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Abstract
This paper addresses the lack of a multimodal approach to specialized knowledge representation in terminology work.
In particular, we introduce a new Multimodal Terminological Metamodel (MTM) for the design of terminology resources
which introduces an explicit modality layer, enabling uniform modelling of different language modalities within
domain-specific and concept-oriented resources. The metamodel is formalised via an entity-relationship schema
and a systematic contrast with the baseline framework — the Terminological Markup Framework (TMF; ISO-16642
(2017)) — to specify revised entities, relations, and cardinalities. As case study, we instantiate the MTM for the signed
modality by defining a minimal data-category module with level-placement constraints, and we provide a lightweight,
TBX-inspired XML serialisation that packages modality-specific terminological data in a consistent structure. Together,
these components deliver a reproducible specification for designing and exchanging multimodal terminology resources.
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1. Introduction

Terminology work deals with building domain-
specific and concept-oriented resources which col-
lect “forms of [verbal] representation” (Picht, 2011)
of specialized knowledge (ISO-1087, 2019). Histor-
ically, the field has accessed these representations
through a specific language modality — namely, the
written modality — since terminological analysis is
mainly based on the study of terms, as linguistic
designations of specialized concepts, as they occur
in expert-authored documents (Thoiron and Béjoint,
2010).

However, knowledge can be verbalized and rep-
resented across multiple language modalities. Ac-
cording to 1ISO-21636-1 (2024), a language modal-
ity is “a language variety specific to a given medium
or channel used for communication by the speaker”.
In addition to the written modality, the international
standard (aimed at providing a comprehensive
framework for language varieties) recognizes spo-
ken, signed, whistled, drummed, and haptic modal-
ities, each of which may — individually or in combi-
nation — characterize a language-use event.

Each of these modalities can serve as the basic
modality for specific individual languages. ISO-639
(2023) specifies that the basic modality is the lan-
guage modality in which an individual language is
most commonly used, in which it develops, and
from which any other modalities of that language
(if any) are derived. For most natural languages,
the basic modality is spoken; the written modal-
ity is derived from it (Chafe and Tannen, 1987), in
the sense that writing represents properties of oral
language use (including non-alphabetic systems).
For individual sign languages, the basic modality is
signed; when these languages are written or other-

wise graphically represented, the written modality
is derived from the signed modality — that is, it rep-
resents properties of visual-spatial language use
(Capirci et al., 2022).

This systemic view of language modalities high-
lights a representational space that extends beyond
writing. Yet these insights have not been opera-
tionalized in terminology theory or resource-design
practice, leaving a structural gap in the multimodal
representation of specialized knowledge.’

Against this backdrop, this paper aims at propos-
ing a framework for the design and implementation
of multimodal terminology resources. In particular,
our contributions are twofold:

1. We introduce a Multimodal Terminological
Metamodel (MTM) that extends the Termino-
logical Markup Framework (TMF) (ISO-16642,
2017) — to our knowledge, the only existing
metamodel specifically developed for the de-
sign of terminology resources — by adding an
explicit modality layer that enables multiple
forms of knowledge representation to be mod-

To our knowledge, the only explicit call for integrating
non-textual material within concept-oriented resources in
terminology studies has mainly come from the LexiCon re-
search group: http://lexicon.ugr.es. Their work
highlights the value of adding images for certain objects
— especially in environmental domains — showing that
combining textual and visual information supports un-
derstanding (Ledn-Arauz et al., 2013; Cabezas-Garcia
and Reimerink, 2022). However, these proposals pri-
marily address the graphical depiction of entities or pro-
cesses (e.g., an image of a beech forest), rather than
the representation of designations when these are con-
veyed through visual-gestural acts (e.g., signs for sign
languages) and should therefore be modelled as first-
class designations within a terminology resource.
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eled uniformly within terminology resources.

2. We present a case study focusing on the
signed modality, providing a compact data
model and a generic-XML serialization in-
spired by the TermBase eXchange (TBX) for-
mat (ISO-30042, 2019), thereby illustrating
how the MTM can be instantiated for visuo-
gestural languages.

