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Avant propos

Dés la troisieme édition, les conférences TOTh ont trouvé une
structuration qui traduit bien a la fois le caractére scientifique et
pluridisciplinaire de la terminologie et I'intérét de notre communauté
pour d’autres domaines partageant des préoccupations communes.

Ainsi, la conférence d’ouverture a été donnée par une personnalité
invitée issue d’une discipline différente de la nétre — ici la phylogénese
— mais pour laquelle le langage et la pensée jouent également un réle
primordial.

Les contributions se sont réparties naturellement, et par le jeu des
évaluations de facon équitable, en trois groupes ayant donné lieu a trois
sessions.

Le premier groupe a rassemblé les articles portant principalement sur la dimension
linguistique de la terminologie. Ont été abordés I'extraction terminologique a partir de
dictionnaire, la place accordée aux corpus dans la construction de terminologies,
Pacquisition de connaissances a partir de textes et I'apport des ressources linguistiques
issues du web.

La deuxiéme session s’est donc logiquement intéressée a la dimension conceptuelle de la
terminologie. Les notions de concept, de relation, d’ontologie ont été au cceur des
présentations portant sur les cartes conceptuelles pour les bibliotheques numériques, les
relations dynamiques et les graphes conceptuels, I'alighement d’ontologies et I'acces
multilingue aux ontologies.

Enfin, la troisiecme session a été consacrée a la présentation de plusieurs applications
terminologiques pour des secteurs aussi différents que lingénierie nucléaire,
I'informatique, le domaine bancaire ou I'agriculture biologique. II est a souligner que ces
applications ont permis d’aborder différents points théoriques tels que la variation
terminologique, la diachronie ou la structure des dictionnaires.

La richesse des débats qui ont animé ces deux jours de conférence — chaque présentation,
questions comprises, s’est vue allouer plus de quarante cinq minutes de temps de parole —
a été certainement une des plus belles récompenses pour les participants de TOTh 20009.

Christophe Roche

Président du Comité Scientifique
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Olga Bessa Mendes

Following the path between conceptual maps
and visual thesauri

Olga Bessa Mendes

Abstract : One of the challenges in digital libraries is to give access to more
efficient ways of information retrieval. In the environment of special information
in digital libraries there is a demanding for a new approach of information
management because terminology is a uzit of information and also the access point to
information. Facing the context of special libraries in digital environment and
focusing on the confront of schemes for information classification, we propose
using a visual thesanrus as guide at a search engine as means for comprehension of
information. The relevant issue is about the classification structure needed to offer
a frame of reference of information which can be built in a conceptual map. The
goals of the visual thesaurus within a special library are to offer a more dynamic
search of information to users, as well as to guide them on searching and also to
contribute to special information literacy.

Keywords : Information Science, digital special libraty, information literacy,
visual thesaurus, Terminology



Following the path between conceptual maps and visual thesanri

1. Introduction

The library social and pedagogical mission that combines information
preservation and dissemination turned out to be more visible with current
technologies. Considering digital library as a place of access to knowledge
for users with different profiles, our concern is to know how o improve access
to technical and scientific information to specialists and non-specialists users in
digital special library.

In a recent investigation work (Mendes 2008) we have analysed the
procedures of information management in Information Science and
methodologies for terminology organization, in Terminology.

In Information Science, librarian plays a role of mediation between
information and users. In this context, of special information, we have
realized that there is a complementary bond between terminology
organisation, in Terminology, and information management, in
Information Science, for ferminology is the means of communication
connecting user and information, or librarian and user or librarian and
information.

In this article, we focus on some conclusions of the referred investigation
work, underlying the classification scheme as the main issue to achieve
information visualization and knowledge representation in digital library.
Beginning with a synthesis of context and problematic on information
retrieval in digital special library, we emphasize the need for improving
criteria in thesaurus buillding; then, we analyse the common structure of
some reference thesauri and the problematic of search and information
visualization. The conceptual map scheme arises as contribute for the
visual thesaurus architecture.

