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Abstract
We describe our current work for linking a new ontology for representing constitutive elements of Sign Languages with lexical
data encoded within the OntoLex-Lemon framework. We first present very briefly the current state of the ontology, and show
how transcriptions of signs can be represented in OntoLex-Lemon, in a minimalist manner, before addressing the challenges

of linking the elements of the ontology to full lexical descriptions of the spoken languages
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1. Extended Abstract

The final goal of our work is to provide for a mul-
timodal extension to the OntoLex-Lemon framework
(Cimiano et al., 2016)), which was originally conceived
for covering the written and phonetic representation
of lexical data, as can be seen in the relation ex-
isting between the ontolex:LexicalEntry and
ontolex:Formclasses, which are displayed with the
core module of OntoLex-Lemon in Figure[I]
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Figure 1: The core module of OntoLex-Lemon,
taken from https://www.w3.0rg/2016/05/
ontolex/
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Thereby, we aim at supporting the same type of seman-
tic interoperability between Sign Language(s) (SL) lex-
ical data as this is achieved in OntoLex-Lemon for the
written or phonetic representations of lexical data.

Sign Language is a type of natural language with
distinctive properties It poses a challenge for its
integration in OntoLex-Lemon, as SL descriptions
and interpretations involve a huge number of de-
scriptors (or data categories), including information

!Specifics of Sign Languages and the challenges for defin-
ing a corresponding writing system are described in depth in
(Bianchini, 2021)

about “physical” (body parts) and spatial (orienta-
tion, movements, etc.) elements, which are not play-
ing any role when it comes to represent the “classi-
cal” lexical data in the spoken or written language.
This complexity of the SL lexical data and the chal-
lenges it poses for its full formal representation in the
OntoLex-Lemon lexical framework might lead to the
design of a specific module extension, in which we
can also address the issue on how to represent cross-
modal relations, as this was not needed in the case of
the values of only the ontolex:writtenRep and
ontolex:phoneticRep properties (see Figure |I).

One aspect of our work was to design and implement
an ontology of the data categories used for describ-
ing Sign Languages, including the already mentioned
“physical” (body parts) and spatial (orientation, move-
ments, etc.) elements, but also classifications of dif-
ferent types of sign languages, the phonological prop-
erties of SL, etc. The current status of this ontology
is presented in a paper (“Towards a new Ontology for
Sign Language”) to be presented at the LREC confer-
ence, and which we briefly summarise in this extended
abstract.

We built the ontology on the basis of a number
of available SL resources, like the CLARIN con-
cept repository (https://www.clarin.eu/
content/clarin-concept-registry),

the American Sign Language lexicon (https:
//asl-lex.org/visualization/),

the British Sign Language dictionary
(https://www.british-sign.co.uk/
british-sign-language/dictionary/) or
the Institute for German Sign Language and Com-
munication of the Deaf at the University of Hamburg
(https://www.idgs.uni—-hamburg.de/), and
the “SignGram Blueprint. A Guide to Sign Language
Grammar Writing” publication, resulting from the
SignGram COST Action: https://parles.upf.
edu/llocs/cost-signgram/node/18.

Our approach consisted mainly in proposing an har-
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monisation of all the features (or data categories) intro-
duced and explained in those different highly relevant
sources, and to organise this harmonised set of descrip-
tors into an ontology, while conserving the information
on the origin of the data. We have for now more than
260 harmonised ontology elements, organised in a (ten-
tative) hierarchy. Figure |2|is displaying aspects of the
current state of the SL ontology.

Parallel to this work, we started to investigate the
encoding of transcriptions of Sign Language data in
OntoLex-Lemon. For this purpose, we studied the type
of transcription offered by the HamNoSys notational
system (Hanke, 2004)E] Figure |3| displays the sign la-
belled with the German word “Busch”.

As HamNoSys per se is not machine-readable, we are
making use of a conversion of it into an XML format
called SiGML, which is very often used as the input to
avatar generation software, as described in (Jennings et
al., 2010). There exists a python implementation that
transforms HamNoSys in SiGML, which is described
in (Neves et al., 2020). The resulting notational code,
an example of which is displayed in Figure[] is the one
we use to be included in OntoLex-Lemon, and from
which we can link to elements of the ontology, or to a
pose or video streaming object.

We tentatively represent this SIGML code as a value of
the OntoLex-Lemon “writtenRep” property, with a spe-
cial tag “sigml”, as can be seen in Figure[5] We need to
stress here that the string “Busch” associated with the
HamNoSys notation of the sign is to be considered as a
label, and not as a lexical entry. In our suggested repre-
sentation, we can see how three encodings for “Busch”
are representing three different modalities, with differ-
ent types of information. But other options are under
discussion within the Ontolex community.

An alternative solution could consist in introducing a
specific lexical entry for the “word” used for labelling
the sign, and to “loosely” relate it to the lexical entry
that is encoding the word “Busch” as used in the spo-
ken language. Another option would be to consider the
label “Busch” rather as a conceptual entity, which can
be linked to a number of lexical entries that could be a
lexical realisation of this conceptual “tagging”, as we
can think that the annotators of SL corpora are rather
using concepts instead of specific lexical entries of the
spoken language. In this we would orient ourselves to-
wards a WordNet like representation of the semantics
of signs.

