








• It is necessary develop an automatic system that 
can be used when the use of a interpreter is not 
possible. 

• The system of subtitling is not a global solution. 
There are an important number of illiterate deaf 
people because of the problems with learning, 
and babies that are learning Sign Languages do 
not know how to read yet.   

3. The SignSpeak Project 
The SignSpeak project is one of the first EU funded 
projects that tackles the problem of automatic 
recognition and translation of continuous sign language. 

The overall goal of the SignSpeak project is to 
develop a new vision-based technology for recognizing 
and translating continuous sign language (i.e. provide 
Video-to-Text technologies), in order to provide new 
e-Services to the deaf community and to improve their 
communication with the hearing people (Dreuw & Ney 
& Martinez & Crasborn & Piater & Moya & Wheatley, 
2010). 

The current rapid development of sign language 
research is partly due to advances in technology, 
including of course the spread of Internet, but especially 
the advance of computer technology enabling the use of 
digital video (Crasborn et al., 2007). The main research 
goals are related to a better scientific understanding and 
vision-based technological development for continuous 
sign language recognition and translation: 

• Understanding sign language requires better 
linguistic knowledge 

• Recognition of large vocabularies requires a 
more robust feature extraction methods and a 
modeling of the signs at a sub-word unit level 

• Statistical machine translation requires large 
bilingual annotated corpora and a better 
linguistic knowledge for phrase-based modeling 
and alignment. 

 
Therefore, the SignSpeak project combines 

innovative scientific theory and vision-based technology 
development by gathering novel linguistic research and 
the most advanced techniques in image analysis, 
automatic speech recognition (ASR) and statistical 
machine translation (SMT) within a common framework. 

 
 
 
 
 
 
 
 
 
 

Figure 4: Conceptual scheme of SignSpeak  

4. Automatic Sign Language Recognition 
Nowadays one of the main problems for deaf people is 
the lack of interpreters. Even with system such as the 
platform of teleinterpretation commented on in point 2 of 
this paper, the number of interpreters is still insufficient 
for the needs of the deaf community. 
One of the technologies which can propose a solution to 

this problem is the automatic sign language recognition 
(ASR), what is the conversion of a signal into a sequence 
of written words.  

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5: Schema of ASL Recognition 

  
The ASLR would be the entrance to the system, 

and would allow the user communicate in real-time with 
a hearing person without the need for a interpreter. 
Another advantage to this type of application is the 
Internationalization, it means, the user could use the 
Spanish Sign Language for example, and the result of the 
translation could be an English text. It would be question 
of choose the correct parameters in the platform. 
 ASLR will be present in the future, and some 
previous problems with this technology are disappearing 
thanks to the advance of other researches related to this, 
such as gesture recognition, recognition of human 
actions, etc. Another reason that assures the accuracy of 
ASLR is the appearance of linguists in this field of 
investigation, and the interest of this in helping with the 
data translation. 
 In spite of the advance of the research in ASLR, 
this still remains a complex technique with various 
problems and limitations, but the target of this paper it is 
not to focus in the way of a system that can recognize 
sign language, but also to propose uses of this 
hypothetical futures system that improving quality of life 
of deaf people. 

5. Future Applications based in ASLR 
Once we have explained the two projects that have been 
served as the basis of the research about deaf community 
requirements, the next step is to develop the future 
applications that help to resolve the communication 
problems of hearing impaired. 
 These new applications will be focusing in two 
areas very representative of the collective, tele-
interpretation and e-learning. 

5.1 Teleinterpretation 
Thanks to experience obtained with the teleinterpretation 
center pilot in Andalusia, Spain, a great number of 
features has been listed, that according to the users will 
improve the quality of this kind of service. 
 It is important to highlight the benefits of the 
teleinterpretation, which allow the user carry out tasks 
from home using the phone. This is a benefit for the all 
deaf community, because it maximizes the services that 
one interpreter can offer, and avoids travel time and 
expenses. 
 Even with teleinterpretation the number of 



interpreters is not enough for the quantity of users, and in 
emergency situations is not possible to wait in a queue 
for your turn, so this service is one perfect candidate to 
make use of the ASLR. 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5: Too much users per interpreter 

 
 With the ASLR the users call to the center, and they 
can choose if they want to talk to an interpreter or talk 
directly with the ASLR system, in this case the 
application would translate, real-time the signs of the 
user to a text, which could be converted to an audio 
message by a speech tool or sent by mail or sms to the 
receiver.  
 The waiting would disappear, and the 
communication would be fluent and without latency. The 
wish of the majority of users would be fulfilled. 

5.2 E-learning 
The main request of the deaf associations is a system to 
improve the method of learning sign language. 
 Regarding the results and researches carried out 
both in teleinterpretation Center and in the SignSpeakers 
project; the deaf community has some great problems 
when teaching: 

• Students have difficulties to relate concepts 
with signs. 

• It is very uncomfortable for students, above all, 
for those than live in a rural area, travel to the 
teaching center. 

• It is difficult to create a group of younger 
students with the same level. 

The solution to all these problems is the creation of 
an e-learning system that give the user the possibility, of 
connecting from home to a learning room no matter  
where the lessons is being provided. The teacher 
explains the concepts in an e-learning center, and his 
signs will be translated to text and also there will be 
images and videos added to the explanation to make easy 
the understanding of the class. This process is 
developing in real-time, with the interaction of all the 
participants. 

 

 

 

 

 

 
Figure 6: Learning with videos and images 

6. Conclusions 
Technology can improve the life of deaf people, but it is 
necessary to research the real need of the collective and 
the best way to get close the new tools to the users. 
Without the collaboration of the deaf groups probably 
this improvements would not be taken into account by 
the community. 

In future when these technologies mature, they may 
help improve the independence of deaf people because in 
certain situations, they will not need an interpreter to 
accompany them. 
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Abstract
In this work, the recent additions to the RWTH-Phoenix corpus, a data collection of interpreted news announcement, are analysed. The
corpus features videos, gloss annotation of German Sign Language and transcriptions of spoken German. The annotation procedure
is reported, and the corpus statistics are discussed. We present automatic machine translation results for both directions, and discuss
syntactically motivated enhancements.

1. Introduction
For data-driven automatical sign language processing,

finding a suitable corpus is still one of the main obsta-
cles. Most available data collections focus on linguistic is-
sues and have a domain that is too broad to be suitable for
these approaches. In (Bungeroth et al., 2006), the RWTH-
Phoenix corpus was described, a collection of richly anno-
tated video data from the domain of German weather fore-
casting. It includes a bilingual text-based sentence corpus
and a collection of monolingual data of the German sen-
tences. This domain was chosen since it is easily extend-
able, has a limited vocabulary and features real-life data
rather than material made under lab conditions.

In this work, we are going to analyse the recent additions
made to the existing corpus and its impact on the automatic
machine translation. We are also applying some recent ad-
vancements in the field of statistical machine translations
and analyse if they work on tiny data collections.

1.1. Related Work
Recently, a couple of other sign language data collections

have been created. Based on their initial purpose, some
of them have only limited usability to data-driven natural
language processing techniques. Listed below are some of
the larger efforts for European sign languages.

ECHO The European Cultural Heritage Online organiza-
tion (ECHO)1 published data collections for Swedish
Sign Language, British Sign Language and Sign Lan-
guage of the Netherlands. Their broad domain of chil-
dren’s fairy tales as well as poetry make them rather
unsuitable for statistical methods. Another obstacle is
the intensive usage of signed classifiers because of the
rather visual topics.

Corpus NGT (Crasborn and Zwitserlood, 2008) present a
data collection in the Sign Language of the Nether-
lands. It consists of recordings in the domain of fables,
cartoon paraphrases, discussions on sign language and
discussions on Deaf2 issues. In the european funded

1http://www.let.kun.nl/sign-lang/echo
2Following common conventions, we denote the cultural group

of deaf people with a capital “D”

Signspeak project3, sentence-aligned translations into
Spoken Dutch are currently ongoing.

ATIS In (Bungeroth et al., 2008), a corpus for English,
German, Irish Sign Language, German Sign Language
and South African Sign Language in the domain of the
Air Travel Information System (ATIS) is given. With
roughly 600 parallel sentences in total, it is small in
size. However, being a multilingual data selection, it
enables direct translation between sign languages.

Czech–Signed Speech In (Kanis and Müller, 2009), a data
collection for Czech and Signed Czech is presented.
Its domain is taken from transcribed train timetable
dialogues and then translated by human experts. How-
ever, the actual translations are not in the Czech Sign
Language spoken by the Deaf, but in an artifical lan-
guage system strongly derived from spoken Czech.
Explicit word alignments are made by human experts.
Due to its nature, the authors are able achieve with
very high performance scores.

1.2. Paper Structure
This paper is organised as follows. We analyse the cur-

rent status of our data collection in Section 2., with special
attention to the transcription process and the corpus statis-
tics. In Section 3., the translation methods and results are
presented, including syntactically motivated enhancements
to the translation system. In Section 4., a summary and an
outlook are given.

2. Corpus Analysis
The public broadcast channel “Phoenix” offers live inter-

pretation into German Sign Language (DGS)4 for the main
evening broadcast news. Its videos are recorded automati-
cally by our servers.

Since the last batch of recordings in 2005 (Bungeroth et
al., 2006), the television program has changed in two im-
portant aspects. First, the format of the video is different:
before, the news announcer was slightly distorted in per-
spective, and the signing interpreter was shown without a
background of its own. Now, the broadcast channel shows

3http://www.signspeak.eu/
4Deutsche Gebärdensprache
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the original video in a smaller frame and places the sign-
ing interpreter in front of a grey background on the far right
(cf. Figure 1). For machine translation it does not pose a
problem since the algorithms only work on the transcrip-
tions and not on the video signal.

As for the second major change in the data, the tran-
scription of the audio material is no longer provided by
the broadcast station. We therefore employ an automatic
speech recognition system for the German audio data which
transcribes the spoken words, and manually align the words
to the annotated gloss sentences. For the weather forecast,
the audio recognition word error rate is well below 5%,
making the transcription quite convenient.

2.1. Quality and Usability
Although interpreted by bilingual experts, the transla-

tion into German Sign Language quality suffers from the
recording situation: the interpreters have to listen to the text
under real-time conditions and thus have to sign simultane-
ously without preparations. Due to the complex nature of
official news announcements and the relative speed of the
announcer, the signed sentences are still in German Sign
Language but tend to have a slight bias towards the gram-
mar structure of spoken German. Also, details are omitted
in the signed sentences. For example, if the temperature for
the region of Bavaria, the adjacent Austrian Alps and the
river Donau is described in the weather forecast, the inter-
preter might refer more generally to the south of Germany
without specifically naming the exact locations. Another
typical omittance occurs when the announcement refers to
specific wind velocities such as “schwach”, “mäßig”, and
“frisch” (being a 3, 4 and 5 on the Beaufort scale, respec-
tively), the interpreters typically only differentiate between
a low and a high velocity.

The notion of a signed sentence is an active research
topic in the linguistic community. Here, we take a rather
pragmatic (and probably erroneous) approach and match
the gloss output to the spoken German sentences, i.e. we
split gloss sentences transcribed by our deaf colleague if
their topic stretches over more than one German sentence.
In a second-pass, we also omit all information in the spo-
ken German sentences that are clearly not signed by the
interpreter, but try to stay as close to the previous grammar
structure as possible.

2.2. Notation
According to common conventions, glosses are generally

written in upper case. Incorporations are treated as a single
word, finger-spelled words and compound words are joined
by a +. Dialectal forms are stored in a simple database so
that they are mapped to the same word for translation but
appear differently for the recognition (e.g. “WOMAN1” for
the Bavarian sign for woman and “WOMAN2” for the di-
alectal form used in the northern part of Germany). If a sign
is repeated fast and without a specific number, a double +
is written at the end of the sign (e.g. “ASK++”, which trans-
lates to enquire rather than asking). If a sign is repeated a
specific number of times to mark multiple occurences, they
are denoted separately (e.g. two groups of clouds are de-
noted as “CLOUD CLOUD”). Additional information that

carries crucial semantic information is denoted as:

loc: for a specific location with a spatial reference
(e.g. “loc:coast” for the coast in the northern part
of Germany, but also “loc:from north to south” for a
southward movement)

mb: mouthing that is important to discriminate the word
meaning, (e.g. “RIVER-(mb:rhein)” and “RIVER-
(mb:donau)” for the different rivers which have the
same manual movement)

Apart from this, we annotate hand movement not related
to a signed word.i <ON>, <OFF> is used for signing on-
set and offset, <PU> is a palm-up gesture, and <EMP>
marks emphatic movement that is not a sign (e.g. when the
interpreter is shrugging the shoulder). For the translation
experiments below, we treated the mouthing and location
information as normal words.

2.3. Annotation
For the annotation, we made use of the free ELAN tool

developed at the Max Planck Institute for Psycholinguistics
in Nijmegen5. Start and end times are marked on a sen-
tence level rather than on the word level. Both left-hand
and right-hand movements are kept track of independently.

