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Abstract. This work focusses on bridging between folksonomies, whidvide
social but mainly flat and unstructured metadata on web ressyend semantic
web ontologies, which instead design structured, machioeggsable knowledge
spaces. The main purpose is to capture emerging semanticsiah tsgging sys-
tems and to overcome the gap between Semantic Web and Web 2.6edanp
ing the complementary advantages of social and ontologyxnimethods for de-
scribing, categorizing and processing web content. As atwayidge this gap, we
propose a method for linking tags from a folksonomy to concep@n existing
ontology, adopting a statistic approach. We have appliecptbposed method to
the data collected through the art portal Arsmeteo, reldtvegn to the concepts
of an OWL ontology of emotions. Intuitively, by our method we toycapture the
latent emotional semantics the tags. Some of the artworks in Arsmeteo could be
visited in real exhibitions. In order to capture the emotigmential of the tagging
activity during the visit, we explored the possibility toadre tagging of artifacts in
real spaces, by using Semacode technology.
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Introduction

Nowadays, we can observe many different ways to edit, camgoearch, and share
Web content but while the scientific community was reseaigloin how to design and
realize the next-generation Web, basedemantic technologiethe way to use the Web
changed in a way which is summarized by the keyword “Web B03gs, wikis (like
wikipedig?), and social tagging systems (like delicious, flickr, ydefl) attract the inter-
est of Web users, partly surely due to the simplicity of trgureed interaction: plug some
content, tag a resource, release a note. This user-iditisge of the Web emphasizes
a collaborative perception of Web content, which, in tunspired researchers to look
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for improved access and retrieval strategies. The coleaiploading, and annotating
behaviour comprises, in fact, important data for retrigvamd presenting Web content.

However, despite the popularity of these technologies enpdtential as an infor-
mation source, the automated deduction of the semanticaraftations as well as of
created content, is very limited and convincing solutidilsreeed to be discovered. On
the other hand, other (more sophisticate and powerfulesystvhich, by exploiting se-
mantic web technologies, would indeed allow the generati@hhandling of knowledge,
still lack adequate and as-easy user interfaces and dmaatilly thought for a machine-
to-machine use. In this context, the interest that moté/ate work is to investigate pos-
sible solutions to fulfill the need of getting structured amachine-processable semantic
information about online content, keeping at the same timestase of use of Web. 2.0
applications, in the specific setting given bgcial taggingsystems. In particular, we
focus on the issue of integrating the complementary adgastaf social folksonomig
andontologydriven methods for describing, categorizing and processaieb content.

Folksonomies are a new user-driven approach to organinfiognnation. They can
be seen as “collaboratively generated, open-ended lapgjistems that enable users of
a community to categorise web content using tags” [16]; ah,sthey have a dynamic
nature, evolving in time [12]. Usually tags are freely chokeywords, rather than words
selected from a controlled vocabulary. At the same timey dreflat sets and lack the
structure that is required by automatic systems for supglgervices to their users. Cit-
ing Berners-Lee [19]: “as soon as the user requires more leonmpocessing from the
machine, folksonomies reveal their weaknesses and semaptiesentations become
necessary" but folksonomies neither allow the use of raagdachniques nor they sup-
port the interoperability of data. Notice that semantic walkologies show exactly the
features that folksonomies lack: (i) they allow to categ@gontents by referring to a vo-
cabulary controlled by experts; (ii) metadata provided bing semantic web ontology
are machine processable.

In this work, we propose a method foridging between folksonomies (unstructured
collections of metadata expressed in an uncontrolled wdag) and structured con-
trolled vocabularies like semantic web ontologies, by gréag the advantages of both.
We add to thesocial tagging layea semantic layethat enables the automatic reuse of
social content (see also Figure 1). As a result, we will gakinal of content, that is
both tagged by users and associated to an ontology; sucntpatiginally annotated by
the members of some community, is now mapped intaghine-readablé&nowledge
representation format, thus enabling reasoning, and atériv of new knowledge and
information. In this way we couple the naturalness of int8am with the user (due to
the folksonomic approach) with the advantages of a sharédrmchine-understandable
semantics, which enables the development of servicesdarghrs. The bridge between
folksonomies and structured knowledge spaces is achigvadiof statistic techniques
relying on data about the natural language words correspgrd the tag and to the
textual description of the chosen ontology concepts.

