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1   Introduction
Providing deaf people the possibility to access written and media content is a significant step toward their inclusion in the global community. The difficulties in this inclusion process are due to the fact that most deaf people have a very marginal knowledge of the Italian Language, especially if they are born deaf or got deafness in the early period of life. 

Since Sign Languages are true languages with their own grammars and morphologies, a translation system shall take into account the grammar and the peculiarity of the Sign Language to provide a complete translation. 

2   System architecture

The visual modality that characterizes sign languages provides them an extremely different morphology and gives them more flexibility with respect to spoken languages.  Italian Sign Language (ISL) is obviously made of gestures, characterized by proper parameters [1], including the form of the hand (configuration), the place in which the gesture takes place, the orientation of the hand, and the movement that characterizes the gesture. Additional optional parameters include Non-manual gestural components (e.g., facial expressions and body movements) and the presence of classifiers. These identify categories of objects and are mainly used to create concordance among elements in locative sentences. 

Another important feature of ISL is the presence of a well-known and established Notation System (Radutzky Notation System) [2]. The notation system codes each parameter of each sign and provides a related written description.
In order to provide a translation from Italian to Italian Sign Language (ISL), all the words notated in Radutzky form have to be used according to the ISL grammar. For this reason ISL has been analyzed and modeled by making use of Backus-Naur Form (BNF) [3]. The result is a formal grammar expressive enough to catch all the distinguishing feature of ISL. By making use of the BNF representation we can define an ISL sentence composed by an <ISL_word>, which is a word listed in the Radutzky Dictionary, a <proper_name> (fingerspelled), an <ISL_classifier> and a <positional_info>. Each of these sentence elements can be repeated to form the sentence according to the ISL grammar. For example considering the sentence “the ball is on the table”, which is in Italian “la palla è sul tavolo”, his translation can be represented as 
<ISL_word> <ISL_word> <positional_info> <classifier_1> <classifier_2>.
Or we can specify a relation with the elements values: 
“ball  table  $above/(%round_object , %rectangular_surface)”.

The ISL sentence generated in this way is then sent to the Graphic Engine Command (GEC) Generator, which converts the sentence in commands for the Graphic Engine. The graphic engine takes as input XML files, so it is possible to animate this avatar by generating the parameters in XML format. A Multilanguage Database (MD) is under construction to store the Italian words, the correspondent ISL words in Radutzky notation for ISL format (RNFI), which are the Radutzky Notation characters coded to be store in the MD, and the XML files. 
The GEC generator will first compute all the words in the dictionary and stores the correspondent RNFI in the MD. Then will convert the RNFI into XML files and restores them in the MD. This conversion and storage phase is made offline whenever it is necessary to add a new word and keeps the system robust to the variations of ISL. Every time an ISL sentence has to be parameterized for the visualization, for each word the GEC generator searches in the MD the correspondent XML file and sends it to the Graphic Engine allowing the avatar movements.

3   Conclusion

The described architecture in this extended abstract provides an approach to Italian Sign Language description and visualization of ISL, based on an ISL grammar. 
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