The present contribution is primarily conceptual
in nature: rather than evaluating an implemented
system, we propose a formally specified extension
of an existing 1ISO-based metamodel. The ade-
quacy of the proposal is therefore assessed in
terms of structural coherence, compatibility with
TMF principles, and its capacity to model multi-
modal designations without disrupting established
hierarchies.

The remainder of the paper is structured as fol-
lows. Section 2 introduces the MTM conceptual-
ization via an entity-relationship schema and com-
pares it with the state-of-the-art TMF metamodel.
Section 3 specifies a minimal set of data cate-
gories for representing the signed modality, and
Section 4 illustrates the corresponding XML serial-
ization. Drawing on this specific case study, Sec-
tion 5 surveys related work on modeling linguistic
data for sign language resources. Finally, Section
6 presents concluding remarks and outlines future
directions.

2. Multimodal Terminological
Metamodel: Conceptualization

We conceptualize the Multimodal Terminological
Metamodel (MTM) by taking the Terminological
Markup Framework (TMF) (ISO-16642, 2017) as
the baseline and extending it. TMF specification
was designed to ensure interoperability across ter-
minological applications and adopts a nested hi-
erarchical structure (Drewer and Schmitz, 2017;
Vezzani and Di Nunzio, 2020; Ralli and Tamas,
2025). Its core principle is that a single concept —
represented by exactly one concept entry — can be
verbalized in n? languages, each captured in a dis-
tinct language section. For each language, there
may be n terms — each in its own term section — that
designate the concept at the top of the hierarchy.
In practical terms, TMF distinguishes three levels,
which we briefly recall to frame our extension:

» The concept level provides administrative and
language-independent information, such as
the subject field and sub-subject field to which
the concept belongs.

2Here n denotes an arbitrary number at each level
and does not imply numerical equivalence across levels.

* The language level includes language-
dependent information, such as the natural-
language definition of the concept, together
with sources and external cross-references.

» The term level records the term used to des-
ignate the concept, together with its linguistic
properties, such as part of speech, gender,
number, or usage notes.

Building the MTM involves two essential steps.
First, we add a modality layer to explicitly account
for multimodal communication channels. Sec-
ond, we redefine “term” as “designation”, gener-
alizing the notion to include both linguistic and
non-linguistic forms of representation of concepts.
These two points are detailed in Section 2.2.

To present the new metamodel alongside the
original TMF, we adopt the entity-relationship (ER)
model. Introduced by Chen (1976), the ER model
is a widely used conceptual tool for designing re-
lational databases and is well suited to clearly ex-
pressing the structure of a resource. It enables a
precise description of the objects of interest via an
ER schema whose basic elements are:

1. Entities, representing objects that share com-
mon properties.

2. Relationships, defining the logical link between
those entities.

3. Cardinalities, indicating the minimum and max-
imum number of objects that can participate
in each relationship.

Figure 1 compares the ER schema of the TMF
metamodel with the ER schema of the proposed
MTM. In ER notation, entities appear as rectangles
and relationships as diamonds. Cardinalities are
shown on the segments connecting entities and
relationships; each pair specifies the minimum and
maximum number of instances of the adjacent en-
tity that may be involved in that relationship. This
visual comparison clarifies where the MTM follows
the state-of-the-art TMF and where it extends it.

The next sections proceed in two steps. First,
in section 2.1, we describe the ER schema of the
existing TMF metamodel, following the schema pre-
sented in Vezzani et al. (2025). Then, in section
2.2, we introduce the MTM in a strictly comparable
manner, highlighting the areas where the model is
extended (colored elements at the right of Figure

1).
2.1. TMF: ER schema
2.1.1. TMF Entities — Definition

For the TMF metamodel, the entities in the ER
schema are defined as follows:
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Figure 1: Comparison between the ER schema of the original TMF metamodel (left) and the ER schema

of the proposed MTM (right).

“Concept Entry”: “part of a terminological
data collection which contains the terminologi-
cal data related to one concept” (ISO-16642,
2017).

