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Abstract:

In this paper, SYRANNOT system implemented in
java is presented. Relevant retrieved documents are
given to the current user for his query and adapted to
his profile. SYRANNOT is based on the mechanism
of Case Based Reasoning (CBR). It memorizes the
research sessions (user profile, query, annotation,
session date) carried out by users, and re-use them
when a similar research session arises. The first
experimental evaluation carried out on SYRANNOT
has shown very encouraging results.

1. Introduction

The Case Based Reasoning is a problem resolution
approach based on the re-use by analogy of previous
experiments called cases [AAM 94][KOL 93][SCH
89]. Some works of research assistance systems based
on CBR were carried out: RADIX [COR 98], CABRI
[SMA 99], COSYDOR [JER 01]. Our approach
consists in applying CBR on the semantic annotations
coming out of the semantic Web domain. The CBR
has various advantages (information transfer between
situations, evolutionary systems, etc). Nevertheless, its
integration presents some difficulties such as the
representation, memorizing, re-use and adaptation of
the cases. These four key words constitute the CBR
cycle and are the subject of our study. In the
following, SYRANNOT system architecture is
presented. It integrates the CBR on the semantic
annotations. Special attention is given to knowledge
modelling of the reasoning, as well as the search
algorithms and the similarities calculation functions,
in each stage of the cycle of the CBR.

2. SYRANNOT Architecture

We propose two scenarios of SYRANNOT use: the
first is related to memorizing session research (cases)
carried out by the user in RDF data base. Research
sessions are RDF statements based on ontologies
models in OWL language. The second concerns re-use
cases by applying research algorithms and similarity
functions to collect the most similar cases to the
current one, and to exploit them in order to present to
the current user relevant retrieved documents for its

query and adapted to its profile. In the following, both
scenarios processes are detailed.

2.1 Cases memorizing scenario

A user having a given profile, memorized in the user
profiles RDF data base in the form of RDF statements
based on user ontology, expresses his need of
information by formulating a query which he submits
to the search engine. It collects and presents to the
user the retrieved documents. When the current user
finds a document which he considers relevant to his
query, he annotates it. The annotation created is
memorized in the RDF data base of the annotations in
the form of RDF statements based on ontology
annotation.  The research session (user profile
identifier, submitted query, annotation identifier,
session date) is memorized in the RDF data base of
cases in the form of RDF statements based on the
cases ontology. Figure 1 presents the scenario
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Figure 1 : Scenario of memorizing case

The case memorizing scenario is illustrated by the
interfaces figures 2, 4, 5 and 6. Figure 2 shows the
user new inscription interface. The user having a
single identifier (PID) assigned by the system fills in
his name (yaiche), his first name (wiem), his login
(wiem), his password (****) and a set of interests
which he selects from the ontology domain (Case
based reasoning, annotation). The domain ontology is
organised in a concepts tree. The user profile created
is memorized in RDF data base of user profiles in the
form of RDF statements, based on the user ontology
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modelled in OWL (figure 3). The RDF data base of
user profiles will be re-used later.
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Figure 2: User new inscription interface
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Figure 3 : User ontology diagram

Figure 4 shows the SYRANNOT home page. The
enrichment of the cases data base consists in
submitting queries (semantic Web) on the google
search engine, collecting retrieved documents, and
annotating the relevant documents for the query.
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Figure 4: Scenario choice interface
Figure 5 shows the answers collected by google for
the submitted query. It is a list of URL, each one is

preceded by an icon. When the user finds a document
which he considers relevant to his query, he annotates
it by clicking on the icon.
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Figure 5: Google retrieved documents for a query

Figure 6 shows the interface which permits to annotate
a document considered by the user to be relevant to
his query. The annotation consists on the one hand in
determining the standardized properties of Dublin
Core such as URL (http://www.scientificamerican....),
the title (the semantic Web), the author (Tim Berners-
Lee, James Hendler, Ora Lassila), the date (May
2001) and the language of the document (English),
and on the other hand to select a set of concepts from
the ontology domain in order to describe the document
according to the user point of view (semantic Web
definition, ontology definition, annotation definition).
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Figure 6: Annotation creation interface

The annotation created has a single identifier (AID)
assigned by the system, and is memorized in the RDF
data base of annotations, in the form of RDF
statements based on ontology annotation (figure 7).



