International Journal of Computer Science and Software Engineering (IJCSSE), Volume 4, Issue 2, February 2015
ISSN (Online): 2409-4285
www.IJCSSE.org
Page: 34-45

Information Retrieval based on Semantic Navigation in Medical
Corpus
Olfa DRIDI1 and Mohamed BEN AHMED22
1, 2

RIADI Laboratory, National School of Computer Sciences, La manouba, Cmpus universiatire 2010, Tunisia
1

dridi_olfa@yahoo.fr, 2mohamed.benahmed@riadi.ensi.tn

ABSTRACT
The semantic representation of resources is a domain of intense
research at present. In this domain, several directions can be
taken. In the present work we are exactly interested in the
conceptual analysis of the textual documents. In our approach,
we suggest studying the variation of the concept relevance within
a text to identify the major theme and all the minor themes
evoked in the text. This allows us at the second level of analysis
to create a semantic map of concepts and terms extracted from
resources. Through this map, we propose to the users a proximity
champ allowing them to find, in the one time, pertinent resources
according to their query and in the second time to discover a new
knowledge by navigating in semantic proximity relations.

Keywords: Information Retrieval, Semantic Navigation, Breast
Cancer, Annotation.

1. INTRODUCTION
Available information on Internet grows at an exponential
rate. Data in these information systems is becoming more
complex and more dynamic. As users with different
backgrounds, traits, abilities, dispositions, and intentions
increase dramatically, users’ needs also become more
diverse and complicated. Therefore the demand for a more
effective and efficient means for managing and exploring
data became a pressing issue. This poses a challenge to the
traditional approaches and techniques used in current
information retrieval systems. These systems use a
keyword-based search process which is discontinuous
because users have no control over the internal matching
process which is not transparent to users. Besides, the
output of search systems as result list presentation is linear
and has a limited display capacity. Relationships and
connections among documents are rarely illustrated. The
retrieval environment lacks an interactive mechanism for
users to browse [1]. These inherent weaknesses of
traditional information retrieval systems prevent them
from coping with the sheer complexity of information
needs and the multitude of data dimensionality.

Information retrieval visualization is proposed as a new
approach to improve information retrieval. In this scope,
we propose a semantic navigation in order to help users in
finding relevant resources according to their queries.
In the present work, we deal about intelligent retrieval.
The remaining of this paper is organized as following. In
the second section, we present a survey of the state of the
art concerning information retrieval visualization. In the
third section we describe the general principle of our
approach of semantic navigation which is composed of
two parts. The first one concerns term and concepts
extraction. The second part concerns semantic map
generation. Finally, in the fourth section, we present and
discuss the obtained experimental results.

2. RELATED WORKS
Information retrieval navigation refers to a process that
transforms the information and their semantic relationships
in a resources collection into a visible map and visualizes
the internal retrieval processes for users. Basically,
information retrieval navigation is comprised of two
components: visual information representation and visual
information retrieval.
According to Card [2] and Tricot [3] there are three visual
information representation paradigms (which they called
also cartography paradigms):


The representation paradigms. They allow
representing the structure of information. We
distinguish between five types of information
structures which are: the tabular structure [4], the
treelike structure [5], the graph structure
(Hypergraph and TouchGraph systems), the
temporal structure (ThemeRiver [6], spiral
representation [7]) and the agglomerative structure
(Themescapes [8]).
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The visualization paradigms. They represent the
means of displaying information representations in
a clear and coherent way on a limited space so that
a person can become aware quickly of the presented
information. Visualization techniques are classified
in two groups: uniform visualization techniques
and the not uniform visualization techniques
(document lens [10], the elusive walls [11], fisheye
[12]).



The interaction paradigms. They concern
techniques allowing users to interact with the
produced visualizations like: zoom and pan, focus
and context, dynamic filtering [13], semantic zoom
[14][15].

