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Introduction

The diffusion of internet and the information technologies are creating continuous information
flows. There is a widespread awareness of the added value and of the role that the Web has in
dissemination, exploitation and promotion of the cultural tourism, especially in a country like Italy,
where the cultural heritage is very important. Moreover, an open philosophy causes problems of
authoritativeness in the production of contents because it is characterized by a strong interaction
among users thus creating a distance between knowledge and communication. The spread of
internet has brought the significant changes of communication paradigm. Nowadays the
competition decreases among contents, even among from sources published in potential competition
with them. In network logic, all nodes are interdependent and represent a single large hypertext. The
proliferation of paths boosts a free circulation of ideas and can bring out most interesting
contents[1].

The Projects

Methodologies, strategies, resources and tools created in our research group allowed us to take part
in some national initiatives:

 “On-line dissemination of the historical artistic and landscaped, regional heritage” (WeBasCH):
The project was born within the framework of collaboration between the ILC-CNR Pisa and
the APT Basilicata (i.e. Agenzia di Promozione Territoriale della regione Basilicata) to
experiment and implement strategies for promotion and dissemination of regional heritage.

 “SmartCity: new solutions for content engineering and ambient intelligence as support of
cultural tourism” is a Tuscany region project ("POR Creo" session), funded by the European
Community (FESR). The specific project purpose is to allow important steps forward in
terms of productivity, versatility and adaptability of digital content, both textual and
multimedia, through knowledge engineering techniques. Particularly we have developed
and tested tools for a better preservation and enhancement of cultural heritage, identifying
methodologies and solutions to meet new demand of cultural spaces in particular for tourist
purposes. Partners of this project were ILC-CNR and a consortium of companies: Space,
Rigel Engineering and Meta.

The specific goal of both projects is experimenting and implementing strategies for promotion and
dissemination of regional heritage through an effective communication style. By exploiting
potentialities of the Web 2.0, we offered a set of chosen documents and cultural routes that increase
knowledge of historic and landscaped resources. The aim is to join maintenance and preservation
activities and enhancement and promotion of the cultural heritage initiatives with an increasing



opening to the general user[2].

Text material for cultural tourism

The cultural tourism in Italy aims at identifying town of artistic interest or cultural tours in wider
areas linked by historical events or traditions as the "Via Francigena", " Parco Archeologico Storico
Naturale delle Chiese Rupestri ", "the wine roads", etc.. In this context, information available is in
continuous evolution and so various that the database should be continually updated. The updating
process of textual resources is an open question. The manually generation of resources is expensive
and it requires the review of human experts. The manual approach is prone to errors of omission.
Moreover, an approach based on an automatic updating of resources is not efficient because these
are constantly evolving, this reason advises against an exclusive use of automatic applications.
Especially when it comes to tourism, for which the Web offers constantly new ideas: a new park, an
archaeological site discovered, etc..
There are many European initiatives within Cultural Heritage that aim to develop knowledge and
enhancement of digital cultural heritage that have been undertaken. Among these, “Minerva” and
“Michael” have been coordinated by the Italian Ministry for Cultural Heritage. Minerva has
developed a platform of guidelines and recommendations, which are shared by European member
states, for the digitization of cultural heritage and its network access. Similar information can be
considered the reliable source of knowledge, especially because they were created with specific
objectives:

 accessibility and visibility improvement of European digital cultural resources;
 support development of the European Digital Library for a better access to the cultural

resources;
 contribution to increasing the interoperability among existing networks;
 promoting the use of digital cultural resources by business and citizens.

However the creation of this kind of resources is also referred to written text material such as
brochures and web advertisement, that often is difficult to find, and retrieve. Such data regard an
important source of information but since it tends to be original, recent and ephemeral can be
considered a typical material of Grey Literature.

Specific strategies for texts acquisition

We have dealt the creation of the text corpus with different strategies in the two projects. Different
needs of each project have guided the choices of the best acquisition strategy and all text material
has collected in two steps:

1. We built a starting text corpus (hereafter C0) which was exploited to generate new linguistic
resources and enriching the ones available from TextPower1[3] project.

2. On the basis of these resources, we enlarged C0 to create the reference corpus.

CO in SmartCity

The first acquisition strategy in SmartCity project concerned the creation of a domain corpus
“Empoli e dintorni", composed of historical, artistic and tourist documents related to the specific
geographical area. Among activities of the project it has been possible collaborate with the library
of Empoli and Cerreto Guidi for the retrieval of textual material.
On a first group of documents provided by the library of Empoli, we attempted to select material of
interest in order to deal all the most important themes of Empoli and surroundings. On the basis of

1Project made for building of terminological resources and enrichment and annotation of textual material



these texts we generated the Training Corpus whose size is almost 110,00 occurrences of words.

CO in WeBasCH

A different approach has been followed about WeBasCH project where all text material has
retrieved on-line. The APT Basilicata provided us with a list of institutional websites. The items of
the list more related to historical, artistic and landscaped regional heritage were selected and
browsed by using automatic spiders and parsers, for the creation of a text corpus. Much of
documentation available in internet can be assimilated to the “grey literature”, since it has been
produced by the authors and institutions outside publishing, particularly the websites of regional
entities.