“Language Section”: “part of a terminological

data collection containing information related
to one language” (ISO-16642, 2017).

“Term Section™: “part of a language section
containing information about a term” (ISO-
16642, 2017).

“Concept™ “unit of knowledge created by a
unique combination of characteristics” (ISO-
1087, 2019).

“Language”: “system of sounds, characters,
symbols used for communication” (ISO-1087,
2019).

» “Term”: “designation that represents a gen-
eral concept by linguistic means” (1ISO-1087,
2019).

2.1.2. TMF Entities — Relationships and
Cardinalities

Building on the definitions above, we now detail the
relationships among TMF entities and their cardi-
nalities. The ER schema of the original TMF (at
the left of Figure 1) can be read as follows:

» The entity “Concept Entry” is associated with,
and identified by, the related “Concept” through
the relationship ‘hasConcept’, with cardinality
(1, 1). A concept entry contains zero, one or
more language sections instances (cardinality

(0, n)).

The entity “Language Section” is identified
by the pair “Concept Entry” and “Language”
through the relationships ‘contain’ and ‘hasLan-
guage’ (both with cardinality (1, 1)). A lan-
guage section is associated with the “Term
Section” entity and may include multiple term
sections (cardinality (0, n)).

The entity “Term Section” is identified by the
“Term” itself via the relationship ‘hasTerm’ with
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cardinality (1, 1) and belongs to exactly one
“Language Section” (cardinality (1, 1)).

+ The entity “Concept” has its own identifier and
must be associated with exactly one “Concept
Entry” through the relationship ‘hasConcept’
(cardinality (1, 1)).

» The entity “Language”, identified by its ISO
code, is associated with the entity “Language
Section” through the relationships ‘hasLan-
guage’. In particular, one language can be
used in any number of language sections (car-
dinality (0, n)).

» The entity “Term” is identified by its own iden-
tifier and must be associated with only one
“Term Section" (cardinality (1, 1)).

To illustrate this structure with a simple exam-
ple, consider a concept such as cancer. In TMF,
this concept is represented by a single concept
entry, which may contain, for instance, an English
language section and a French language section.
Within the English language section, different term
sections may encode designations such as can-
cer and carcinoma, each treated as a term directly
linked to that language, without any intermediate
differentiation of communicative modality.

2.2. MTM: ER schema

2.2.1. MTM Entities — Definition

Building on the TMF schema, the MTM metamodel
introduces two new entities — “Modality Section”
and “Modality” — and replaces “Term Section” and
“Term” with “Designation Section” and “Designa-
tion”, respectively. The entities are defined as fol-
lows (where no source is indicated, the definitions
are provided by the authors):

* “Modality Section”: part of a language sec-
tion containing information about a specific
language modality.

» “Modality”: “certain medium or channel used
for communication by the speaker” (ISO-
21636-1, 2024).

+ “Designation Section”: part of a modality sec-
tion containing information about a specific
designation which can be linguistic or non-
linguistic.

+ “Designation” “representation of a concept by
a sign which denotes it in a domain or subject”
(1SO-1087, 2019).

These changes make the metamodel explicitly
multimodal while preserving TMF’s hierarchical

structure. “Modality Section” localizes modality-
specific information within each language, and
“Modality” supplies a clear, standardized character-
ization of the communicative channel. Replacing
“Term” with “Designation” generalizes the represen-
tation to include both linguistic and non-linguistic
forms of specialized knowledge representation, al-
lowing multimodal resources to be described uni-
formly without altering the underlying structural hi-
erarchy.

2.2.2. MTM Entities — Relationships and
Cardinalities

Building on the definitions above, the ER schema of
the MTM (right in Figure 1) can be read as follows:

+ The entity “Concept Entry” remains unchanged
with respect to TMF schema.

» The entity “Language Section” acts as a con-
tainer for all the modality sections of a concept
entry for a given language, as well as informa-
tion pertaining to the concept in that language.
This entity is identified by the pair “Concept En-
try” and “Language” through the relationships
‘contain’ and ‘hasLanguage’ (both with cardi-
nality (1, 1)). A language section is associated
with the “Modality Section” entity and may in-
clude multiple modality sections (cardinality (0,

n)).