In the literature, information retrieval is realized by two
major classes of approaches. The first class of approaches
is based on the mapping of key words representing a query
of users and terms representing the content of resources.
The second class of approaches is based on the detection
of the concepts. This second class of approaches presents
the advantages to be independent of terms representing
queries and contents resources. In these two approaches,
users have usually a list of the relevant resources. So, he
must verify the pertinence of result.
From our study of the state of the art, we noticed the lack
of interest on studying the semantic of documents. We are
interested rather at identifying concepts evoked in textual
resources, and studying their pertinence which allow us
annotating documents. Then, we associate each document
to the more representing concepts in order to create a map
of navigation.
From our point of view, through the concept annotation,
we aim to establish a global view of the textual corpus
providing users with an information search system to
localize their interest focus according to their concepts of
search. Indeed, such a module allows enriching document
indexing process. This facilitates users in finding similar
documents to their document of interest.
Visualization is required whenever humans need to
discover and reason about complex combinations of high
volumes of data (e.g., [5]). Information visualization and
visual data mining is not limited to the display, but aims at
supporting human perceptual abilities during the data
exploration process [15]. A vast literature exists on the
topic. Cluster visualization has been used in such diverse
fields as intelligence (i.e. to show correlation between
people) and image collection access (i.e. to show similarity
in images [10]). Alternative visualizations have been used
to make easy to identify patterns in homogeneous data (e.g.
in geospatial data); multiple visualizations, instead, map
the strength of relationships between elements [4]. In text
retrieval, much research has investigated the visualization
of search results (see [12] and [13] for an overview), the
visualization of the whole document collection (e.g.,

35

Treemaps) or a large text corpus (e.g. Jigsaw [26]).
Information exploration, an open-ended process that is
iterative and multi-tactical [18, 33] is currently gaining
interest and stimulating new user interactions beyond
traditional text search.
The issue of visualization of the content of resources has
been recognized since the publication of the seminal book
[11]. It focuses on the formal and even the meaning
achieved through rigorously defined forms. In contrast,
information visualization emphasizes the semantics and
the meaning that can be conveyed by visual-spatial models
to the users [6]. Much research effort in semantic-based
visualization has been spent on finding ways of visualizing
complex graphs that derive from the interlinking of
semantic data, the relation between different concepts, the
different granularities, and (dis)connections [19]. The
result is a large number of ontology-based visualization
systems.

3. GRAPHICAL-BASED KNOWLEDGE
REPRESENTATION FORMALISMS
In this section, we described the main existing graphicalbased Knowledge representations. These representations
are a good way to understand a subject or how different
topics are connected, enabling a fast and effective way to
learn and discuss a given model. These representations
went through many years of research and several models
have emerged to represent these systems. These
formalisms are relevant for this work according to the need
to represent Knowledge graphically. As the intended
platform will be used by several users willing to
collaborate in the construction of conceptual models, it is
very important that they have access to a graphical
representation that reflects, as closely as possible, the
conceptual model.

3.1 Semantic Networks
Semantic Networks are a type of Knowledge
Representation and were developed in the beginning of the
60's by Robert F. Simmons at System Development
Corporation and improved by Allan M. Collins and M.R.
Quillian among others. It's represented by a graph,
composed by concepts, which are connected by relations.
There are three important elements in this representation:
concepts, relationships and instances.
Semantic networks are a powerful knowledge
representation system. They are easy to understand by
humans and can be used in automated processing systems.
This means that they can also be come a vehicle to archive
company knowledge.
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3.2 Conceptual Graphs
Conceptual Graphs (CG) were devised by Sowa from
philosophical, psychological, linguistic, and artificial
intelligence foundations, and are a powerful knowledge
representation and inference environment. CG capture
nuances in natural language whilst being able to be
implemented in computer software.
Like the author suggests, CG are very easy to implement
and understand by humans and are capable of being
implemented as a structure accessible by machines. CGs
are constituted by two types of elements:
–
–
–

Elements
Concepts - Usually represented by boxes.
Conceptual Relations - Usually represented
by circles










On (On)
In (In)
Dest (Destination)
Agnt (Agent)
Thme (Theme)
Ptnt (Patient)
Rcpt (Recipient)
Links - Connections between concepts.