Thanks to the bridging, new semantic relations betweenads tand between the
tagged contents) can be automatically deduced. Such natiored can be inferred by
reasoning on the ontology, and can be exploited for enhgrtbimuser’s experiencen
browsing the web, by creating of a (sort of) ontological orde the tag clouds which
usually drives the user’s navigation in systems based daldagging.
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Figurel. Vision.

Among the application areas that could benefit from this aggh there arart and
museumswhich share a strong social characterization (people gelypther persons’
experience and suggestion). Thus, in this work we applieddeas toArsmeted, a web
application that we have contributed to create. Arsmetagisrtal for sharing artworks,
which allows tagging and tag-based browsing. It enablesdHlection of digital artifacts
(like texts, videos, pictures and music) or digital repreéagons of physical artifacts that
are shared by a community, as well as their tagging based olksohomic approach.
Currently, the portal gathers a collection of about 200deaarts produced by over 100
artists. In this framework, the idea is to relate the tagkectéd by the Arsmeteo platform
to concepts of an OWlontologywhich is particularly relevant in the art domain: an
ontology ofemotionschosen from the proposals in the literature [9] and adajotedir
purpose. Italian words which describe the artifacts, ujdokin Arsmeteo, are linked to
Italian emotional words referring to concepts of the ongglorhe correlation between
tag-wordsandemotional wordss computed by applying a statistical approach, based on
the occurrences ( counted by “googling”) of the correspogdiiords in the corpus of
the italian Word Wide Web documents. Intuitively, we try &gpture thdatent emotional
semantic®f the tags.

Last but not least, since some of the artworks in Arsmeteobeawisited in real
exhibitions, we have developed a service which allows thiors of such exhibitions to
tag the physical artefacts by exploiting the Semacode tdob.

1. Emaotional knowledge above thetagsin theart domain

Suppose to have a user, Filippo, who is searching and taggingrks through the Ar-
smeteo portal. Suppose Filippo’s query is “show me pictue¢eted tohappiness By

linking the tags describing the artworks with concepts femmontology of emotions, the
system could not only find pictures literally tagged whtippinesdut also pictures that

4Arsmeteo, http://www.arsmeteo.org/, is inspired by an ide@iorgio Vaccarino, and is promoted by the
Associatione Culturale Arsmetewhich leads and supports the development of the portal.
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Figure 2. Arsmeteo screenshots. The tag cloud (left); individual tagepformare(center); presentation of a
selected resource: preview of the artifact and tagging @iglat).

are annotated with other tags which have a latent emotioeahing related tbappiness
After some ontological reasoning the system could then daaver pictures, linked to
emotional concepts that are subsumedhlppinesse.g.jubilation or enthusiasm

Consider now a group of further art associations (museurngaberies, etc.) which
also offer, each through its own web site, the possibilitgttdring, searching and tagging
artifacts. By relying on the shared knowledge supplied & ¢motional ontology, it
would be possible to show Filippo also artworks annotatedliffgrent communities
and belonging to different museums, composing on the fly sgmedized exhibition that
includes artefacts “lent” by other art portals.

The vision depicted above calls for the definition of threféedént layers which can
be arranged in a circular flow: the sociabging layer the semantic web layeand the
user experience layefFig. 1. The contribution of this paper is a method, descriine
Section 2, for linking the tagging layer to the semantic faye the remainder of this
section we will describé\rsmeteothe kinds of interaction that it supports, aBdtoE-
motions an ontology that particularly fits our application purpgsshowing how we
adapted it to the particular application context. We whilgn, briefly introduce the advan-
tages for the system users brought along by the bridgindh &deantages affect content
browsing, search and visualization. The actual implenmimtaf these services is the
next step to be executed within this project.