The RDF data base of annotations will be re-used
later.
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Figure 7: Annotation ontology diagram

The research session (the user identifier, the submitted
query, the annotation identifier, session date) is
memorized in the RDF data base of cases, in the form
of RDF statements based on the ontology cases (figure
8).
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The scenario presented above corresponds to the
stages of representation and memorizing of the CBR
cycle.

2.2 Cases re-use Scenario

The current user, having a given profile memorized in
the RDF data base of user profiles, formulates his
query by selecting one or more concepts from the
domain ontology. The system scans the RDF data
base of annotations and collects those having at least
one concept of the query in the annotations terms
field.  The system filters these annotations by
calculating the similarity between the current query
and the annotation terms of each annotation in order to
retain the 20 most relevant annotations. Then, the
system reclassifies them by calculating the similarity
between the current user profile and the profile of the
user who has created the annotation. Finally, the
system extracts and presents to the current user some
information about the relevant documents (URL,
author, date, etc). Figure 9 illustrates the cases re-use
scenario.
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Figure 9: Cases re-use scenario

In figure 4, the link recherche sur SYRANNOT permits
the current user to have retrieved documents from
previous similar experiments (similar profiles, similar
queries).

Figure 10 presents the query formulation interface
which allows the user to interrogate the memorized
cases via SYRANNOT. The user expresses his need
of information by selecting concepts from the domain
ontology (semantic Web definition). He can also
make an advanced research on the author, the date or
the language of the document.
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Figure 10 : Query formulation interface

SYRANNOT scans the RDF data base of annotations
and collects all the annotations containing at least one
element of the query in the annotations terms field.

SYRANNOT then filters these annotations in order to
retain the 20 most relevant annotations by using API
JENA [JENA] developed by the HP company (the
objective of JENA is to develop applications for the
semantic Web) and by calculating the similarity
between the concepts of the current query and the



concepts of the field terms of annotations
corresponding to each annotation.

JENA is used to carry out inferences on the ontologies
and on the RDF data bases.

The similarity calculation of two sets of concepts is
carried out by using the Wu Palmer formula:
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With

A: set of concepts {Ai}, |A| cardinal of A

B: set of concepts {Bi}, |B| cardinal of B

ConSim(C1, C2): similarity calculation function
between two concepts C1 and C2, in a concepts tree.

ConSim(C1, C2) = 2 * depth (C)/(depthc (C1) + depthc (C2))

With

C is the smallest generalizing of C1 and C2 in arcs
number, depth (C) is the number of arcs which
separates C from the root.

The system then reclassifies the 20 relevant
annotations by calculating the similarity between the
current user profile and the profile of the user who has
created the annotation by using JENA and the Wu
Palmer formula. The system extracts from each
annotation and presents to the user the URL, the title,
the author, the language of the document, as well as
the query submitted to google for a possible
reformulation of the user query (figure 11).
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Figure 11: SYRANNOT Results

The scenario presented above corresponds to the
stages of re-use and adaptation of the CBR cycle.

3. SYRANNOT tests and evaluations

To evaluate the contribution of SYRANNOT, we have
initialized the data bases of cases, profiles, and
annotations by simulating research sessions. Thus, we
have built a corpus including a hundred PDF scientific
documents annotated using the domain ontology.
First evaluations showed that the fact that the concepts
used for the annotations are elements of the current
query permits to SYRANNOT to present a significant
assistance to the current user. Our current research
tasks focus on the comparison of the performances of
SYRANNOT to other existing systems based on
annotations.

4. Conclusion

In this paper, we presented the SYRANNOT system
architecture which assists a user in the information
retrieval session by presenting relevant retrieved
documents for his query and adapted to his profile.
SYRANNOT integrates the CBR mechanism in the
semantic annotations coming out of the semantic Web
field. Ontological models were presented, as well as
the research algorithms and the similarity calculation
functions proposed in each stage of the CBR cycle.
Experimental  evaluations have shown very
encouraging results in particular when the data base of
cases is important and diversified.
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