3.3 RDF Graph
Resource Description Framework (RDF) is a standard
model for data interchange on the Web. RDF has features
that facilitate data merging even if the underlying schemas
differ, and it specifically supports the evolution of schemas
over time without requiring all the data consumers to be
changed.RDF extends the linking structure of the Web to
use URIs to name the relationship between things as well
as the two ends of the link (usually referred to as a
“triple”).
Using this simple model, it allows structured and semistructured data to be mixed, exposed, and shared across
different applications.
In a more visual point-of-view, RDF can be characterized
has a labeled graph (RDF Graph), formed by resources
(graph nodes) and labeled links (edges) between them.
This data model is represented through triples which are
formed by three elements: Subject (or Resource), Object
(or Value) and Predicate (or Property)

3.4 Topic Maps
Topic Maps (TM) were developed in the late 1990s and
are the latest standard (ISO/IEC 13250-Topic Navigation
Maps) for Knowledge Representation. In fact it created
XML based syntax (XTM 2.0 - XML Topic Maps) for the
interchange of TM.
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There are four main elements in topic maps:
–
–
–
–

Topics (Can be anything. i.e.: Object, Person,
Concept)
Resources (Represents the sources of information)
Occurrences (Links to information. i.e.: Articles,
Books, Videos, Images)
Associations (Links between topics )

3.5 Concept Maps
Concept Maps (Cmaps) are a non-logic based tool for
organizing and representing Knowledge in an informal
way. Cmaps are very useful in facilitating the visualization
and discussion, and in providing domain experts with a
tool that could be used to declare the primary elements of
their knowledge. Cmaps support the declaration of nodes
and relationships; it was easy to assimilate these two
classes and properties.
Cmaps are easy to use and understand, and are informal
ways to represent Knowledge. This model is based on
Concepts and labeled links between them, where the
Concepts are represented by boxes or circles and the links
by lines with the meaning of the connection.
There are some good practices to follow when
designing Cmaps:
1.
2.
3.
4.
5.

Identify the Domain
Identify the Context
Identify the Main questions
Concept Identification
Concept Listing and Classification

Mind Maps (MM) were originally developed to support
more efficient learning and evolved to a management
technique used by numerous companies. In general, a MM
provides information about a topic that is structured in a
tree. Each branch of the tree is typically named and
associatively refined by its sub branches.
MM are heavily focused in visual aspects, being possible
to add icons, images, or different colors to better illustrate
a branch or sub branch. There exist numerous tools for the
management of mind maps, permitting users to edit, share
and discuss their maps.
A typical structure of a MM is as follows:
The main advantages of this kind of representation are the
ease of use and understand. There are several platforms
that implemented this kind of knowledge representation
due to the recent interest by ontology engineers and
domain experts on this type of knowledge representation.
As main disadvantages MM are confined to a Tree-Form
format, the meaning of a given mind map may be different
to its creator and to other persons, thus, not being very
specific and clear. For this reasons they are not very
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suitable for brainstorming sessions, because of the
ambiguity it may create in the modeling of given domain.

4. GRAPHICAL TOOLS FOR
VISUALIZATION OF KNOWLEDGE
This section is focused in the existing systems, plug-ins,
graphical tools for representation and visualization of
conceptual structures. These applications provide ways to
efficiently organize information and thus provide a broad
overview of a knowledge domain. Most of these
applications adopted mind maps or concept maps as their
main
Knowledge
Representation
and
provide
functionalities as export/import to standard formats (e.g.
RDF, OWL, XTM, etc), ontology browsing, map sharing
and discussion for web-based applications.

4.1 TouchGraph
TouchGraph (TG) consists in a set of interfaces for graph
visualization and information categorization using springlayout and focus-context techniques, developed by Alex
Shapiro. Focus-context refers to a visualization that
presents the user with an information overview while
being able to examine specific details. The implementation
of TG is 100% Java technology, it supports directed and
undirected graphs, and edges can have alphanumeric
attributes also as images.
It is possible to create and edit graphs, but it is not very
easy to accomplish simple task like add extra information
to nodes or external links. This tool is very interesting, due
to the way it presents data and how different subjects are
connected. In the context of this dissertation, it would be
ideal to show no only the subjects (i.e. concepts), but also
the information related to their connections.
This tool is more suitable for visualization of information
and how different nodes are connected but, when it's
needed to create, edit or implement complex operations
this is not the ideal tool.

37

several linked smaller maps, maintaining the context of the
original map. As it is possible to visualize maps in HTML,
it's easy to make available and visualize in the web.
IHMC's CmapTools is a good concept mapping tool for
those interested in sharing maps across repositories and
organizations, and delivers a number of visual styling
options.