Text corpus to linguistic resources

C0 was exploited to generate new linguistic resources and integrating the ones already available.
All textual material obtained has indexed and, after a tagging phase with the PiTagger2 tool, we
could identify all lemmas and relative POS in each document[4].
PiTagger associates each word to the related lemma by using the morphological component of the
Italian language PiMorfo3. Then it solves the ambiguities by following a statistical approach and
with the help of a training corpus.
Later on, all multiword expression (MWE) were extracted from C0 by exploiting pattern matching
techniques. Typically for the Italian syntactic construction, the most productive linguistic patterns
are N-preposition-N and ADj-N/N-ADj. Statistical algorithms analyze the distributions frequency of
each pattern identified. On the basis of results we extracted a set of semantically relevant terms and
concepts for the cultural heritage domain. The analysis of the collected texts by means of linguistic
tools (morphological engine and tagger) is fundamental for productive application of the statistical
functions of extraction[5].
We exploited enriched text material, that composes C0, to build weighed domain lexicons besides.
Starting from a small set of relevant pivot terms a lexicon is obtained by means of mutual
information criteria. Statistical algorithms analyze and weigh the frequency of the co-occurrency of
each word with the pivot terms. The domain lexicons can be used to evaluate the relevance of a
document for that domain, in this case it is most important to establish a minimal threshold.

Reference (text) Corpus

Since textual documentation collected didn’t cover exhaustively any events and cultural resources,
we tried to increase the amount of textual material available, in order to find a maximum coverage
of information and knowledge. In both projects we used a new search strategy of text material
retrieval, namely, we used extracted knowledge and specialized crawlers that work on a bulk of text
material available on-line. In a next phase we have developed other tools that, by using specific
semantic filters, make a ranking the documents and evaluate their relevance with the specific
domain. All extracted documents were joined in C0 corpus to build the reference (text) corpus.

The (text) reference Corpus created in SMARTCITY project consists of 2219 text units:
- 1634 units come from the material provided by the library of Empoli and Cerreto Guidi,

about 1.000.000 (997299) words;
- 585 units are related to texts retrieved on the Web, little more than 850.00 words (857355).

2 PiTagger is an important component for text lemmatization and tagging and constitutes a software module of
PiSystem: integrated system for processing of textual and lexical materials.
3 PiMorfo: system for morphological analysis of the Italian language.



At the end of the project the specific Corpus has been reorganized in 650 documents in XML
format.
In the WeBasCH project, the (text) reference Corpus instead is constituted of almost 2 million and
half words. As it described, the creation required two phases, in which we retrieved documents from
the Web and built the reference (text) corpus.

DBT-Faccette

The intelligent browsing system of text, named "DBT Faccette", is a customization of the
categorization system used in librarianship. Its uniqueness lies in possibility of exploiting the
semantic relevant elements ( or "micro semantics") identified in the text for suggesting a further
search. This feature makes most important the availability of an annotated corpus.
The text corpus is originally a set of text files. Inside these texts specific tools have identified
annotations of various kinds: information related to words, phrases and piece of text. However it is
necessary to organize the annotated texts in a coherent way and orderly, for a better storage,
management and expansibility over time.
The corpus becomes a collection of digital sources containing accurate semantic annotations and
necessary information to managing of the textual sources.
A useful way to imagine a good browsing system is to assume the final usage scenarios. Many
developers often tend to adopt "reference systems" implicit, made of the individual experiences.
Since the "reference system" of a user is not necessarily identical to ours, it's easy to fall into
misunderstandings harmful to the design of a complex product.

The browsing system is able to exploit knowledge extracted from textual material in several ways:
 expanding the search by exploiting the search for MWE and then offering suggestions to

research incomplete or vague. For example, by proposing the query "Pontormo" are returned
as results also the occurrences of "Jacopo da Prontormo", "Jacopo Carucci" and "Pontormo"
(Fig. 1);

Figure 1: some results for query "Pontormo"

 improving the correlation process among documents identified, by using specific linguistic
resources;

 improving the ranking of results in case of answers classification of responses;
 better organizing the display of the results. The system shows in reply at the queries a

variety of contexts. In these results are highlighted all relevant entities or "micro-



semantics". In this way, the next search refinement is facilitated.(Fig. 2);

Figure 2: example of queries refinement

An example of browsing in WeBasCH shows that some material constitutes examples of gray
literature. For example, the search of "premio" proposes the site of Aliano, particularly the web-
page where planned activities for the year 2008 are displayed. This material would be lost over
time, even though it provides important information about the natural and cultural heritage of a
region.

Figure 3: document retrieved in WebBasCH

In our approach, the creation of linguistic resources is designed to the development of navigation
and information retrieval systems, that are able to exploit them. These tools capture, organize,
classify and distribute the information in according to the desired objectives. In an open domain, as
the Cultural Heritage, information can rarely be classified just with hierarchical criteria. An
approach based on principles of "semantic similarity" is more efficient. This approach allows to link
information crosswise, seemingly belonging to different categories, but that match to the same



informative need.
The experience in the treatment of large amount of data has not only allowed the refinement of
extraction tools for semantically relevant information, but also the creation of terminological
resources toolkit.
The more a text is "enriched" with annotations, the better it can be processed by tools for analysis,
categorization, browsing and Information Retrieval. The system is not limited to the identification
and classification of entities; it also identifies the particular relations between the entities involved.

Conclusion

Our work proposes to overcome the traditional categorization systems and their rigidity, by means
of a set of open and adaptive terms classes, which can guide the end user in refining of his/her
search.
Such knowledge systems are valuable support on the one hand to networks of e-participation and e-
government, on the other hand they offer more information and better performance.
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