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ABSTRACT

Study and development of methodologies to improve systems of "information retrieval”. Our approach is
based on the integration of techniques, originally created to disciplines such as philology, lexicography,
literature, with linguistic and statistical tools for the extraction and analysis of information in the text.
Also we experimented a special methodology, for the creation of specific semantic metadata for text
materials. In this paper, we describe "SmartCity", a project in which we applied these strategies. The
project aims at designing and developing multimedia content (audio-guide for the new generation of
interactive media and off-line and on-line) for the use of custom-cultural tourist routes, both physical (in
the context of museums and cities) and virtual.

INTRODUCTION
SmartCity" is a project "POR Creo" of Tuscany region, funded by the European Community
(FESR). The purpose is to allow a quantum leap in terms of productivity, versatility and
adaptability of digital content, both textual and multimedia, through the use of knowledge
engineering techniques. Several research activities are preparatory to the prototyping of
innovative solutions for:

v the creation and delivery of interactive audio guide for new systems, both web and

mobile;
v implementation of a prototype of "authoring system" for the production of guides and
tourist-cultural paths, even virtual.

Our contribution to the project [1] is oriented to the development of an intelligent browsing
system to be made available first and foremost of the "authoring system™ and then of the
creation of multimedia tourist guides.
The intelligent text browsing system is based on "TextPower" technology [2], developed by our
research group. We are dealing with enrich the text with semantic annotations (micro-
semantics) that we able to identify. The enrichment process allows the identification of
relationships between concepts (proper names, geographical locations, acronyms, works of art,
monuments, institutions, etc..), even when are potentially unknown.
This enrichment process makes a system of “information retrieval”, much more performant and
allows to specialize in different areas of research. In our particular case, is used to create an
authoring system. This should be able to provide the author / publisher of the guide / tourist-
cultural route a complete overview of available information.
The current technologies for information retrieval, as well as those for the extraction of
knowledge, use computational tools of large capacity, but their potential it is still not fully
expressed. There is a gap between the knowledge contained and recovered, which in fact
prevents a further evolution step in the algorithms, in term of results and performance. The
problem is that the knowledge, intended as terminology, concepts and semantic relationships
between entities is not explicitly expressed, then not exploited by procedures for processing
information. Many studies, designs, prototypes are trying to remedy this problem.
This particular text enrichment technique can be defined “generalized"” and is obtained through
application of statistical and linguistic analysis technologies, without using assumptions or
structures and ontologies predefined. All information extracted, are then associated at the text in

1 Project title: “SmartCity: new solutions for content engineering and ambient intelligence as support of cultural
tourism”



a paratextual formalism, enriching the text of all lexical information, semantic and factual (e. g.
named entities, terminologies composed by a single word and multiword). This wealth becomes
a source of information exploitable by search engines and by classification and summarization
systems.

RESULTS

The intelligent text browsing system, named "DBTFaccette”, is a customization of the
categorization system used in librarianship. Its uniqueness lies in the possibility of exploiting
the "micro semantics” detected in the text. therefore it is important to have an annotated corpus.

The text corpus is originally a set of text files which can be added annotations of various kinds,
that is, additional information related to words, phrases and piece of text. Both texts and
annotations must be organized in a coherent and orderly so as to be easily stored, managed and
expandable over time. The textual corpus becomes so a collection of digital sources, and
metadata, which, besides containing the precise annotations must contain all information
necessary for the management and description of textual sources.

A useful way to imagine the "authoring system" is to assume the final usage scenarios. It is
possible to create a history of use of the complete system on the part of one or more specific
users. Assume usage scenarios has a double meaning:

- Is useful in design of a "authoring system";

- Allows us to hypothesize an end user and is a very effective way to evaluate the product, that
yet to be designed, in its possible contexts of use real. It often tends to adopt "reference
systems" implicit, done of individual experiences. Since the reference systems of users are 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 the knowledge extracted from textual materials in
several ways:

v to expand the search by exploiting the ability to search for words in multi-words and
offer suggestions to research incomplete or vague. For example, by proposing the query
"madonna” are also returned the occurrences of "Madonna del Pozzo", "Madonna del
Latte" and "Santuario della Madonna del Pozzo" (Fig. 1), (Fig. 2);

v" to improve the correlation process among documents identified, using specific linguistic

resources;

to improve the ranking of results in the case of classification of responses (Fig. 3);

to better organize the display of responses. In fact, the system responds to queries with a
variety of contexts where all relevant entities are highlighted or "micro-semantics”. In
this way, the next refinement of the research is facilitated.