Our annotator is congenitally deaf and has worked in
research fields regarding sign language for over a decade,
but had no previous annotation experiences. According to
his feedback, it took him about two weeks to get accus-
tomed to the annotation tool. For the first two month work-
ing on the recordings, there were various questions coming
up about the annotation procedure, namely for such effects
as dialects, synonyms, classifiers, left-hand/right-hand is-
sues which were discussed in his mother tongue with in-
terpreters. At first, it took him 4 hours for one weather
forecast of roughly one minute. After two months, he was
able to finish three videos in the same time amount. For
the whole news announcement, which has a basically un-
limited domain and runs for 15 minutes, it takes him about
24 working hours to transcribe it.

2.4. Corpus Progression
In an ongoing process, the corpus has recently been ex-

tended with additional material. For the transcription of
the glosses and their translation into spoken German, they
blend in with the old annotations and can be used together
for statistical machine translation. So far, 43 new videos
were added to the existing 78 videos.

Comparing the corpus statistics with other small-sized
data selections, the domain seems to be suitable. For exam-
ple, the Chinese-English task of the International Workshop
on Spoken Language Technology (IWSLT)6, is a selection
of parallel sentences in the domain of travel and booking
information, has 22 K training sentences, with a token-type
ratio of 18.8 for Chinese and 27.5 for English. Compared to
our corpus, we currently have a total of 2.7 K training sen-
tences and already approach a type-token ratio of around

5http://www.lat-mpi.eu/tools/elan/
6http://mastarpj.nict.go.jp/IWSLT2009/
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Figure 1: Old and new television format used in the Phoenix television channel
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Figure 2: Number of sentences, vocabulary size, type-token
ratio, for the newly annotated data
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Figure 3: Out of vocabulary and singletons for the newly
annotated data

10 (Figure 2 and 3) after 40 sessions. The singleton ratio is
about 40% for both languages in IWSLT, while ours goes
quickly below 20% and stays there. The peaks in singletons
and out-of-vocabulary ratios can mostly be attributed to
time-specific terms like the easter season or certain places
where weather phenomena occur in a certain week. Since
these words tend to occur often in consecutive sessions, the
singleton ratio typically drops fast. For a complete corpus
overview, see Table 1.

3. Translation

We use an in-house statistical translation system similar
to (Chiang, 2005). It is able to process hierarchical phrases
in a context-free grammar with a variation of the CYK al-
gorithm. For a given sentence f , the best translation ê is
chosen as the target sentence e that maximizes the sum over
m different models hm, scaled by the factors λm:

ê := argmax
e

(∑
m

λmhm(e, f)

)
. (1)

The alignment is created for both translation directions
with GIZA++7 and merged with a variation of the grow-
diag-final algorithm. We employ a trigram language model
using modified Kneser-Ney discounting which is trained
with the SRI toolkit8. The scaling factors of the log-linear
model are optimized on the development set with Och’s
Minimum Error Rate Training (Och, 2003), which is a
variation of Powell’s method working on n-best transla-
tions. The resulting factors are then used to translate the
test set. For automatic error measures, we use the Bilin-
gual Evaluation Understudy (BLEU) score (Papineni et al.,
2001), which is based on n-gram precision and has a brevity
penalty for sentences that are too short. Further, we use the
Translation Error Rate (TER) (Snover et al., 2006), which
is similar to the Levenshtein distance but allows for shifts
of word blocks. Note that BLEU is better if higher and TER
is better if lower.

In order to enhance the statistic reliability of the results,
we opted to increase the number of sentences withheld
from the training material for development and test set to
20% rather than 10% in our previous publications. Further,
cross-validation has been carried out, taking three different
splits of the data into the training, development and test-
ing set, with completely independent alignment creation,
language model and optimization. The results between the
splits are not comparable in this way, but a consistent im-
provement in all splits backs up the usefulness of the ap-
plied method.

7http://www.htlpr.rwth-aachen.de/˜och/software/GIZA++.html
8http://www-speech.sri.com/projects/srilm/
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preprocessed
DGS German German

train #sentences 2711
#running words 15499 21679 22891
vocabulary size 916 1476 1180
#singletons 337 633 434

dev #sentences 338
#running words 1924 2689 2832
#OOVs 33 65 50

train #sentences 338
#running words 1750 2629 2773
#OOVs 48 49 32

Table 1: Corpus overview of the RWTH-Phoenix corpus for one
specific split of the data. The numbers are similar for the other two
splits. The preprocessing of German is explained in Section 3.1.

input Wettervorhersage
wetten–er–Vorhersage
wettern–Vorhersage
Wetter–Vorhersage
. . .

output wettern Vorhersage

Table 2: Different breaking points pro-
posed in Morphisto for the German word
“Wettervorhersage” (english: weather
forecasting). The last one is correct, but
the second is taken in our heuristic.

3.1. German to Glosses
Sign languages lack a formal written form universally

accepted by the Deaf. Thus, gloss annotations are typically
only employed by linguistic experts, but they can be used
to feed avatars with signing input. Being single-reference
experiments, the quality of the output is reasonable but not
without flaws. Looking at the examples in Table 3, we can
see that the translation system was able to come up with
some of the typical reorderings taking place in the grammar
of the two languages, but failing to translate words that are
highly flexed in German and thus lead to data sparseness
problems.

We therefore reduced the morphologic complexity of the
German source language by automatic means. To achieve
this, we parsed the data with a morpho-syntactic analysis
tool before the actual translation. The freely available tool
Morphisto9 is a finite-state transducer with a large database
of German, accurately reporting part-of-speech tags, gen-
der, casus and possible split points for large compound
words. However, if ambiguous it does not provide prob-
ability scores for the various possible parsings. We there-
fore opted to always take the entry consisting of the fewest
split points possible (cf. Table 2). By doing so, we reduce
all words to their stem form and split large words automati-
cally. In (Stein et al., 2006), it was already shown that these
methods help enhance the translation quality.

In Figure 4, an example for an improvement in alignment
quality is given. In Table 5, the results for this task are
presented.

3.2. Glosses to German
This translation direction is more challenging since the

German announcements often appear to be more variated
and even lyrical in nature. Even though the interpreter
always speaks of a clear sky during the night (“HEUTE
NACHT KLAR”), the announcer will sometimes refer to
the dissolving of the clouds, a clear sky or the sparkling of
the stars. We are not able to preprocess the input automat-
ically since no morpho-syntactic parser for the glosses ex-
ist, and a reduction of the target language complexity dur-

9http://code.google.com/p/morphisto/
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Figure 5: BLEU and TER results for German to German
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Figure 6: BLEU and TER results for German Sign Lan-
guage to German Translation on three different test sets

ing translation would require a rather sophisticated post-
processing that possibly introduces further errors.

However, we can make use of some syntactic analysis
of the target language and enforce the structure of the Ger-
man grammar onto our decoder. In this work, we opted
for two methods. The first measures the compatibility of
the phrases with a node in a deep syntactic tree, preferring
complete sub-sentence structures such as noun phrases or
verb phrases. If the target phrase does not match a node,
we take the minimal amount of words needed to reach a
fitting node as penalty, similar to (Vilar et al., 2008). We
denote these experiments as parsematch.

Also, we employ soft syntactic features as in (Venugopal
et al., 2009). With this, we replace the generic non-terminal
label used in common hierarchical decoding and replace it
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Figure 4: Alignment before and after splitting. The left one is more accurate.

source Im Norden fällt etwas Regen bei stürmischem Wind .
baseline translation NORDEN BISSCHEN REGEN HIER unknown stürmischem
split translation NORDEN BISSCHEN REGEN STURM-emp
reference NORDEN WENIG REGEN STURM-emp
source Diese Regenwolken ziehen heute Nacht aus Frankreich heran .
baseline translation IX REGEN ZIEHEN HEUTE NACHT FRANKREICH
split translation AUCH REGEN WOLKE ZIEHEN HEUTE NACHT FRANKREICH ZIEHEN-(loc:nach mitte)
reference REGEN WOLKE ZIEHEN++ FRANKREICH IX WOLKEN ZIEHEN-(loc:nach mitte)

Table 3: Translation examples for German to German Sign Language

with phrase tags from the syntactic parser. Thus, we now
have a variety of 65 non-terminals and see if a new transla-
tion matches the syntactic label that it tries to replace. This
is denoted as syntax.

Note that we do not restrict the regular translation by do-
ing so but merely offer another translation model to the log-
linear model, thus theoretically allowing the decoding pro-
cess to ignore it by setting the according scaling factor to
0. The parsing was done using the freely available Stanford
parser10.

In Figure 6, the results for this task are presented, with
some examples in Table 4. While in general the BLEU
score improved in all development optimizations, the re-
sults on our test test were not consistent. Possible reasons
for this were the large number of labels that the Stanford
parser produces, compared to the small data set. In a next
step, we plan to reduce their number by means of automatic
clustering. We also noted an increase in the TER score on
some tasks, possibly by enforcing larger phrases with the
syntactic models.

4. Conclusion
We presented and analysed the recent extensions to the

signed weather forecasting corpus RWTH-Phoenix and
tested various syntactically motivated methods to enhance
the statistical machine translation on this task. It is cur-
rently one of the largest data collections for a natural sign
language and designed for the needs of statistical transla-
tion and recognition. Great care has been taken to ensure

10http://nlp.stanford.edu/software/lex-parser.shtml

that all the above mentioned methods and tools are freely
available to the scientific community. Also, our complete
hierarchical translation system will be released as open
source in the near future.

The data collection is available upon request. We hope
that the performance on this task can be taken for compar-
ison and serve as a benchmark for other groups working
in this field. As an outlook, we look forward to combine
the recognition results made on the videos with our transla-
tion system. We also hope to further incorporate additional
recognition input such as tracking of the hand position into
our translation models.
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Nur im Sueden ist es wolkig .

ADJD

AP

PP

APPPRART NN

ADV

AVP VAFIN PPER .

Figure 7: Stanford parsing of a German sentence. A phrase consisting of “Nur im” would be considered bad since it does
not match a parse tree node. A good phrase would be “Nur im Sueden”. For syntactic labeling, both phrases would be
mapped to the same node, i.e. “AVP”.

source KALT LUFT MITTELMEER ZIEHEN-(loc:nach mitte)
baseline Kalte Mittelmeer Luft zu uns .
phrasematch Kalte Luft Mittelmeer zieht zu uns .
reference Kalte Mittelmeerluft zieht nach Deutschland .
source DA TIEF DRUCK LOC REGION WESTEN DRUCK
baseline Dort ein Tiefdruckgebiet liegt im Westen Hochdruckzone .
syntax Weitgehend ein Tiefdruckgebiet im Nordwesten Tiefdruckgebiet bestimmt .
reference Im Westen liegt ein Tiefdruckgebiet .
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Jakub Kanis and Luděk Müller. 2009. Advances in czech -
signed speech translation. In Lecture Notes in Computer
Science, volume 5729, pages 48–55. Springer.

Franz Josef Och. 2003. Minimum Error Rate Training in
Statistical Machine Translation. In Proc. of the 41th An-
nual Meeting of the Association for Computational Lin-
guistics (ACL), pages 160–167, Sapporo, Japan, July.

Kishore A. Papineni, Salim Roukos, Todd Ward, and
Wei-Jing Zhu. 2001. Bleu: a Method for Automatic
Evaluation of Machine Translation. IBM Research Re-
port RC22176 (W0109-022), IBM Research Division,
Thomas J. Watson Research Center, P.O. Box 218, York-
town Heights, NY 10598, September.

Matthew Snover, Bonnie Dorr, Richard Schwartz, Linnea
Micciulla, and John Makhoul. 2006. A Study of Trans-
lation Edit Rate with Targeted Human Annotation. pages
223–231, Cambridge, MA, August.

Daniel Stein, Jan Bungeroth, and Hermann Ney. 2006.

Morpho-syntax based statistical methods for sign lan-
guage translation. In Conference of the European Asso-
ciation for Machine Translation, pages 169–177, Oslo,
Norway, June.

Ashish Venugopal, Andreas Zollmann, Noah A. Smith, and
Stephan Vogel. 2009. Preference Grammars: Soften-
ing Syntactic Constraints to Improve Statistical Machine
Translation. In Human Language Technologies: The
2009 Annual Conference of the North American Chapter
of the Association for Computational Linguistics, pages
236–244, Boulder, Colorado, June.

David Vilar, Daniel Stein, and Hermann Ney. 2008.
Analysing Soft Syntax Features and Heuristics for Hier-
archical Phrase Based Machine Translation. In Interna-
tional Workshop on Spoken Language Translation, pages
190–197, Waikiki, Hawaii, October.

