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Résumé

The semantic annotation of documents is playing a key role in the convergence
of the textual web text and the web of data or semantic web.

Text annotation consists in attaching information or metadata whose seman-
tics is given by a model (indexing language, thesaurus, ontology, for example) to
textual documents or to some text fragments. The semantic annotation process
associates to the text a formal semantic representation that can be exploited by
semantic engines and software agents in the semantic web.

This thesis aims to develop tools and methods to dynamically build or update
the semantic model being used for annotation during the annotation process.

Objectif

Text annotation consists in attaching to text fragments some metadata whose
semantics is given by a model (indexing language, thesaurus, ontology, for ex-
ample). It builds on the top of the text a formal semantic representation which
granularity depends on the intended applications but which is formal. The
content analysis operations that exploit the annotated corpus (e.g. document
search, comparison, synthesis, navigation, segmentation) can thus rely on the
plain source text, the added annotations and the underlying semantic model
altogether. This annotation can be done automatically or manually as part
of annotation campaigns. Manually annotated corpora are generally used as
training data and evaluation.
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Tools exist to annotate texts automatically or to guide the work of manual
annotation wrt. a semantic model (usually a thesaurus or ontology). There
are also methods and tools to build semantic models from texts, as texts are
valuable sources of information for knowledge elicitation. These acquisition and
annotation processes are usually considered as distinct. The semantic models
are defined a priori and used as they are in semantic annotation.

However, this static vision of semantics is inadequate for most annotation
tasks. It assumes that a suitable semantic model of sufficient quality already
exists. In practice, the semantic model needs be built or updated dynamically
in the course of the annotation process, which often shows the limitations of
the initial model or the markup rules associated to it. The inability to annotate
certain parts of the text and/or the poor quality of the resulting annotation
often call for enriching or amending either the semantic model or the way it is
used.

In contrast to the traditional sequential and static approach, this PhD thesis
aims to develop a method of semantic annotation that allows for populating but
also dynamically updating the semantic models in the course of the annotation
process. The goal is to integrate the acquisition and annotation processes.

Approach

Modeling such a dynamic process coupling knowledge acquisition and semantic
annotation involves several steps. It requires to

1. formally define the various types of target annotation and specify the tools
to be used to implement them (new annotation tool(s) may need to be
developed);

2. identify and model the conditions that call for triggering the model up-
dates (e.g. a measure of coverage, the detection of an inconsistency);

3. define, formalize and implement mechanisms for updating the semantic
model: the changes may concern the model itself (add / remove / edit a
semantic entity or larger restructuration) but also the annotations rules
used to project the model onto the text;

4. in some cases, revise the existing annotation to ensure its conformance
with the updated model;

5. extend the approach to take into account several semantic resources, op-
tionally partially aligned with each other.

This PhD work will benefit from the existing state of the art in ontology
population [11, 5], semantic annotation [12, 6, 14, 1], evolution of semantic
models (especially ontologies [7, 3, 13]) but will require to expand and articulate
the existing solutions to take into account various or richer types of semantic
annotation and tackle the dynamics problem.

The PhD student will rely on the RCLN skills: the tools developed for
the acquisition of knowledge from texts (terminae [2] and SemEx [8]), the
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experience in semantic annotation corpus, be it automatic [10, 9] or manual [4]
and works on semantic search (to be published). She/He will initially work with
traditional semantic models (thesauri, ontologies) for which there exists well-
established formalisms (SKOS , OWL -DL) and technologies but other semantic
models will eventually be considered.

As mentioned above, the problem of dynamic semantic annotation arises
for both automatic and annual annotation approaches. The PhD work will
either focus on the automatic annotation process or address both approaches in
parallel.

Context

This PhD is part of the RCLN team research program in semantic annotation
(collaborative projects such as Quaero, ONTORULE or Legilocal have all faced
problems of semantic annotation).

These issues of semantic analysis and annotation of corpora are also an
important issue for the labex "Empirical Foundations of Language", in which
the RCLN team is involved, especially for the strand "computational semantic
analysis" where the problems of corpus semantics and access to content are
addressed.

Based on its past experience in the field of scientific and technical information
management (e.g. collaborations with INRA and INIST), the RCLN team now
tackles issues related to Humanities and Social Sciences (especially in the legal
field), where the size of texts, the structure of document collections and the
richness of the target interpretations show the limits of the static approach of
semantic annotation and call for more dynamic and robust methods.
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