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2. Overall Objectives
2.1. Overall Objectives

Our group works on the conversion of weakly structured information—such as the image of a paper
document, or a PDF file, for instance—into “enriched” information, structured in such a way that it can be
directly handled within information systems. Our research belongs to the document analysis field, and more
precisely to the graphics recognition community. However, this community is perfectly aware of the fact that
recognition alone is not sufficient, and will not lead to fully automated back-conversion. This is mainly due to
the problem of taking completely into account the semantics (or domain knowledge) of the information which
is processed.

Our group aims at using graphics recognition methods to index and structure weakly structured graphical
information, contained igraphics-rich documentuch as technical documentation. In these cases, text-based
retrieval (based on annotations or textual references, for instance) must be complemented with the handling
of purely graphical information, such as symbols or drawing parts. We are interested in exploring the capacity
of graphics recognition methods to compute useful features for indexing and information retrieval in technical
documentation.
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3. Scientific Foundations

3.1. Introduction

Our scientific foundations are in the domain of image analysis and pattern recognition. For many years,
the main contributions of our group were in the area of algorithms and methods for image analysis and
segmentation, with a specific thrust on images of graphics-intensive documents. In the last years, while
keeping a regular activity in this domain, we have moved our main effort towards pattern recognition
methods, especially for symbol recognition and spotting. But, of course, recognition tasks also require the
prior extraction of features, using image processing and segmentation methods.

3.2. Feature extraction and segmentation
Keywords: Binarization image processindext-graphics segmentatipwectorization

There are a number of algorithmic problems in the conversion from pixels to features. Our group has de-
signed several algorithms and methods for binarization, vectorization or text-graphics segmentation. However
designing new methods, or variants of older methods, is not enough. We also must be able to characterize and
evaluate the performances of the methods we use, to study their robustness and reliability, and to have stable
implementations for them (hence, the focus on software, $e8 8

3.2.1. Quality and precision of raster-to-vector conversion

Vectorization consists in converting a binary image into a series of graphical primitives (vectors and circular
arcs), which are a good representation of the original drafted figure. We have worked for many years on this
problem, and have proposed several algorithms. As most of the existing methods have two major drawbacks,
over-segmentation and poor geometric precision, especially at the junctions between &}ttre focus of
our work on vectorization has been to overcome these limitations.

3.2.2. Robustness and genericity of segmentation algorithms

Too often, feature extraction methods rely on a number of parameters which must be fine-tuned from one
application to another. We aim at defining robust and stable methods, with as few parameters as possible,
by studying the relationship between the values of the parameters, the data to be processed, and the results
yielded. We are more particularly concerned with two segmentation problems:

e Binarizationcan be defined as the partitioning of an image into two classes: shape and background.
It is a fundamental step in document image analysis systems. Many methods are available, but
few studies have been looking more specifically at the problems found with documents containing
simultaneously text and graphics. We are exploring various approaches, especially some methods
based on fuzzy logic, which do not necessitate any manually-set thresholding parameter.

e Text-graphics segmentati@onsists in separating image parts considered to be of textual nature from
other parts supposed to be graphics. Most existing methods are based on the analysis of connected
components. We have improved existing methods to achieve higher-quality segmentation, including
steps to retrieve the parts of the text which touch the graphids [

3.2.3. Performance evaluation of segmentation and recognition algorithms

Performance evaluation is a major concern in document analysis, and more generally in image processing,
pattern recognition and computer vision. There are different approaches to the problem. One of them considers
the method to be evaluated as a completely separate module, which is fed with synthetic or real data. Evaluation
then consists in comparing the result of the module with some ground truth. Another approach consists in
evaluating the performances of a segmentation method by the observed qualities of recognition steps using the
features yielded by the segmentation. This is sometimes called goal-oriented performance evalijation [
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We are actively involved in the organization of performance evaluation campaigns for symbol recognition,
at a national and international level. Our project-team is in particular leader of the Epeires projest{ch,§
affiliated to the Techno-Vision program. This project aims at providing a complete environment for such
performance evaluations, for our own needs—as organizers—as well as for the needs of any team working on
symbol recognition or using recognition methods and algorithms.

