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Abstract. While most enterprise data is unstructured and file based, the need for
access to structured data is increasing. In order to reduce the cost for finding
information and achieve relevant results there is a need to build a very complex
query which indeed is a serious challenge. Data volumes are growing at 60%
annually and up to 80% of this data in any organization can be unstructured. In this
paper we focus on describing the evolution of some modern ontology-based
information retrieval systems. Further, we will provide a brief overview of the key
advances in the field of semantic information retrieval from heterogeneous
information sources, and a description of where the state-of-the-art is at in the
field. Finally, we present and propose a novel use of semantic retrieval model
based on the vector space model for the exploitation of KB (Knowledge Base) to
enhance and support searching over robust and heterogeneous environments.
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1. Introduction

The phrase “information retrieval - IR” dates back to the 1950s [1], but the concept was
firstly used at the library catalogues. Initial opinions on the subject emerged from
librarianship and information science. Originally, this opinion had philosophical nature,
dealing with how information should be classified and organized. Various schools held
various positions and an ongoing debate was evident between them on philosophical
and anecdotal rather than empirical grounds [2].

However, with the increasing volume of publication, and specifically of scientific
literature, after the Second World War, practical concerns of how to effectively access
this literature became urgent [3,4]. One of the most influential methods was described
by H.P. Luhn in 1957, in which (put simply) he proposed using words as indexing units
for documents and measuring word overlap as a criterion for retrieval [4]. In recent
times, ontologies are widely used in IR systems.

Nevertheless, its main use has to do with query expansion, which consists in searching
for the terms in the ontology more similar to the query terms, to use them together as a
part of the query. In this work, we present and propose a novel use of semantic retrieval
model based on the vector space model to enhance and support searching over robust
and heterogeneous environments.

S. Markovski, M. Gusev (Editors): ICT Innovations 2012, Web Proceedings, ISSN 1857-7288
© ICT ACT - http://ictinnovations.org/2012, 2012



574 ICT Innovations 2012 Web Proceedings - Poster Session ISSN 1857-7288

2. Semantic retrieval from heterogeneous environments

Semantic retrieval from distributed and heterogeneous environments is quite new
concept and current ontology based retrieval technologies are very hypothetical, without
having any well defined framework on applying ontology based search to the web as
whole, which is consisted by unlimited number of domains. Some attempts have been
made by [5], but they lack to address the potential use of ontology search beyond the
organizational data corpus, as their models have difficulties to deal with the
heterogeneity of Web and are limited to a predefined set of ontologies. The proposed
architecture in Figure 3 reflects the concept of heterogeneity assuming large amount of
semantic metadata online without having a pre-defined range of domains. We assume
that the external element is not only a single knowledge base but involves online
semantic web information.
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Fig. 3 Semantic information retrieval framework

This model does not require users to know special purpose query language; rather, the
system expects queries to be expressed in natural language. Another relevant aspect is
that the set of unstructured (web) information is not needed to be adapted into
conventional fragments of ontological knowledge. In order to answer the queries, the
system uses available semantic data and other information from standard web pages.
When dealing with such a large amount of semantic information, we need a semantic
gateway which will pre-process, gather, store and access the online distributed semantic
web information. One of the most popular semantic way gateways currently available in
the state of the art are: Watson [6], and Swoogle [7]. Once the user poses the query,
that query can further be processed by any ontology based system which ensures access
to the online ontologies and that translates generic natural language queries into
SPARQL. Such systems of choice could be AquaLog, proposed by [8,9], Querix [10],
or QASYO [11]. After returning the fragments of relevant ontological knowledge as an
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answer, the system will perform a second step which includes retrieving and ranking by
their probability the documents which contain the needed information. The ranking

process can apply the concepts of vector space model ranking algorithm.
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