1.1. The tagging layer. Arsmeteo: a folksonomic approadrtsharing and tagging

Arsmeteo, on-line since June 2007, enables the collecfidigdal artifacts (like texts,
videos, pictures and music) or digital representationsgbjral artifacts, that are shared
by a community, as well as their tagging based on a folksoo@pproach. So far, the
community produced a folksonomy of over 10000 tags.

In its core, ARSMETEO is similar to other social resourcersittasystems. Reg-
istered users can upload multimedia resources and asdigragr tags, to them. Once
uploaded, artifacts can be browsed and tagged by any vidithe community. The user
can have a preview of the uploaded resources, together lwéttags currently assigned
to them (see screenshot in Fig. 2(right)). One interestiaguire is that a user can also
vote therelevanceof a previously stated tag-artifact relation, by clicking the plus
and minus symbols next to the tag. Such kind of “voting” dttiallows the system to
associate aveightto the tags related to a given artifacts, which will affect tanking
of search results. The tagging activity of the communitygasgs relations ofimilarity
between artifacts, which result somehow categorized basdedgs. The set of tags is a



flat namespace: tags are not extracted from predefined gdtselyuform a folksonomy.
With the termArsmeteo folksonomye refer to the set of terms by which the community
of users (artists and visitors) has tagged artifacts.

Artifact search can be performed in a tag-driven way by aingshe search page in
Fig. 2(left)), where a tag cloud is used for visualizing tld®Q (or 100) most used tags of
our folksonomy. By default the tags appear in random ordieir size reflects frequency
of use (popularity). Then, it is possible to order the tagidiboth by tag popularity or
by alphabetical order. Moreover, searching filters can h@ieg to select all the tags
containing a given string specified as a query in the seapalt inox. When clicking on
a tagT of the tag cloud, the user accesses a page (see Fig. 2(¢entense left side
contains previews of the artifacts taggedmySuch results can be browsed page by page
and are ranked, taking into account the relevance votingh®nght side, the user finds
a new tag cloud, made of all the other tags related to theevetli artifacts and tagged by
T. Since these new tags describe the same resources taggedhmsy are considered
relatedto 7. This interface opens the navigation to new unexpected exiioms with
other artifacts, described by the new related tags, butitesally by 7' (serendipity.
Moreover, the interface also reports two lists of tags tlzat be used for refining the
search: (1) a list of synonyms f@F, and (2) a list of tags with a lexical relation wiffi
(e.g. tags having’ as a prefix/postfix, or complex tags containifig

By clicking on an artifact preview, the user accesses thegmtation page for the
selected resourcé (see Fig. 2(right)), which mainly consists of three paits: preview
of the artifact, the tagging area showing the tags curremlscribingA, and an area
containing a selection of the resourcelated toA. As already mentioned, users can add
new tags or they can vote the relevance of the tags alreadgiatesd toA. Below the
tagging area, a list of artifactslated toA is presented as a list of thumbnails. Intuitively,
such resources were selected the measure ofdbeirectiorto A. The selection is based
on tag-similarity, and the related artifacts are rankekintainto account the relevance
voting associated to the describing tags by the communiitysTthe order of the related
artifacts in the thumbnail list reflects the degree of cotina¢similarity calculated by
the ranking algorithm. Connections between artifacts greachic and change over the
time, because of the uploading of new artifacts from thestsrtand of the tagging and
voting activity from the community.