4.3 CmapTools Ontology Editor
COE is a project whose goal is to develop an integrated
suite of software tools for constructing, sharing and
viewing OWL encoded ontologies based on CmapTools, a
concept mapping software used in educational settings,
training, and knowledge capturing. CmapTools Ontology
Editor (COE) is a version of the original CmapTools, and
has been developed for allowing users to work with
ontologies. COE provides the same features has
CmapTools like sharing, discussion and creation of
Knowledge Representations in a Concept Map format, but
goes further, making available these features for OWL
Ontologies.
COE can be used as:
–
–
–

Ontology viewer
Ontology editor
Concept search engine

COE uses concept maps to display, edit and compose
OWL structures, in an integrated GUI combining Cmap
display with concept search and cluster analysis.
Comparing with CMapTools, COE allows exporting
Cmaps to more ontology-based formats like OWL, NTriple and TURTLE among others.
This tool is, indeed, an evolution of CmapTools. Although
COE allows advanced modeling of conceptual models, it
becomes more complex to deal with it. The abundance of
technical ontology details can be very confusing for a
normal user. As advantages, it supports the export of the
conceptual models to standard formats, like OWL, but the
OWL for format provided is not fully compatible with
other ontology editing tools.

4.2 CmapTools
4.4 MindRaider
IHMC CmapTools is a free tool that helps users to design
conceptual schemes and present them graphically.
According the IHMC, the software “empowers users to
construct, navigate, share and criticize knowledge models
represented as concept maps”.
It's easy to use, the design layout is intuitive and rapidly
mastered, supports automatic graph layout, handles
external links and support informal output formats (PDF,
HTML, Text, Image) and some standard formats such as
XTM and XCM.
CmapTools supports a collaborative environment, it is
possible to create, share, modify and discuss around
Concept Maps. It's possible to split a large map into

MindRaider is personal notebook and outliner. It aims to
connect the tradition of outline editors with emerging
technologies. MindRaider mission is to help in
organization of knowledge and associated web, local and
real world resources in a way that enables quick navigation,
concise representation and inferencing.
On top of the Concepts within an Outline is built (RDFbased) metadata layer that enables MindRaider to provide
various Outline facets (flat, hierarchical and graphoriented). At the same time it is possible to search all the
content using full text search. Outlines are further
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organized using tags (OWL ontologies) allowing to build
custom domains.
MindRaider helps users to organize information, mainly,
in a Mind Map format also as Concept Maps, enabling
features like tagging, navigation, searching, merging and
reuse of maps. One of the main problems of this tool is the
need to install it on the users system and not allowing very
efficient collaboration with other users.

4.5 Omnigator
The Omnigator is a technology showcase and teaching aid
designed to demonstrate the power of Topic Maps. It is
also used extensively as a topic map debugger and
prototyping tool. With the introduction of RDF support,
the Omnigator is evolving into a multi-purpose Semantic
Web Agent.
Omnigator is already a very powerful system, however it
is a little difficult to use for people who are not domain
experts or ontologies engineers. The system is focused
mainly inTopic Maps, and provides ways of visualization,
navigation, search and merging functionalities.
As Omnigator is web based and joins all these features
makes the system very complete and a very solid base for
the development of a Knowledge Management System.
Omnigator has the following features:











Supports several formats (XTM, HyTM, LTM,
RDF)
Topic Map focused
Topic Map Validator
Graph Visualization and Navigation
Merge Topic Maps on the fly
Search engine
Export to several formats (XTM, HyTM, LTM,
RDF, CXTM)
Customize different views
Semantic validation
Filters based on Scope

The main problem of Omnigator is the user interface that
is not very user friendly for end users, because the
browsing functionalities are outdated, and the presence of
technical terms (like "Topic Type" or "Association Types”)
makes the use of Omnigator by non-expert user very
difficult and not intuitive.

