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Abstract

In this paper we present the methodology of data collection and implementation of databases with the purpose to create extensive
lexical and terminological resources for the Greek Sign Language (GSL). The focus is on issues of linguistic content validation,
multipurpose design and reusability of resources, exemplified by the multimedia dictionary products of the projects NOEMA (1999-
2001) and PROKLISI (2002-2004). As far as data collection methodology, DB design and resources development are concerned, a
clear distinction is made between general language lexical items and terms, since the creation of resources for the two types of data
undergoes different methodological principles, lexeme formation and usage conditions. There is also reference to content and interface
evaluation mechanisms, as well as to basic linguistic research carried out for the support of lexicographical work.

1. Introduction

A basic requirement for the treatment of signs or sign
streams as linguistic input for NLP and for the
development of applications that make use of linguistic
data, is the existence of adequate linguistic resources in
the form of electronic lexical databases and computational
grammars.

The Greek Sign Language (GSL) has only recently started
to be subject to systematic linguistic analysis. This is, on
one hand, due to the fact that it was not until 2000 (Act
2817) that GSL was recognized by the Greek Parliament
as an official language of the Greek State. On the other
hand, this interest is directly connected to the
development of technologies, which enabled the creation
of electronic linguistic resources (including lexicons,
grammars and sign language corpora) for languages that
are uttered in the three-dimensional space (see also
Efthimiou et al., 2004). Such resources can nowadays be
adequately stored, retrieved and represented, exploiting
the ability of current systems to incorporate various
multimedia functionalities for the generation of signs, into
a single platform.

2. GSL lexicography: the background

In contrast to other sign language systems, i.e. the ASL
(Tennant & Gluszak Brown, 1998 ; Wilcox et al., 1998),
systematic lexicographical work in respect to GSL has
started only recently, within the framework of the
NOEMA project (1999-2001).

This was the first attempt to create multipurpose reusable
linguistic resources for GSL. Part of the project
description was the creation of a digital sign stream
narration corpus and an electronic dictionary of basic GSL
vocabulary. The spin-off products of that project, among
which are a 3,000 entry multimedia bilingual dictionary
(GSL-Greek) of basic vocabulary and a multimedia
children’s dictionary of GSL (Kourbetis & Efthimiou,
2003), reflect the methodology for creating linguistic
resources followed, the content and interface evaluation
mechanism adopted, as well as the basic linguistic
research carried out to support the lexicographical work
(NOEMA Project, 2001).
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The knowledge acquired with respect to the morpho-
phonological operations the formation of simple and
complex signs allowed for: a) the construction of rules for
creating new valid signs, b) the denomination of relevant
terms and c) the classification of GSL linguistic resources
into terminological lists. All these have significant impact
on the development of both communication and
educational tools using technologies which allow the 3D
representation of linguistic content.

3. Methodological principles of vocabulary
formation

The initial steps of our work on GSL vocabulary included
a survey of the existing lexicography (Logiadis &
Logiadis, 1985) and syntax literature. It came out that the
available knowledge of GSL was only based on individual
fragmentary attempts. These usually lacked scientific
criteria, did not derive from systematic scientific analysis
and generally involved the creation of some kind of
lexicon. This fact is directly connected with the prevailing
assumption that GSL is not an autonomous linguistic
system but, rather, some kind of representation of aural
Greek.

Consequently, the creation of lexical resources had to take
into serious consideration the linguistic material that
would serve as the basis for the lexicographical work
(Johnston & Schembri, 1999) and which should reflect
linguistic synchrony, also allowing for an adequate
grammatical description of GSL (Bellugi & Fischer,
1972).

Next, we will present the methodologies adopted for
compiling two vocabulary lists: a general purpose basic
vocabulary of 3,000 initial signs and a vocabulary of basic
computer-skills terminology.

In both cases, extensibility and reusability were the main
design principles, whereas lack of previous linguistic
resources dictated specific methodological approaches to
data collection (for the general purpose vocabulary), as
well as to new sign formation (for the computer-skills
terminology list).



3.1. Methodology of creation of a general purpose
basic vocabulary: data collection

The first step of this task mainly involves the compilation
of the basic sign vocabulary' of GSL. In the process of
compiling a list of 3,000 basic signs of GSL without an
appropriate corpus available, a decision had to be made as
to whether statistical frequencies, every day use or
vocabulary lists taught to young children would constitute
our data.