Of course, a number of open scientific questions are related to performance evaluation of graphics
recognition methods. This includes intricate problems such as defining simple and non-biased metrics and
matching procedures between the ground-truth and the output of recognition methods, when the answer is
more complex than a simple “recognized” or “not recognized” label (a good example is the evaluation of a
vectorization method). Another potential problem is the generation of large sets of training or benchmarking
data by using image degradation models—these models have to be realistic and as interchangeable as possible
with real data.

3.3. Symbol recognition and spotting

Symbol recognition consists in localizing and identifying the symbols which are present in a graphical
document 16]. Symbols are natural features to use in indexing and retrieval applications. Whereas symbol
recognition has ancient and solid foundations, and has proved to be mature for character recognition, for
instance, complex symbols, with large variations, are still a major problem. Existing recognition methods
suffer from a number of weaknesses which make them difficult to use in such a context and which we aim at
dealing with:

e In querying and browsing applications, it is often impossible to work with a database of reference
symbols known in advance. It is more often the case that the user delineates an arbitrary symbol in a
drawing and queries for similar symbols in the set of available documents. We therefore need to work
on methods able to recognize or at least spot “on the fly”, without prior learning or precompilation
of models.

e We are interested in dealing with cases where prior segmentation of the image is difficult or even
impossible,i.e. in designing segmentation-free recognition methods, or methods which perform
segmentation while they recognize.

e There are a number of efficient methods to recognize a symbol among 10 or 20 different models,
even if the symbol to be recognized is distorted by noise or by other touching graphics, for example.
However, these methods do not scale well to the recognition of a number of symbols an order of
magnitude larger. There are both computational complexity issues and open questions about the
discrimination power of the methods chosen for recognition.

Signatures are often used for indexing and retrieval purposes, but most work has concentrated on text-based
or image-based signatures. We think that there is also room for graphics-specific signatures, to achieve an
efficient localization and recognition of symbols, and we currently work in two directions:

e Quick and robust symbol localization through symbol-based signatures: we propose to combine a
feature descriptor method with a structural representation of symbols. We define a robust structural
representation based on key points, which allows a quick localization of candidate symbols within
documents. Each candidate is then recognized using an adaptation of the Radon transform, which
preserves the main geometric transformations usually required for the recognition of symbols. We
process directly the grey level document image, in order to improve the recognition steps.

e \ector-based signatures: it is not always necessary to directly work on the raw image data, whereas
vectorization can yield a set of vector data. In many cases, we also actually retrieve vector data
from CAD files or similar electronic representations. It is therefore interesting to also use signatures
directly computed on these vector data.
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Ultimately, our idea is to be able to design features which can provide signatures for efficient symbol spot-
ting and identification of broad hypothesé&s]. This will probably be enough for good retrieval performance,
in many cases. If finer recognition is needed, the preliminary use of such signatures can eliminate a number
of symbol hypotheses and help segmenting out the candidate region. More classical recognition methods can
then be applied with more efficiency.

In the presence of a large number of symbols, both signatures and structural recognition methods may not be
sufficient to discriminate. They could then be used as pre-classification steps, followed by recognition through
usual classification methods within the family identified by the signature.

4. Application Domains

4.1. Application Domains
Keywords: Documentationdocument analysjgraphics indexation navigation

Our main application domain is the processing and analysiofiments-i.e. information produced by
humans for communicating with other humans—which convey a huge amount of information in very “poor”
formats: paper documents, or low-level, poorly structured digital formats such as Postscript, PDF or DXF.

We are more specifically interested in graphics-rich documents, typically technical documentation contain-
ing text, but also a lot of graphics. The usual text-based indexing and retrieval methods are still of interest, but
we also need additional ways of accessing the information conveyed by the documents: recurring symbols,
connections between textual descriptions and drawing parts, etc. Within this general application area, we deal
with two major kinds of document analysis applications:

e Specific documentation referring to a well-known framework of technical knowledge: a good
knowledge of the kind of information we want to extract from the documents is usually available.
In the case of symbol recognition, we have models of the symbols to be recognized. The electrical
wiring diagrams in aircrafts, as those we are dealing with in the European FRESH project.@f. §
are a typical example.

e Open documentation, where we make few or even no strong assumptions on the kind of information
we will have to deal with: this is typically the case with applications for browsing large sets of
heterogeneous documents, with the user providing “on the fly” information about the symbols or
structures he is looking for. We are currently working with France Télécom R&D on this topic
(cf. §7.2).