2. Current Work

While the solution presented in the former section for
encoding transcriptions of SL data in OntoLex-Lemon
seems to be relatively straightforward, it does ignore
many aspects of Sign Languages, which are encoded

2See also https://www.sign-lang.
uni-hamburg.de/dgs—korpus/files/inhalt_
pdf/HamNoSys_2018.pdf for a detailed graphical
representation of HamNoSys

in our ontology. Our current work, to be made soon
available in a first version, consists in implementing a
strategy for linking the descriptors included in the SL
Ontology with the OntoLex-Lemon representation of
HamNosys/SiGML encodings, maybe also including
videos sequences as external references.

We need for this to take into account a variety of de-
scriptor types, some of which we summarise in this
section.

The ASL-LEX (https://asl-lex.org/
visualization/) resource uses for describ-
ing a sign ca 95 features distributed over 7 main
classes: Frequency Properties, Iconicity Properties,
Lexical Properties, Sign Duration, Phonology, Phono-
logical Calculations, and Acquisition Information.
As we can see, some of those data categories are not
included in the HamNoSys/SiGML set of features.
We will need to include the “Acquisition Information”
within the Metadata Module for OntoLex (LIME),
which might need to be extended. This high number of
descriptors is challenging, as it makes it difficult to link
them in a consistent way to the HamNoSys/SiGML
representation in OntoLex-Lemon, also with the
question if all the 95 features are equally relevant for
this linking task.

The British Sign Language dictionary
(https://www.british—-sign.co.uk/
british-sign-language/dictionary/) has
an interesting approach, as it offers textual descriptions
of the sign used for a concept. For example for
“aeroplane”, the site is providing this information:
Description: Thumb and little finger of primary hand
extended with palm facing downwards. Hand starts in
front of body and moves up at an angle across body.
Definition: A machine that can fly. It has wings and
engines. Also Means: plane, flight”. The text included
in the “Description” section is very interesting and
very specific to Sign Language (or for describing
gestures in general), and for which we have no field
in OntoLex-Lemon. It will be challenging to link
this kind of information to an HamNoSys/SiGML
representation in OntoLex-Lemon, as the text has to
correspond to the features used in the XML code. Also
interesting in the “Aeroplane” example is the fat that
various meanings are given to the sign. This calls also
for a WordNet like representation in OntoLex-Lemon,
and linking thus the set of features used for describing
the sign to an ontolex:LexicalConcept instance.

We also need to handle multilingual aspects. The
Dicta-Sign project is offering a list of 1000 concepts
realised in 4 languages (German, Greek, English and
French), with videos and HamNoSys transcriptions. As
the “words” used to label the concepts (like “aban-
don”) can not be considered as lexical entries, we
will integrate those labels as instances of the on-
tolex:LexicalConcept. It remains unclear to how many
lexical entries those concepts can be linked.

As a consequence of this preliminary study, we see that
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[2 Classes
sldc:ConstructedAction
sldc:NotationsForSignLanguages (9)
v sldc:Sign (254)
sldc:Duration
v sldc:Fingerspelling
sldc:Fingerspelling_Fingerspelling-And-Sign
sldc:Fingerspelling_Initialization
sldc:Fingerspelling_Multiple-letter_signs
sldc:Fingerspelling_OneByOne
sldc:Fingerspelling_Single_manual_letter_signs
sldc:LexicalProperties (15)
v sldc:Phonology (239)

v [0 sldc:Phonology_Manual (210)

sldc:DominantHand

2 sldc:HandShape (73)
sldc:Location (105)
sldc:Movement (23)
sldc:NonDominantHand
sldc:Orientation (6)
sldc:TwoHandedSigns (3)

v sldc:Phonology_NonManual (7)
slde:NonManual_Arm
sldc:NonManual_Body

v sldc:NonManual_Head (4)
v sldc:NonManual_Face (4)

v sldc:NonManual LowerFace (3)
<
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Figure 2: A screenshot of the ontology, displaying parts of its tentative hierarchy of classes
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ontolex:Busch_Sg
rdf:type ontolex:Form ;
lexinfo:gender lexinfo:masculine ;
lexinfo:number lexinfo:singular ;
rdfs:label "\"Busch\""@de ;
ontolex:phoneticRep "\"bu[\""@IPA ;
ontolex:writtenRep "\"Busch\""@de ;
ontolex:writtenRep "\"hamsymmlr

Figure 3: The sign labelled with the German Word
“Busch” in HamNoSys notation, using the four fea-

tures: Handshape, Orientation, Location and Actions.

Figure 4: The Transformation of an HamNoSys nota-
tion for the German label "Busch” in SiGML code

linking a set of features describing signs to a lexical en-
try of the spoken language might not always be possi-

hamfinger2345
hamfingerbendmod
hamthumboutmod
hamextfingeruo
hampalmd
hamclose
hamshoulders
hambetween
hamchest
hamcircleo
hamrepeatfromstart\""@de-DE-sigml ;

Figure 5: Inclusion of the SIGML code as an instance
of the ontolex:Form class

ble, but rather to instances of ontolex:LexicalConcept.
An other consequence seems to be that we might need a
specific module for describing dictionaries or lexicons
of sign languages.
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