In order to overcome the lack of GSL resources, we
comparatively studied the proposed basic vocabularies or
‘defining vocabularies’ of three well analyzed aural
languages: English, French and German (Mueller et al.,
1995 ; Gougenheim, 1958 ; Longman Dictionary of
Contemporary English). Based on this study, we gathered
a core 3,650 lemma list, which was, then, compared to
two other lists:

e the first one, containing 1,850 words, was
provided by the Hellenic Federation of the Deaf
(HFD) and derived from a previously videotaped
and lemmatized corpus to serve as basic study
material for GSL;

e the second one contained the 2,100 most frequent
words in the Hellenic National Corpus (HNC), an
electronic corpus of general Greek developed by
ILSP, which contained 13,000,000 words at the
period of study.

The HNC (1999) word list is of significant importance,
given that it contains words corresponding to existing
appearances in text corpora. On the other hand, the words
that consist the basic vocabularies of different languages
carry an even heavier weight because they allow reference
to a set of concepts rather than isolated words. Such
concepts may be viewed as basic in respect to everyday
communication. Since we proposed a concept-based
approach to vocabulary building, we had to take into
account the issue of the representation of these concepts
through different grammatical categories. We noticed that
in the vocabulary lists included in our study, concepts
were represented either by a single or by more than one
grammatical category, without following a systematic way
of listing (i.e. in one case, the proposed representation
involves basic/base(v) vs. base(n)/base(v) and in another
difference/differ vs. difference/different).

In the case of GSL vocabulary, we either adopted the
words suggested by HFD or followed suggestions made
by individual native GSL informants. Specific
grammatical categories were further excluded from the
GSL list on the basis of the numerical restriction of 3,000
signs. Subject to this exclusion were adverbs (unless no
equivalent adjective was available) and passive verb
forms and participles (unless the latter had an adjectival
function in the language).

As a result, a 2,800 concept list was formed, which was
then presented to HFD for comments, enrichment with
concepts specific to deaf communication and video
recording (Efthimiou & Katsoyannou, 2001). For every
concept on the proposed list three parameters are true:

" One should notice that the notion of basic vocabulary is
not uniformly defined in the relevant literature, which
raises the issue of selecting the appropriate
methodological approach to deal with the data.

52

e they have a high frequency rate in the vocabulary
of Greek according to HNC data;
e they are included in at least two of the proposed
basic vocabularies we took into account (Figure
1);
e they can be expressed by words of more than one
grammatical category (i.e. love(n)/love(v)) or by
a concatenation of synonyms (i.e. angry-furious).
The aim of this procedure was to form the basic sign list
of GSL as used by native signers without being biased by
external parameters. For this reason, our informants were
asked to propose synonym or antonym signs for concepts,
wherever possible, so that semantic relations be stated by
means of GSL mechanisms rather than via influence from
spoken Greek or other language systems.

3.2. Methodology
terminological resources

As far as GSL terminological resources design is
concerned, we had to take into account that the
introduction of specific concept systems in the language
means creating new term systems for representing these
concepts (Sager, 1994 ; Otman, 1996). In the initial stage
of defining the methodology for term formation, we
focused on the principle that new term denominations,
term signs in our case, should incorporate and
demonstrate the following properties innate to the
language (Gee & Goodhart, 1985):

e  GSL mechanisms of vocabulary organization;

e  GSL mechanisms of word formation;

e GSL lexical unit function in sign

production.

The task of term list formation (Rey, 1995) incorporates,
to a considerable extend, the characteristics and
conditions of lexicographical work. However, there is a
crucial point of differentiation, as the items included in a
terminology list carry a given semantic value only within
a specific context of use, outside which they may carry
different meaning or no meaning at all.
Furthermore, terms are one-to-one representations of
concepts, which are organized into systems (Rey, 1996)
and, in contrast to other lexical items, may consist of
complex syntactic and/or semantic units which are formed
not merely by linguistic but also by other (i.e.
mathematical) symbols or a combination of them (Wright
& Strehlow, 1995).
The primary task in terms of the initial linguistic data
collection was defining the field of coverage (Sager,
1990). This was followed by a study of the content of
term intensive corpora on the selected fields of
knowledge. The result was the extraction of a set of
concepts for each field. Our example case is the field of
computer-skills terminology. In this specific case, the
language of initial knowledge creation is English. As a
result, a considerable proportion of the terms,
denominating the relevant concepts, are transferred either
directly or indirectly from English into receiver
languages, such as Greek. Consequently, the concept list
of computer-skills terminology had, in our case, two
existing representation equivalents in the context of
spoken languages: a set of English terms (source
language) and a set of their Greek translations (receiver
language).

of  development of

stream



The task was to create terms in GSL for the same
concepts, allowing for the least possible influence by
previously existing representations, while creating
terminological items according to sign language word
formation principles. This was a crucial prerequisite for
the proposed denominations to be recognized by native
signers as components of GSL with acceptable internal
structure and specific cognitive content.