» The entity “Modality Section” acts as a con-
tainer for all the designation sections for a
specific modality, within a given language and
for a given concept.® This entity is identified
by the pair “Modality” and “Language Section”
through the relationships ‘include’ and ‘has-
Modality’ (both with cardinality (1, 1)). A modal-
ity section may include multiple designation
sections (cardinality (0, n)).

« The entity “Designation Section”, contains
exactly one designation and the information
about that designation. In particular, it is iden-
tified by the “Designation” itself via the relation-
ships ‘hasDesignation” with cardinality (1, 1)
and belongs to exactly one modality section
(cardinality (1, 1)).

+ The entity “Concept” remains unchanged with
respect to TMF schema.

* The entity “Language” remains unchanged
with respect to TMF schema.

» The entity “Modality” is identified by its own
code and is associated with the entity “Modality

8| necessary, the information related to the basic
modality can be expressed here by a property of this
entity.
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Section” through the relationships ‘hasModal-
ity’. In particular, one modality can be used in
any modality section (cardinality (0, n)).

» The entity “Designation” is identified by its own
identifier and must be associated with only one
designation section (cardinality (1, 1)).

Returning to the previous example, the same con-
cept cancer in the MTM would still be represented
by a single concept entry and a language section,
for instance, for English; however, within that lan-
guage section, separate modality sections could be
introduced — for example, one for the written modal-
ity and one for the spoken modality. In the case of a
sign language such as Auslan (the Australian Sign
Language), the language section would contain a
modality section for the signed modality (as basic
modality), within which video-based designations
are modeled explicitly. This additional layer makes
the communicative channel structurally visible in
the resource.

3. Data Categories Definition

As specified in ISO-16642 (2017), the development
of Terminological Data Collections (TDCs) entails
two abstraction levels. The first is the metamodel,
previously outlined, which is independent of any
particular implementation or software. The second
is the data model level, which introduces data cate-
gories (DCs) — defined as “class of data items that
are closely related from a formal or semantic point
of view” (ISO-30042, 2019) — required to represent
a given TDC. Typical data categories include /sub-
ject field/, /note/, /definition/, etc., conventionally
indicated between forward slashes (/). For termi-
nology work, Termweb* serves as the reference
DC repository, offering a comprehensive inventory
of DCs and their specifications.

The choice of DCs for a specific resource nat-
urally depends on the project and its objectives.
For instance, Termweb currently lists around 3,000
DCs spanning domains such as lexicography, termi-
nology, translation, interpreting, and sign language.
The purpose here is not to provide an exhaustive
catalogue of DCs across language modalities,® but
rather to illustrate, through selected examples, how
they can be modeled within the MTM framework
and how they are distributed across the MTM lev-
els.

“https://datcatinfo.net

5In this regard, see, for example, Declerck (2022), de-
scribed also in Section 5 , who proposes an ontology for
sign language DCs, comprising 260 ontology elements
grouped into five top-level classes (Sign Language Data
Category): (1) ConstructedAction, (2) NotationsForSign-
Languages, (3) Sign, (4) SignLanguage, and (5) Spoken-
Language.

As defined above, the MTM is sufficiently abstract
and general to accommodate terminological data
for any language modality. In what follows, we
focus on a specific use case: the signed modality,
as the basic modality of individual sign languages.

To this end, we examined, as an illustrative exam-
ple, terminological data from the Medical Signbank
for Auslan.® The resource is terminological in scope
— targeting a specific domain (medical) — yet it was
not developed within a strict terminology framework,
i.e., outside the tradition of terminology science as
a research field and standard terminology work.
Figure 2 presents three entries from the Signbank
corresponding to the concepts “abdomen”,” “can-
cer”,® and “mammogram”.®

lan, =
““ignbank

bk~ m~  Dialect Preforance: Qa

Previous Sign | SN 2547 of 5172 In the Ausian Dictionary | Nex Sign

Sign Definition

Provious Sign | Sign 3878 of 5172 I the Ausian Dictionary | Nex! Sige. -

Matches for the word eancer

Sign Definition

As a Noi

Matches for the word mammogram

Sign Definition

As a Noun

Figure 2: Example entries from the Medical Sign-
bank for Auslan (“abdomen”, “cancer”, “mammo-

gram”).

