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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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