4th Workshop on the Representation and Processing of Sign Languages: Corpora and Sign Language Technologies

230



Development of E-Learning Service of Computer Assisted SignLanguage
Learning: Online Version of CASLL

Saori Tanaka†, Yosuke Matsusaka‡, Kaoru Nakazono††

†MID
Nonoshita, Nagareyama, Chiba,

270-0135, Japan
tanaka@mid-japan.com

‡National Institute of Advanced Industrial
Science and Technology

Umezono, Tsukuba, Ibaraki 305-8568, Japan
yosuke.matsusaka@aist.go.jp

††NTT Network Innovation Laboratories
3-9-11, Midori-cho, Musashino-shi, Tokyo,

180-0012, Japan
nakazono@core.ecl.net

Abstract
In this study, we introduce the problems for realizing an e-learning system available online and outline some ethical issues behind these
problems. The difficulties faced to us, when we were going to open Computer Assisted Sign language Learning (CASLL) system online,
were one to expose the sign language movies to public with downloadable way, one for increasing the course materials, and one to
enhance the collaboration between learners. The ethical discussions revealed that the reliability for the system and the collaborative
work for expand the number of course materials were necessary for overcoming the difficulties. In order to realize the reliable and the
collaborative e-learning system, we implemented CASLL within Moodle, an open-source Course Management System. For re-designing
the system to actual use for sign language learners and teachers, we added new functions to Moodle; the protection function for the
right of publicity, the wiki function to enable collaborative course editing and finally the Link function to enhance public relations. We
are going to evaluate the system design from the view point of the usability for teaching, the effectivity for learning, and the utility for
collaboration.

1. Introduction

In recent years there are strong demands for sign language
teaching and learning. Computer Aided Education (CAE)
of sign language is considered as one of the most effec-
tive way to assist teaching and learning activity of sign lan-
guages.
In the previous researches, technology that has used sign
language can be classified into two groups of different aims.
One group is the research aimed to support the deaf peo-
ple themselves, in order to fill the social gaps between the
deaf people and the hearing people. The other the research
aimed to disseminate the knowledge of sign language in a
society, so that the circumstances around the deaf people
are improved.
In the first group for supporting deaf people themselves,
the research for building animation generation system is in
progress for Greek sign language(Efthimiou et al., 2004).
This system is aimed to assist deaf people by converting
the spoken language to the sign language. In Japan, based
on the knowledge that the speed for playing JSL movies
depends on the level of proficiency for JSL, a system for
playing JSL movies in five speed level has been devel-
oped(Isono et al., 2006) to support the deaf people who has
difficulty to read the sign language in fast speed.
In the second group for supporting disseminate the sign
language knowledge, a remote communications system to
connect a class of American sign language has been de-
veloped(Lehman and Conceicao, 2001) to assist the learn-
ing activity of the student who learn in different sites.
In Japan, a learning system of finger spelling with feed-
back function(Tabata et al., 2001) has been developed for
self learning activity. There is also the JSL database with
search function based on the linguistic knowledge of na-
tive Japanese signers(Fukuda, 2005), and the video teach-
ing material of JSL to assist teaching activity of the sign
language(for JSL Learning, ). The current situation for the

second group of research is that there is no e-learning sys-
tem where the learners can learn JSL by themselves and
collaborate with other JSL learners in remote areas at the
same time.
Our study can be categorized in the second group of re-
search for supporting disseminate the sign language knowl-
edge. In the previous research, we have proposed a new
learning program CASLL (Computer Assisted Sign Lan-
guage Learning system)(Tanaka et al., 2007a) and com-
pared to existing learning systems, as one of our series of
studies for developing human interface by using JSL con-
tents(Tanaka et al., 2007b; Nakazono and Tanaka, 2008;
Tanaka et al., 2008). The system show some effectiveness,
but we also have found new problems we did not expected
(explained in Section 2.1.). The aim of this research is to
improve the CASLL system by introducing the new design.

2. New System Design of CASLL
2.1. Problems in the Previous Version of CASLL

After we have started the development for online version of
CASLL system in 2008, we encountered following difficul-
ties in actual operation:

Difficulty to expose the movies to public In the previous
version of CASLL, there are no function protect down-
loading the movie materials. Many signers resisted to
expose the movies which captured their faces to online
in downloadable way.

Difficulty for increasing the course materals In the pre-
vious version of CASLL, teacher had to edit the course
in script form using a text editor. There was no easy in-
terface that the JSL teachers who does not have knowl-
edge on the script could edit the course.

Difficulty to enhance collaboration between the learners
In the previous version of CASLL, there was a func-
tion to give a feedback about the answers, but there
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was no way to give feedback from the teacher or
collaborative between the learners. Such collaboration
is essential to make learning activity effective.

2.2. Ethical Background of the Problems

To understand the cause of above problems, we believe, not
only the consideration for the technical issues of the sys-
tem, but also the one for some ethical backgrounds of the
training target is cruical.
Since 2004, the academic societies in Japan, especially
for the engineering societies, researchers have been more
strictly required to discuss about the research ethics and
inform the purpose and risk of their research in easy-to-
understand language to ordinary people(S.Tanaka, 2009b).
As part of this movement, the Japanese Association of Sign
Language Linguistics (JASL) also held a symposium which
theme is “Ethics for Sign Language Studies” and the re-
lated special issue was published in 2009(Ichikawa et al.,
2009). In this symposium, the hearing and the deaf re-
searchers including ordinary people are discussed what is
required of the members when they are going to start and
publish their researches. Based on the lessons and re-
flections from the hearing researchers-led sign language
studies, new approaches including development of code of
ethics(S.Tanaka, 2009a) and collaborative researches with
the deaf and the hearing researchers are proposed.
In the field of developing CAE for sign language learn-
ing, more than the difference between the professional re-
searchers and the ordinary people, more divers kind of peo-
ple are involved; the deaf people who use sign language
in daily life, the researchers who study sign language or
deaf culture, the sign language learners, the children of deaf
adults, the sign language teachers, the interpreters and so
on. Therefore, in the development for the new version of
CASLL, we need to clarify our philosophy and operation
policy in easy-to-understand language, and also, we have to
realize a system which has a function to protect the teachers
and learners from possible violation of the policy, so that all
the above people can participate the sign language learning
at ease.
In Japan, beside of the ethical issues described above, there
is a big argument whether the one should take excessive
personal profit or not by teaching JSL as well as the other
foreign language teaching businesses. Some people think
that teaching JSL should directly connect to training the
JSL interpreters and then contribute to better welfare of the
deaf people. Therefore, they think the community of JSL
teachers should always be recognized by and somewhat un-
der the control of the deaf community. On the other hand,
some people think that JSL teachers should be independent
from the deaf community and completely free to get more
JSL learners.
In the history of JSL, a hierarchical structure with the deaf
association on the top and each interpreter training classes
on the bottom has been formed to strengthen power of the
community. Formulation of the structure made possible
to let authorize the JSL interpreter license as one of the
national licenses. Therefore, deaf associations cannot ad-
mit promotion of the personal JSL teaching business out of
their control.

Because of this background, for researchers who have less
connection and no authority of the deaf community, it has
been difficult to utilize their CAE system into the field.
Most of signers who helped researchers to make education
materials also resist if the movies with their faces are used
for business of their personal profit. For this problem, we
always have to care how we can gain trust to our CAE sys-
tem from the deaf community and how flexibly we can con-
trol the training material under the control of both us and
signers.

2.3. The Goal

Based the above ethical considerations for building CAE
system for sign language learning, we set two goals to de-
velop the new version of CASLL.

1. The signers can rely on the system and willing to be
shown in the movies for course materials.

2. Anyone who is interested in JSL learning and also any-
one who is interested in teaching JSL from the deaf
community can collaborate each other to describe the
background knowledge of the JSL.

To reach this goal, we implement following functions to the
new CASLL system:

Function to protect the right of publicity In order to
prevent the movie materials under control, a function
to prevent downloading the movie is needed. There
are other options to describe “Creative Commons”
or “All Rights Reserved” on the movie to prohibit
business use or make the movie under control, but we
think that more fundamental design is needed to make
the system reliable for all signers who have helped
making course materials.

Function to enable collaborative course editingFor
making CASLL widely used, we think that the mate-
rial to teach learner about the background of JSL is
essential. Since most of existing interpreters’ training
class begins their course with teaching deaf culture in
advance of the actual teaching of the signs. To create
the teaching material which is easy-to-understand for
all the learners with different backgrounds, we think
a function for collaborative editing is effective. By
using this function, people involved in JSL research,
movement, and other activities can get together to
promote the diffusion of knowledge for JSL beyond
each different positions. For JSL teachers, a function
for easy editing or adding course materials is also
needed.

Function to enhance public relations In order to invite
people outside JSL communities, a function for pro-
motion is also needed.

From following sections, we describe the actual implemen-
tation of the system.
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3. Implementation
3.1. System Architecture

The new CASLL system is implemented by extending
open-source Course Management System (CMS) “Moo-
dle”. Moodle has following characters:

• An open-sourced CMS available free of charge.

• Has easy to use course editing interface built in for
basic question types.

• Has flexible user management function which can give
authority to create a course to specified user.

• Has modular mechanism to extend a function, and has
world wide communities where developers are getting
together and posting their custom code to extended the
functions.

• The design and development of Moodle is guided
by a social constructivism pedagogy that enhances a
student’s activity in the learning environment (Docs,
2006).

Moodle is the most popular open-source CMS in the world.
Also in recent years in Japan, the number of universities
are start operating their original e-learning website under
the Moodle environment.
However, Moodle doesnothave following functions:

• Contents protection function.

• Question types specific to sign language learning.

As we have discussed in the previous section, above func-
tions are essential to CASLL. To give Moodle the above
functionality, we have extended the Moodle by using the
module mechanism.

3.2. Contents Protection Extension

Protection of the online contents can be accomplished by
several ways.
The first approach is to use a video streaming server which
only allows the video player which can communicate to the
server using a specific protocol. We can protect the video
from downloading, because the user cannot download the
video unless using this specific protocol. This approach
can protect the video strongly. However, most of the video
streaming server is expensive in both computing resources
and service price.
The second approach is to use cookie mechanism on the
browser. “Cookie” is the default function the browser
which can store the information given from the web server.
Moodle sets unique string to the cookie when the user
logined to the system. We can prevent downloading of the
content by only allowing the access from the browser which
has specific string in the cookie. However, if the user login
to the system, we can not prevent downloading of the con-
tent (the user can download the content by right clicking
the link on the browser: this is the default content protec-
tion policy of Moodle).
The third approach is to use a token with time expiry. We
can prevent the content from downloading by generating an

Figure 1: Content protection with token based authentica-
tion.

unique URL each time we gives access to the content. By
generating an unique URL, the user cannot access to the
content by using the same URL as before. This way we
can prevent the downloading of the content. This approach
generates the unique token with time expiry, and generate
the URL based on the token. We only issue the token to
the user with specific cookie and who will access the con-
tent for the first time. This approach can realize affordable
strength content protection in low cost.
We take the third approach. Figure 1 shows the content
management mechanism of Moodle. In Moodle, download-
ing of the contents is done always by calling a single script
named “file.php”. Our contents protection extension is real-
ized by applying a patch to the script “file.php”. This patch
implements token based authentication function in addition
to standard cookie based authentication function in Moo-
dle.

3.3. Sign Learning Question Types Extension

We have implemented sign learning specific question types
developed in our previous study(Tanaka et al., 2007a).
User interface for slider and reordering question types are
implemented using jQuery UI library1.
In previous study we only had interface for learners, but in
this study we also have implemented an interface for teach-
ers which is integrated to course editing interface of Moo-
dle.

3.4. Wiki Function

The wiki function is originally available as one of Moodle’s
default functions. We used this function so that any people
can describe and edit the background knowledge which will
be needed for the learners working on course materials.

3.5. Link Function

We made a link to the CASLL system from the external
multilingualized (sign language enabled) website. Because
not only the sign language signer but also the people who
are not familiar with sign language will visit the page, mul-
tilingualized website is one of the most useful place to in-
vite ordinary people to learn sign language. By showing
the logo of CASLL beside the sign language video on the

1http://jqueryui.com/
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Figure 2: Edit mode of Moodle

website, we have succeed to build a system which attract
the visitors’ attention into sign language learning in natural
way.

4. Current Operation Status
Figure 2 shows a editable page for adding wiki function to
CASLL on Moodle. The teachers having the login user-
name and password can enter this page and add the course
materials. Each teacher can establish his/her own wiki and
also edit the existing wiki to describe about his/her knowl-
edge related to each course material. There are other useful
functions. For example, if a teacher wants to ask question to
administrator or other teachers, he/she can use forum func-
tion in the activity list.
The learning page also have a link from a multilingual web-
site where the original JSL movies are embedded. We are
going to increase the same type of link and invite new JSL
learners outside existing communities.