For these three illustrative entries, the informa-
tion provided includes: (1) video, (2) definition, (3)
part of speech, (4) term (i.e., the written form of
the English equivalent for the sign), and (5) where
available, reqister variation — namely, the informal
English term and the specialized English term.

To broaden the range of information types, we
examined further domain-specific sign language re-

®The resource is accessible here: https://
auslan.org.au/about/medicalsignbank/. For
a more detailed description of the project, see Section 5.
"https://auslan.org.au/dictionary/
words/abdomen-1.html
8https://auslan.org.au/dictionary/
words/cancer—1.html
Shttps://auslan.org.au/dictionary/
words/mammogram-1.html
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DC name PID DC definition Value(s) MTM level(s)

/subject field/ http://datcatinfo. A field of special knowledge. free text/con- concept level
termweb.eu/datcat/ trolled pick-
DC-0489 list

/term/ http://datcatinfo. A designation representing the con- byte designation
termweb.eu/datcat/  cept of the terminological entry, stream/free level
DC-0508 generally by linguistic means text

/video/ http://datcatinfo. Recorded visual images used to byte stream  concept level,
termweb.eu/datcat/  represent or illustrate terminologi- designation
DC-0533 cal or conceptual information. level

/definition/ http://datcatinfo.  Arepresentation of aconceptbyan byte modality level
termweb.eu/datcat/  expression that describes it and dif- stream/free
DC-0168 ferentiates it from related concepts.  text

/part of speech/ http://datcatinfo. A category assigned to a word controlled designation
termweb.eu/datcat/  based on its grammatical and se- picklist level
DC-0396 mantic properties.

/register/ http://datcatinfo. Classification indicating the relative  free text/con- designation

termweb.eu/datcat/ level of language individually as- trolled pick- level

DC-1988

signed to a lexeme or term or to list
a text type.

Table 1: Set of DCs with PIDs, definitions, allowed values, and the MTM levels.

sources (described in Section 5): (1) Sign’Maths, °
which provides French Sign Language (LSF) signs
for the mathematical domain; (2) the British Sign
Language (BSL) Glossary,!" covering STEM ar-
eas such as astronomy, biology, and chemistry;
and (3) the Irish Sign Language (ISL) Glossary,'?
which offers signs for parliamentary terminology.
These resources preserve the same core informa-
tion classes and, in some cases — e.g., the last —
add a video with the signed definition in ISL.

The above information classes are then
mapped to their corresponding data categories
in Termweb,® and for each category we specify
constraints on its placement within the MTM —
i.e., whether it should be attached at the concept,
language, modality, or designation level.

Table 1 summarizes the resulting DC module
and the associated level constraints. In particular:

* /subject field/ — Attached at the concept level,
as it characterizes the specialized knowledge
rather than a particular linguistic realization;
implementable as free text or a controlled pick-
list.

» /term/ — /designation/ — In the MTM, /term/

1Ohttps://signmaths.univftlseB.fr/

11https://www.ssc.education.ed.ac.uk/
BSL/

https://www.oireachtas.ie/
en/how-parliament—-is—-run/
houses—-of-the-oireachtas-service/

should be superseded by /designation/ and
placed at the designation level. Because /des-
ignation/ is not currently in Termweb, a new
DC would be required. Values may be a byte
stream (for video, images, or graphical sign-
notation such as HamNoSys'# (Hanke, 2004))
or a string (orthographic forms, glosses).

/video/ — Attached at the concept level when
the content is language-agnostic (e.g., a depic-
tion of an object), and at the designation level
when it records a linguistic verbalization of the
concept. The same would go for a possible
DC for /image/.

/definition/ — Attached at the modality level
so that a single concept can have definitions
across different modalities; values may be
string or byte stream.