2. Digital special library

A digital library is, first, a repository of digital documents and/or
digitalized. Contents and terminology organization for information access
is an obstacle either to user or to information manager, because of
information amount and diversity. The digital special library accentuates
the need for specialized terminology use and classification instruments to
establish a terminology connection for specialists and non-specialists users.
In a technical and scientific domain, a vocabulary guide is considered an
essential tool for search orientation.
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Matej Krén - Book r//
Figure 1. A magic search box in a digital library

2.1. Context & problem

Libraries, in particular of public access, undertake an ethical code of
coherent and harmonized criteria use shared between affiliated institutions.
In this context, we use normalization tools for information cataloguing
and indexing. The librarian has to establish criteria for content analysis in a
clear and consensual way between the existing collection in library and the
community of practice.

Indexing is the action that consists in describing a document in relation to
its content, representing it in a formal language, or documental language.
The concern for a coherent practice of indexing based on the presentation
and organization of preferred terms is the purpose to achieve effectiveness
in information retrieval. The need for criteria normalization in thesaurus
elaboration arises under the concern for a communication and share of
controlled languages between libraries.

In order to use these principles which assist a thesaurus methodology, we
have selected the standards currently used in libraries, namely - ISO2788
1986-Documentation. Guidelines for the establishment and development of monolingnal
thesanri; and 1SO5963 1985-Documentation. Methods for examining documents,
determining their subjects, and selecting indexing terms. However, we have
identified some gaps on the methodology guidelines to elaborate
controlled vocabularies and to organise information in the point of view of
a special library. From this analysis, we focus the following aspects :
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Following the path between conceptual maps and visual thesanri

difficult reading of the graphical display of relationships between
concepts ;

associative relationship lacks identification of the relationship typology ;

preparation and use phases of the thesaurus coexist and bring out
ambiguity in content analysis ;

the scope note is not adequate for the technical and scientific information
arrangement because it is not mandatory and also requires elaborating
criteria.

2.2. Improving methodology

In the environment of technical and scientific information, we may
conclude that criteria for content analysis and identification of terminology
are the core work needing development on the standards referred above !

Being a thesaurus a vocabulary of a controlled indexing language, formally
organized so that the a priori relationships between concepts are made
explicit ISO2788 1986 : 5) and, considering that a vocabulary like a
dictionary, is a product of Terminology work (ISO1087-1 2000 : 12), we
have analysed the standards that present the course of actions for
terminology organization. The ISO704 (2000) standard presents a
description of the relationships between objects, concepts and their
representation; furthermore it settles that a conceptual system performs
for model concept structures based on specialized knowledge of a field
(ISO704 2000 : 12). We find these orientations suitable to the work
developed in Information Science on thesaurus elaboration to special
information.

On one side, for there is the need to define all terms before the
organisation of vocabulary for indexing language (choosing the descriptor
and the non-descriptor). And on the other side, considering the progression
of technical and scientific information a constant, the thesaurus of a
specific domain may well be a tool of systematization of terminology
evolution and of knowledge representation.

The presentation structure elected for a thesaurus provides a uniform use
as information indexing tool. In general, thesauri are structured for indexer
understanding and use with a special purpose. Nevertheless, each
thesaurus has to be adapted to subject organization and dissemination as

1 Under development is the ISO/CD 25964-1 - Information and documentation: Thesauri and
interoperability with other vocabularies - Part 1: Thesauri for information retrieval which revises the
standards 1SO2788 1986 and 1ISO5964 1985. Available from www : <URL:http://www .iso.org>.
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required by information service. In our opinion, to a special library is
recommended an information classification scheme focused on domain
and built in uset’s perspective.

3. Visual thesaurus architecture

Information Science

Digital Library

£

Visual Thesaurus/ Knowledge

Terminology \j/ Engineering

Information
and knowledge
representation

Special Information

Figure 2. Visual thesaurus outline

Classifications are interrelated with the evolution of scientific
knowledge and scientific concepts change as theories evolve. Therefore,
special information management will bring in more coherence if
terminology that evolves through time is incorporated in a classification
system, according to demand.

