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Semantically Exposing Existing Knowledge
Repositories: A Case Study in Cultural Heritage

Denis Pitzalis, Patrick Sinclair, Christian Lahanier, Matthew Addis, Richard Lowe, Shahbaz Hafeez, Paul Lewis,
Kirk Martinez, mc schraefel, Ruven Pillay, Genewe Aitken, Alistair Russell and Daniel A. Smith

Abstract— In this paper we describe the practical implications all museums in France. This work requires the management
of semantically exposing a cultural heritage mul_timedia coIIectio_n of huge quantities of different kinds of data. To organise
system (EROS) through a Search and Retrieve Web Service our digital library we developed the EROS system[1][2].
(SRW). . . ) »

This system consists of a relational multilingual database
~ Index Terms—multimedia system, semantic web, cultural her- that allows us to organise different media: at the moment
itage over 250,000 photographic and radiographic images, 000

technical reports,1,000 3D objects, 200,000 quantitative

I. INTRODUCTION chemical and physical analyses related to more #$@&a000

Semantic web technologies have the potential to greatly bé/\rl]qus of art are accessible in digital form. This heterogeneous

efit the Cultural Heritage (CH) domain. CH institutions, suc foup of data is common in real world applications.

. . . emantic interoperability of CH digital libraries has been
as museums and photog'raphlc arch|ves., are rich resources \9estigated in thepSCULPYI'EUR[S] a?1d eCHASE][6] projects
heterogeneous multimedia content, depicting people, Objeﬁs'using a 239,50 search and refrieve web service (SRW[3])

events, places, etc. This material, along with any supporti :
L d by mapping legacy metadata schemas to the CIDOC
metadata, tends to be locked away in internal legacy SySte%o’nce)pl)tual plgef?aren%e yModeI (CRM[4]), an ontology for

and open interfaces to the collections are rarely provided. o . . "
P . . yp describing the semantics of CH documentation. Additional
The use of semantic web technologies could make an

impact on several levels. Richer semantics can greatly improsveemant'cs are attached to the legacy database attributes in order

the information systems used by conservators, curators { dnore fully define their meaning in the context of the CRM

o . . : ... Tramework. The CRM mapped attributes are exposed through
historians by enhancing the retrieval and browsing facilities. ) . )

. . . . SRW as a flat list that can be queried by using Common
Making the data available through semantic web services CO\%

provide opportunities for tackling complex research problem uery La_ngu_age (CQL) _EXpressions. The SRW publls_hes
in the CH domain. the mapping information in XML through the SRW explain

However, there are still barriers for applying semantic We%oeration. The SRW is able to dynamically map CQL queries
X PRiyIng expressed in terms of the CRM mappings to the relevant legacy

technologies directly. Many CH institutions are tied in tg atabase fields (in our case using SOL against a relational

the'r comme_rmal conte_nt management systems. There are aﬂg?abase) and return the results as XML structured according
high costs in converting and mapping all of their emstmgq}t)
g

material to semantic representations such as RDF. Althou he CRM mappings. - . .
o . o ur SRW implementation is available as open source in the
some of the technical issues such as triple store scalability are ) .

. : - 2. form of OpenMKS (http://openmks.sourceforge.net), which
being overcome, many still have doubts about the applicability . . : .

. S . . ovides an SRW implementation that allows relational data
of semantic web technologies in practice. Alternatives th . .

. . . 0 be mapped to an XML representation. It also provides a

bring semantics to traditional content management systems are :
; o web-based user interface to the SRW that allows end users
desirable in this context. ) :
to search and browse the content. Through the configuration
system we were able to adapt the system to the EROS content
Il. CASE STUDY and metadata within C2RMF.

The C2RMF is the Research and Restoration Centre ofmSpace[7] is an interaction model and software framework
French Museum located in the Louvre. It's mission is tto help people access and explore information. mSpace helps
analyse, restore and document the works of art kept withxeople build knowledge from exploring relationships in data.

o _ _ . _ mSpace does this by offering several powerful tools for
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Unfortunately, due to the vast size of the EROS data set, some
of the queries take a long time to complete by the SRW so
further optimisation will be investigated in the future. As such
we will be investigating optimisations of the SRW, and study
how the underlying database schema could be optimised and
Fig. 1. Subset of the EROS data set displayed through the mSpace interi’ggproved_wnhou'[ caus_lng a hyge impact. . .

We believe that the integration of semantically-based inter-
action paradigms, such as the mSpace framework, with legacy

column. mSpace has been designed to be independent ofdft management systems is extremely valuable. Not only does
backend database and while the original mSpace server refigig provide rich browsing and navigation functionality that
on an RDF triplestore, the flexibility of mSpaces data accetds to be overlooked in many traditional systems, it show
protocol has been utilised in this project to provide an mSpagases the benefits of semantically marked up information in

to a relational database exposed through the SRW. a tangible way. This allows users to serendipitously discover
artefacts and media that they would never have found through
IIl. DISCUSSION a traditional search box. It is also a great way of illustrating

any of the data quality issues present in many metadata

The user can explore the CRM ontology and then use tE stems, as errors and inconsistencies are highlighted when

SRW/CQL to retrieve corresponding instances. In this Wayv¥ e data is presented in an interface such as mSpace.
p

leverage Semantic Web techniques to describe the compleg hart of our future work, we are investigating the integra-
space of CH |nfor.mat|on, whilst using XML and Wel,:’ Serwceaon of the EROS system with the bibliographic records in the
standards to provide an easy to use search and retrieval Senise e library. This will draw on the work by the CIDOC

to access this information. This is a trade-off between tr@QM working group on the alignment of the UNIMARC

complexity of queries that can be formulated and the need f&%\ndard to the CIDOC CRM. In the context of our longer
a simple query Iangu_age that_ma_kes it casy for third-partiest m goals, that is providing cross-collection searching and
develop their own client applications. Whilst the SRV\//CR'\ﬂ)rowsing of disparate multimedia sources in the CH domain,

solution is relatively easy for both content-providers and e“%‘e are working on the harmonization of the data from different
user application developers_tp understand_and use, this is&fections. In the eCHASE project, we are integrating the
the expense of the expressivity of semantic query languageections of several large CH institutions, including picture
and the ability to use server side reasoning. libraries, television archives, publishers and we hope to attract
Whilst the use of SRW on top of relational legacy datg,,qems and galleries over the coming months. This requires
SOUrces 1S spalable to the Iarge_datase.ts often held by gfi’bning the different data representations, ranging from time
institutions, it does not necessarily provide the performangﬁd date, places, identifying the people across collections and

needed for highly interactive user querying of this dat@,eqorization schemes such as controlled lists and thesauri.
In other words, our use of the SRW and CRM is geared
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