5. Conclusion
In this study, we sorted out the problems for the develop-
ment of online version of CASLL and outlined some ethi-
cal issues behind the problems. The difficulties faced to us
were one to expose the movies to public, one for increas-
ing the course materials, and one to enhance the collabora-
tion between learners. The ethical discussions revealed that
the reliability for the system and the collaborative work for
expand the number of course materials were necessary for
overcoming these difficulties.
In order to realize the reliable and the collaborative e-
learning system, we implemented CASLL within Moodle.
We added new functions to Moodle; the protection func-
tion for the right of publicity, the wiki function to enable
collaborative course editing and finally the Link function to
enhance public relations.
Although our development for the online version of
CASLL has just started, we are going to evaluate the system
design from the view point of the usability for teaching, the
effectivity for learning and the utility for collaboration.
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Abstract 
The following poster discusses a range of issues with respect to expanding the annotation of the Signs of Ireland (SOI) 
corpus to incorporate phonetic and phonological coding. This is part of ongoing PHD research that explores the 
phonology-morphology interface in ISL. It is the intention to identify the phonemes and the allophones of ISL using the 
corpus and thus it is necessary to incorporate a detailed annotation at the phonetic level. To date, no research has been 
done in this area apart form a phonetic description of handshapes in the language. The poster outlines how a range of 
phonetic features have been established for ISL, drawing on work on other signed languages, and the changes that had 
to be made to the original list of features to accommodate ISL. Also discussed are the factors influencing decisions 
regarding the coding and naming of handshapes at phonetic level and what type of tiers were needed to accommodate 
the proposed research and future research at the phonetic and phonological level. 
 

1. Introduction 
This poster discusses a range of issues with respect to 
expanding the annotation of the Signs of Ireland (SOI) 
corpus to incorporate phonetic and phonological coding. 
This forms part of ongoing PHD research work that 
explores the phonology-morphology interface in Irish 
Sign Language (ISL). 
  
The SOI corpus consists of over 40 narratives that have 
already been highly annotated: it contains glossed lexical 
signs, classifier constructions and non-manual features. 
Classifier handshapes have also been annotated. It is my 
intention to identify the phonemes and the allophones of 
ISL using the corpus and it is thus neccessary to 
incorporate a detailed annotation at the phonetic level. 
 
This poster outlines how, by drawing on Crasborn’s 
(2001) and Van der Kooij’s (2002) work on Sign 
Language of the Netherlands (SLN), a list of phonetic 
features have been established for ISL and the changes to 
the original list of features that were required in order to 
accommodate ISL.  
 

 
I also outline the factors influencing decisions regarding the 
coding and naming of handshapes at phonetic level. These 
include the question of whether already established naming 
conventions be maintained. For example, moving away from 
established protocols will result in inconsistencies within the 
annotations in the corpus. However, for the purposes of 
phonetic research a more elaborate coding might be necessary. 
Another challenge involves establishing what types of tiers are 
needed to accommodate the proposed research as well as 
future research at the phonetic and phonological level.  
 

2. Phonetic Features for ISL 
In order to identify the phonemes and the allophones of ISL, a 
list of phonetic features for the language must be identified. 
To date, no research has been done in this area apart from 
basic work describing handshapes in ISL. Thus far, there is no 
agreement on the phonetic alphabet inventory for ISL: 
Ó’Baoill and Matthews (2000) identified 66 handshapes while 
Matthews (2005) identified 78. The issue of allophonic 
variation has not yet been tackled for this language.  
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The other parameters that have traditionally been used to 
describe signs (i.e. location, movement and orientation) 
have not been researched in ISL at phonological or 
morphological level. All that currently exists is a vaguely 
phonetic level description of parameters with respect to 
research on American Sign Languge (ASL) (See O’Baoill 
and Matthews, 2000; Matthews, 2005).  
 
Since there is no detailed list of phonetic features in ISL 
existing, we will incorporate work that has been done on 
SLN (Crasborn, 2001; Van der Kooij, 2002) and ASL 
(e.g. Stokoe, 1960; Liddell and Johnson, 1989). By 
drawing on this work we have established a list of 
phonetic features for ISL. Because we do not have a 
precice knowledge of what phonetic features exist in ISL, 
apart from handshapes, and we do not yet know which 
properties may be distinctive in the language, we have 
initially included a vast array of phonetic properties. As 
the work proceeds then, we expect this list to be reduced.  
 
 
 

2.1 ISL handshapes 
For annotation purposes, challenges arise in terms of how 
handshapes are recorded: for example, of the 66 
handshapes identified in Ó’Baoill and Matthews (2000), 
28 are established as occurring as classifier handshapes 
also. These are annotated following ECHO project 
annotation norms (Nonhebel et al., 2004) where possible, 
with additional handshapes drawn from a list of 48 
classifier handshapes described for BSL in Brennan 
(1992) using names like CL-B, CL-ISL-K etc. within the 
framework of the SOI corpus.  
 
There is some inconsistency in the literature when it 
comes to handshape names. Researchers usually use 
names that refer to the alphabet in the sign language being 
discussed. Although some of these names are compatible 
between signed languages, such as B (a flat hand) and A 
(a fist-handshape), we do find different naming 
conventions as well (e.g. W in SLN uses thumb, index 
and middle finger which is represented as 3 in ASL). For 
transcription purposes, we have decided to incorporate the 
coding used in the SignPhon database1 (A1, A2, B1, B2 
etc., see van der Kooij 2002). This will save time when 
transcribing and is useful if we later decide to use 
SignPhon to create a database for lexical signs in ISL. 
Also, coming up with names for all ISL handshapes is a 
time consuming process and redundant at this stage since 
we expect this list to change as the research proceeds. 

                                                        
1 This is a database created to research phonetics and 
phonology of SLN and includes lexical signs only (See 
Crasborn 2001; Crasborn et al. 2001; van der Kooij 2002). 

Some changes have already been made to our current list of 
handshapes (see figure 1 a-b).   
 

 
Figure 1a2: ISL handshape not found in HamNoSys (Prillwitz 

et al., 1989) 
 
 

 
Figure 1b3: Handshape not noted before in ISL, but used in 

Signs like BOY. 
 
 
Thus, the naming conventions for classifier handshapes in the 
corpus have not been maintained for lexical signs. In order to 
facilitate search between handshapes in lexical signs and 
CCs4, information on the names of classifier handshapes is 
included in the notes tier. A subdatabase for handshapes, 
drawing on SignPhon, will be created where the exact 
articulation of the handshape and semantic information is 
included. 
 

3. Discussion 
As noted above, one challenge involves establishing what 
types of tiers are needed for the research. When attempting to 
transcribe or code phonetic features in a language with the aim 
of using the information in phonological analysis, a problem 
                                                        
2 Illustration copyright © Patrick Matthews (forthcoming). 
3 Handshape figure from Prillwitz et al. (1989) 
4 Classifier Constructions. 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irises as how to make the coding functional when doing 
different searches regarding phonology. Ideally then, one 
should know the phonology of the language and what 
kind of search will be neccessary before attempting the 
phonetic coding. However, this is seldom the case. This 
problem has been referred to as the database paradox by 
Crasborn et al. (2001) and Van der Kooij (2002). In order 
to beat this paradox, it is neccessary to rely on research in 
other signed languages as well as preliminary observation 
of the language in question. 
 
Crasborn et al. (2001) report that a disadvantage of the 
SignPhon database is that it includes one instance of a 
sign, articulated by one signer, thereby excluding the 
possibility of variation being detected: “ideally, to make a 
phonological analysis one would want to compare 
different instances of the same sign, signed by various 
signers in various contexts” (p 224).  While this is 
possible in the SOI corpus, it poses another problem 
which relates to the kind of data we are using for this 
research. The SOI corpus is a ‘live’ corpus and therefore 
the signs are not articulated in citation form. Thus, we 
must ask how variation in articulation can be annotated in 
the corpus so that they are still identifiable in a search. 
Figure two a-b shows and example of variation in SF5 
articulated by the same signer within one narrative.  
Interestingly, the sign articulated before the variant of 
BOY in figure two b, is a two handed sign using a 
handshape with four SF (the remnants of the sign can still 
be seen on the non-dominant hand), thus ruling out an 
instance of assimilation. In order to detect such instances 
of variation in a search, we have included a tier for 
phonetic variation where the ‘correct’ feature is noted.  
 

 
Figure 2a: The sign BOY, articulated with four SF. 

 
 
 
 

 

                                                        
5 SF = Selected Fingers 

 

 
Figure 2 b: Variation of the sign BOY, articulated with one 

SF. 
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Abstract  

The paper presents the preliminary results of a research project focused on the creation and the annotation of one Italian Sign 

Language corpus concerning the weather forecasts domain. As a result of the annotation process, our annotations of signs sequences 

showed that the semantics of the signed discourse cannot be grasped just through an annotation of single weather signs which 

exploits the five parameters handshape, movements, directions, locations and non-manual components. Rather, from the annotation 

process appears that, in order to grasp the discourse semantics, it is necessary to consider the extensive use of Highly Iconic 

Structures  in order to specify the iconic properties of the different atmospherics phenomena. In particular, it often occurs that 

several signs are combined among themselves (see also Cuxac, 2000; Di Renzo, et al, 2006; Pizzuto et al., 2008; Pizzuto, Rossini & 

Russo, 2006). Thus, respect to single signs, our analysis of complex manual and non-manual units stored in our database suggests 

the necessity to better explore multidimensional aspects, in order to properly develop and train an automatic translator able to 

translate from Italian written text to Italian Sign Language.  

 

1 Introduction - ATLAS Project: purposes 
and characteristics  

Our study is part of the Automatic Translation into Sign 
Languages (ATLAS) Project, targeting the development 
of several tools to provide signing deaf people full access 
to broadcast communications. In order to include and let 
signing deaf people to proactively collaborate in the 
global community, this project will grant a wide range of 
services such as the possibility to follow and understand  
media information delivered in Italian Sign Language.  

As the cost of translation services furnished by a 
human interpreter  is very high, the reason for creating 
an automatic translation system is the economic 
advantage. In particular, ATLAS focuses on the creation 
of an automatic translator from written Italian texts to 
Italian Sign Language through an intermediate 
translation in a written form of the Italian Sign 
Language.  

Nowadays no Italian Sign Language weather 
forecast service exists, our study aims at making good of 
this deficit, to allow signing deaf individuals to access to 
weather forecast news in their mother tongue. 

2 Signing deaf individuals’ difficulties 
with spoken and written verbal 

languages  

Sign language is the visual-spatial language of signing 
deaf individuals (Emmorey, 2002). Through sign 
languages deaf individuals become members of the Deaf 
community which are widespread all over the world. As 
members of the Deaf community, deaf individuals 
consider their sign language a crucial aspect of their 
cultural identity (Padden and Humphries, 1988).  
 Signing deaf individuals have no problems in 
understanding their mother tongue (Pizzuto, Caselli & 
Volterra, 2000; Sacks, 1990). On the contrary, all verbal 

languages are difficult for deaf individuals to understand. 
The literature reveals that signing deaf individuals have 
difficulties with spoken and written language, and this 
claim holds also for signing deaf Italian individuals (Arfè, 
2003; Fabbretti & Tomasuolo, 2006; Pizzuto et al., 2000). 
Indeed, sign languages differ from spoken languages on 
several dimensions. All visual-gestural languages 
possess a rich morphosyntactic structure organized in 
space, which differs from the sequential ordering of the 
sentence elements in verbal languages (Bagnara et al., 
2008; Russo Cardona & Volterra, 2007; Volterra, 2004).  
 In particular, the morfosyntactic elements in sign 
languages are effectively conveyed through facial 
expressions, body posture and spatial resources, whereas 
in verbal languages these elements are conveyed through 
function words like prepositions, articles, conjunctions. 
As a result, when reading and processing written texts, 
signing deaf individuals possess scant ability to process 
basic grammatical morphemes (such as articles, 
prepositions, conjunctions, pronouns, and verbal 
auxiliaries), which lead them to a poor exploitation of the 
semantic and the pragmatic information necessary to 
reconstruct the meaning of the global message (Radelli, 
1998; Vendrame, Cutica & Bucciarelli, 2009; Volterra, 
Capirci & Caselli, 2001).  

3 The weather domain: the creations of 
news signs  

 
We started to analyze the Italian version of fifty original 
written weather texts provided by RAI Italian national 
television. We pointed out some of their peculiar 
characteristics, such as a formal language with complex 
sentence structures, the high presence of technical 
weather related words and frequent references to cardinal 
points.  

The fifty texts were translated into Italian Sign 
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Language by a sign language interpreter. In particular, 
the interpreter translated the written Italian texts into the 
national Italian Sign Language as defined in Radutzky’s  
(2001) dictionary. Thus, for example, we adopted the 
weather standard signs contained in the Radutzky 
dictionary for sun, wind, snow and rain.  

As the Italian Sign Language has no specific signs 
to describe the atmospherics, a team composed by one 
hearing interpreter with a group of native deaf signers 
created a list of new weather signs for those atmospheric 
events which have not a corresponding sign in the Italian 
Sign Language.  Further, for some standard Radutzky’s 
signs the team created several graduated signs.  

For example, the standard Radutzky’s sign rain was 
modified in order to express both misty rain, downpour, 
and storm. The comprehensibility of such new signs was 
ascertained with other interpreters from different Italian 
regions. The interpreter was video-recorded while 
signing each weather sign in a neutral space. As a final 
step, the interpreter was video-recorded while signing 
each weather news forecast.  

Finally we analyzed the videos of  five  weather 
forecasts: our manual and software aided annotation 
focused on the combination of the five parameters 
handshape, movements, directions, locations and 
non-manual components. 