To identify the relationships between concepts is a form of classification,
since classifications are geographic elements of mind and ondy them allow us
orientation in the world around wus, to establish habits, similarities and differences,
recognize places, beings, events; to arrange them, group them, to draw near from each
other, to keep them together or keep them away hopelessly (Pombo 1998 : 1). To
organize knowledge is, afterwards, a need for comprehension of a context
which is accomplished through the association and distinction of concepts:

3.1. Thesaurus structure

Nowadays, some thesauri consent the navigation and visualization of
terms and its relationships, however do not enable to identify the
delimitation of concepts. The alphabetic presentation and identification of
relationships between terms are confined to descriptor in hierarchical and
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associative relationships. In the case of NASA thesanrns?, the alphabetic
and hierarchical presentation reflects the concern to present definitions

(Figure 3).

ammonia
absorptance i )
DEF  The ratio of the radiant flux absorbed m:_lgnehc ;0'3""@
by a body to that incident upaon it refrigeran

G5 electromagnetic properties

 optical properties absorption cross sections

DEF In radar, crose sections characterized

RT él.b:;dhzorptanoe by the: amou nt of power removed from a beam
capture effect by absorption of radio energy by a target to the

power in the beam incikdent upon the target
IUsed for capture cross secfions.
UF  capture cross seclions
RT e abzorption
o0 Cross sections

cosmic ray albedo

density (masaivolume)
Earth albedo
electromagnetic absorption

light fransmission ionization cross sections

lunar abedo .
microwave absorption NEUtron cross sections
opacity radiation absorption
reflectance scaftering cross sections

surface properties stopping power

Figure 3. NASA Thesaurus

We choose Thesaurus of Nations as an example that combines image,
equivalence and partitive relationships that allow us to see #he world with
other details. Its structure is based on ontological relationships: s a, a
division of, included in, country of, neighbour; and includes also an alphabetic
presentation of the equivalence and hierarchical relationships (Figure 4).

Homania
Serbia
Turkey

Prs Sl lil

Burkina Faso
Country of Africa
Isa Geographical division
Adiwsionof  Nations Canada

Capital QOuagadougou Country of North America

Meighbor Benin neuded in America
Cote d'lvoire sa Geographical division
Ghana & divsion of Nations
Mali Capita’ Cftawa
Niger Meighbor Greenland
Togo United States

Prs PR grr Prs ity

Figure 4. Thesaurus of Nations

These instruments constitute relevant sources of information, but in our
opinion they still do not establish a good connection with user. These
organization formats are not appealing and friendly in the perspective of
an interactive access and elucidative about information/knowledge for

2 Available from www: <URL:http://www.sti.nasa.gov /98Thesaurus/ voll.pdf>
3 Available from www: <URL http://www.thesaurusbuilder.com>
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user. Even if combining various relationships, they do not offer yet a
whole perspective of the universe, that is, of the domain under analysis.

3.2. Information search and information visualization

Nowadays there are several technological tools that allow constructing
interactivity on digital library. Some reference thesaurit, from FAO,
UNESCO, NASA, among others, which deal with specific domains but
combining several sub-domains, already present changes on terms of
organization and search. For example, the structure of UNESCO
thesaurus® permits on/ine access for the theme Performing arts as micro-
thesaurus (MT) and terms list in hierarchy (Figure 5).

Term: Performing arts [289]
Terme frangais: Arts du spectacle
Término espafiol: Artes escénicas
PyCCKUMiA TEPMUH : VICNONHWTENECKME BMOBl MCKYCCTEBA

MT 3.55 Performing arts
UF Acrobatics

UF Circuses

RT Ballet [24]

RT Cinema [433]

RT Cultural activities  [478]
RT Cultural industry  [298]
RT Entertainment [72]
RT Music [414]

RT Performers  [130]

RT Theatre [283]

Figure 5. UNESCO thesaurus

However, we have realized that the proposed presentation scheme for the
elaboration of thesaurus, in ISO 2788 : 1986 standard, that these thesauri
use, Is insufficient to knowledge representation in special library
perspective.

We consider that using the ontological relationships structure and
combining orientations and also the relationships present on the referred
standards, both for Information Science and Terminology, we can build a
management instrument for information and knowledge representation to
assist the information indexing and classification as well as the search

guide.
Founding on available technologies, and also depending on purposes, we
can mention either information visualization or knowledge visualization.