When an artifact is uploaded, besides the tags, the systdattsohlso standard
information about the resource like author, genre, yearutipation, format. Genres
can be described according to a given list of categoriesh $tformation is used by
the system to classify contents in standard way and forioffethe user access to the
repository also by a more traditional kind of search by aytpenre and date. Tags can
also be added to resources, that are physically shown asfo@eal exhibitions (e.g. at
some art gallery), by means of an application for mobile gsathat we have developed
and that is described in Section 3.

1.2. The semantic layer: OntoEmotions

One of the most important characteristics of art is thatjiregses or stirs emotions. Art
can be a record of what the artist is feeling and, at the same, tit can bring about
emotional reactions in the viewer. Starting from this cdasation, we have chosen to
instantiate the methodology sketched in the introductipririking the Arsmeteo tags



describing artifacts to an ontology of emotions. Even thoaffective computing has
been gaining importance in the last years, there is stillgreement on a standard emo-
tion markup language, complemented by the representatian ontological structure
of emotions. The work of the W3C Emotion Incubator group, tlwas chartered for
defining a general-purpose emotion annotation and repig@Emlanguage, is still at the
beginning [14]. We have adopted an emotional ontology,ndkem the literature, that
met our requirement to have a taxonomic structure mirronmti-founded psychologi-
cal models of emotions, and that was already implementedingsemantic web tech-
nologies:OntoEmotiong10,9]. OntoEmotions is based on description logics and has
been implemented in the semantic web language OWL. It haessitdly been used
within a project for developing an emotional voice syntkesias an interface between
an application for the emotional mark up of text and a voiagisgsizer.

OntoEmotions is an ontology of emotional categories, whighstructured in a tax-
onomy covering basic emotions as well as the most specifitienab categories; it in-
cludes 85concepts The basic emotions ar&adnessHappiness Surprise Fear and
Anger As discussed in [10], the taxonomic structure basicaligresto the psychological
model by Parrot [17], adapted to these five basic emotiors raegrated with all the
emotions which appear in other well-established modelsoBEmotions has been con-
ceived for categorizing emotion-denoting words. So clagsgresponding to the emo-
tional concepts have been populated by instances, conggiatemotion-denoting words
of two languages: English and Spanish. The ontology has debaonceptsEmotion
andWord Emotionis the root for all the emotional concepisford is the root for the
emotion-denoting words, i.e. the words which each langpagedes for denoting emo-
tions. In order to allow the classification of words into th@rresponding language, the
root concepiVord has two subclasseBnglishWordandSpanishWordEach instance of
these two concepts has two parents: one is a concept frofarttegionhierarchy (the
type of emotion denoted by the word), while the other is a ephérom theWord hier-
archy (e.g. the language of the word). For instance, the wohéppinesss both an in-
stance of the concefladnessand an instance of the concépiglishWordwhich means
thatunhappinesss an English word for denoting sadness. Notice that, thes@&motion
of OntoEmotion has also a special subclass which is céllmdtral that in our applica-
tion can be used for categorizing tags that, according tameasures, do not result to
have an emotional potential.

Adapting OntoEmotions to our purposes has been simpleeShe tags used by
the Arsmeteo community are mainly Italian words, we haveeddal new subcladsal-
ianWordto the root concepiVord having as instances Italian emotion-denoting words.
Our bridging method (between tags and emotional conceptss statistic techniques
that rely on data, collected by counting the co-occurenefesg-words and emotion-
denoting words in the corpus of Italian Word Wide Web docuteemnhus, we needed
to add one Italian emotion-denoting word for each emoti@aalcept in the taxonomy.
This has been done by using the open source ontology edibdéd® [15]. The list of
the Italian emotion-denoting words is the input of the bimggalgorithm (Sec.2). The
complete list can be found in [5].