4 Annotation difficulties  

Our annotation task posed many problems, due to the 
fact that respect to verbal languages annotations, sign 
languages annotations involve a meta-linguistic task in 
order to grasp the multidimensional aspects of sign 
languages (Pizzuto et al., 2008). First of all, respect to 
our previous annotation of single individual signs, 
annotation of sentences became rapidly a difficult task.  
We had to decide what exactly is relevant for producing 
an accurate annotation, and what we could leave aside.  
In particular, which aspects of manual and non-manual 
features had to be considered in order to implement an 
automatic translator from written Italian language to 
Italian Sign Language?  Indeed, grammatical information 
in Italian Sign Language are clearly conveyed through 
spatial modifications of the same sign.  

In line with Di Renzo and colleagues (2006), our 
main difficulty was to describe streams of signs tightly 
linked to each other as in sign language discourse. In 
particular, due to co-articulation phenomena, we noted 
that the beginning of a sign is modified according to the 
previous sign, and the end of the same sign is modified 
according to the following sign (see also Pizzuto, 2003; 
Segouat, 2009).  

The signed units annotation revealed two main 
structural features of the visual-spatial lexicon and 
grammar of Italian Sign Language for the weather: a 
high presence of re-locable signs due to spatial 
cardinality, and interrelated compound signs. 

4.1 Multidimensional representations of 
weather scene  

In the Italian weather texts, cardinal points and spatial 
references are described in a linear manner, whereas in 
the parallel versions of the Italian Sign Language, they 
are expressed simultaneously and multidimensionally.  

In line with other studies  (Pizzuto et al., 2008; 

Cuxac, 2000), our annotation had to grasp structural 
features, unique to the sign languages (Pizzuto, 2007; 
Pizzuto & Pietrandrea, 2001) and represented through 
manual and non-manual elements arranged in a 
multidimensional and in multilinear fashion.  

Consider, for example, the following sentences: 
“Local and light cloudiness could take place in the 
north-eastern sector, then starting from the evening, an 
increase in cloudiness on the western one”.  

Cardinal points in sentences were not represented 
by standard elements, such as through the index finger 
directed towards the cardinal points, but through 
complex signs structures dislocated in space with body 
shift and eye gaze directions towards left or right, up or 
down.  The interconnections of these elements was able 
to communicate “the whole weather situation” in a 
simultaneous manner.  

4.2 Iconic structures  

We found an high presence of non-standard 
constructions, namely a high presence of highly iconic 
structures with manual and non-manual features devoted 
to reproduce the embodied entity (Cuxac, 2000).  

In particular, in weather domain, we noted two 
types of transfer: transfer of form and size, and transfer 
of situation. Both types are common in signed discourse, 
in signed poetry and in signed narratives (Pizzuto, 2007; 
Russo, Giuranna & Pizzuto, 2001). Transfer of form 
describes objects or persons according to their size or 
form, transfer of situation involves the shift of a sign 
referring to either an object or a character relative from a 
stable locative point of reference (Cuxac, 2000; Pizzuto 
et al., 2008; Sallandre, 2003). In signed sentences, the 
presence of iconicity has a crucial role, because it allows 
the interpreter to describe in a comprehensible way the 
atmospheric events according to their size or form.  
For example, in order to communicate salient differences 
between “nebula” and “clouds lied around”, the 
interpreter does not use standard signs, but adopts 
“productive” highly iconic constructions, which describe 
in a iconic manner the different forms of the clouds.  

Consider, for example, the following sentence 
contained in one text: “Today in southern regions we 
saw thunderstorms, which gradually weakened, some 
improvements in the Adriatic area”. In order to describe 
the weather situation, the interpreter utilizes a transfer of 
situation structure, in which manual and non manual 
units can be combined among themselves, and they 
result in a dynamic depiction of the weather situation. 
Further, the use of situation transfer is accompanied by  
specific eye-gaze pattern which are oriented towards the 
hands, and by specific facial expressions (Pizzuto et al, 
2008). More in general the weather situation exists as it 
was observed from a distance (Pizzuto, 2007).  

We noted a multilinear organization of information 
whereby two referents can be simultaneously specified, 
and also maintained in time and space in a modality that 
appears to be unique of sign language (Pizzuto et al., 
2008). Further, the situation transfer is accompanied by 
locative point of reference.  

As the weather bulletin texts are characterized by 
geographical coordinate, we remarked an high presence 
of two manual indexes in order to provide references to 
cardinal points,  accompanied by a gaze pointing in the 
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same direction.  
Thus, in line with previous studies (Di Renzo et al., 

2006) we first outline how our annotation have to 
describe complex sign units that are very frequent in sign 
languages discourse, and exhibit highly iconic and 
multilinear features, that have no reference in verbal 
languages (Pizzuto et al., 2008).  

Consider, for example, the following sentences 
contained in the text: “Ionian sea is very heavy, generally 
heavy the other seas, bit heavy only the basins to north”. 
In this case the interpreter’s  translation is characterized 
by a transfer of situation: some manual and non-manual 
components are simultaneously arranged in time and 
space to represent the shift “from heavy seas to a bit 
heavy seas”  (Cuxac, 2000). Further, as we noted 
previously, non-manual components such as cheek’s 
blow up, left half open eyes and half-mouth are 
congruent with the process represented. 

Analyzing these elements we had the possibility to 
detect different typologies of signing “styles”. They can 
be classified as: 

- Signed Italian 
- Polluted Italian Sign Language 
- Pure Italian Sign Language 

These three typologies are detected and classified with 
respect to the amount of iconic, incorporation and 
multidimensional elements in the signing act.  

Signed Italian is poor of iconic structures and the 
use of multidimensional representation is limited. In this 
case use of the facial expressions and incorporation is 
limited. “Polluted Italian Sign Language” can be seen as 
a signed Italian in which there is a frequent use of 
iconicity and multidimensionality but is in some way 
polluted by elements proper of Signed Italian. Facial 
expression is used but we detected a low use of 
incorporation. Pure Italian Sign Language is the 
preferred communication modality of deaf people and is 
rich in iconicity, incorporation and for this reason is 
extremely dynamic (i.e. a single sign can be signed in 
different ways).  

These considerations make relevant to choose the 
right tradeoff between quality of the representation and 
complexity in annotation. In order to provide the best 
translation possible, we decided to create and annotate 
the movies in Pure Italian Sign Language.  

This in line with the ATLAS project objectives that 
tries to provide a complete translation resorting to the 
Italian Sign Language grammar.  

5 The annotation of video content in the 
weather forecast domain 

A study on previous project targeting sign language 
annotation had been performed in order to derive 
guidelines for the annotation of our weather forecast 
content.  

The automatic translation purpose makes relevant 
to provide the statistical translator all the needed 
information for the parameterization of the  signs. Since 
they present modification within utterances with respect 
of their basic lexical form these information have to be 
notated. Iconicity, co-articulation and the relationship 
between the signed entities are part of the semantics of 
the signed discourse and have to be described during 
annotation.  

After several studies we created a formalism that 
can be considered an annotation schema. We have not to 
neglect that this formalism conveys also visualization 
information that can be provided to the system modules 
devoted to convert linguistic content to character 
animation movements.  

A detailed description of this formalism is out of 
the scope of this paper but it worth to point out that the 
advantages of applying this formalism to annotation are 
that the annotator is in some way guided to annotate just 
the necessary information for the automatic translation 
and for a complete description of the signs. On the other 
side it is rich enough to provide the basis for the 
development of a complete knowledgebase.  

The annotation is performed using a custom built 
annotation tool that is based on our formalism. This is 
able to store the information in a database that includes 
the Radutzky Italian Sign Language dictionary, the 
ATLAS dictionary with signs within the weather forecast 
domains and other non standard signs. This provides a 
knowledgebase for the creation of the Italian Sign 
Language corpus. 

6 Conclusions 

Even if our study is still ongoing, our annotation 
revealed that, as in face to face sign language modality, 
also in weather domain high spatial arrangement, facial 
expressions and iconic structures, are the most peculiar 
components.  

Thus, with respect to standard signs listed in 
Radutzky Italian Sign Language dictionary, and isolated 
new weather signs, our annotation have to properly 
consider complex sign constructions with complex 
meaning that are very frequent in signed discourse, and 
grammar as part of the non-standard or productive 
lexicon (Cuxac, 2000; Di Renzo et al., 2006; Pizzuto et 
al., 2008). The attempt to create the first Italian Sign 
Language corpus in Italia made relevant the 
considerations pointed by previous studies.  

The creation of new signs required the definition of 
a roadmap in order to consider the linguistic and 
cognitive issues, in a non standard domain in Italian Sign 
Language. The roadmap to the creation affected also the 
procedures for annotation, since new issues enriched the 
formalism that supports the representation of a written 
form of Italian Sign Language and the development of 
the annotation tool.  
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Abstract
Research in the field of continuous sign language recognition has not yet addressed the problem of interpersonal variance in signing.
Applied to signer-independent tasks, current recognition systems show poor performance as their training bases upon corpora with an
insufficient number of signers. In contrast to speech recognition, there is actually no benchmark which meets the requirements for
signer-independent continuous sign language recognition. Because of this absence we created a new sign language corpus based on
a vocabulary of 450 basic signs in German Sign Language (DGS). The corpus comprises 780 sentences each performed by 25 native
signers of different sexes and ages. This database is now available for all interested researchers.

1. Introduction
The development of automatic sign language recognition
systems has made significant advances in recent years. Re-
search efforts were mainly focused on robust extraction
of manual and non-manual features from the signer’s ar-
ticulation. Additional attention was paid to classification
methods. First implementations proved that using subunit
models has advantages over word models when recognizing
large vocabularies.
The present achievements provide the basis for future ap-
plications with the objective of supporting the integration
of deaf people into the hearing society. Translation sys-
tems and automatic indexing of signed videos are just two
examples. Further applications arise in the field of human-
computer interaction. Multimodal user interfaces and the
control of human avatars could be realized via gesture and
mimic recognition.
All these applications have in common that they must op-
erate in a user-independent scenario. Current systems for
sign language recognition achieve excellent performance
for signer-dependent operation. But their recognition rates
decrease significantly if the signer’s articulation deviates
from the training data.

Interpersonal variability The performance drop in case
of signer-independent recognition results from the strong
interpersonal variability in production of sign languages.
Even within the same dialect, considerable variations are
commonly present. Figure 1 shows different articulations
of an exemplary sign in British Sign Language.

Figure 1: The sign ‘tennis’ performed five times by two
different native signers using the same dialect. Positions of
the hands are visualized as motion traces for comparison.

Analysis of the hand motion reveals that variation between
different signers is significantly higher than within one
signer. Other manual features such as hand shape, posture,
and location exhibit analogue variability.

2. The SIGNUM Project
Although signer-independence is an essential precondition
for future applications, only little investigations have been
made in this field so far. This unexplored gap was subject
of a research project called SIGNUM (Signer-Independent
Continuous Sign Language Recognition for Large Vocab-
ulary Using Subunit Models), funded by the Deutsche
Forschungsgemeinschaft. The project was carried out by
the Institute of Man-Machine Interaction, located at the
RWTH Aachen University in Germany. It aimed to develop
a video-based automatic sign language recognition system
that allows signer-independent continuous recognition.

System Overview Following sign language recognition
system constitutes the basis for our ongoing research work.
A thorough description is given in (Kraiss, 2006; von Agris
et al., 2008c). The system utilizes a single video camera for
data acquisition to ensure user-friendliness. Since sign lan-
guages make use of manual and facial means of expression
both channels are employed for recognition.
For mobile operation in uncontrolled environments sophis-
ticated algorithms were developed that robustly extract
manual and facial features. The extraction of manual fea-
tures relies on a multiple hypotheses tracking approach to
resolve ambiguities of hand positions (Zieren and Kraiss,
2005). For facial feature extraction an active appearance
model is applied to identify areas of interest such as the
eyes and mouth region. Afterwards a numerical description
of facial expression, head pose, line of sight, and lip outline
is computed (Canzler, 2005).
Based on hidden Markov models the classification stage
is designed for recognition of isolated signs as well as of
continuous sign language. In the latter case a stochastic
language model can be utilized, which considers uni- and
bigram probabilities. For statistical modeling of reference
models each sign is represented either as a whole or as a
composition of smaller subunits – similar to phonemes in
spoken languages (Bauer, 2003).
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As the articulation of a sign is subject to high interpersonal
variance dedicated adaptation methods known from speech
recognition were implemented and modified to consider the
specifics of sign languages. For rapid signer adaptation the
recognition system employs a combined approach of eigen-
voices, maximum likelihood linear regression, and maxi-
mum a posteriori estimation (von Agris et al., 2008a).