This task of concept denomination for the formation of a
terminology list in GSL was undertaken by a working
group of terminologists, computational linguists,
computer scientists, GSL specialists and computer skills
teachers which included members of the Greek Deaf
Community.

The output of this group work was a list of video recorded
terms, which were entered into a DB along with their
Greek and English equivalents.

4. Organization of vocabulary databases

The internal organization of the lexical resources database
differs from the one designed for storing terminological
items with respect to lemma-related information as far as
the expected functionality of resources is concerned.
Thus, synonyms and antonyms (Figure 2) are included
only in the case of general vocabulary, whereas standard
GSL phonological features such as handshapes are
included as lemma related information in both DBs. For
the same reasons, lemmas in the terminology DB are
related not only to field but also to sub-area of use, in
order to allow for greater precision and clear lemma
interrelations.

4.1. Design and development of the general
purpose vocabulary DB

Given the specific goal of creating exhaustive reusable
vocabulary resources of GSL, the design of the general
purpose vocabulary DB incorporated a number of
properties which include fields for:

= video recorded signs,

= grammatical category of lemmas,

= synonyms,

= antonyms (Figure 3),

= interpretations,

= lemma classification by thematic category,

= lemma translation into Greek and

= HamNoSys annotation features of lemma

phonology (Prillwitz et al., 1989).
The DB was then enriched with lexical content following
the methodology for data collection described above.
Experience gained by lemma analysis of the selected
video signs enabled a number of assumptions regarding
the morphological structure and sign formation
mechanisms of GSL (Efthimiou & Katsoyannou, 2002).
This knowledge provided the grounds for introducing new
signs as in the case of GSL terminology items.
The implementation of the DB has already proven that the
above structure allows for a multi-dimensional use of the
resources created. The reusability of the general GSL
vocabulary resources has already been tested by the fact
that these resources provided the lexicographical content
for a number of dictionary products. The same DB content
also draws on on-going research with respect to efficient
sign representation.

53

4.2. Design and development of the terminological
DB

The design of the terminological resources DB is based on
a term list, the formation of which was described in the
methodology section 3.2 above. Each entry corresponds to
a term and includes fields for:

e the video recorded term-sign,

e a video capture file serving as a visualized
definition (Rousseau, 1983),
the equivalent Greek term,
the equivalent English term,
a lemma identification code number,
a code indicator corresponding to the basic
handshape for the term-sign formation in GSL,

e a link to HamNoSys features other than the

handshape, and

e sub-area fields in which each term is used.
In the case of computer-skills terminology, the sub-area
fields include the following categories:
General Notions,
Word,
Excel,
Access,
Internet Explorer,
Power Point and
Windows.
By adopting this architecture, the extensibility of the DB
is guaranteed through the possibility of adding new terms,
entry fields or terminology domains. Moreover, DB
maintenance through addition, deletion or modification of
term entries is possible without crucial or risky changes in
terms of programming (Sowa, 2000).

5. Dictionary implementation

To exemplify the (re-)usability of the lexical resources
discussed here, we make a short reference to two relevant
products: a bi-directional (aural Greek-GSL and GSL-
aural Greek) dictionary, compiled after a systematic
survey of linguistic structure and a computer-skills
trilingual dictionary (GSL-Greek-English).
As far as the dictionary making process is concerned, the
organisation of entries was based upon the principle of
usability in terms of the two user groups. Thus, each sign-
lemma is followed by different defining / exemplification
elements in both cases. In the general purpose dictionary
(Efthimiou & Katsoyannou, 2001 ; 2002), entry structure
provides the following set of information with respect to
each GSL lemma:

= translation equivalent(s),
an explanation in Greek,
synonyms in GSL,
antonyms in GSL,
illustrative image (whenever possible),
thematic category for lemma classification.
The inclusion of a Greek definition and translation helps
non-native GSL signers enrich their vocabulary of modern
Greek. At the same time, thematic categorization enables
the learning of groups of signs which relate to each other
semantically or pragmatically.
Lemma search is possible in the following manners:

= by order of handshapes within lemmas (Figure 4),

= by thematic category (e.g. «plant namesy),

= by alphabetical order of the modern Greek

translations.