1.3. The user experience layer: Tag-based navigation innaotienal space

The link between the tags of the Arsmeteo folksonomy and ¢timeepts of OntoEmo-
tions creates relations and connections among tags (andatheng artifacts), opening



the way for the user to experiment tag-based navigation enastional spaceTags that
were unrelated, e.gilenceanddonkey will be recognized as having a connection to the
same emotion, e.gadnesgsee table 1). This creates new connections between #stifac
tagged with tags which are literally different but are rethto the same emotion. New
relations can also be created by reasoning on the taxondraatige of the ontology of
the emotions. Notice that, as we will discuss in the nextisect given tag can result
as being related in a significant way to more than one emotis providing access
to the artifacts, driven by different emotional conceptgifacts are usually tagged with
many words, that express a variety of meanings and thus sithpemergence of differ-
ent emotional potentials. This is consistent with the ided &rt can emotionally affect
people in different ways. However, by analyzing the resoftthe bridging algorithm,
we could discover that most of the tags associated to a gitgacss are linked to one
particular emotional concept, or to concepts that in thelogl taxonomy are related to
one of the basic emotions. For instance, given an Arsmetgorgitagged only withies
andblood by using the results in table 1, that stress a large coivalaf both the tags
with fear, it would be possible to relate the artifact to flear basic emotion.

There are two fundamental challenges at this level: (i) gfendion of new methods
for sharing retrieving, accessing, ahtbwsingcontent, that take into account the new
relations and the semantic emotional structure; (ii) tbesbf a proper way to visualize
to the user the presence of an ontology layer on the taggier,lavith final aim of
arriving to a user interface where tags are settled in anienadtspace.

(i) Browsing emotional content. There are two possible solutions that we would
like to explore.One possibilityis to simply extend the actual Arsmeteo tag-driven search
mechanism by offering the possibility to the user to stagtdbarch by selecting an emo-
tional category. For example, Filippo could start the sedwg querying for artifacts re-
lated to the emotional concegtidnessAs result he could get a tag cloud consisting of all
the tags of the folksonomy resulting to have an high corialatith tristezzathe italian
sadness-denoting word). Then, as in normal tag-basedatang Filippo can choose a
tag and access the artifacts described by that tag. Irelyitithe idea is that tags in the
tag cloud links Filippo to artifacts that has some tag-drixeation withsadnessMore-
over, it will be possible tweasonon the taxonomic structure of emotion ontology in or-
der to offer to Filippo new connections with tags (and thethwartifacts). For example,
we could show to Filippo tags that can have a high correlaiiith concepts subsumed
by sadnessasnostalgiaand desolation The second possibilitys to allow the user to
search for artifacts that are related to a set of emotionsinstance we could let Filippo
search for artifacts that stir contradictory emotions, bale fascinationandrejection
In this case the system could present to Filippo, rather ¢htag cloud, those artifacts
which have been described by a list of tags presenting a loighlation with all the three
emotions. Again reasoning on the ontology could be usedrawgsing connections to
other artifacts, described by tags with a high correlatmmbre specialized terns, e.g.
hate-fascination-disgustvheredisgustis a concept subsumed bsjection

(i) Visualization of the folksonomy in an emotional space. One interesting issue
to study in this context is to find a proper graphic visual@atfor giving the user the
impression to move in an emotional space with an ontologitracture when browsing
the tags. In this direction it could be interesting to see hovintegrate technologies
for 3D visualization of ontologies (see for instance thd ©otoSphere [6]) with a 3D
version the most popular graphical solution for browsiniggonomies: the tag cloud.



2. Bridging between the Arsmeteo tags and OntoEmotions concepts

Our aim is to determine if there is a relationship between esmfteo tag and an On-
toEmotions concept. The first idea that comes into mind isotint the documents in
which both the tag and the concept are present. For two reabowever, this idea is
not suitable. First, we look for a method whose redoks notlepend on the frequency
of a tag. Second, co-occurrences captures only the vergtdatationship when the tag
and the concept appear in the same document, while we ainptitricey latent more
indirect relationships as well. Hence, instead of countingpccurrences, we use of a
tool of statistics, theorrelation coefficient

The study of correlation is performed on the corpus of thialtaWWeb documents
because it is an immense set of everchanging documentsirgfldte actual society and
its use of language in various ways. The calculation is basdé@dquency of appearance
of words which we obtain by Google, a powerful search enginesg advanced interface
allows us to perform the necessary queries in automatic eraasidescribed in [5]. In
this section we first give some background on “correlatioafioicients", then, we show
how to apply this concept to look for relationships betweesndeteo tags and emotions
present in OntoEmotions. Finally the application to Arsmoet presented.

