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Abstract. This paper describes the development of a multimedia dictio-
nary writing system for the Czech Sign Language dictionary, prepared
in cooperation of several institutions dedicated to the sign language re-
search and study. The presented dictionary system takes the advantage of
electronic format and strongly relies on the use of multimedia evidences.
The dictionary system has to deal with large amount of video recordings
of both a human narrator and digital avatar. Since the dictionary is pre-
pared by several remotely located groups, the dictionary system provides
support for complex publishing processes. The dictionary writing system
is used in active preparation of the Czech Sign Language dictionary and
already serves as a publisher for the dictionary data to the general public.
Keywords: dictionary writing system, sign language, multimedia dictio-
nary, DEB platform

1 Introduction

Preparation of a new dictionary of the Czech Sign Language is one of the key ac-
tivities of the Network of Expert Centres Providing Inclusion in Tertiary Educatiorﬂ
project. The dictionary is being created in cooperation of five Czech universities
and organizations dedicated to the sign language issues. The whole project is
co-ordinated by the Teiresids Centre, Masaryk University. At the current stage
of the process, the aim is to create an extensive dictionary of the Czech sign
language and the explanatory dictionary of the Czech language, both inter-
connected to serve also as a bilingual dictionary. More languages (both sign
and spoken) may be added later to form a multilingual dictionary.

2 DEB Platform

Utilizing the experience from several lexicographic projects, we have designed
and implemented a universal dictionary writing system that can be exploited in
various lexicographic applications to build large lexical databases. The system
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is called Dictionary Editor and Browser, or the DEB platform [1I]]. Since 2005 the
DEB platform was applied in more than 10 large international research projects,
see for example [2)3/4)5]. The DEB platform is based on the client-server ar-
chitecture, which brings along a lot of benefits. All the data are stored on a
server and a considerable part of the functionality is also implemented on the
server-side, while the client application can be very lightweight. This approach
provides very good tools for editor team cooperation; data modifications are
immediately seen by all the users. Server also provides authentication and au-
thorization tools.

Side view
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Lexical category: general I noun

Mouthing: [Ea]] - compuisory

Gramatical variats

Distribution area: Entire Czech Republic

Fig. 1. Entry in the Czech Sign Language dictionary.

3 Entry Representation

Creating the dictionaries of sign languages has always been challenging in
the printed form, this may change dramatically with electronic dictionaries.
Kristoffersen and Troelsgard [6] have described their experience in building
the Danish Sign Language Dictionary: The overriding challenge in sign language
lexicography is how to render signs in the absence of a written language. ... the use
of video recordings has predominated. This approach is obviously limited to electronic
dictionaries.

The Czech Sign Language dictionary relies heavily on video recordings,
they are used not just for the sign representation (front view and side view),
but also for meaning explanations or usage examples. See Figure (1| for the ex-
ample of an entry in the Czech Sign Language dictionary. However, the video is
not the only way to present the sign to the dictionary users. The dictionary also
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provides tools to enter and display two methods of formal sign transcription:
SignWriting[7)8] (iconic script system which encodes hand shapes and move-
ments with image symbols) and Hamburg Notation System (HamNoSys) [9] (tran-
scription system similar to IPA [10]).

4 Access Control and Validations

The dictionary is produced by several teams at different institutions, each cov-
ering different parts of a dictionary entry or different domain. Users may get
various roles (e.g. editor, reviewer, supervisor, ...) and the DEB platform access
management module combines user role with the group, resulting in complex
access control system. Furthermore, each part of the dictionary entry (e.g. gram-
matical information, definitions, translations, ...) have to be approved by the
supervisor before it may be published for public presentation.

Validations are also needed to check the completeness and correctness of in-
put information for each dictionary entry. First stage of validations is provided
during the editing, for example the correctness of the references between the
sign language and the Czech language. More validations are run after the batch
of entries is handed over by a group of authors to the reviewers. For example,
the reviewer may check for entries that contain video recording of the lemma
and the definition, but do not contain a usage example or translations.

5 Data Import

Each institution or department involved in the project specializes on one task.
For most of the entries in the initial phase, the following process was exploited.
One department recorded the videos for a batch of signs. The batch was then
handed over to the lexicographic team that added grammatical information,
translations, etc. Meanwhile, another team provides SignWriting transcriptions.
To speed up the creation of new entries and updates of existing entries, the
dictionary system supports complex tools for batch import of video recordings.

The import system scans the batch of video recordings and detects the type
of video (sign, definition, usage example) and checks whether the file is an up-
date of an existing video, completely new entry, or an additional video to an
existing entry. The system is able to detect whether to add a definition video
to a certain entry meaning. Translations to the Czech language are proposed,
linking with existing Czech entries or creating new Czech equivalents.

As for the Czech language dictionary in the project, the goal was not to cre-
ate a completely new dictionary, but re-use and update existing resources. For
that reason, the three large monolingual dictionaries were included into the sys-
tem — see [11J12J13]. Each of the dictionaries follows different entry structure.
During the import, all the information had to be normalised to the common
entry structure while not losing the information. To enrich the dictionary en-
tries for the Czech language with "real world" usage examples, the dictionary



4 Adam Rambousek, Ales Hordk

:

Simplified | SignWriting = Czech Translation

AN

i\
&
§

P
54

both-hands sign = both hands have in same

handshape * both hands moves
Clear | | Search

o

@]
= R 22
A |LE=3 e

Fig. 2. Example of hand shape selection in "iconic search".

writing system provides examples extracted from the CzTenTen12 corpus [14],
rated by the GDEX tool [15] to get the most suitable examples.

6 Searching

Searching in the sign language dictionary is a challenging issue. For the Czech
Sign Language dictionary, several methods are provided and users may choose
their preferred method. Thanks to the cross-references between sign language
and spoken language dictionaries, users may search for a word in its written
form and the sign language translations are displayed. Experienced users may
enter the SignWriting or HamNoSys transcription.

The most convenient search method is the "iconic search". Users may se-
lect hand shapes or positions from the set of images. The selection is internally
converted to the SignWriting representation. Users are able to enter even very
complex queries just by clicking on a few icons. The graphical interface for this
search method is inspired by the Dutch Sign Language Dictionary [6], but pro-
vides new options to exactly specify the signs (e.g. sign symmetricity, or hand
positions). See the shape selection in Figure

7 Current Results and Future Work

The dictionary writing system was successfully implemented and tested. The
system is used for the dictionary editing on a daily basis. Already approved
parts of the dictionary are publicly accessible at the following link http://
www.dictio.info, Currently, the dictionary contains 11,477 entries for the
Czech Sign Language, with 26,040 video recordings, and 121,354 entries for
Czech. After the final public release of the Czech dictionary, multiple languages
will be included to the dictionary.
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