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Abstract. Digital archives comprise a valuable asset for effective information
retrieval. In many cases, however, the special vocabulary of the archive restricts
its access only to experts in the domain of the material it contains and, as a
result, researchers of other disciplines or the general public cannot take full
advantage of the wealth of information it offers. To this end, the Papyrus
research project has worked towards a solution which makes cross-discipline
search possible in digital libraries. The developed prototype showcases this
approach demonstrating how we can discover history in news archives. In this
demo we focus on demonstrating two of the end user tools available in the
prototype, the cross-discipline search and the Papyrus browser.
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1 Introduction
In the last few years digital libraries have emerged providing electronic access for
many user communities to information of their discipline. However, in many cases
experts of one discipline turn to archives created by another discipline in the context
of their research. An example of this need is the historical science, which takes
advantage of archives, either cultural, scientific, press or personal, to discover
information that will provide a better understanding of past events. The main problem
in this process is the possible difference in the vocabulary of the historical researcher
to that of the domain of the archive. Vast amounts of digital content are available and
could be incredibly useful to many user communities if it could be presented in a
comprehensive to them way. Τhe Papyrus project1 approaches this need by
introducing the concept of a Cross-Discipline Digital Library Engine. It intends to
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build a dynamic digital library which will understand user queries in the context of a
specific discipline, look for content in a domain alien to that discipline and return the
results presented in a way useful and comprehensive to the user. To be able to achieve
this, the source content has to be ‘understood’, which in this case means analyzed and
modeled according to a domain ontology. The user query also has to be ‘understood’
and analyzed following a model of this different discipline. Correspondences will
then have to be found between the model of the source content and the realm of the
user knowledge. Finally, the results have to be presented to the users in a useful and
comprehensive manner according to their own ‘model of understanding’. Papyrus
showcases this approach by using two domain ontologies, the history ontology and
the news ontology. News archives are a major source for primary material for history
researchers of different topics, ranging from political history to the history of science.
This demonstration will focus on two of the tools that Papyrus offers for the end user,
the Papyrus browser and the Cross-discipline search functionality, as well as on the
Papyrus ontologies.

2

The Papyrus Digital Library

Fig. 1. The Papyrus Digital Library Engine conceptual flow
The conceptual flow of the Papyrus DL is depicted in Error! Reference source not
found.. Multimedia Analysis includes all components that operate on the content in
order to semantically annotate it with concepts of the content (news) domain ontology
[5]. Ontology Editing and Mapping groups the modules which provide all the
operations for building the two domain ontologies, for defining the semantic
correspondences between them and for semantically interpreting the user queries
according to the user (history) domain ontology [4]. The User and Content ontologies
[2, 3] are correspondingly history and news ontologies and the mappings provide the
correspondences between them. The two ontologies have been modeled based on
existing standards (CIDOC-CRM2 and the IPTC3 respectively) in collaboration with
experts of the respective disciplines. The Results presentation layer provides the
means for interfacing with the end user and accessing the underlying functionalities.
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Keyword querying and browsing is responsible for retrieving the information the user
requests either by exploring visually the ontologies with the Papyrus browser, or by
keyword search. This demonstration focuses on the two functionalities that take
advantage of the history ontology to retrieve news items along with historical
information: the Papyrus browser and cross-discipline search.
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Keyword querying and browsing

The Papyrus end user tools to be presented in this demonstration are the Papyrus
browser, a visual exploration tool that provides unified access to the two ontologies
and the news content, and the Cross-discipline search functionality, which
implements an ontology keyword querying technique through a visual interface.
The Papyrus browser [1] allows exploring news content through its association
with the News ontology concepts and the corresponding mappings of these concepts
to the History ontology. Besides its ability to be used as a simple Web-based ontology
browser, it is a specialized tool combining two different domain ontologies and
the content they describe. We will show how we can firstly select one or more
historiographical issues and concepts and then retrieve news ontology concepts and
related content using the mappings (Fig. 2).

Fig. 2. Papyrus Browser– “Controversies on Stem-cells”
The Cross-discipline search, like the Browser, allows the user to query the
History ontology, study returned History ontology entities providing the context, i.e.,
the secondary information related to her query, and then, retrieve related news items
for the selected entities. A detailed description of the technique that has been
developed to implement this functionality can be found in [6]. We will demonstrate
how the tool can be used to retrieve historical concepts related to the search keywords
and then how, by selecting some of these concepts, related news content may be
retrieved. The query can be restricted to different time periods (Fig. 3).

Fig. 3. Cross-discipline search - “cloning 1960-2010”
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CONCLUSIONS

The Papyrus Digital Library Engine is an integrated platform for cross-discipline
search in digital archives, made possible through state-of-the-art technologies.
Papyrus bridges the gap between different knowledge domains and assists users in
discovering information which is targeted to other audiences. Through the
deployment of the system in the domains of history and news, Papyrus illustrates a
practical example which may serve as a potential exploitable application on its own.
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