2.1. Correlation coefficient

Correlation coefficientsneasure the strength of relationship between random phenom
ena. Formally, the correlation coefficient of two randomafales X andY is given by:

_ E((X — px)(Y — py)) 1)

OX0Yy

PX)Y

where E denotes the expected value operator (i.e., it gives therdged of the ran-
dom variable given as operand)x = F(X) is the expected value ok, ox =

E((X — px)?) is the standard deviation df, while uy andoy are likewise forY.
Itis easy to see thatl < px y < 1. To get the intuition behind Def. (1), let us consider
an example. IfX = ¢Y’, i.e.Y determines exactly’, thenuy = cux and we have:
_ E((X — px)(cX — cux)) _ E((X — px)e(X — px))

VE(X = px))V/E((eX —eux)?)  /B(X —px)?)/B(A(X - px)?)

XY

E(c(X — px)?) _ cB((X — px)?)

VE(X — i) /@E(X —px)?)  BX —px)?) :

If py = —cux thenpx y = —1. If X andY are instead completely independent simple
calculationspx y = 0. In a more general setting, X is large wherl” is large andX

is small if Y is small then in the numerator of (1) we have a positive valh&elwis as
close to the denominator of (1) as strong the relationshitsreenX andY. On the
contrary, if X is large whert” is small andX is small if Y is large then in the numerator
of (1) we have a negative value whose absolute value is as thakhe denominator of
(1) as strong the relationship is betweEmandY'.

Several guidelines exist for the interpretation of the elation coefficient. For the
purpose of this work we have found suitable and hence addlpteoine proposed in [8].
Accordingly we judge the correlation coefficient as “smadlit is between 0.1 and 0.3,
“medium” if it is between 0.3 and 0.5, and “large” if it is beden 0.5 and 1.0.



2.2. Correlation between Arsmeteo tags and OntoEmotionseqas

Assume that we are given an Arsmeteo tag and an OntoEmotitept. To evaluate
their relationship we calculate the correlation coeffitrtwo random variablesX and

Y. Given a set of documentX is the percentage of documents in which kresmeteo
tagis present. LikewiseY is the percentage of documents in which GetoEmotions
conceptcan be found. In practice, we evaluate the correlation eoeffi of X andY as
follows: we identify NV disjoint sets of documents of the world wide web by choosing
domains; then by simple google queries we deterniinandY for every domain. Let
us denote the resulting values &fandY by z;,y;,1 < ¢ < N. The estimate for the
correlation coefficient oX andY based orx;, y;,1 <1 < N is given by:

NZZI'V:1 TilYi — Zil Zi Zf\f:1 Yi
2 2
\/n Zj\il a - (Zf\]ﬂ ml) \/n Eivzl vi = (Zf\]ﬂ yi)

2.3. Experiments

The procedure proposed was applied to look for relatiorsshigtween tags picked up
randomlyfrom Arsmeteo and thive principal emotionpresent in OntoEmotions which
are sadness, fear, anger, happiness and surprise. Sintéag®are in Italian, we used
the corresponding ltalian words which dristezzapaura, rabbia, felicita andsorpresa
The disjoint sets of Italian documents were formed by chapsiomains correspond-
ing to daily or weekly newspapers (e.ggpubbl i ca. i t), websites of towns or re-
gions { nt oscana. i t) and webportals providing information on culture or paobti
(exi bart.it). Our aim was to look for rather large sets (all the sites @iona few
hundred thousand documents) and identify sets which arknmited for what concerns
the typology of its documents.