/part of speech/ — Attached at the designation
level, since it is a morphosyntactic property
of a specific designation in a given language/-
modality; implemented as a picklist.

/register/ — Treated as an attribute of /designa-
tion/ to capture register variation (e.g., special-
ized vs. non-specialized) at the designation
level; implementable as a free text or a con-
trolled picklist.

4. Serialization Example

In this section, we describe a generic XML-based

equality—-diversity—-and-inclusion/ o . - . )
serialization that instantiates the MTM introduced

isl-glossary/

3The mapping to Termweb data categories was con-
ducted manually by consulting the Termweb repository
and selecting the closest matching DCs based on their ~ dgs—korpus/files/inhalt_pdf/HamNoSys_
formal definitions and intended scope. 2018.pdf

14https://www.sign—lang.uni—hamburg.de/
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above and the DCs outlined previously. While not
a TBX-based implementation, the example in Fig-
ure 3 is TBX-inspired in structure and intent (ISO-
30042, 2019): it mirrors MTM’s layered organiza-
tion — concept — language — modality — designa-
tion — and shows how multimodal information can
be packaged for exchange independently of any
specific software stack.

At the top level, <termBank> stores metadata in
<Header> and the terminological content in <text>.
Each <conceptEntry> aggregates all information
pertaining to a single concept; in the example, the
concept is situated in the medical domain via <de-
scrip type="subjectField">medicine</descrip>, and
includes both textual and signed forms of knowl-
edge representation.

The language dimension is introduced by
<langSec>, while <modalSec> specifies the com-
municative channel — for example, written for En-
glish and signed for Auslan. The attribute ba-
sic="true" marks whether that modality is the basic
one for that language. For example, the signed
modality for Auslan (asf, which is the 1SO-639
(2023) code for Australian Sign Language) is the
language’s basic modality, consistent with 1ISO-
21636-1 (2024). Conversely, for written modalities
in spoken-language contexts we explicitly mark ba-
sic="false", since for most natural languages the
basic modality is spoken (ISO-639, 2023).

Designations are encapsulated by <designSec>,
each containing exactly one <designation> and any
associated descriptors.

In this structure, DCs are attached to the ap-
propriate MTM level: for instance, /part of speech/
and /register/ appear with the designation, whereas
/subject field/ remains at the concept level. Multi-
modality is accommodated by allowing different
value types within designations: for written lan-
guage, the designation is free text; for Auslan, it is
referenced as video media (<mediaRef>) and can
be complemented by a graphical transcription (e.g.,
HamNoSys — not represented in the schema).

Overall, the serialization shows how MTM’s con-
straints translate into a concrete, implementation-
agnostic XML that remains compatible with ISO-
aligned DCs while making room for modality-
specific evidence.

5. Related Work

As discussed in Section 1, terminology science and
practice have so far largely overlooked the multi-
modal dimension in the representation, organiza-
tion, and transfer of specialized knowledge. This is
reflected in the lack of both theoretical studies and
practical implementations addressing the modeling
of different language modalities within terminology
resources — a gap that motivates the present work.

By contrast, related areas such as lexicology and
lexicography, which focus on general-language re-
sources, have devoted substantial attention to the
representation of the signed modality, which is here
our case study. In the field of sign language lexicog-
raphy, numerous projects have investigated how to
document and describe signs and their linguistic
properties (McKee and Vale, 2017). A recent sur-
vey by Sprugnoli (2025) provides a comprehensive
overview of current online sign language dictionar-
ies, analyzing their main characteristics and propos-
ing a comparative framework for their description
and evaluation.

Several initiatives have also explored multimodal
resource development for general-language pur-
poses. The LREC Workshop Series on the Rep-
resentation and Processing of Sign Languages'®
— held regularly since 2004 — has become a major
venue for presenting advances in sign language
corpora, annotation tools, and modeling strate-
gies for visuo-gestural linguistic data. These ef-
forts, however, have primarily focused on corpus-
based and lexicographic perspectives rather than
on terminology-oriented frameworks.

