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Abstract. Semantic web technologies have introduced the idea of atingt
content in terms of concepts taken from ontologies. Sinceepts are defined
in terms of properties and relations to other concepts,rigg&ms grow up into
larger RDF graphs that can be used as a basis for data integaad intelligent
information retrieval. Since ontologies do not typicallgntain all the possible
concepts needed for annotation, it is usually necessarfféotbhe annotator the
possibility to introduce new free keywords or tags in additio the predefined
ontology concepts. The problem then is that free keywaxds/tlo not have onto-
logical connections to the rest of the RDF graph, unless selations are defined
by the annotator. We present a process for integrating fpedrds into the onto-
logical framework, and a practical tool implementationtofliscussing the chal-
lenges and possibilities introduced by the system. We asoribe a case study
performed for the Finnish Defence Forces, where the toosésldor creating a
faceted semantic search portal featuring the free keywandsthe ontological
concepts at the same time.

1 Introduction

1.1 Position Statement

A large amount of metadata is being produced through freev&ays, or tags, on the
web allowing for a robust, easy-to-use, and flexible aniariaif content. Ontologies
offer an easy way to impose structure and meaning to the #gedrds linking the
annotated material into the larger framework of the Semanéb.

1.2 The challenges of free tagging

A common practice in community-based annotation is to atlogvusers to create the
needed terms, or tags, freely when describing objects.fahiktates flexibility in an-
notations and makes it easier for novice users to describgshOn the other hand, in
the professional metadata world (e.g., in museums, liésagnd archives) using shared
pre-defined thesauri is usually recommended for enhanairgaperability between
annotations of different persons, and enhancing seardispe and recall in end-user



applications. Both approaches are usually needed, andsafea supported to some
extent by e.g. suggesting the use of existing tags.

A more advanced approach than using thesauri is to use gigslf5] for harmo-
nizing content indexing. Then indexing is based on langdadependent concepts re-
ferred to by URIs, and keywords are labels of the actual uyitherconcepts. Defining
the meaning of indexing terms by their properties and metetio other concepts allows
for better interoperability of contents and their use by hiaes. This is important in
application areas, such as semantic search, recommetidkigg, and automatic in-
dexing. With even a little extra work, e.g. by just systermelty organizing concepts
along subclass hierarchies and partonomies, substaatiafits can be obtained [2].

Free keywords are needed in many situations:

1. There can be omissions in the ontology that should be addédre not currently
there.

2. Concepts for new things and phenomena that have not yetduked to the ontol-
ogy may be needed in annotations.

3. The number of concepts, e.g., the names of plants, candoauimerous to be
included in the ontology, but can still be needed in annotesti

4. Instance data, e.g., persons, places, events etc. caebdechin annotations.

There is a need for a system that integrates new free keywurdthe wider framework
of ontologies in an annotation environment. As a solutioa present a system and its
implementation for introducing free keywords into ontaksy The next section presents
a general overview of the process. After this a specific imgletation in a case study
done for the Finnish Defence Forces is presented. Finadlycanclude with discussing
related and future work.

2 Using Free Keywords in Annotations

Our key problem is how to incorporate metadata with free lags into an ontology-

driven annotation environmentin a simple way that doesexire ontology modeling

knowledge from the annotators. This requires that the favirds must be turned
into a compatible, machine-readable RDF form, and thatdlsions between the free
keywords and the existing ontologies must be established.

The first step in the process depicted in Figure 1 is to go titndbe free keywords
used in the annotations (1) and match as many as possibléstmgyontological con-
cepts (2). Keywords should be transformed into the base &mulrthe strings compared
to the labels in the ontology.

Keywords that did not match to ontology concepts are thenent@d RDF objects
with the original keyword as the label (3). The class for thesould be kept separate
from the class of the concepts in the ontology since these hattbeen approved by on-
tology developers, and are therefore less reliable thaprhyeer ontological concepts.
At this stage, the keyword object can be used in further atioots, and the list can be
edited and pruned as needed. However, at this point it doesfies much additional
usability compared to existing tagging systems based owyusolated tags.
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Fig. 1. The process of utilizing free annotations in an ontologyedr annotation environment

In order to take full advantage of using ontologies, the kangdiobjects should be
mapped to the existing ontology (4), typically throughtliés: subCl assOf property.
Also other relations such as partonomy or equivalence casé& The keyword objects
also do not need to be connected directly to the ontologydiher can be connected
to other keyword objects that are in turn connected to thelogy. When the ontology
is developed further (5), the keywords that have been usednttst make for prime
candidates to be included into the next version of the ogiplo

There should be a way, however, for the annotators to keep &egwords out from
ontological development if the annotator knows that thenkag will not be of interest
to the ontology developers or if the keyword itself is suchtti is not wanted to be
accessible to the wider public. This latter case is mordylike situations where the
annotators are working with sensitive data. The same méchaan be used by the
ontology developers themselves to mark free keywords tiegtihave reviewed but not
deemed fit for the ontology.

When new free keywords are needed, the annotator can akgmitith other onto-
logical concepts straightaway and thus make its meaniniipéxpithin the annotation
framework used, leading to less ambiguity. Furthermoreyu&ing literal properties,
the annotator can provide detailed explanations of the equinto human readers, and
include e.g. labels in different languages, acronyms, gndrsyms for the keyword.