3. Related Work
The realization of a signer-independent recognition system
requires a database containing training material with artic-
ulations of a large number of different signers. The more
signers articulate the same signs the better will be the over-
all recognition performance after training.
The reader interested in a survey of the current state in sign
language recognition is directed to (Ong and Ranganath,
2005). Similar to the early days of speech recognition, most
researchers focus on the recognition of isolated signs. Only
a few recognition systems were reported that can process
continuous signing. Here most research was done within
the signer-dependent domain, i.e. every user is required to
train the system himself before being able to use it. Most
sign language corpora solely contain articulations of a sin-
gle signer and are therefore not suited for training signer-
independent systems.
In total only three corpora (Fang et al., 2002; Zahedi et al.,
2006) reported in literature comprise sentences articulated
by more than one signer. However, these databases are of
limited use as they do not sufficiently cover interpersonal
variance due to following reasons. In the case of the ASL
corpus in (Zahedi et al., 2006) and the CSL corpus in (Fang
et al., 2002) the number of signers is by far to small. More-
over both corpora reported in (Zahedi et al., 2006) include
a large number of signs that occur only once or twice in the
whole dataset. Obviously, these signs were not performed
by all signers but only by a maximum of two signers. This
results in the same problem that the number of signers is
not sufficient for training signer-independent models.
In summary, it can be stated that none of the corpora cur-
rently found in literature meets the requirements for signer-
independent continuous sign language recognition. In con-
trast to speech recognition, there is actually no standardized
benchmark.

4. The SIGNUM Database
For this reason we decided to create a new sign language
corpus, which should be made available for other interested
researchers after the project ends. We hope that the release
of this database will boost research efforts in the fields of
sign language recognition. Maybe it will become estab-
lished as the first benchmark for signer-independent con-
tinuous sign language recognition.
Since we use a vision-based approach for sign language
recognition the corpus was recorded on video. Table 1 sum-
marizes the most important details about our corpus.

4.1. Corpus Concept

The SIGNUM Database contains videos of isolated signs
and of continuous sentences performed by various sign-
ers. The vocabulary comprises 450 signs in German Sign

General Information

Name: SIGNUM Database
Author: Ulrich von Agris
Recording: 2007 - 2008
Production status: Completed

Corpus Content

Language: German Sign Language
Vocabulary size: 450 basic signs
Number of signers: 25 native signers
Number of signs: 450
Number of sentences: 780
Number of performances:
- Reference signer 3
- Other signers 1
Total number of sequences: 33,210
Equivalent video duration: 55.3h

Technical Details

Image resolution: 776× 578, 30fps, color
Image format: JPEG (8:1 compression)
Data volume: 920GB (approx.)

Resource Availability

Data centers: BAS, ELRA
Documentation: Online

Table 1: Important details about the SIGNUM Database.

Language representing different word types such as nouns,
verbs, adjectives, and numbers. Those signs were selected
which occur most frequently in everyday conversation and
are not dividable into smaller signs. Hence, they are called
basic signs in the following. For selection several books
and visual media commonly used for learning German Sign
Language were evaluated.
All 450 basic signs differ in their manual parameters. Many
of them, however, change their specific meaning when the
manual performance is recombined with a different facial
expression. For example, the signs BÜRO (OFFICE) and
SEKRETÄRIN (SECRETARY) are identical with respect
to gesturing and can only be distinguished by the signers
lip movements. In this case only the former sign is regarded
as basic sign, whereas both signs appear in the continuous
sentences of the corpus. In total 134 additional signs, de-
rived from the basic signs, were integrated into the corpus.
Furthermore, some of the basic signs can be concatenated
in order to create a new sign with a different meaning. For
example, the sign KOPF+SCHMERZEN (HEADACHE)
is composed of the two basic signs KOPF (HEAD) and
SCHMERZEN (PAIN). According to this concept, 156
composed signs were collected and integrated as well. Al-
though the selected vocabulary is limited to 450 basic signs,
in total 740 different meanings can be expressed by means
of recombination and concatenation.
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Based on this extended vocabulary, overall 780 sentences
were constructed. No intentional pauses are placed between
signs within a sentence, but the sentences themselves are
separated. Each sentence ranges from two to eleven signs
in length. All sentences are grammatically well-formed.
The annotation follows the specifications of the Aachener
Glossenumschrift, developed by the Deaf Sign Language
Research Team (DESIRE) at the RWTH Aachen Univer-
sity (DESIRE, 2004).
In order to evaluate the recognition performance for differ-
ent vocabulary sizes, the corpus is divided into three sub-
corpora simulating a vocabulary of 150, 300, and 450 basic
signs respectively.

4.2. Interindividual Variation

For modeling interindividual variation in articulation all
450 basic signs and 780 sentences were performed once by
25 native signers of different sexes and ages. One of them
was chosen to be the reference signer. His articulations
were recorded even three times, serving for evaluation of
the signer-dependent recognition rates. In total 33,210 ut-
terances (12,150 signs and 21,060 sentences) are stored in
the database.
Subjects were recruited in the western parts of Germany
by placing advertising posters in several institutions visited
primarily by deaf people. Each subject read and signed a
project consent form. For 80% of the signers German Sign
Language is their native language. Almost all of them at-
tended school in Germany and have at least very good sign
language skills. Table 2 gives some statistics about their
personal data (sex, age, body size, body weight, hearing
status, and dominant hand).

Sex

Male: 12
Female: 13

Age

21-25 years: 8
26-30 years: 9
31-40 years: 6
41-50 years: 2

Body size

1.51-1.60 m: 3
1.61-1.70 m: 6
1.71-1.80 m: 10
1.81-1.90 m: 6

Body weight

51-60 kg: 4
61-70 kg: 6
71-80 kg: 6
81-90 kg: 4
91-99 kg: 1
unknown: 4

Hearing status

Deaf: 23
Hearing impaired: 2

Dominant hand

Right: 23
Left: 2

Table 2: Some statistics about the signers’ personal data.

4.3. Recording Conditions

In order to facilitate feature extraction video recordings
were conducted under laboratory conditions, i.e. controlled
environment with diffuse lighting and a unicolored blue
background (see Figure 2). The scene was illuminated

frontally by six fluorescent lamps, each equipped with two
tubes generating true natural daylight. Diffusion filters
were mounted in front of the lamps for spreading the light
beam and reducing shadows.

Figure 2: Example frame taken from the reference signer.

The signers wear dark clothes with long sleeves and per-
form from a standing position. Moreover each signer was
instructed to move his hands from a resting position beside
the hips to the signing location and after signing back to
the same resting position. The hands are visible throughout
the whole sequence, and their start and end positions are
constant and identical which simplifies tracking.
For recording we used a camera which is commonly em-
ployed in machine vision tasks. This camera was connected
via IEEE 1394 interface (also known as FireWire) with the
computer, so that all videos could be recorded digitally
without the need of any frame grabber. The main reason
for choosing a machine vision camera instead of a common
television camera was that we were able to program our
own recording software. Our software allows to control the
camera settings and ensures an almost full automatic cap-
turing of the sign language corpus. Further post-processing
work was thus reduced to a minimum.
All videos were recorded directly onto hard disk using an
image resolution of 776× 578 pixels at 30 fps. This high
spatial resolution ensures reliable extraction of manual and
facial features from the same input image. For quick ran-
dom access to individual frames, each video clip was stored
as a sequence of images.

4.4. Recording Procedure

The reference signer’s performance of the corpus was
recorded first. His videos are thus called reference videos
in the following. In order to ensure that all signers perform
the same dialect, a reference video and its textual represen-
tation were prompted on a screen mounted below the cam-
era. The reference video was shown once before record-
ing started. After that the video vanished and only the text
remained visible. When the camera started recording, the
signer performed the prompted isolated sign or continuous
sentence. If an error occurred, recording was interrupted by
the supervisor and the performance was repeated.
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4.5. Post-Processing
The video camera utilizes a single image sensor for the
three primary colors red, green, and blue. For this reason
the image sensor is covered by an array of color filters, also
referred to as Bayer filter mosaic. Image sequences were
captured in raw format first. Then each single image was
post-processed as follows: Bayer demosaicing, vignetting
removal, white balance correction, and image compression.

4.6. Resource Availability
The SIGNUM Database is available for academic and com-
mercial use. In order to apply for a license, please contact
one of the following distributors:

• Bavarian Archive for Speech Signals (BAS)1

• European Language Resources Association (ELRA)2

For detailed documentation see (von Agris, 2009).

5. Experimental Results
The following experiments were carried out on the recorded
SIGNUM Database. Recognition performance for isolated
signs was evaluated using the 450 basic signs and for con-
tinuous signing using the 780 sentences. In both cases
the evaluation of the signer-dependent (SD) performance
is based on the three variations of the reference signer,
whereas the signer-independent (SI) recognition rates were
determined in a leave-one-out test on all 25 signers. Table 3
summarizes the experimental results.

Vocabulary Size
150 signs 300 signs 450 signs

Isolated SI 88.3% 84.5% 80.2%
Signing SD 96.0% 96.3% 96.9%

Continuous SI 69.0% 68.4% 65.1%
Signing SD 87.5% 87.4% 87.3%

Table 3: Signer-independent (SI) recognition rates for iso-
lated signs and continuous sign language. Rates for signer-
dependent (SD) recognition are given for comparison.

The obtained results represent baselines without any adap-
tation. The classification stage was configured to employ
neither subunit models nor any stochastic language model.
As the corpus contains a high number of minimal pairs, the
best recognition performance is obtained when both manual
and facial features are exploited (von Agris et al., 2008b).

6. Conclusion
In this paper, we described the recording of the first sign
language video corpus which meets the requirements for
signer-independent continuous recognition. The corpus is
based on a vocabulary of 450 basic signs in German Sign
Language and comprises 780 sentences each performed by
25 native signers of different sexes and ages. The SIGNUM
Database was made available for all interested researchers
in order to establish the first benchmark.

1http://www.bas.uni-muenchen.de/forschung/Bas/BasSIGNUMeng.html
2http://catalog.elra.info/productinfo.php?productsid=1100

Acknowledgments
This work was supported by the Deutsche Forschungsge-
meinschaft (German Research Foundation). We thank Uwe
Zelle for recording the sign language database.

7. References
B. Bauer. 2003.Erkennung kontinuierlicher Gebärden-

sprache mit Untereinheiten-Modellen. Dissertation,
Chair of Technical Computer Science, RWTH Aachen
University.

U. Canzler. 2005.Nicht-intrusive Mimikanalyse. Disser-
tation, Chair of Technical Computer Science, RWTH
Aachen University.

DESIRE. 2004. Aachener Glossenumschrift.̈Ubersicht
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Abstract 

A motion capture technique for implementing sign language dictionary is described. Problems of perception and recognition of 
gestures of Russian sign language in system of the automated sign language translation are discussed. The new approach to 
morphology of gestures and a method for separate gestures in sign statements are offered. The working definition for "text 
understanding" is offered. 

 

1. Introduction 

The main goal of our work is to create Russia's first 

explanatory dictionary of Russian sign language, using 

three-dimensional animated characters created by motion 

capture techniques and training manuals that contain sign 

statements-assembled based on this dictionary. 

The purpose of the vocabulary and tools is to help deaf 

people to learn the Russian verbal language, and 

promoting people who are learning sign language. 

A fixed number of examples of verbal and sign statements 

contained in the manuals are not always able to meet the 

needs of the student. Therefore, in subsequent stages of 

work is supposed to create an automated system of sign 

language interpretation. 

Currently there are no word processors, who understand 

text contents. Available word processors are based on 

statistical methods. This leads to a significant number of 

errors, reduction of which using the existing methods is 

hardly possible. 

Our approach to the problem of understanding based on 

the fact that both verbal and sign language used to 

describe the same surrounding world. Therefore, we 

believe that the basic concepts describing the surrounding 

world for hearing and deaf people are the same.  

A comparison of the meanings of words and gestures 

enabled us to formulate a working definition of the term 

"understanding of the text
1
”. 

Basic complexities at translation of text into signs are 

connected with homonymy resolution, searching of 

necessary meaning of polysemic word and/or sign, and 

also with transformation of phrases of Russian language 

into Sign Language expressions. 

Procedure for transfer of sign statements in the text even 

more complicated, because the gesture utterance does not 

contain information about the grammatical forms of 

words from which to generate text, such as noun and verb 

in many cases are indicated by the same gesture. 

The focus of this work is given to the separation of sign 

utterances into constituent gestures. 

                                                           
1
 The term "text" is used to denote the means of exchange of 

knowledge between people, including both written text and 

speech communication (verbal and signed). 

2. Current Results 

2.1 Short Description of RuSLED Dictionary 

Russian Sign Language Explanatory Dictionary RuSLED 

includes functions of explanatory dictionary as for 

entered word, so and for gesture representation. On input 

of dictionary any form of word can be entered, and at the 

output variants of gesture interpretation of given lexeme 

are shown.  

Dictionary contains 2372 words (with interpretations of 

their meanings) and 2537 video images of gestures 

(including variants of the sign) which represent meanings 

of the words. For 1592 gestures (63% from total number 

in dictionary) additional explanatory, concerning to 

manner of execution of gesture or describing semantic 

nuances are given.  

Gestures used in Saint Petersburg and its vicinities are 

presented in the dictionary. They in part coincide with 

Moscow gestures but divergence is big enough, what gave 

occasion to name given dictionary "Petersburg’s dialect”. 

In first version of dictionary digitized fragments of video 

recording borrowed from video course (IRRC, 2002) are 

used. Use for viewing of gestures of Windows Media 

Player ActiveX element allows: to see this gesture 

repeatedly, at pressing of button ► of player; to suspend 

performance of gesture in required place, at pressing of 

button || of player; to see any phase of gesture, moving 

cursor of player in appropriate position by mouse (fig. 1).  