4.6 Treebolic
Treebolic was developed in Java, and its purpose is to
provide a hyperbolic rendering of hierarchical data. As a
Java applet, the Treebolic widget can be embedded in any
web page, making Treebolic operable in almost any web
platform. Treebolic is focused in tree structures, rendering
dynamically these structures formed by nodes, which may
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contain external links, and provide interaction with user
simulating a tree navigational environment.
Treebolic is formed by two applications:
–

Treebolic Generator: provides XML generation
mechanisms

–

Treebolic Browser: hosts the core engine linking it
to various data providers (i.e.: XML DOM, XML
XSLT, graph (spanning-tree), SQL, XSLT and dot)

The main negative aspects of this tool, is the lack of
export/import of standard formats like OWL, RDF, or
XTM. This tool is very useful to visualize very large
amounts of information, because the Dynamic Tree
Rendering, but it is more focused on the visualization that
in authoring.

4.7 Protégé Plug-ins
Protégé is an open-source ontology development
environment, developed at Stanford Medical Informatics,
originally for medical proposes in construction of complex
bases of Knowledge, but however is domain-independent.
Protégé provides a reasonably intuitive editor for classes,
properties, instances, etc, and has extensions for ontology
visualization, project management, software engineering,
and many other modeling tasks.
Protégé was built into a plug-in based architecture,
allowing developers to add their contribute and create new
extensions as GUI widgets, Logic applications, new
Export/Import formats.

5. PROPOSED APPROACH
In this section, we propose a new approach of semantic
navigation in textual corpuses. The specificity of our
approach is that it considers two levels: the document level
(local analysis) and the corpus level (global analysis). As it
is shown in the Figure 1, our method is based on seven
steps. At the top of our information retrieval process, there
is a pretreatment step during which we eliminate from the
documents all terms semantically insignificant. The
remaining six steps are grouped in two phases: the
conceptual annotation phase and the thematic annotation
phase.
Our conceptual annotation method is composed of four
steps: (1) relevant term extraction, (2) cooccurrence
network construction, (3) term vector enriching and (4)
concept identification.
The result of these steps is the construction of a conceptual
network representing the association relations between
concepts and will be used as input for the thematic
analysis. Our thematic analysis method is composed of
three steps: (1) theme detection and pertinence analysis, (2)
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identification of thematic association relations and (3) the
generation and graphic visualization of thematic paths.
An innovative idea to guide users in their searches is to
provide them an interaction method allowing them
locating their needs throw the navigation in the document
informational space. This type of interaction benefits from
an important characteristic of the human cognition: it is
easier to the users to discover or to locate for what they
look, than to produce formal descriptions of information
which they do not have. So, navigation within maps can
replace advantageously writing of queries as far as
semantics, being more explicit in maps, limits the
problems of confusion and ambiguity often met in the
query-based systems. Based on this innovative idea, the
goal of this work is to find and propose solutions for these
evocated problems.
The principal idea of this work is to propose a model
allowing to put in evidence semantic inherent to the textual
corpus. Our model is based on the result of the semantic
annotation and indexation of textual documents; and
represents a new model of graphic visualization and
semantic navigation (Figure 1).
The annotation process generates three types of
annotations:
descriptive
annotations,
conceptual
annotations and thematic annotations.
The descriptive annotations are relative to: bibliographic
annotations (title, authors, publication date), content
descriptors (author abstract and key-words), technical
annotations (format, size).




The conceptual annotations are relative to the
concepts evoked in the document, their respective
pertinence degree, and their respective relations.
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Our information representation and visualization model is
based on the cartography paradigms studied in the state of
the art. The aim is to reduce the cognitive effort of readers
as regards to the classical result list representation mode.
Indeed, graphical visualizations allow putting in evidence
the pertinent information for users. The visualization
amplifies the cognition and it allows to users and readers
to observe, to understand and to make sense of these
information.

5.1 Annotation process
The principle of our method of concept identification is
based on domain ontology. It consists of identifying the
concepts denoted by one or many key-term(s) of the
document. Several cases are then possible. The simplest
case is when the term extracted from the text allows
referencing
The annotation process generates three types of
annotations:
descriptive
annotations,
contextual
annotations and conceptual annotations.


The descriptive annotations: metadata relative to
title, authors, publication date, key-words, format,
size, publisher, organization, language, format,
country, type of resources (practice case, course,
recommendation guide, report), type of training
(initial training, specialist training, preparation of
competition or exam) and target public (student,
surgeon, patient, specialist, general practitioner,
researcher).