4 FAO-Food Agticulture organization; UNESCO-United Nations Educational, Scientific and Cultural
Organization; NASA-National Aeronautics and Space Administration.
5 Available from www: <URL : http://databases.unesco.org/thesaurus/>
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As suggests Card ef alb, information visualization #s the wuse of computer-
supported, interactive, visual representations of abstract data to amplify cognition. The
employment of images to follow and support thought (visual thinking) is a
method used at a pedagogical level, which communication in scientific
context, as in vulgarization speech context, recuperates to create better
interaction between sender and receiver.

Visual perception is an issue discussed in cognitive sciences and that
involves also the knowledge apprehension. In Terminology, the terms
arrangement in hierarchy and association also offers us a graphical image.
Although, we question whether from this information representation we
may obtain a knowledge representation. Burkhard (2006 : 2) suggests that
knowledge visualization examines the wuse of visual representations to improve the
transfer of knowledge between at least two persons or group of persons.

ahisence &

< Wi“-t;elglflg — s, representation
actualzahon g ,‘;-:E-q'i" ipenp:?'m' e termanIOgy
o |assificat onskips tachnokoge «dCCESS
structquEmﬁ%%ﬁéep{'ﬂ% thES&UI’US organlzatlona“a'ys‘s L oire
==Krnowle ge SPeC 3

¢ allow specificities = % controlled vissia ""'\nsual compnse

f mentlﬁc
information—==

retrieval

ch sesrvios particularit con e
e v%cabularyydl |t SPEC|a| indexing ==

Figure 6. Frequency representation [www.wordle.net]

In fact, on the various specialities and sciences, the information
representation tools are distinct and adapted to communication needs.
Where in Architecture we have the sketch or in Statistics a graphic bar and
a thematic map, in Terminology we can have a conceptual map.

The common information representation of language studies is given in
statistical graphics for frequency, occurrence and co-occurrence of terms.
On the contrary, more than to know how many records there are for each
subject (descriptors) in the digital library, our goal is to identify a theoretical
framework to create the infography of thesaurus’ content in order to
present a formal representation of concepts/terms related to a specific
subject.

6 Card et al. — Readings in information visualization : using vision to think, 1999 apud Burkhard,
(2006 : 2)
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3.3. Conceptual map

The infrastructure of conceptual map and its graphic display allow
having the interactive visualization of conceptual relationships that
provides the understanding of concepts/terms.

We can use a conceptual map in different stages of information
arrangement (Novak 2008 : 2)7.
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(Happemngs) n s) - Interrelationships
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(intats 4225 e ;

to see —
Different
Map Segments

Figure 7. Conceptual map of conceptual map

First, when we build a conceptual system to systematize and communicate
the relationships between concepts, and later too we use it to navigate
among concepts of a certain domain, in order to search and apprehend
information. As Tricot (2006 : 50) suggests les cartes conceptuelles sont
genéralement utilisées pour organiser des idées, concevoir et communiquer une structure
complexce et résoudre des problemes.

The conceptual map may constitute a visual guide for searching
information joined to communication and knowledge discover for user.
The intended hypertext organization of terminology management, which
offers search dynamism, is close to the organization of our own
conceptual model of knowledge representation. The advantage for
representing ontological relationships stands in the guidance offer to user
and to indexer of the connecting lines between concepts.

7 Available from www:
<URL:http://cmap.ihme.us/Publications/ResearchPapers /TheoryCmaps/TheoryUnderlyingConceptMaps.htm>.
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In this context, the atrchitecture structure of knowledge organization is
built with complementary traces from Terminology, Information Science
and Knowledge Engineering. Taking into account the contributions of
these sciences we gather some elements for a work methodology on
controlled vocabulary organization which combines the information
organization and the knowledge representation.

4. Special classification schemes

thesaurus

ontology

what is the document about what the subject is

aboutness beingness

Figure 8. Classification framework of the visual thesaurus

Considering that ontology is a structure applied to information
management providing information representation through the established
relationships, we might have this same structure tailored to special
information management needs in digital library. We are facing a
thesaurus evolution form and we consider that an ontology synthesis
might be a special classification of a domain, which can be presented in a
dynamic form and online access.

