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Preface

During the last decade, the French-speaking scientific community developed
a very strong research activity in the field of Knowledge Discovery and Man-
agement (KDM or EGC for “Extraction et Gestion des Connaissances” in
French), which is concerned with, among others, Data Mining, Knowledge
Discovery, Business Intelligence, Knowledge Engineering and Semantic Web.
This emerging research area has also been strongly stimulated by the rapid
growth of information systems and the web semantic issues.

The success of the first two French-speaking EGC Conferences in 2001 and
2002 resulted naturally in 2002 in the foundation of the International French-
speaking EGC Association1. The Association organizes since then regular
conferences and workshops with the aim of promoting exchanges between
researchers and companies concerned with KDM and its application in busi-
ness, administration, industry or public organizations.

The recent and novel research contributions collected in this book are ex-
tended and reworked versions of a selection of the best papers that were
originally presented in French at the EGC 2009 Conference held in Stras-
bourg, France on January 2009.

Structure of the Book

The volume is organized in four parts.

Part I includes five papers concerned by various aspects of supervised learn-
ing or information retrieval.

The first paper by Matthias Studer and his colleagues considers complex
objects such as state sequences for which we can compute pairwise dissim-
ilarities and proposes an original ANOVA-like approach for measuring the
information that a predictor provides about their discrepancy. The technique
can be extended in the form of a regression tree for complex objects, which
1 Association “Extraction et Gestion des Connaissances” (EGC), www.egc.asso.fr
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is convincingly demonstrated through an application on sequential data de-
scribing Swiss occupational trajectories.

Extension to multiple factors and as a tree structured analysis to find out
how covariates can explain the object discrepancy. Application to the study
of Swiss occupational trajectories.

In the second article, Nicolas Voisine, Marc Boullé and Carine Hue propose
a parameter free Bayesian approach to evaluate the overall quality of a deci-
sion tree grown from a large data base. This permits to transform the learning
problem into an optimization one consisting in searching the tree that op-
timizes the overall criterion. Extensive experimentation results demonstrate
that such optimal trees reach similar predictive performance as state-of-the-
art trees, while being much simpler and hence easier to understand.

Thanh-Nghi Do and his colleagues are interested in random forest ap-
proaches for very-high-dimensional data with dependencies. They introduce
a new oblique decision tree method with SVM-based split functions that work
on randomly chosen predictors. Comparative experiments show that the pro-
posed approach makes on very-high-dimensional data clearly better in terms
of precision, recall and accuracy than random forests of C4.5.

The contribution of Nguyen-Khang Pham and his associates deals with
large scale content-based image retrieval. The authors propose a solution
based on Correspondence Analysis (CA) of SIFT local descriptors and in-
troduce an original incremental CA algorithm that scales to huge databases.
Response time is further improved by accounting of contextual dissimilarities
during the search process. The efficiency of the proposed process is assessed
through a series of tests performed on a database of more than 1 million of
images.

In the last paper of this first group, Emanuel Aldea and Isabelle Bloch
examine structural representations of images for machine learning and image
categorization. Resorting to a graph representation in which edges describe
spatial relations, they derive metrics between images by means of a graph
kernel approach that explicitly accounts for spatial interactions. The authors
extend their approach to the case of fuzzy spatial relations and study its
behavior in the context of discriminative learning by means of a series of
experimentations.

Part II presents five papers concerned with unsupervised learning issues.
The first of them by Gilles Hubert and Olivier Teste proposes a new OLAP

operator in the context of multidimensional databases that proves very useful
to facilitate multigranular analyses. Multigranular analyses aim at looking at
the same data at different aggregation levels, which usually supposes to run
multiple analyses. The proposed tool permits to switch from one granularity
level to the other on the fly during the analysis.

The paper by Sébastien Lefèvre is concerned with image segmentation, an
issue that can be seen as a data clustering problem with spatial constraints.
Such problems are classically solved by running first a unconstraint clustering
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method and submitting then the results to additional spatial post-processing.
The author proposes here a new solution able to perform image segmentation
in a same single round of analysis.

Nistor Grozavu and his associates propose two Self-Organizing-Map-based
algorithms for the selection of relevant features through unsupervised
weighting. The proposed methods provide also as a byproduct the charac-
terization of clusters. The interest of the methods is demonstrated through
a series of experimental results.

The next paper by Guillaume Cleuziou deals with overlapping clustering
and presents two extensions of overlapping k-means (OKM). The first one
generalizes the k-medoids method to overlapping clustering and proves useful
in organizing non metric data from their proximity matrix. The second one,
suitable for metric data, is a weighted version of OKM that allows for non-
spherical clusters.

The last paper of this second group by Romain Bourqui and his co-authors
deals also with overlapping clusters but in a dynamic social network setting.
Such networks are modeled as graphs and the aim is to decompose it into
similar sets of nodes. The paper provides a very efficient algorithm that can
detect major changes in the network as it evolves over time.

Part III includes two papers on data streaming and two on security.
Nesrine Gabsi and colleagues present a new approach to build historical

summaries of data streams. It is based on a combination of sampling and
clustering algorithms. The benefit of this combination is empirically demon-
strated.

The paper by Lionel Vinceslas and associates is about the mining of se-
quential patterns in data streams for which it proposes an algorithm that
works online using a deterministic finite automaton as a summary structure.

The two next papers are about intrusion detection. Goverdhan Singh and
colleagues are concerned by the rate of false alarms in outlier-based intru-
sion detection systems. They attempt to reduce that rate by looking at the
repetition of intrusions from one system to another and propose solutions for
separating the outliers from the normal behavioursin a streaming environ-
ment and for comparing the outliers of two systems.

Nischal Verma and associates address the problem of intrusion detection
on Internet applications and propose a new secure collaborative approach.
The main advantage of the proposed method is both to detectnew attacks
by using information stored in different sites and to ensure that private data
will not be disclosed.

Part IV The last four papers are about ontologies and semantic.
The first one by Fayçal Hamdi and his co-authors proposes a two promis-

ing ontology-partitioning methods designed to take alignment objective into
account in the partitioning process.
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The paper by Farid Cerbah is concerned with the automatic construc-
tion of rich semantic models or ontologies from relational databases. An im-
portant limitation of such automatic processes is that that they most often
end up with flat models that simply mirror the definition schemas of the
source databases. The paper shows how relevant categorisation patterns can
be identified within the data by combining lexical filtering and entropy-based
criteria.

The article by Alina Dia Miron and her associates is concerned with formal
languages for describing ontologies. It considers OWL Description Logic for
which it adapts semantic analysis techniques that permit to exploit individ-
ual spatio-temporal annotations to limit the scope of the queries and thus
increase efficiency.

The last paper by Alain Lelu and Martine Cadot attempts to find links and
anti-links between presence-absence attributes. By mean of a randomization
approach the proposed method checks if the co-occurrences in a series of
randomized data sets is significantly above (anti-link) or below (link) than the
co-occurrences in the original data set. The scope of the method is illustrated
on a collection of texts.
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Fayçal Hamdi,
Gilles Hubert,
Alain Lelu,
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