From a modeling standpoint, this lack of multi-
modal consideration extends to both de jure stan-
dards — such as TMF (ISO-16642, 2017) and
TBX (ISO-30042, 2019) — and to de facto stan-
dards in the Linguistic Linked Open Data (LLOD)'®
ecosystem, developed under the W3C commu-
nity framework."”” As noted by Gromann et al.
(2024), sign languages have received very lim-
ited attention within LLOD. One of the few ex-
ceptions is Declerck (2022)’s preliminary ontol-
ogy for representing constitutive elements of sign
languages (available at https://github.com/
Declerck/sl-onto). This model emerged from
efforts to represent multimodal lexical data in the
OntoLex-Lemon framework, with the goal of inte-
grating sign language data into the LLOD cloud.

Beyond these modeling initiatives, a number of
domain-specific projects and deriving resources —
though not conceived within the field of terminol-
ogy science — demonstrate the practical relevance
of multimodal representation in specialized con-
texts.'® Dalle et al. (2024) present the Sign’Maths
resource, devoted to creating mathematical signs
in LSF through a collaborative and iterative pro-
cess. Their approach involves bilingual teachers
and Deaf experts who jointly explore concepts, as-
sess existing signs, and, when necessary, coin new
ones that align with both mathematical definitions

15https ://www.sign-lang.uni-hamburg.de/
lrec-ws/workshops.html

®https://linguistic-lod.org

"https://www.w3.0rg

'8|inks to access the mentioned resources are already
provided in Section 3.
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<?xml version="1.0" encoding="UTF-8"?>
<termBank xml:lang="en">
<Header>
<fileDesc>
<sourceDesc>

<p>Example of a generic XML-based serialization</p>

</sourceDesc>
</fileDesc>
</Header>
<text>
<body>
<conceptEntry id="fictious_id">

<descrip type="subjectField">medicine</descrip>

<media type="video">

<mediaRef xlink:href="http://example.org/media/cancer-overview.mp4"/>

</media>

<langSec xml:lang="en'">

<modalSec modality="written" basic="false" dcRef_modality="ISO 21636-1:2024">

<descrip type="definition">

A disease caused by uncontrolled division of abnormal cells.

</descrip>

<designSec>
<designation>cancer</designation>

<descrip type="part of speech">noun</descrip>

</designSec>

<designSec>
<designation>carcinoma</designation>

<descrip type="part of speech">noun</descrip>
<descrip type="register">specialised</descrip>

</designSec>
</modalSec>
</langSec>

<langSec xml:lang="asf">

<modalSec modality="signed" basic="true" dcRef_modality="ISO 21636-1:2024">

<descrip type="definition">
<media type="video">

<externalRef xlink:href="https://auslan.org.au/dictionary/words/cancer-1.html"/>
<mediaRef xlink:href="http://example.org/media/auslan-cancer-definition.mp4"/>

</media>
</descrip>

<designSec>
<designation>
<media type="video">

<externalRef xlink:href="https://auslan.org.au/dictionary/words/cancer-1.html"/>
<mediaRef xlink:href="http://example.org/media/auslan-cancer-sign.mp4"/>

</media>
</designation>

<descrip type="part of speech">noun</descrip>
<descrip type="register">specialised</descrip>

</designSec>
</modalSec>
</langSec>
</conceptEntry>
</body>
</text>
</termBank>

Figure 3: Generic XML-based serialization for cancer.

and phonological constraints of LSF.

Similarly, O'Neill et al. (2019) describe the British
Sign Language Glossary Project, which develops
specialized BSL vocabulary for scientific fields. The
project follows a co-creation methodology involving
Deaf scientists, interpreters, and educators. Its
workflow includes identifying key scientific terms,
analyzing conceptual content, evaluating existing
signs, proposing and validating new signs, and

publishing them online with definitions and videos.

The process leverages visual iconicity, derivation,
and composition to ensure clarity and usability in
context.

