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ABSTRACT

This chapter proposes an original approach for ontology management in the context of Web-based
information systems. Our approach relies on the usage analysis of the chosen Web site, in addition to
the existing approaches based onWeb pages content analysis. Our methodology is based on knowledge
discovery techniques mainly from HTTP Web logs and aims to confronting the discovered knowledge in
terms of usage with the existing ontology in order to propose new relations between concepts. We illustrate
our approach on a Web site provided by local French tourism authorities (related to Metz city) with the
use of clustering and sequential patterns discovery methods. One major contribution of this chapter is,
thus, the application of usage analysis to support ontology evolution and/or Web site reorganization.
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INTRODUCTION

Finding relevant information on the Web has
become a real challenge. This is partly due to the
volume of available data and the lack of structure
inmany Web sites. However, information retrieval
may also be difficult in well-structured sites, such
as those of tourist offices. This is not only due to
the volume of data, but also the way information is
organized, as it does notnecessarily meet Internet
users’ expectations. Mechanisms are necessary to
enhance their understanding of visited sites.

Local tourismauthorities have developed Web
sites in order to promote tourism and to offer
services to citizens. However, this information
is scattered and unstructured and thus does not
match tourists’ expectations. Our work aims at
to provide a solution to this problem by:

. Using an existing or semiautomatically built
ontology intended to enhance information
retrieval.

. Identifying Web users’ profiles through an
analysis of their visits employing Web usage
mining methods, in particular automatic
classification and sequential pattern mining
techniques.

. Updating the ontology with extracted knowl-
edge. We will study the impact of the visit
profiles on the ontology. In particular, we
will propose to update Web sites by adapt-
ing their structure to a given visit profile.
For example, we will propose to add new
hyperlinks in order to be consistent with the
new ontology.

The first task relies on Web structure and
content mining, while the second and the third are
deduced from usage analysis. A good structure of
information will allow us to extract knowledge
fromlog files (traces of visit on the Web), extracted
knowledge will helpusupdate Web sites’ ontology
according to tourists’ expectations. Local tourism
authorities will thus be able to use these models
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and check whether their tourism policy matches
tourists’ behavior. This is essential in the domain
oftourism, whichis highly competitive. Moreover,
the Internet is widely available and tourists may
even navigate pages on the Web through wireless
connections. It is therefore necessary to develop
techniques and tools in order to help them find
relevant information easily and quickly.

In the future, we will propose to personalize
the display, in orderto adaptitto each individual’s
preferences according to his profile. This will be
achieved through the use of weights on ontology
concepts and relations extracted from usage
analysis.

This chapter is composed of five sections. The
first section presents the main definitions useful
for the comprehension. In the second, we briefly
describe the state-of-the-art in ontology manage-
ment and Web mining. Then, we propose our
methodology mainly based on Web usage mining
for supporting ontology management and Web
site reorganization. Finally, before concluding,
we illustrate the proposed methodology in the
tourism domain.

BACKGROUND

This section presents the context of our work
and is divided into two subsections. We first
provide the definitions of the main terms we use
in this chapter, then we study the state-of-the-art
techniques related to ontology management and
to Web mining.

Definitions

. Web mining is a knowledge discovery pro-
cess from databases (called KDD) applied to
Web data. Web mining can extract patterns
from various types of data; three areas of
Web mining are often distinguished: Web
content mining, Web structure mining and
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