Figure 1: RuSLED dictionary display 
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Video recording was used for best representation of 

mimicry accompanying gestures and executing essential 

role in sign language of deaf persons. So, for example, 

words «милый», «симпатичный» (darling, nice) are 

passed with one gesture, but they are differing by 

movements of lips pronouncing fragments of 

corresponding words. In new dictionary version video 

records will be substituted by avatars using motion 

capture methods.  

For some gestures explanatory from (Fradkina, 2001) 

were used. This dictionary is made on basis of Moscow 

variant of Russian Sign Language.  

For compiling of words explanatory more 30 dictionaries 

and encyclopedias were used. 

On deaf children teacher’s recommendations opportunity 

is provided to filtration of word list of dictionary on 

grammatical categories (nouns, verbs, adjectives, adverb, 

pretexts, particles, numerals, pronouns). For viewing all 

dictionary content it is necessary to choose category "All 

words". 

Separate input of dictionary (separate recording in table of 

database) is used for everyone semantic value of lexeme 

(and gesture). This dictionary feature is very convenient 

for user, and is recommended by lexicographers.  

Field «Введите слово» ("Enter Word") allows to enter 

any word forms or choose lexemes from associated list. In 

list «Исходная форма слова» ("Initial Word Form") a 

lexeme corresponding to stem in field "Enter Word" is 

outputted or several lexemes are outputted if several 

records are chosen by results of morphological analysis.  

When user chooses a lexeme from list "Initial Word 

Form" as result name of corresponding gesture is 

outputted in list «Наименование жеста» ("Name of 

Gesture"). If several gestures correspond to given lexeme 

then list of names of gestures is outputted. For each word 

meanings only that gesture is outputted, semantics of 

which corresponds to meaning of chosen lexeme 

(Voskresenskij & Khakhalin, 2007). 

2.2 Our Approach to Understanding of Text 

Word processing is usually divided into successive stages 

of morphological, syntactic, and, as a final stage, the 

semantic analysis. However, in some cases, 

morphological analysis can be performed only on the 

basis of syntax; in turn unambiguous parsing proposal 

assumes knowledge of grammatical forms of words in the 

sentence. Therefore consistent scheme of sentence 

parsing should be replaced by a scheme of interaction of 

agents performing different tasks and share the results to 

refine their work (Majumdar et al., 2008). 

Modern systems for semantic text processing for removal 

of polysemy use ontology and thesauri. As the evaluation 

of the quality of such systems, the number of errors even 

in the best samples does not fall below 30% 

(Loukachevitch, Chuiko, 2007). The main reasons for this 

are incomplete vocabulary and inadequate procedures for 

resolving polysemy. 

But what is the understanding of the text? The following 

definition was developed on the basis of comparison and 

analysis of interpretations of the meanings of words and 

gestures: 

The result of understanding of the text should be the 

selection and identification of objects described in the text, 

their spatial positions, as well as registration of changes 

to their characteristics, actions and conditions in 

accordance with the change of the text time. 

According to the results for each given moment of the 

passed time of the text we can construct a picture, 

describing the locations and interactions of the objects are 

described in the text — the situation. In addition, the 

interpolation of changes of objects characteristics can 

provide short-term forecasting of changes of situations. 

Supporting examples can be found in the RuSLED 

dictionary. Some of them are described in (Voskresenskiy 

et al., 2009). 

System of the text understanding should not only store 

information about semantic relationships of words (often 

ambiguous), defined by thesauri and ontology, but also 

must be able to speculate on the possible actions of the 

subject and the objects described in the text. 

Identification of objects includes not only the allocation 

of group names that describe a particular object, but also 

recognition that, if the object met earlier in the text; if the 

objects are the same whether they have the same names 

(Kazi, Ravin, 2000). For this system, described in 

(Voskresenskij, 2008), includes not only the basic 

ontology, storing descriptions of classes and their 

relations, but also the ontology of the text, including 

descriptions of specific instances of classes. This 

ontology will inherit from the basic ontology 

characteristics of the classes and their relationships, 

adding to them the characteristics of specific instance 

(including its position in space). 

For example, if the text describes the room in which there 

are several tables, then to understand what is at some of 

the tables, not enough to know a general description of the 

semantic class "table", each instance must be identified. 

But some of the hallmarks of an instance of a class can be 

meaningful only within a particular text, so they should 

not be included in the basic ontology. If they are repeated 

in different texts and for different instances, these features 

are important not only within a particular text. Then in the 

process of system self-learning they must be included in 

the basic ontology, leading to partition the source class 

into subclasses. 

From this it follows that the ontology of a particular text 

should not be destroyed upon completion of the text 

processing, but should be kept for some time. It is 

necessary to compare information from different texts and 

identify the most plausible, which may be included in the 

basic ontology of the system. 

The proposed approach to the understanding of the text is 

useful not only for sign language interpretation, but also 

for machine translation systems for verbal language. For 

example, in the Ingush language to convey information 

about the event, which ended recently, and in which the 

telling the story subject was present or absent, different 

forms of the verb are used. 
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3. Tools for mapping, perception and 
recognition of gestures 

Various versions of the notation, for example Hamburg 

notation system HamNoSys
2
, used to record gestures. In 

our country, notation proposed by L.S. Dimskis (2002) is 

used. 

Dictionary of Russian sign language RuSLED is added by 

the function of gesture search using his approximate 

description. The challenge is that we need to find a 

gesture that people saw, but does not know its meaning. It 

uses a simplified notation, hided inside the dictionary, 

user-accessible lists of possible values: text to describe 

the place of performance gesture, text with a pattern — 

for the configurations of fingers. Based on user-selected 

values search query is formed and returns a set of gestures 

to meet this request, from which the user selects the 

gesture. 

Demonstration of gestures in the new version of the 

dictionary made by animated character - an avatar, to 

record of gestures method of motion capture is used. 

Record is performed by "The Academy of Fantasy» 

(www.mocaprus.ru). Movements of demonstrator 

recorded using 12 cameras and a host of reflectors on the 

suit (Fig. 2), are converted to 3D-model (Fig. 3), and used 

to form the shape of an avatar that can be placed into any 

stage. 

 

Figure 2: Demonstrator in a suit with reflectors 

Figure 3: 3D-model 

 

Movements of the fingers of the demonstrator are 

recorded using special gloves. To record the facial 

expressions and articulation the apparent on the face of 

the reflectors is used (Fig. 4). Their signals are converted 

into three-dimensional model of facial mimicry (Fig. 5). 

                                                           
2
 http://www.sign-lang.uni-hamburg.de/projects/hamnosys.html. 

 

Figure 4: Demonstrator with glued on the face reflectors 

Figure 5: Three-dimensional model of facial mimicry 

 

This will significantly expedite the filling of the 

dictionary through the use of several sign language 

interpreters for the demonstration of gestures, while 

preserving the unity of action expressed by the 

appearance of a single virtual gesture demonstrator. 

Formed in such a way dictionary will allow composition 

of sign statements of gesture collections stored in the 

dictionary maintaining, as noted above, the unity of action 

which is important for perception of sign utterances by 

human. 

Studio recording of gestures, allowing you to create 

original dictionary, obviously, can not be a means of 

communication with deaf people. 

For recognition of gestures there is proposed to develop 

means of converting raster images of sign language 

interpreter taken with a camera in a vector images. This 

transformation includes the recognition of the essential 

for this task image detail: the head, hands (and the 

position of each finger), the torso. These details of the 

image are converted to ellipses and rectangles, the 

coordinates of which are compared with the parameters of 

the skeleton of a virtual demonstrator (avatar) of the 

dictionary. 

Transformation perceived image in vector form allows 

you to significantly reduce the memory requirements of 

the intellectual system and accelerate the procedure of 

comparison with etalons. 

Methods for converting the image to be used are similar to 

those used in the pre-processing of images in the systems 

of character recognition. 

Information on the exact position of avatar in space, such 

as hands, which was absent in two-dimensional scanning 
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images from a camcorder, it is planned to receive from the 

knowledge of possible and permissible mutual positions 

of various parts of the body. To determine the exact pose 

of avatar the appropriate geometric constructions will be 

applied, providing the closest match with the original 

raster image the projections of the avatar on the plane. 

4. Methods of processing of sign phrases 

In the analysis of sign utterances should take into account 

that many of the signs are composite, contain a 

combination of several gestures and pre dactyl signs, 

modifying the meaning of this sign. When you need to 

specify, for example, case endings, after a gesture relevant 

dactyl signs are signed. 

Gestural speech does not contain pauses between 

individual gestures. Only phrases are separated by pauses. 

This introduces additional complexity in the 

implementation of automated sign language translation, 

like those encountered in the development of continuous 

speech recognition systems. 

Given the integral nature of the gestures, the separation of 

gestural phrases into separate gestures should be 

maintained by selecting from the vocabulary appropriate 

gestures, having the greatest length, and analyzing the 

semantics of the resulting expressions. If its meaning does 

not match the discourse, we can proceed to successively 

splitting "long" sign on the constituent elements, trying to 

get a statement, the content of which corresponds to the 

discourse. Considering also that the gesture might pass 

the words of different grammatical forms, construction of 

syntax tree of a text sentence offers a complex 

combinatorial problem whose solution is a simple brute 

force attack is impossible, since it leads to the 

"exponential explosion". 

The solution is to use the method of sequential analysis 

and retention options without the incremental 

construction of solutions (Mikhalevich, Volokovich, 

1982), which reduces the number of options under 

consideration. This criterion for excluding unpromising 

options is contradictory semantics of the resulting text. 

5. Conclusion 

In the case of sufficiently reliable recognition of gestures 

using a camcorder (preferably a qualitative recognition 

using standard web cameras) and establishing a system of 

sign language interpretation will be possible to ensure 

prompt communication of the deaf with administration 

officials and the public, that is a function of "electronic 

government". 

Many details of the process of understanding and 

explanation, expressed in words, hidden from direct 

observation in the subconscious, which hampers the 

development of word processors understanding the text. 

Based on a comparison of different models of thinking, 

presented verbally and in sign language, developed a 

model for understanding the text. Accordingly, there is an 

idea of the architecture of a system that could perform the 

required functions. 
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Abstract 

 
Sign languages across the globe are fully-fledged languages that differ between Deaf communities throughout Europe and the world. A 
recent survey by the European Union of the Deaf gathered that there are about 650,000 sign language users in the EU for whom using 
a sign language is the only way to communicate and have equal access. It is therefore crucial to legally recognise national sign 
languages. Being treated equally without prejudice also with regards to language is a basic Human Right as postulated in the UN 
Declaration of Human Rights. Other rights, such as the right to education and a fair trial can only be guaranteed if sign languages are 
recognised as distinct languages in order to provide sign language interpreters and education in sign language. At EU level, a number 
of documents and Resolutions have been adopted but so far only three European countries have recognised sign language at 
constitutional level: Austria, Finland and Portugal. Other countries, such as Hungary and Spain have taken other legal measures to 
protect their sign languages. Although Europe’s sign languages enjoy some recognition, sign language users across Europe are still 
lacking legal protection at the same level as other minorities.  
 

1 European Union of the Deaf (EUD) 

The European Union of the Deaf (EUD) is a European 
non-profit making organisation whose membership 
comprises National Associations of the Deaf (NAD). 
Established in 1985, the EUD is the only organisation 
representing the interests of the Deaf1 at European Union 
level. The mission’s aim is to promote and advance the 
(Human) Rights of the Deaf in Europe by achieving the 
recognition of the right to use sign languages, 
empowerment, and equality in education and employment 
(EUD 2010a). 

2 Sign Languages 

2.1 National Sign Languages 

Despite widespread opinions there is not one single 
universal sign language in the world. Sign languages vary 
between countries and ethnic groups; some countries even 
have two or more sign languages such as Belgium or 
Switzerland. Sign languages also show distinct dialects 
that vary from region to region. Nonetheless, national sign 
languages are fully-fledged languages that have a 
grammar and lexicon just as any spoken language (see for 
example Sutton-Spence & Woll, 1999 for British Sign 
Language). 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  Deaf with a capital ‘D’ relates to Deaf people who consider 
themselves part of the Deaf Community and use sign language 
as their first or preferred means of communication. This is in 
contrast to ‘deaf’, which merely describes the audiological status 
of non-hearing.	
  	
  

2.2 International Sign  

At international conferences or meetings an auxiliary 
language – referred to as International Sign (IS) – is used 
to communicate among Deaf people who do not share a 
common language. The EUD uses IS for example at board 
meetings and its Annual General Assembly, as determined 
in the EUD Internal Rules (EUD 2010c). The World 
Federation of the Deaf (WFD) has even established it as 
its official working language next to English (WFD 2003). 
IS is however not actually a discrete language, it is a 
contact language whereby signers will use signs from 
their respective natural sign languages along with 
established IS signs and simplified grammatical structures 
(Locker McKee & Napier 2002).    