5. Software
5.1. Qgar Software

Participants: Philippe Dosch, Gérald Masini, Jan Rendek.

5.1.1. Overview
When starting a new application, a research team working in a multi-disciplinary domain like graphics
recognition must be able to reuse whole or part of software implemented for previous work, as well as collected
experience. Since several years, theAR project-team has devoted much effort to the construction of a
software environment including:

e QgarLib, a library of C++ classes implementing basic graphics analysis and recognition methods,

e QgarAppsan applicative layer, including high-level applications (binarizations, edge detection, text-
graphics separation, thick-thin separation, vectorization, etc.),
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e QgarGUl, a graphical interface to design and run applications, providing data manipulation and
display capabilities.

Application management is plugin-based. Each executable binary file is paired with a XML description
file which is parsed when the user interface is launched: the application is then dynamically integrated into
the menus of the interface, and the dialog boxes to access the documentation and run the application are
dynamically generated. The description thus allows any application to be easily coupled with a remote system
using an approach of the same kind. Conversely, as the integration (or removal) of an application does not
imply any modification of the user interface, it is easy to install remote applications, provided by partners for
testing, for example. This is particularly useful for comparing different methods performing the same task,
in the context of performance evaluation, a topic which is part of our current research work, as previously
mentioned.

The whole system is written in C++ and includes about 100,000 lines of code, including unit-testing
procedures. A particular attention has been paid to the support of “standard” formats (PBM+, DXF, SVG),
high-quality documentation, configuration facilities (using autoconf/automake), and support of Unix/Linux
and Windows operating systems.

The Qgar system is registered with the French agency for software protection (APP) and may be freely
downloaded from its web siténitp://www.qgar.ord In the period January to September 2005, the source
code was downloaded on average 36 times each month and the documentation browsed more than 10 times
each day (robots excluded, with an estimation that 90% of the visits are by indexing robots). The software has
also been used within the context of several cooperation projects.

5.1.2. New results

Until now, a great part of the work on the Qgar software has been devoted to its architecture. As the system
reached a stable and matured state at the end of 2004, we currently focus on its content, that is to say the
QugarlLib library and the QgarApps applications: reengineering of the high-level tools, which have never been
revised until now, and, above all, integration of the new methods and tools resulting from ongoing work.

e The QgarlLib library has been completely reorganized, in order to get rid of recurrent technical
problems, like inclusion loops, once for all. An important effort has also been made to match the
C++ standard notations and data layout.

e The set of unit-testing procedures has been completed, so that reliable tests are available for all
the basic tools and that the correctness of the library may be guaranteed in case of minor or major
modification of any module.

e Some high-level methods, like Trier and Taxt's binarizati@i] for example, have been refactored
to increase their efficiency.

e An auxiliary library, organized like QgarLib, on the basis of the same programming and documen-
tation standards, has been installed. It stores the draft versions of new methods and applications
designed by the members of the project-team, to make their reengineering easier before they are
integrated into the Qgar software.

All this led to the release of a new version of the software, Qgar 2.2, on November 2, 2005.
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5.2. Prototype software

5.2.1. The Epeires environment
Participants: Philippe Dosch, Yamina Smail.

In the context of the Epeires performance evaluation project @f1§), we currently build up a complete
information system, able to manage all required data related to performance evaluation of symbol recognition
methods. It includes the management of data themselves, but also of their classification, of the automatic
degradation processes, of the participants profiles, of the available tests and results storage. We also develop a
collaborative ground-truth managing software, used to create, review and validate labelling of testimages with
respect to the reference symbols. The architecture of this software is based on a client/server model, developed
in Java and PHP and connected to the information system. The software is hosted on gforge.inria.fr.

We have also developed a web site for the project, where all resources will be freely available for the
scientific community. The users will be able to manage their methods, to generate tests evaluation for specific
purposes or to download existing ones, to send their results, and to analyze them. Obviously, the same
functionalities will be provided to the organizers (the Epeires consortium), as well as more administrative
ones.

