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Abstract
At the moment the publication of the first written Flemish Sign Language (VGT) Dictionary is in progress. It consists of VGT glossaries
and allows its users to lookup the signs for over 2000 Dutch words. The signs are written in SignWriting.
We have established an electronic representation of this sign language dictionary. Searching for signs starting from a Dutch word works
straightforward. The opposite, receiving results ordered by relevance, has never been develloped before. In this paper we explain how
we have worked out such a system.

1. Introduction with extra semantic information, however, is common prac-

We have developed an online database driven dictiofice: It usually consists of selecting the type and direc-

nary system currently containing about 5000 signs(Aertg'_On (?f the moveme_nt, the location on the bpd_y where_the
et al., 2003). These signs were (and are) collected by redn IS made and finally the hand. form. .Th's |nfo.rmat|on.

searchers of the university of Ghent and written down in"€€ds to be added to each individual sign, causing a big
SignWriting using SignWriter DOS(Gleaves, ). Oursystemslowdown in dlctlonary development due to tedloqs man-

can convert these binary files to SWML, which is an XML- u_al Work._ V\_/he_n creating a huge, constantly evolving dic-

based SignWriting representation language(da Rocha Costi@"ay this is highly undesirable.

and Dimuro, 2003). The major advantage of SignWrit- 3. Semantic view on

ing in general and SWML in particular is that it is very SignWriting

lightweight and thus ideal for the web. Our database is
modelled on the SWML structure to contain exactly the
same information.

The SignWriting system itself is a practical visual writ-

ing system for deaf sign languages, composed of a set e Type of movement: the movements are pretty well de-
of intuitive graphical-schematic symbols and simple rules  scribed as they are represented by different symbols,
for combining them to represent signs(da Rocha Costa  but whereas it is rather easy for human beings to find

The first question we should ask ourselves is whether
the following common search information can be extracted
from SignWriting signs:

and Dimuro, 2003). It was invented by Valerie Sut- the only physiologically feasible possibility, it is dif-
ton inspired by her already created choreographical ficult to find the matching moving body part with a
writing, called language DanceWritingSutton, a) Sut- computer.

ton, b). SignWriting symbols represent the body
parts involved and the movements and face-expressions
made when producing signs. This way in an elec-
tronic representation each symbol is stored along with
its transformations: translation, mirror and rotation.
In this paper we provide an outline to construct an intuitive,
user-friendly, yet powerful search by sign system for Sign- e Location: a course grained distinction between zones

e Direction of the movement: this is almost impossible
to extract. Because of the two-dimensional represen-
tation in SignWriting the difference between horizon-
tal and vertical movements is - again - only easily de-
tectable by human beings.

Writing. All information can be extracted from the signs of positions should be possible, but only when a body
only, without external information e.g. the position of the part is touched. When no body part is touched, the
hand or the dominant hand. location can only be extracted from the SignWriting
symbols by considering the most likely physiological
2. The manual approach positions.

been done before. Searching for the meaning of a sign  through the use of different symbols. Hand forms will
in a database containing filmed signs manually enriched ~ obviously be the key feature to search by.
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4. Elaboration 5.2. Performance

4.1. Userinput Selecting signs through the right symbols

The user first specifies the hand form. Then he specifiegnd contacts is a database issue where per-
which body zones are touched (head, torso or legs) and tHermance is not at stake. A well designed
way in which they are touched (touch, grasp, in-betweendatabase —will - process those queries fast enough.
strike, brush contact or rub contact). Determining the body zones is rather straightforward
It is also possible to specify the orientation of the handsnd can also be done in the database. If we see one thick
(palm up, back of the hand up or side view). This does noPlack horizontal line, for example, we know the chest is

change the essence of the search. meant, whereas two lines depict the legs and hips. Figure 1
illustrates this principle.
4.2. Processing Calculating the goodness-measure will be done over a very

Selecting all signs that include the specified handimited number of matching body-symbols and contacts:
form(s) is obvious. The different types of touching are also@ Sign containing four contacts is extremely rare. The
very well depicted in S|gnWr|t|ng, but one type of touching number of Compal’isons will be low and will not affect the
has multiple variations. The body zones involved and thedlobal performance by one order-of-magnitude.
type of contacts are accurately specified. If multiple zones
or contacts are involved, matching them is difficult. 6. Future work
It is however possible to parametrise the goodness We do not have an implementation of the search al-
of a match. The goodness-measure we would likegorithm right now, which is the only missing part in our
to use is the product of the distances between thelictionary system. We expect to have a working system
touch and the middle of the corresponding body zoneready soon, because the method we have described is pretty
When measuring the goodness from a match of nstraightforward to implement.
contactsc; (i = 1.n) and the corresponding body The structure of our system is built with the algorithm
zones z; this results in the following function: in mind. The exact mapping of SWML on the relational
(1, ey Cny 215 e 2n) = 7y ((Cia — 2ie)* + (ciy — 2iy)?)  database prevents loss of information about the signs. Ev-
ery single symbol can be traced back to its containing sign,

4.3. Results allowing fast lookups of relevant signs.
We are able order matches, using this mea-
sure: the closer the match the lower the goodness- 7. Conclusion

measure.  Dropping very bad matches, which have The great advantage over existing systems is the fact
a very high goodness-measure, is also possible 9 9 g sy

The ordering does not happen in a natural way (But-that all information originates from the signs only.

ler, 2001; Sutton, 2004), because for that to be possibITh'S system is intuitive for a user with basic SignWriting

manually added information about e.g. the dominant han%ntgﬂziggmlfggeg]:li'r?]esrcs)\\/’:g ﬂg}e{{]ge%i%iggst?sefsﬁe
would be necessary. P g

and a broadened search. The real strength of our system

5. Issues lies in the use of the very well specified SignWriting hand
o forms, which compensates for the vague movements.
5.1. Precision & Recall Because of the use of databases, SWML

Precision is described abe ratio between the rele- gnd relatively simple calculations, this
vant retrieved signs and the retrieved signhereas recall method is also straightforward to implement.
stands fothe ratio between the relevant retrieved signs andMost important, the Deaf Community and its researchers
the relevant signs will benefit by this new search method since it allows for
In this case: is the user able to clearly specify what hesasier dictionary-searching. Moreover the system can be

wants? If this is problematic, improving usability will be ysed as an online reference for the meaning of SignWriting
possible by broadening the search to closely matching symsigns.
bols.
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