We have performed numerous experiments of which Table Irtefite correlation
coefficient for a few tags that illustrate the insight tha¢ @an gain by the proposed pro-
cedure. The chosen tags in Italian aenq uomq centrq grattacielq infinito, legami
sangueandsilenzio Bold numbers indicate large correlation. Let us discusflgrTable

|| donkey| man| centre| skyscraper| infinite | ties | blood | silence

sadness 0.90 0.83 | 0.09 0.22 0.20 | 060 | 0.83 0.94
fear 0.68 0.92 0.00 0.25 0.11 0.89 0.99 0.82
anger 0.53 0.47 | 0.38 0.29 0.21 | 0.28 | 0.42 0.64

happiness 0.20 058 | -0.14 0.07 0.65 0.72 0.67 0.34

surprise 0.13 0.16 | -0.05 0.29 -0.07 | 0.09 | 0.22 0.21

Table 1. Correlation between Arsmeteo tags and emotions.

1.“Donkey” and “man” are living creatures and hence have #ldo with emotions. The
tag “donkey” is associated with four artworks in ARSMETEQlail these works have
something disquieting that provoke negative sentimerte. fhg “centre” has no large
correlation with the five concepts of emotions. It has medammelation with “anger”
which can be caused by its second meaning in politics. Trasngke reveals a general
weakness of the method: results for words wdthuble meaningre hard to interpret.
“Skyscraper” has only small correlation with emotions prkimg negative emotions and
surprise. The abstract concept “infinite” has large coti@heonly with “happiness” and



it is interesting to note that many of the works tagged “inéihin Arsmeteo provoke

positive feelings. The Italian word corresponding to “tissused primarily to describe

emotional ties and hence it makes sense that it has largelation both with negative

emotions and “happiness”. As expected, “blood” has seveghl correlation values and
a very high one for fear. “Silence” is mostly associated wigigative emotions while has
medium with happiness. Note that significant negative ¢aticen cannot be found in Ta-
ble 1. This is explained by the fact that the sets of docunamettarge and contain a high
variety of documents and hence it is not probable that thegmee of a word implies the
absence of another. Negative correlation can be found ifev®pnm the study on smaller
set of documents which concentrate on a given subject.

3. Tagging art in real spaces by Semacode technology

Many museums and art galleries have a web site that showaldigproductions of the
artworks that are exposed. The same artists who contribufedmeteo expose their
works not only in digital format but also in real exhibitior8eeing artworks in the set-
ting of an exhibition has a strong emotional impact on théais of the museum/gallery,
impact that it would be interesting to collect as the resti#t tagging activity. Neverthe-
less, it is quite unlikely that visitors will access the st (or the museum’s) web site,
once returned at home, to tag the reproductions of thoseddthat impressed them the
most, as it is not easy to scatter internet terminals in tiébéon rooms to allow those
visitors, who are willing to express their emotions, to thg teproductions of their pre-
ferred artworks. To overcome these limits we have develepgidhple application [11],
that runs on mobile phones which exploits the 2D-code (mpeeifically, theSema-
codelibraries for 2D-code generation [4] and the Kaiwa read@rtgchnology to allow
the direct tagging of the artworks. Semacodes are two-ditoaal barcodes, created on
the DataMatrix standard. They are used to encode web page.URie of their chief
characteristics is that they are easy to read even using aptizal devices (like mobile
phone cameras). Each painting (sculpture, installatias)eh2D-code, which represents
a query to a web site, whose execution loads a wap-page whitthrp, allows to tag the
artwork, showing at the same time the current tag list forséame object. This applica-
tion is related to applications like geoblog [2], develofmwdthe “Museo Diffuso della
Resistanza" in Torino, that uses 2D-codes to encode infasmabout historical places,
that can be read by using a 2D-code reader when visiting dack$q