NN

In our approach, the creation of linguistic resources must be designed to the development of
navigation and information retrieval in a position to exploit them, or tools that capture the
information, organizing, classifying and distributing it according to the desired objectives.
Rarely can the information be classified only with hierarchical criteria, in open systems, as in
the case of Cultural Heritage. It is a more effective to use an approach based on principles of
"semantic similarity” that allow you to link information crosswise, apparently belonging to
different categories, but that lead back to the same informative need. One important role played
within the project by ILC has been the development of a system capable of suggesting to the
user /author, keys to refine your search and bring out more content that meet his need for
information.

Initially all textual materials acquired, were indexed with DBT? procedures. By using a specific
tool, developed by ILC, named PiTagger®, we then applied a tagging phase, so to identify all

> DBT (Data Base Testuale, Textual Data Base) is specific module for the treatment and analysis of
textual and lexical material.



lemmas and relative POS of each occurrence. The ambiguities producted of tagging phases are
solved by following a statistical approach on the basis of a training corpus statistically analyzed
and summarized. By exploiting pattern matching techniques we extracted the "micro-semantic"
more complex. Typically, in the Italian syntactic construction “Npreposition-N" and “ADj-N/N-
ADj” are the most productive linguistic patterns. Once candidate terms obtained, we applied
statistical algorithms to analyze the frequency distribution of each pattern identified. On the
basis of results we extracted a set of semantically relevant terms and concepts for specific
domain (in this case “Empoli e dintorni”).

For the aims of the project, we had to characterize also some parts of Corpus. These parts not
necessarily correspond to the original text units, but identified parts of the Corpus of particular
interest to the user.

For example, it is important to know how to define a Points of Interest (POI). Typically,
descriptions of POl can be traced to known categories such as: works of art (painting,
sculpture), museum objects or archaeological finds and excavations and we can identify only,
macro areas, on which we can ensure a correct attribution. In fact the concept of "Work of Art"
is too broad and contains within it, objects of different nature.

CONCLUSIONS

At the end of the project we has created a corpus annotated for the specific domain, with all the
relevant information (micro semantics) identified. Were also extracted information of the high
level (POI) to classify, where possible, the textual materials. In this way the intelligent text
browsing system that works on these data it is able to offer more information and better
performance.
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Fig. 1 — results of search “madonna”
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***] 1512, ad influenzace maggiormanta il giovane Pontarma, in lui vadeva colui che ers riuscits in (***]
*] altri anche il Rosso Ficrentino. Dal 1513 il Pantorme comincia & rendersi indipendante dalla bottega di Andrea del Sarto [***]
*] Vasari db un ritratto omwuu del giovane pemma, che ers molto promattente. una specie (***]
le to del Pontorme e gli avevano pravisto una luminosa carriera artistica. 11 [***]
*] fu un periodo molto falice doll esperienzs m di Pontormor tra gli altri, conobbe anche akune [***]
1 per questi suoi atteggiamenti un po” bohdmien, il Pontorms incama un tipo di artista decisamente moderno. [***]
***] finice da 30lo tutti gl affreschi, Pontormo si sia rinchiuso per cinque anni dietro un tramezzo di lagno. Dal 1546, Il Pontormo lavord per dieci anni - fino alls morte - alla [***]
***] famiglis del Medici, alla morte del Pontormo, furono portati a termine dal Bronzing, suo [***]
***] adistica, quindi determinante nell' assegnazione al Pontormo del ciclo. Purtroppo gli affreschi degli ultimi vent*anni di vita del Pontormo 5000 quasi tutti perduti o rovinati,
.

*] Neghi ultimi due anni di vita (1554-1556), (| Pontormo tenne anche un diario, 1l Libro mio [***]

*] Le opere Oltre alle opere qui menzionate, Pontormo ha lasdato circa 400 disegni, da alcuni dei [***]

*] le opere perdute. L"abitudine del Pontormo a non datare e spesso a non firmare [***]

*] Si tratta del primo incarico Importante per Pontormos altrl affreschi nel medesimo ambiente erano stati commissionati ad [***]
***] questo quadro & incerta fra il giovanissimo Pontormo e il suo maestro Andrea del Sarto. Quattro tavole che rappresentano il contributo di Pontormo alla camera nuziale
kommissionata da Salvi Borgherini, banchiere [***]
***] anche da Giovanmaria Pichl, un allievo di Pontormo. 1517-1318: Ritratto di gioielliere, olic su tavola [***]
aus] wa8 21 moce £0e
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Fig. 2— results search “Pontormo”
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ntendenza Archeclogica per Ia Toscana. EMPOLI E DINTORNI: [***]

] fonti, €' impensabile progettare una qualsiasi indagine archeclogica seria senza prima aver letto o, meglio, {***]

] comunque ricordato che i risultati di una ricerca archaclogica scientifica diventanc anch” essi fonti storiche attendibili perché I° [***]
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