). Document
storage is well suited to dictionaries, as the amount of
relational information is minimal in such applications.
Each headsign, usually a video or picture, will be stored
with all related information, eliminating the need for
complex joins to construct a dictionary page. Docu-
ment storage has high efficiencies of scale and will eas-
ily maintain speed as Signbank grows.

After the architectural redesign, improvements will be
made to existing Signbank functionality. Headsigns
have historically been sorted according to a manually
curated ‘sign number’, which was used to order signs
by their phonology. With each sign added to Signbank,
it becomes increasing likely that sign numbers must be
reassigned in bulk to make space for new entries. Sort-
ing based on existing phonology fields will be imple-
mented, and the ‘sign number’ field removed. This has
the added benefit of opening the door to custom sorting

Shttps://www.accessibility.org.au/guides/what-is-the-
wcag-standard/



orders, which would be invaluable as non-Auslan signs
are added to Signbank.

More advanced searching and filtering will also be im-
plemented. Currently, a manual tagging system is used
to track problematic entries and missing or low-quality
videos. This system is error prone and incorrectly
tagged entries can be easily missed. Text search ca-
pabilities are similarly lacking; regular expressions are
not supported, and queries only attempt to match from
the start of a translation. These issues will be addressed
with a combination of more comprehensive filters and
the addition of an advanced query syntax.

4.4.5. Unified LDaCA Search Portal

The LDaCA corpora will share a corpus search portal,
Oni. Information about the Auslan Corpus will be pro-
vided on the Auslan Signbank website, but users will
directed to access it through Oni. The Oni search portal
will provide a user interface for browsing and filtering
its corpora and will enable text search across multiple
corpora simultaneously, limited by the text available
in the search index. This project will include scripts
to add the corpus’ English free translation tiers, where
they exist, into the Oni search index.

To conform with other LDaCA resources, the Auslan
Corpus will be transformed to fit the Arkisto Platform
standards. These standards focus on sustainable and
scalable data management. This will also allow the
Auslan Corpus to leverage Arkisto-compatible tools,
including data description software and web portals to
accept new data from the public.

4.4.6. Dictionary Lookup Within ELAN

Global Signbank (Crasborn et al., 2018) has created
two methods to aid the annotation of sign language
against an instance of Signbank. Global Signbank can
generate an ELAN controlled vocabulary from entries,
requiring manual updates from the user as the Sign-
bank is updated. The more recent innovation in this
area is ELAN’s ‘lexicon serviceﬂ which allows ELAN
to log into Signbank with a user’s login details and
download a local cache of compressed headsign videos.
Once this cache has been created, one can search Sign-
bank from within ELAN. This kind of interoperability
is a great quality-of-life improvement for corpus an-
notators, who can quickly confirm glossing accuracy
and improve data consistency, and researchers, who can
quickly compare citation forms with real usage in their
data.

Lexicon service compatibility will be added after the
first release of Signbank Next, with possibility of aug-
menting the service with live API calls in the future,
without needing to download all entries ahead-of-time.

4.4.7. Corpus Lookup From Signbank
Going the other direction, finding attested examples of
Signbank entries in the corpus, will be achieved by con-

7 Available since version 5.0.0b, documented in the ELAN
manual
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Figure 2: The ELAN lexicon service in use.

structing a search index over the corpus’ ELAN gloss-
ing tiers. This index will map from ID glosses in the
annotation onto their timestamps. To ensure proper ac-
cess control checks can be made, users will be required
to link their Signbank and Oni accounts. This work
will benefit any current, or future, corpora that include
ELAN annotation files by allowing gloss searches from
within the regular Oni search portal.

5. Conclusion

A new version of Auslan Signbank will be released,
hosted by Monash University. The Auslan Corpus
will also be made available to both researchers and the
general public via Oni, a repository for digital multi-
modal language data created in partnership between
five Australian universities and seven institutions con-
cerned with language preservation and research. It will
aid the development of a portal and associated back-
end infrastructure for multilingual corpus search and
access, which will enable sign language and gesture re-
searchers to deposit annotated multimodal video data
and dictionary resources, focusing on Australia and its
region. It will use Signbank—the online dictionary
of Auslan—and the Auslan Corpus as testbed collec-
tions. This project involves an interdisciplinary team
including data scientists, linguists, and educators. Im-
portantly, it also includes the establishment of a formal
deaf community based mechanism to advise on the cu-
ration and augmentation of these Auslan resources into
the future.

The online, interlinked Signbank and Auslan Corpus
will be a boon for Auslan teachers and learners at all
levels across Australia. These are extremely valuable
resources for language learners to see how words/signs
are used in context and to understand how grammati-
cal features of sign languages—such as facial expres-
sion or the movement path of the sign—can modify
the meaning of a particular sign. It also allows both
teachers and learners to better understand subtle shades
of meaning between two signs that may have similar
meanings in English by seeing the different environ-
ments in which they are used.
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