2.3 EUD survey 

A recent EUD survey (2008) estimated that there are 
about 650,000 sign language users in the EU. This is not 
to be confused with the number of deaf or hard of hearing 
people, which is much higher. Currently, there are 
approximately 7,000 sign language interpreters in the EU. 
This results in an average ratio of 93 sign language users 
to 1 sign language interpreter. Among the EUD members, 
Finland has the highest ratio of 6 to 1 and Slovakia the 
lowest with 3,000 to 1.  
Although Finland’s ratio of 6 to 1 might sound very good 
compared to other European countries, this is still not 
enough to provide for all Deaf people. There is no “ideal” 
ratio that could be stated here but it is worth noting that 
although Finland’s number is close to ideal, the profession 
of Finnish Sign Language interpreters is not adequately 
paid. A Finnish Sign Language interpreter earns for 
example €18.45/hour (SVT 2010). In comparison, a 
British Sign Language Interpreter charges about €23/hour 
on average (ASLI 2008). In most countries, sign language 
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interpreters are paid less than spoken language interpreters 
and have a lower professional status. The US seems to be 
one of the only countries where this is not the case 
(Bancroft, 2005). So although Finnish Deaf people might 
have more access than Slovakian Deaf people, the 
standard is by no means the same as that of a hearing 
person or even a member of a minority group receiving 
interpretation into their mother tongue. 

3 Sign Language and Human Rights 

3.1 Sign Language as Mother Tongue 

Sign languages are the only languages Deaf people are 
able to acquire naturally and spontaneously (Jokinen, 
2000). Therefore, they should be seen as the mother 
tongue of Deaf people, although most Deaf people 
(approximately 90%) grow up in hearing families and do 
not necessarily learn a sign language until later in life 
(Krausneker, 2006). Sign language as the mother tongue 
of Deaf people is in accordance with EUD’s philosophy 
and also with Skutnabb-Kangas and Bucak’s (1995) 
external definition of mother tongue, which states that a 
person must identify with his/her language and/or use it as 
a primary means of communication. This means that 
although the respective sign language might not be 
acquired in the family and also not necessarily as the first 
language (L1), it should nonetheless be treated as the 
mother tongue of Deaf people – not only in educational 
settings but also regarding access to work and public 
authorities.  
When a Deaf child has been granted the right to its mother 
tongue it is also later more likely to be able to learn the 
surrounding majority language (in its written form) and 
this will furthermore increase chances to have access to 
higher education or other further education programmes 
(Emery 2009). 

3.2 Human Rights 

The UN Declaration of Human Rights (UNDHR 1948) 
grants rights to everyone regardless of certain 
characteristics such as language or religion. A person is to 
be treated equally, even if he or she does not speak the 
national language. For minority language speakers this 
becomes an issue if their language is not protected by 
legal measures. It also means that although everyone 
should be treated equally, this person will receive 
additional services – such as a (sign) language interpreter 
– if the language is legally recognised. This is for example 
the case with Welsh in the UK. It is argued that sign 
languages should be legally recognised to grant Deaf 
people Human Rights with regards to their language, as 
the language is the key to other basic Human Rights, such 
as education or fair trial.  

3.3 Linguistic Human Rights 

Using Skutnabb-Kangas and Bucak’s (1995) definition of 
mother tongue, Deaf people can claim Linguistic Human 
Rights (LHR) in regard to sign language (Skutnabb-
Kangas 2000). LHR are a hypothetical concept but in 

recent years legislation in the EU and the world has come 
into effect giving Deaf people more and more rights with 
regards to sign language and equal access. Skutnabb-
Kangas claims that LHR are language rights that are 
needed to guarantee basic Human Rights. For example, in 
order to gain access to education, a person needs to be 
able to understand the teacher. This is only possible when 
having primary education in one’s mother tongue. 
Additionally, she states that education should not only be 
in the medium of the mother tongue but that the language 
should also be taught as a subject in schools. She also 
grants collective rights to minority groups, such as the 
right to exist. Using this theoretical concept is useful in 
understanding the (Human) Rights that Deaf people are 
denied on a daily basis when not being able to use their 
language with authorities, in trials, at school or at work. 

3.4 Minority Rights 

Although d/Deaf people are often only seen as a disability 
group in need of support, Deaf people see themselves as a 
minority group with a distinct language. Just as any other 
member of a minority group, Deaf people require access 
in their mother tongue. It is even more crucial for Deaf 
people to be granted this right, as they are not physically 
able to learn spoken languages to a level that is sufficient 
to communicate with hearing people directly. Currently 
most legislation relating to sign language and sign 
language interpreter provision is embedded in disability 
legislation. Although this is sometimes seen as not fully 
recognising a national sign language, it is an effective 
means to provide for access.  

4 Sign Language Legislation 

4.1 UN Convention 

The recent UN Convention on the Rights of Persons With 
Disabilities (UNCRPD), which came into force in 2008, is 
the first international document to mention sign language 
explicitly. It is a milestone in achieving Human Rights for 
Deaf people, as it grants rights concerning accessibility 
and education. It places legal obligations on States to 
abolish discrimination and protect and promote the rights 
of persons with disabilities, including Deaf people. The 
UNCRPD requires States to take measures to provide 
assistance for example in the form of professional sign 
language interpreters.  
Although this is a first step it is questionable what effect 
the Convention will have in the near future as individual 
States as well as the EU have adopted the Convention but 
not yet widely implemented it in respective country 
legislation.  

4.2 EU Resolutions 

Apart from adopting the UNCRPD, the European 
Parliament adopted a Resolution on Sign Languages in 
1988, which was reiterated in 1998. It calls on the 
European Commission and its member States to legally 
recognise the sign languages of Europe. The Resolution 
also acknowledges the fact that a number of Deaf people 
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need to communicate in sign language, as this is the only 
possible language. Moreover, it states that the sign 
languages of Europe are distinct languages that each have 
their own cultural identity.  
These two Resolutions are not legally binding but show 
that the European Parliament is aware of the needs of sign 
language users across Europe. The fact that this 
Resolution was already adopted over 20 years ago but the 
situation of Deaf people has – in some countries – not 
changed significantly is worrying and makes it clear that a 
Resolution at EU level might not be the best way to give 
Deaf people equal Human Rights. To achieve that 
European instruments adequately protect Deaf people, the 
EUD works closely with representatives of the European 
Parliament.  

4.3 Council of Europe 

The Council of Europe (CoE) has published a number of 
reports and recommendations regarding sign languages in 
its member states. Most notably it published a 
Recommendation regarding the protection of sign 
languages in member States in 2003 (Rec 1598). This 
recommendation takes note of an older Recommendation 
(Rec 1492) relating to minority languages including sign 
languages. Although not legally binding, such a document 
shows the CoE’s growing awareness of a need to protect 
sign languages in the same way as other minority 
languages. 
Krausneker (2008) submitted an expert opinion for the 
CoE regarding the needs of sign language users across 
Europe. This needs analysis does not only offer concrete 
examples of how to tackle inequalities, the paper also 
describes clearly how sign language users need access in 
sign language to be granted full (Linguistic) Human 
Rights. It formulates 25 recommendations that States 
should adopt and implement. These range from legal 
recognition of sign languages as part of minority rights to 
granting access to information. 

5 Sign Language as a Constitutional Right 

5.1 Sign Language Legislation 

Although sign languages have been recognised at EU and 
UN level to a certain extent it is important for individual 
countries to change their laws accordingly. If this is not 
done there is a risk of these laws not having any effect on 
Deaf people’s life. Only three countries have recognised 
their national sign language at constitutional level: 
Austria, Finland and Portugal2.  
Some countries – such as Finland, Spain the Czech 
Republic or Slovakia – have passed laws that give Deaf 
people rights with regards to education, sign language 
interpreters, or access to work. Hungary recently (2009) 
adopted the most comprehensive piece of sign language 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
2	
  It should be noted that some countries, such as the UK do not 
have a Constitution and therefore cannot legally recognise sign 
languages at such a level. 

legislation granting – among other things – the right to 
learn Hungarian Sign Language and have access in that 
language through a free interpreter service that is funded 
by the State. This is a significant and unique piece of 
legislation, as it immediately provided the funds necessary 
for the free interpretation service in its current Budget Act 
and added specific deadlines for example for the provision 
of in-vision interpreters and subtitling on national 
television. This shows that although Hungary has not 
recognised its sign language at constitutional level rights 
are nonetheless accorded to Deaf people. It also makes 
clear it is not necessarily better for the provision of 
services to recognise the national sign language on such a 
high level. Sweden has for example incorporated a 
bilingual education policy in their education law, which 
has had a greater effect in Deaf people’s lives than a 
single sentence recognising ÖGS (Austrian Sign 
Language) in the Austrian Constitution, as Verena 
Krausneker noted at the EUD seminar in 2009.  

5.2 Austria 

Austria recently (2005) changed its Federal Constitution 
to contain an Article on ÖGS. It states: “Austrian Sign 
Language is recognised as a fully-fledged language. More 
shall be regulated by further laws” (Article 8(3)). This is a 
significant step for Deaf people in Austria, although no 
further laws have thus far been enacted. The positioning 
of the sentence is also an important factor as paragraph (1) 
and (2) deal with the national language of Austria and the 
linguistic and cultural diversity of the country.  
The law has had an effect on the teacher training and on 
educational policy in general. Austrian Sign Language is 
now part of teacher training and although no formal law 
has been passed, a certain shift in attitude can be seen. For 
example a number of Deaf schools in Vienna now have 
adopted bilingual education policies. 

5.3 Finland 

Finland was the first European country to recognise sign 
language at constitutional level in 1995. The Constitution 
of Finland states: “The rights of persons using sign 
language and of persons in need of interpretation or 
translation aid owing to disability shall be guaranteed by 
an Act” (Chapter 2 Basic rights and liberties, Section 17 
Right to one’s language and culture). Finland has a history 
of being a country with two official languages – Finnish 
and Swedish – and granting equal rights to speakers of 
these two languages. Additionally, the Sami and Roma are 
given the status of an indigenous people. Sign language is 
mentioned in the same section as Sami and Roma, which 
gives it a similar status as these minority languages. 
It is also worth noting that the section does not speak of 
deaf people but of “persons using sign language”. This is 
significant, as not everyone who is deaf necessarily is in 
need of a sign language. But on the other hand the 
Constitution does not recognise Finnish or Swedish Sign 
Language as a specific language, like it was done in 
Austria. Contrary to Austria Finland has however adopted 
a range of other pieces of legislation, which further 
regulate the recognition of sign language. Most notably, 
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the Finnish Education Act (628/1998) recognises sign 
language as a mother tongue that needs to be taught as 
well as being used as the language of instruction. Finnish 
Sign Language is interestingly also mentioned as a 
requirement for naturalisation if oral skills cannot be 
demonstrated (see Nationality Act 359/2003). Other Acts 
include the Language Act and the Act on Yleisradio Oy, 
the Finnish Broadcasting Company. The Finnish 
Parliament is also currently (Spring 2010) discussing a 
new legislative proposal for interpreting services for 
persons with disabilities, which aims to ensure at least 180 
hours of free interpreting services per year, excluding 
educational needs (EUD 2010b).  
The example of Finland shows that when sign language is 
recognised at constitutional level, Acts need to follow to 
have an effect on Deaf people. 	
  

5.4 Portugal 

Portugal recognised Portuguese Sign Language in 1997 in 
its Constitution. Article 74(1)2 on education states: “In 
implementing the education policy, the State shall be 
responsible for […] h) Protecting and developing 
Portuguese Sign Language as an expression of culture and 
an instrument for access to education and equal 
opportunities”. Although mentioning Portuguese Sign 
Language and not only the term sign language, as seen in 
the Finnish Constitution, it is significant that the language 
is recognised in the article relating to education, which 
shows that Portugal does not see their national sign 
language as the mother tongue of Deaf people, or as a 
minority language; it is seen as an “instrument”. But on 
the other hand it means that education is provided in sign 
language. Portugal has not – like Austria – adopted other 
legal measures to provide for example access to work 
through a free sign language interpretation service.  

6 Summary 

The recent EUD survey (2008) investigated sign language 
use and legislation in Europe to gain a clearer picture of 
the current legal situation. Three countries have 
recognised sign language at constitutional level. Although 
recognising that this is an important step for sign language 
users in the respective countries, legal recognition at such 
a high level has to be seen with caution. Formally, it is an 
improvement but in reality it sometimes has no or only 
little effect. Deaf people are however in need of a legal 
basis to defend their basic Human Rights. The recent 
UNCRPD grants these rights but nonetheless, this 
important document needs to be implemented in the 
relevant country legislation to have an effect in Deaf 
people’s lives. Interpreters are not yet widely available 
and education is often still provided orally rather than 
using a bilingual approach. When having put legislation in 
place, it is crucial to then provide financial means and 
ensure these services can actually be provided by for 
instance fostering interpreter training programmes. 
Overall, there are various pieces of legislation in place but 
it cannot be forgotten that sign languages are minority 
languages that their speakers depend on, as they have no 
equally efficient means of communication. This makes 

recognition crucial and lets this issue become a true 
question of Human Rights.  
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