The conceptual annotations: are relative to the
major concepts and terms extracted from
resources and their fragments. The concepts are
presented with their degrees of representativeness
CFIDF and the terms are presented with their
degrees of pertinence TFIDF.

The descriptive annotations are relative to the
information describing context of document.

N
Wi,j  tfi,j * log( 1)
dfi
With:




(1)

Tfi,j is the frequency of term i in document j.
N is the number of documents.
Df (document frequency) is the number of
document in which term i appears.

CFIDF = cfij * idfi
(2)

Fig. 1. Proposed approach.

With:


Freq(Tk) is the frequency of concept i in
document j.
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N is the number of documents.
Df (document frequency) is the number of
document in which concept i appears.

We have used GATE, which is a large-scale infrastructure
for natural language processing applications. Linguistic
data associated with language resources such as documents
and corpora is encoded in the form of annotations. GATE
supports a variety of formats including XML, RTF, HTML,
SGML, email and plain text. In all cases, when a document
is created/opened in GATE, the format is analysed and
converted into a single unified model.
Provided with GATE is a set of reusable processing
resources for common NLP tasks. (None of them are
definitive, and the user can replace and/or extend them as
necessary.) These are packaged together to form ANNIE,
A Nearly- New IE system, but can also be used
individually or coupled together with new modules in
order to create new applications. For example, many other
NLP tasks might require a sentence splitter and POS
tagger, but would not necessarily require resources more
specific to IE tasks such as a named entity transducer. The
system is in use for a variety of IE and other tasks,
sometimes in combination with other sets of applicationspecific modules.
ANNIE consists of the following main processing
resources: tokeniser, sentence splitter, POS tagger,
gazetteer, finite state transducer (based on GATE’s builtin
regular expressions over annotations language),
orthomatcher and coreference resolver .
The resources communicate via GATE’s annotation API,
which is a directed graph of arcs bearing arbitrary
feature/value data, and nodes rooting this data into
document content.

5.2 Ontologies adopted
Recently ontologies have been regarded as an appropriate
tool to bridge the semantic gap between the information
that can be extracted from the visual data and the
interpretation of the same visual data by a user in a given
context. Ontology consists of concepts, concept proprieties,
and their relationships to provide a formal description of a
domain and provides a common vocabulary that overcome
semantic heterogeneity of information.
Medical ontologies are developed to solve problems such
as reusing and sharing of patient data, required of
semantic-based queries/inference or the transmission of
these data. The communication of complex and detailed
medical concepts is a very important task in current
medical information systems. In this way, more complex
tools such as case-based retrieval or evidence-based
medicine can be possible in medicine. A major weakness
of usual ontological technologies is their inability to
represent and to reason with uncertainty and imprecision
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[3]. However, medicine, being a science whose subject is
people, is inherently a science of certainty, and mostly
deals with uncertain knowledge and imprecise and vague
information.

Fig. 2. Breast cancer ontology.

In order to achieve maximum advantage from ontologies,
we need an extension of ontologies, which has the
capability of capturing uncertainty knowledge about
concepts, properties and relations in domains to support
reasoning with inaccurate information. Along this
direction, researchers have attempted in the past to use
different approaches on modeling uncertainty in ontologies.
In this paper, we create a medical ontology representing a
specific domain. Our ontology contains concepts relatives
to breast cancer (figure 2 and 3).

Fig. 3. Links between concepts in ontology.
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5.3 Generation of semantic map
Our information representation and visualization model is
based on the cartography paradigms studied in the state of
the art. The aim is to reduce the cognitive effort of readers
as regards to the classical result list representation mode.
Indeed, graphical visualizations allow putting in evidence
the pertinent information for users.
For representing and visualizing the information, we used
a graph shaped representation based on the fisheye
visualization techniques. This type of representation is
adequate for representing semantic relations in the
annotated domain ontology and the association networks
(hierarchical relations between the concepts, the
association relation between the concepts, the similarity
relations between the documents, etc.). The fisheye
technique allows putting in evidence the interest center of
the user when he navigates in the graph.
The nodes represent concepts at the first level, terms at the
second level, resources at the third level and segments or
fragments in the last level. The arcs represent similarities
between:




semantic summary of the selected document and contains
descriptive, conceptual and thematic annotations already
extracted during the annotation step.
Several advantages ensue from this navigation approach.
Effectively, this navigation approach offers a thematic
search mode by reflecting for a given domain the semantic
common to the majority of users. It offers to users a
representation of knowledge close to the cognitive model
which they have on the domain, what avoids them getting
lost in the semantic map and allows them to localize
quickly their interest center.
This navigation approach helps users answer these
questions and minimize the problems of lost in
information space and disorientation syndrome.