Beyond hierarchical and associative relationships, different researchers
refer the relationships that provide faceted classification, or by classes, or by
categories, that allow a specific domain organization. In fact, we recall that
Otlet (1934) and Briet (1951)8 made reference to information classification
into information nodes. Might we be under the same question about the
knowledge organization structure? Can it be on/y the use of distinct terms
for a similar need of information arrangement?

8 Otlet, P. Traité de documentation: le livre sur le livte, théorie et pratique. Bruxelles : Editions
Mundaneum, 1934.  Briet, S. What is documentation? [online]. 1951 [Cited 20-05-2008]. Available
from www <URL:http://ella.slis.indiana.edu/~ roday/ what% 20is% 20 documentation. pdf>
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Thesaurus and ontology are structures to describe formally information
and to represent knowledge, although thesaurus’ formal language is not
sufficiently formal to computer system.

In building an ontology for thesaurus we may achieve a balance between a
conceptual scheme and a presentation scheme of information (Smith,
2001:63), where descriptors stand for the identification of document’s subject
which are complemented by the concept map display as access to what the
subject is (Figure 8).

In this approach the visunal thesanrus is a controlled vocabulary of an indexing
language |i. e. thesaurus| that establishes formal links to /langnage in speciality
displayed in a concept map.

The need for special classification structures was referred a long time ago
for various researchers like Vickery (1960) who gives accent to faceted
classification preparation, and recently a group of researchers gave a
renewed attention to this debate (Gnoli 2008) underlying the need for a
broader understanding information universe.

However, their relevant reflections about classifications created by
Ranganathan, Bliss and Dahlberg are concerned with generalist libraries
arrangement. Nevertheless, these methodology discussions are an
incentive to compare efforts and create synergies between disciplines that
deal with classifications and knowledge representation.

Future steps on this path between conceptual maps and visual thesauri,
will take place on analysis of faceted classification perspective in
Information Science and its contribute to visual thesautrus structure.

5. Conclusion

Al concepts have at least one documental sense (civilization) and one expressive
dimension (cultural)’

In digital special library, the technical and scientific terminology performs
a borderline and development role for information access.

Before the question of how to improve access to technical and scientific information
in the digital library, we suggest the conceptual map as new feature on
thesaurus structure for information and knowledge representation.

Thesaurus is a tool that can combine two functionalities: as controlled
vocabulary, to indexing, and as guide to assist on information searching.

9 Prado Coelho (2003 : 4). Available from www: <URL : www.ciberscopio .net>.
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The classification particularity and demand that we find in the specialized
library require specificities in content analysis and greater terminology
actualization. To access the term as an isolated form, in a thesaurus, is not
sufficient. To understand the use and application of technical and scientific
information we need to have a whole perspective of the nearest related
axes of concept/term to see its position in conceptual system.

Classification particularity and demand founded in the special library
require specificities in content analysis and greater actualization of
terminology. The conceptualization of thesaurus organization, while
intellectual creation valid to indexing and to information retrieval, does not
comprise with the absence of harmonized criteria for terminology
management.

Current technologies allow creating information visualization but comprise
only a part of solution. To digital special library, the information retrieval
ought to be more complete on identification of relationships between
concepts for which definition is essential. The information representation
and knowledge representation are graphic or visual forms, with the
objective of exposing information and turn it evident.

In this context, the atchitecture structure of knowledge organization is
built with complementary traces from Terminology, Information Science
and Knowledge Engineering. Considering the contributions of these
sciences we gather some elements for a work methodology on controlled
vocabulary organization which combines the information organization and
the knowledge representation.

The visual thesaurus may have the conceptual map structure combining
descriptors, as categories of concepts, with specific terms of a certain
subject and it will permit to organize and to represent knowledge of a
domain. At the information retrieval level, the thesaurus selection as
search filter may allow crossing several vocabularies (involving document,
librarian and user) and to create a more coherent search expression.

The purpose is to offer a global as well as particular perception of
information to user in digital special library.
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