5.2.2. The RANVEC vectorization software
Participant: Xavier Hilaire.
This raster-to-vector conversion software (cf.8), won the first prize in the 2005 International Arc De-

tection Contest. It was initiated during a former collaboration with FS2i undeFaeontract. Discussions
are going on with FS2i about its further exploitation.

6. New Results

6.1. Binarization
Participants: Sabine Barrat, Thi-Oanh Nguyen, Salvatore Tabbone, Laurent Wendling.

In the area of document image segmentation, we have proposed a new algorithm for
binarization—.e. separating foreground from background—of scanned document images. The method
is based on hierarchical decompositidd]]] The document is roughly binarized and the resulting image is
then converted into a quadtree. For each area of the image, corresponding to a branch of the quadtree, a local
threshold is computed and applied to all the pixels belonging to the region under consideration.

6.2. Vectorization
Participant: Xavier Hilaire.

A new method of raster-to-vector conversion was designed during the PhD thesis of Xavier Hilaire and
was extended during his post-doc peridd][ This method consists in segmenting the skeleton using a
technigue based on random sampling, and then in simplifying the result. It is robust with a best bound of 50%
noise reached for indefinitely long primitives. The accurate estimation of the recognized vectors’ parameters
is enabled by explicitely computing their feasibility domains. The method won the first prize at the 2005
International Contest on Arc Detection.

6.3. On-the-fly recognition and symbol spotting
Participants: Bart Lamiroy, Jan Rendek, Salvatore Tabbone, Karl Tombre, Laurent Wendling, Daniel Zuwala.

In most recognition problems which have been satisfactorily solved, the data are matched with a set of
known models, provided that it has been possible to perform some learning or model description beforehand.
We are interested in what we have called “on the fly symbol recognition”. We might also call it “dynamic” or
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“unsupervised” recognition: the user is given the possibility to delineate a region of interest in a document,
calling it a symbol, and to simply ask the system to localize other instances of this symbol. We have named
this general problem “symbol spotting”, as it has similarities with other problems in document image analysis,
such as word spotting, table spotting, etc.

This problem is probably more related to content-based image retrieval problems, with the difference that
we assume that the user looks for graphical constructions which can be categorized as symbols, and hence that
features, signatures, matching and classification methods used in symbol recognition are probably appropriate
also in this context.

We have currently two ongoing PhD theses where various aspects of this problem are addressed. In the work
of Daniel Zuwala, we are studying a method to spot potential symbols without usirg@gri knowledge.

We use a structural representation of the document, which is divided into key pbiht€andidate symbols

are located thanks to a density measure and photometric information is used to discard or accept symbols
with respect to a model query. In the work of Jan Rendek, in cooperation with France Télécom R&D, we are
exploring the combination of feature-based classification and relevance feedback in the context of freehand
recognition without any knowa priori model.

Within the context of user-guided on-the-fly spotting and recognition, we obtained some first promising
results using a combination of nearest-neigbour grouping and user feedback. We have shown that user feedback
drastically enhances system convergence towards a high recognition rate. Even with very few user-labelled
symbols é.g. 10), precision goes up with 30% for a recall of 50%. These results were obtained on a reduced
set of examples, using Zernike moment descriptors only. Current work focuses on extending the method to
other kinds of symbol description, and on better user guidance to increase information return by developing
statistical analysis approaches of pertinence measures and by increasing the size of data sets. Part of this work
is currently being conducted in collaboration with the Computer Vision Center at the Universitat Autonoma
de Barcelona (cf. 8.2.7).

Ultimately, we aim at providing mature graphics recognition methods which can become a part of mul-
timodal indexing and retrieval environments allowing the user to browse large multimedia and document
databases, on criteria such as text, graphics, images, video, etc. and combinations of different criteria
(text/graphics associations, for instance). Our starting cooperations with the Texmex and Lear project-teams
(cf. 89.2) are steps in this direction.

6.4. Combination of shape descriptors
Participants: Jean-Pierre Salmon, Oriol Ramos Terrades, Salvatore Tabbone, Laurent Wendling.