Concept and concept
Terms and resources
Resources and segments or fragments

To measure similarity between concepts, we used CFIDF
and between terms, we choose TFIDF. For the similarity
between resources and segments, we calculated frequency
of apparition.
In order to experiment our interactive visualization
scenarios, we used the treebolic applet since it is based on
graph representation.
Our new interaction mode offers to users a multi-approach
of semantic navigation:
Domain ontology based navigation approach allowing
users to make conceptual searches to explore document
informational space according to their themes of interest.
Concept association based navigation approach allowing
the users to make connotative searches by navigating in
the conceptual association graphs.
Similarity relation based navigation approach allowing
users to make another type of connotative searches by
navigating in the document similarity relation graphs.
The idea is to visualize the semantic content of the textual
document corpus through a graphic representation of the
annotated domain ontology. Initially the domain ontology
is visualized as a hierarchy of themes and concepts, in
which a user can navigate from one theme to another and
from one concept to another in order to localize his interest
center, mentioned in figure 10. For a given concept, the
user can ask to display the titles of all documents indexed
by this concept and to order them by their pertinence
degree. The user can afterward consult the description of a
document of his choice. This description represents a
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Fig. 4. Navigation map based on breast cancer concept.

Fig. 5. Navigation map based on breast tumor concept.
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Fig. 6. Kinds of relations in map.
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Fig.8 Navigation map based on treatment concept.

To estimate the proximity of concepts we used conceptual
similarity measures. In the literature several measures
were proposed. We distinguish in the first place, the
measures based on the hierarchical relations such as the
measure of Rada [20], the measure of Leacock [15] and
the measure of Wu and Palmer [26]; secondly the
measures based on the informative contents such as the
measure of Resnik [21] and the Lin measure [16]; thirdly
the hybrid measures such as of Jiang-Conrath [12] and
fourthly the measures integrating the non taxonomic
relations such as the measure of Hirst-St. Onge [11] and
the measure of Hernandez [10].
In our work, we chose to test two measures using different
principles, namely:



Fig. 7. Navigation map based on risk factors concept.

Wu and Palmer measure which is based on
counting the number of edges between the
concepts,
and Resnik measure which is based on
information content.
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Our desambiguisation method consists of calculating the
sum of the similarity of every candidate concept (cc) with
all other already identified and validated concepts (cv) by
using the following formula:
(3)

Then we retain the candidate concept who presents the
maximal sum of similarity.

5.3 Semantic search
If search engines play a dominating role for the search of
information on the web, their graphic interfaces are rarely
revolutionary: a single-line text field for the query, a
button to validate it, and a list sometimes ordered by
pertinence to display the results. These classical methods
have been criticized for many reasons.
The query based search engines offer to users only one
search type “the precise search” which supposes that the
user knows exactly for what he looks for: a precise paper
knowing its title, authors and major theme. It is not
unusual for users to input search terms that are different
from the index terms used by the information search
engines.
The second great limit of existing information search
systems is the means used for displaying the search results:
result lists. Indeed, the result lists return an enormous
quantity of information which leads to a cognitive
overload of users who cannot, in the majority of the cases,
consult all the returned documents. An innovative idea to
guide users in their searches is to propose them a method
of location centered on the navigation in the informational
spaces. This type of interaction benefits from an important
characteristic of the human cognition: it is easier to users
to discover or to locate for what they look, than to produce
formal descriptions of information which they do not have.
So, navigation within maps can replace advantageously
writing of queries as far as semantics, being more explicit
in maps, limits the problems of confusion and ambiguity
often met in the query based systems.
So, our proposition allow to the user to find pertinent
document or fragment of document that satisfy his query.
The user has a part of the map representing the semantic
proximity field.
When navigating in the domain ontology, the user can
focus his attention on a concept and wishes to know what
are the concepts associated to it. The analysis of the
conceptual association relations in the corpus allows
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answering this kind of needs. Our idea is to build for every
concept an association graph allowing users to discover
the association relations of their interest concept and to
visualize documents relative to an association of their
choice.
So, for every concept of the ontology we determine the set
of the concepts with which it is associated. We measure
the degree of association of every relation according to the
number of documents in which both concepts collocate.
The second level of nodes represents documents indexed
by these conceptual associations. The label of an edge
which connects a document node and an associated
concept node represents the relevance degree of the
document with regard to both concepts (associated concept
and central concept).
The main interest of integrating conceptual association
relations in the visualization process is to allow users to
discover information related to their initial interest center
what contributes to enlarge their domain knowledge.
Besides, the visualization of association relations allows
reflecting the real context in which concepts are evoked in
documents. So users could refine their search according to
the conceptual associations which are relevant to them
(filter documents) and to discover new knowledge.