4. Final remarks

In this paper we have proposed a methodology for linking Astem tags with emotional
concepts of the OntoEmotion ontology. Statistical techegjare applied for calculat-
ing the correlation betwedag-wordsandemotional wordsThe correlation tag-emotion
is calculated relying on the occurrences of the correspandiords in the corpus of
the Italian Word Wide Web documents. Occurrences are cdumge‘googling”. Our
methodology works properly under the assumption that aiggeneaning has been as-
sociated to the tag words. Results of correlation with eomati concepts for ambiguous
words would be hard to interpret, especially in case of haayalgs (e.gpéscafishing’



andpesca’fruit’). In order to cope with this problem, we are studyihgw to enforce
our methodology by applying existing NLP techniques forf@ening homography-level
sense-discrimination of tags-words [13] before procegttingoogling. A promising di-
rection to explore is to adopt some WordNet-based queryresipa techniques [22]. In
particular, we plan to explore the use of the Italian compbioé the multilingual com-
putational lexicon MultiwordNet. The lexical information stored in MultiWordNet can
have a twofold use in our application context. On the one hamdplan to use it as a
pre-defined sense inventory in order to select the most itapbmultiple senses of the
Arsmeteo tags and to implement query expansion strategiesapturing the different
sense frequencies. On the other hand, we will explore howedhe lexical semantic re-
lations of MultiwordNet for facing the semantic disambitjoa problem, e.g. for choos-
ing the sense of a given tag in the context of an Arsmeteo@ures description. Notice
that, in our application domain, we cannot count on the ti@ul notion of context: the
only kind of context we can consider is given by the taggeduss and by the other
tags used for describing the resource. Moreover, we plafetmaip and optimize the
whole process by performing, along the line of [20], a shalfmre-processing on the
set of the Arsmeteo tags, aimed at groupingrphologically similartags (e.gcaneand
cani). Once selected a representative for each group of sinaidg; tve can evaluate the
correlation coefficient with emotions only for such tagregentatives.

Folksonomies arflat sets and lack the structure that is required by automatic sys
tems for supplying services to their users. Folksonomiesadallow the use of reasoning
techniques nor the interoperability of data: as soon asgbenequires complex machine
processing, folksonomies reveal their weaknesses andndiemepresentations become
necessary. There are on-going researches aimed at givingctuse to a folksonomy by
inducing an ontology out of it, e.g. [18]. Other researchiesa understanding how the
activity and interactions of many uncoordinated users peced patterns of classification,
by exploiting the tools supplied by the study of complex ey [1].

Many other interesting directions could be explored, eisigdf we considerspe-
cific characteristicsof a certainapplication domain Museums are a typical example.
Organizations like museums have a different role to plajpé@dnline world than Flickr,
YouTube and the like [7]. Such institutions, by making ttegilections accessible, aim at
providingknowledgerather tharinformation Interpreting artifacts to the general public
requires bridging the semantic gap between the profeddemmguage of art history and
the public perceptions of its visual evidence. The words dheurator uses, in fact, may
not be familiar to the average museum visitor. Some importarseums (amongst them
GuggenheimMetropolitan Museum of ArandSan Francisco Museum of Modern Art
have been studying for over one year the potential of soagaihg in the development
of better interfaces, and aim to break the semantic bariitbrtheir visitors, by support-
ing the project STEVE[21]. Tagging, due to its highly subjective nature, is peree
as a valuabldeedbackhat reveals the way in which the public perceives collectjo
exhibitions, and artifacts. However, this technology is$ swfficient: on the one hand,
the feedback returned by the visitors in terms of tags cabeatutomatically integrated
in the museum knowledge base; on the other hand, mere tabgipg in no way the
translation of the message/knowledge, that the museundvi&alto communicate, into

5Available at http:/multiwordnet.itc.it
Bhttp://www.steve.museum/



terms that are more familiar to the public. The integratibs@mantic technologies is
needed.
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