A system realizing the process should fulfill the followiregjuirements:

— facilitate finding ontological concepts and free keyworgegts for annotations,
— allow the creation of new free keyword objects,
— facilitate the mapping of new free keyword objects to eatleoand to ontological

concepts, and
— instantly show new keyword objects to other annotators #iod gheir use.

Finally, all of this should be doable without technical extjse, with the application
hiding the complexities of the RDF model in the background.

3 Case Study: The Finnish Defence Forces’ Norms

The process was implemented in a project done for the Firié$nce Forces’ norms
database. The norms comprise of documents describingquoe®and regulations as



well as the associated metadata in XML format. The goal optiogect was to imple-
ment a faceted search portal for the norms utilizing the sgimaeb technologies.

Metadata about documents included annotations about bjecswf the norms us-
ing keyword from the Defence Administration’s Thesaurusvall free keywords cho-
sen by the annotators. The free keywords contained somkngpalistakes as well as
multiples of some keywords (i.e. a singular and a plural fofrthe same keyword).

For the ontology we used the Finnish Defence Administragi@ntology PUHO
which is a domain ontology comprised of concepts relevarihéoFinnish Defence
Forces developed from the Defence Administration’s Thesathat has been in use for
the annotations of the organization’s documents. PUHOnelst¢he General Finnish
Upper Ontology YS®so it was also included in the project. For easy use in differe
applications, the ontology is hosted in the ONKI ontologgva®e[9], which contains
several different interfaces for easy integration intceottystems and applications.

The metadata was transformed into RDF using a custom caamgysocess which
involved matching keywords present in the metadata witltepts defined in the ontol-
ogy. Lemmatized forms of the keywords were first obtainedriteoto identify differ-
ent inflected forms of the same word, and the lemmatized kegswoere then matched
with similarly lemmatized labels of ontological conceptsng strict string matching.
Keywords that did not match the label of any ontological @ptavere included as new
RDF resources with their own URIs.

Once the conversion was ready, the RDF was loaded into theASAHetadata
editor [4], which is easily configurable to different schesnean be used by multiple
annotators simultaneously, and works in a normal web bmwiserefore needing no
special software to be installed. The support for multipl@atators is implemented
in a robust way with synchronization and locks which guazarthat the annotators
don't interfere with each other’'s work. The tool also inaksda chat channel in case
online dicussions between annotators are needed. UsingASAtHe annotators can
collaboratively clean up the free keywords as needed andthreap to the ontology,
and SAHAS realizes the requirements set in section 2. SAHA&vRilable as open
source at Google Code

For the publication of the metadata, SAHA3 is integratechwfite multi-faceted
search portal generator HAKO that provides easy acces®tdatasets from different
faceted viewpoints. The facets are built automaticallyelbasn the properties of the
metadata according to a simple configuration descriptiod,the faceted search ap-
plication is complemented by free text search. HAKO worka imormal web browser
allowing easy access to the data from anywhere. For macksmeSAHA3 and HAKO
have two machine APIs: one for using the content as an ONKllogy service [7] for
annotation work, and one for using the content via a SPARQ-pint, which can be
used by other applications to access all the metadata asdeed

In our case, one of the facets was the subject of the normsriiegtoth the onto-
logical concepts from PUHO as well as the new free keywordahbj The hierarchical

! http://onki.filen/browser/overview/puho
2 http:/lwww.seco.tkk.fi/ontologies/yso/
% http://code.google.com/p/saha/



facet contains both types of concepts integrated so thagradegs not see a difference
between them since the inner workings of the system are ofteceist to the user.

4 Discussion and Related Work

This paper presented a process of bringing free keywordtations into the framework
of an ontology-driven annotation system, detailing théetlifint steps necessary as well
as the requirements for the tools that facilitate this pgecA case study where this was
done was presented and the tools used.

Folksonomies and ontologies have been combined before§Bb8t much of the
focus has been on blogs and similar domains where the aiongtdiave been done by
the public within a completely free framework, as opposegdrtafessional annotators
working with free keywords in tandem with a controlled vogkvy. Others have built
domain ontologies based on partially controlled and pliyrtieee tagging data and dis-
cussed the need to merge future development of the comtttaldevocabulary with the
ontology [1]. Our work is more focused on the process of brigghe free keywords
into the ontological framework as opposed to using them tll Imew ontologies or to
permanently extend existing ones.

In addition to processes for manually defining relationsveen isolated tags and
ontological concepts, ontologies have also been derivad folksonomies using au-
tomatic or semi-automatic methods based on machine lepf8lnMuch of the work
has focused on discovering implicit semantic relations/ken tags based on statistical
analysis of connections between users, tags, and the sh@med by the users. The
focus of our work is on relatively sparse free keyword datéctvimay not lend itself
well to using statistical analysis of the tagging data agttmaary technique.

Next, our goal is to try to devise ways to facilitate mapping free keywords into
the ontology easier by trying to reason possible relatisomftheir usage alongside
the ontology terms. This could also be used to find out reiatlietween the keywords
themselves. We also intend to evaluate the benefits of thersydescribed in the case
study from the perspective of practical use cases in doctmanagement and search
of the norms database.
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