6. Experimentation and results
Based on domain ontology and documents, we develop our
navigation map. In this task, we relate each concept or
terms of ontology with the pertinent documents and
fragments of documents. Then, we pondered each
relationship with CFIDF between concepts and documents
and TFIDF between terms and documents.
In our navigation map, the nodes represent concept, terms,
documents and fragments of document and the arcs
represent the relationship. They are many kinds of
relationship:






Relationship between concepts.
Relationship between concept and term.
Relationship between concept and document.
Relationship between term and document.
Relationship between document and fragment.

This type of retrieval returns a part of map that focused on
term or concept of query and terms or concepts
semantically related to terms or concept of query
according three kind of semantic: referential semantic,
inferential semantic and differential semantic, as showed
in figure 8.
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Fig. 8. Different semantic types.

In table 1, we present an example of result returned to the
user who searching documents related to the "breast
cancer". The user has pertinent document and fragment
containing term searching and terms and concepts
semantically near to the term of query. So, user can access
directly to the fragment (4 pages) rather than document (35
pages).
Table 1: Result of query

Concept
Breast
cancer

Document

TFIDF

Document04
Document03
Document02

0.067

Fragment
Fragment1

Frequency
1

0.058

Fragment3

0.8

Fragment2

0.2

Fragment2

1

0.039

7. Conclusion
The principal idea of this work is to propose a model
allowing to put in evidence semantic inherent to the
heterogeneous corpus. Our model is based on the result of
the semantic annotation and indexation of textual and
video documents, and represents a new model of graphic
visualization and semantic navigation.
The annotation process generates three types of
annotations:
descriptive
annotations,
conceptual
annotations and contextual annotations.
One of the biggest challenges of the visualization
conception is that there is no strategy of “ideal”
visualization; the conception is always specific to the
application. Different systems are efficient for users
having different backgrounds and needs (expert or novice,
scientist or general information). A universal model is
difficult to be generalized.
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So, we presented an approach to semantic navigation
based on multiple ontologies. Our aim is to support users
with semantic descriptions during some their tasks, as
modeling, presentation and selection of knowledge
classified in documents and according to their needs. The
integration and distinction of different topic ontologies
allow for effective richness and variety of views on a same
domain, felt as a crucial aspect within an organization.
We concluded that semantic text and video annotation
constitute particularly active research fields, faced with
intricate challenges. Such challenges issue not only from
implications related to the sheer volume of content
available, but also from the dynamically evolving context
of intelligent content management services as delineated
by the growth of Semantic Web technologies, as well as by
new powerful and exciting concepts introduced by
initiatives such as Web 2:0,
As the first perspective, The evaluation of information
visualization is a very problematic task. Several challenges
could rise when researchers conduct an information
visualization evaluation. These challenges can be related
to many factors: the context of use, participant gathering,
data collection, existence of evaluation environment
(standard, reference tool for comparison, etc.).
As another perspective, we plan to construct a framework
allowing users to exploit different kind of resources: test,
video and image, select interactively the visualization
paradigm to be used in their maps and to make conversion
between visualization paradigms if they are not satisfied.
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