Comparable participatory methodologies under-
pin the Medical Signbank project in Australia (John-
ston and Napier, 2010), aimed at developing and
standardizing Auslan medical terminology through
collaboration among linguists, interpreters, health-
care professionals, and Deaf community members.
The resource provides an interactive online dictio-
nary featuring videos of medical terms and invites
contributions from users to expand and refine the
lexicon.

Finally, Grant and O’Leary (2023) describe the
creation of an ISL Parliamentary Glossary, devel-
oped after the ISL Act, published in 2017, recog-
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nized ISL as an official language of Ireland. The
project involved interpreters and Deaf students in
coining approximately 80 new signs for parliamen-
tary terminology, validated through extensive com-
munity consultation. The resulting glossary, pub-
lished by the Houses of the Oireachtas, is designed
as an evolving, open-access resource to enhance
civic participation and reduce terminological gaps
in political discourse.

Taken together, these initiatives illustrate the
growing recognition of multimodality — particularly
the signed modality — as an integral component
of linguistic representation. However, they also re-
veal the lack of unified frameworks or standards for
integrating such modalities within terminology re-
sources, underscoring the need for a multimodal ter-
minological metamodel such as the one proposed
in this work.

From a practical perspective, the absence of a
modality-aware metamodel means that terminology
resources cannot systematically encode whether a
designation is written, spoken, or signed, nor can
they enforce consistent constraints across modali-
ties. The MTM proposed here addresses this limi-
tation by making modality an explicit structural di-
mension, thereby enabling interoperable modeling
of multimodal data within standardized terminology
workflows.

6. Conclusion and Future Work

This paper has proposed the Multimodal Termino-
logical Metamodel (MTM), a conceptual and struc-
tural extension of the Terminological Markup Frame-
work (TMF) that introduces an explicit modality
layer to enable the uniform representation of multi-
modal designations within terminology resources.
Through the case study on the signed modality,
we have illustrated how the MTM can model visuo-
gestural designations alongside written forms, thus
bridging a long-standing gap in the representation
of specialized knowledge.

Beyond its technical contribution, the MTM pro-
motes a more modality-aware approach to termi-
nology work by recognizing that specialized knowl-
edge may be expressed and accessed through
multiple communicative channels. Treating modal-
ity as an explicit structural dimension ensures that
no form of designation is implicitly privileged at the
modeling level. In this sense, the MTM contributes
to a more inclusive and media-neutral terminology
infrastructure. In this respect, it aligns with broader
efforts to make language resources more acces-
sible, equitable, and representative of diverse lin-
guistic communities.

The introduction of an explicit modality layer also
has implications for existing monomodal terminol-
ogy resources, which currently represent the major-

ity of implementations. Rather than merely adding
structural depth, the MTM reconfigures the hierar-
chy to make the communicative channel an explicit
modeling dimension. In monomodal contexts, this
results in the systematic instantiation of a modality
section even when only one modality is present.
While this introduces an additional structural layer,
it enhances conceptual clarity and future extensibil-
ity, enabling resources to accommodate multimodal
data without redesign. From a technical standpoint,
the impact on data size, storage, and processing
depends on the number of modalities represented;
the model scales proportionally to the granularity
of representation chosen. Thus, the MTM does
not aim to minimize structural complexity per se,
but to render modality structurally visible in a con-
trolled and interoperable manner, aligning termi-
nology resources with contemporary multimodal
communication practices.

Future work will focus on testing the MTM across
additional domains and modalities, refining the as-
sociated data categories, and exploring interoper-
ability with LOD frameworks to promote the inte-
gration of multimodal terminological data within the
wider language resources ecosystem.

A further development concerns the formaliza-
tion of a controlled vocabulary for modality val-
ues within terminology data category repositories.
While ISO-21636-1 (2024) provides a conceptual
classification of language modalities, its integration
into DC repositories such as Termweb would bene-
fit from a dedicated extension specifying modality
as a standardized data category with a controlled
set of permissible values. Such an extension would
strengthen interoperability and ensure consistent
modeling across implementations of the MTM.

Finally, future work will also include empirical
validation through the implementation of MTM-
compliant termbases and comparative analysis with
alternative modeling strategies.
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