Dictionary users perceive the special features of GSL in
direct reference with Greek, while thematic fields function
as a bridge between each sign and its Greek equivalent.
Concerning the terminology dictionary, as soon as the
application starts, the items in the DB are processed so as
to filter the lemmas corresponding to the user selection
criteria (PROKLISI Project, 2003).
The lemma screen includes the following elements:
= thematic category,
= a list of every lemma in this category, from
which users can select,
the selected lemma in Greek,
the selected lemma in English,
a video-lemma in GSL,
a list of all sub-area fields in which the selected
lemma appears,
= ascreen capture example of the term,
= a videotaped text in GSL with a concise
presentation of the selected thematic category.
Users can access the content in the following ways:
= by the main handshape which forms the sign
corresponding to each term. In this case, each
sign is also accompanied by equivalents in both
Greek and English, a list of thematic categories
relevant to the term, a video presentation of the
term, and a videotaped text with an introduction
to the selected sub-area;
= by the Greek or English term equivalents in
alphabetically ordered lists (Figure 5). The
sign which corresponds to the selected term can
appear either by clicking on the list or by
typing it in, in one of the suggested languages.
Items of information available for this search
option include: a list of every sub-area in which
the selected lemma appears, a video
exemplifying the lemma and the videotaped
text with an introduction to the selected
thematic sub-area;
= by thematic sub-area. In this case, users can
select among seven thematic categories (Figure
6) corresponding to the sub-areas in which
computer-skills terminology is categorized.
This option retrieves the corresponding terms in
three lists of equivalents: GSL-Greek-English.
Items of information available for this search
option also include the other sub-areas in which
the term appears, a video capture explanation of
the term or an image, and an informative sign
stream presentation of the selected sub-area.

6. Evaluation criteria and procedure

Evaluation procedures for both dictionary products were
carried out by user groups of native GSL signers in real
use environment. The basic vocabulary dictionary was
tested in two rounds, in the context of various
communicative situations. The evaluation body was
composed of GSL native signers of various age groups,
who were asked to use the dictionary in school, work and
home environment and complete an evaluation criteria
list. The related questionnaire contained 26 multiple
choice questions and 5 free input slots. The main
evaluation  criteria  comprised educational and
communication needs, type of profession, source that
disseminated the NOEMA product, interface design
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(screen organization, menus, help provided), efficiency of
information accompanying the entry for each sign,
adequacy of information introducing general aspects of
GSL grammar incorporated in the product, period for
getting used to navigating through the product and
possible recommendations for future versions. The output
of that first circle of evaluation served as feedback for
making improvements to the final dictionary product. The
second evaluation step followed the same methodology,
with the purpose of verifying the acceptance of the
product by the Greek Deaf Community. More information
on the evaluation of the basic vocabulary dictionary can
be found at the related project deliverable (NOEMA,
2001).

A first version of the computer-skills terminology
dictionary was experimentally introduced as an education
support tool in a continuous education class. Comments
on both system functionality and content efficiency were
incorporated in the final product version to be released on
30" March 2004.

7. Future research & development goals

Future development efforts in respect to both platforms
(basic vocabulary dictionary and computer terminology
dictionary) include investigation of the possibility of
implementing smarter search options, in relation to the
ongoing extension of the basic vocabulary DB content.
Efficient sign-based user look-up features will also be
incorporated along with fuzzy search capabilities (as
proposed, for instance, by Wilcox et al. (1994)).

Based on the proposed methodology for the creation of
the computer-skills terminology dictionary, other
specialized dictionaries, intended to serve knowledge
transfer in several areas of interest, are foreseen to be
created, in order to meet a wider range of educational and
communication needs (Dowdall et al., 2002) of the Greek
Deaf Community.

Closing, we may notice that a children’s dictionary
(Kourbetis & Efthimiou, 2003) has already been
developed, following the release of the NOEMA
dictionary, which will provide further linguistic material
for educational applications addressing early primary
school needs.
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Figure 1: Part of the GSL basic vocabulary DB; the 3™ column from left provides information as regards original (co-)
appearance of lemmas in source lists.
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Figure 2: Part of the GSL basic vocabulary DB; synonym and antonym association to video-lemmas.
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Figure 4: Lemma search by handshape in the GSL — Modern Greek basic vocabulary dictionary.
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Figure 5: Computer-skills term dictionary: alphabetical search screen.
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|| 258 avogpopd, $kBean report 0 O O
BA| duoypo open O
: 272 owTfioTikd antivirus scanning sof O O d O d
59| ouTpOgf copy
: 273 avTiypopo oopofsios hackup d 0 0 O O
| | B2 ovmkardoraon replace O
|| 371 vtituna capies
|| 274 onofuopd ppan demodulation d 0 0 O O
|| 63/ onofifkeuan save O
|| B4 onoffikeuan ws SEVE 85
|| B8R onofinkeuTikds Sigkos storage disk u d d O O
|| 375 onokdiluyn show O O O
376 anokand cut O
: 377 andkpuyn hide O | O
268 anooivbeon log off O O | O o
Record: 14 [ 1 k| M|e|of 388 4| | 4.[_‘

Figure 6: Association of lemma to sub-area of field in computer-skills terminology DB.
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