We have defined a new method for combining shape descriptors based on a behavior study of a learning
set [L5). Each descriptor is applied on several clusters of objects or symbols. For each cluster and for any
descriptor, an appropriate mapping is directly carried out from the learning database. Then, existing conflicts
are assessed and integrated into a map. Such a combination of descriptors improves the recognition from
real data. We have also proposed a new approach to automatically extract an appropriate subset of shape
descriptors dedicated to a given application. A model based on the Choquet integral and on Shapley values has
been designed to extract a subset of descriptors associated to each cluster and related to the classes of shapes.
Experimental studies using real databases have demonstrated the usefulness of such an approach.

We are also studying a new combination rule for classifiers, based on feature vectors. The method is
inspired by boosting algorithms which combine weak classifiers to obtain a new robust one. This new point
of view allows us to get free from the constraining hypothesis of independence, which is assumed on existing
combination rules.

6.5. Performance evaluation
Participants: Philippe Dosch, Yamina Smail.

Performance evaluation of recognition methods has gained increasing interest in the last years. A major
contribution is the organization of two international contests on symbol recognition me&igdSihce the
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end of 2004, our project-team is also leader of the Epeires project, affiliated to the Techno-Vision campaign.
The aim of this project is to build up a complete environment for performance evaluation of symbol recognition
and localization methods. Our project-team is currently developing this environment and is working with the
other Epeires partners to define the related metrics and protocols required for the evaluation campaigns. This
also includes the development of an open source collaborative ground-truth managing software for dataset
labelling purpose.

7. Contracts and Grants with Industry
7.1. France Télécom R&D

Participants: Bart Lamiroy, Jan Rendek, Karl Tombre.

We have a long-lasting partnership with France Télécom R&D, on various issues within document image
analysis. From 2001 to 2003, we were members of tkelRDocMining project led by FT R&D. Since the
end of 2004, we have a new partnership with FT R&D on the topic of on-the-fly symbol recognitios).(
addition to the contract itself FT R&D pays the salary of Jan Rendek, a PhD student, und&sctntract.

7.2. The FRESH project and Algo’tech

Participants: Jean-Pierre Salmon, Laurent Wendling, Karl Tombre.

Algo’tech Informatique is a French company based in Biarritz, which develops CAD solutions in electrical
design. They have a vectorization and document analysis system for electrical wiring drawings. Within the
European $REP project RRESH (FRom Electric cabling plans to Simulation Help), we contribute to the
improvment of their system in the area of symbol recognition for aircraft electrical wiring schemes. The
objective of the project is to reduce the time rquired to design aircraft electrical harnesses and to maintain and
overhaul electric cabling by a smart system. We contribute to the recapture of electrical wirings diagrams, with
a particular focus on symbol recognition methods for complex symbols.

The partners of the project are: Algo’'tech Informatique (France)rik (France), Euro Inter (France),

EADS Sogerma Drawing (France) BCr (Spain), Rector (Poland), Tekever (Portugal), and Zenon (Greece).

8. Other Grants and Activities

8.1. National actions

8.1.1. ACI Madonne
Participants: Bart Lamiroy, Salvatore Tabbone, Karl Tombre, Laurent Wendling, Daniel Zuwala.
This research projetis supported by the FrendhCl Masses de donnégsogram and aims at managing
large sets of legacy documents from our cultural heritage. It started at the end of 2003 and ended at the end
of 2005. Our contribution to this project is within the areas of document image segmentation and of symbol
spotting and recognition.
Associated partners are the universities of La Rochelle (L3i laboratory), of Rogelat®ratory), of Tours
(LI laboratory), of Lyon (LRIS), of Rennes (1sA), and the @GAR project-team.

8.1.2. Techno-Vision EPEIRES
Participants: Philippe Dosch, Xavier Hilaire, Bart Lamiroy, Gérald Masini, Karl Tombre.

Techno-Vision is a French national program with the purpose of funding projects related to performance
evaluation of vision algorithms in computer science. We are leaders of the Epeires®pvojpetrformance

http://www.aero-scratch.net/fresh.html
2http://13iexp.univ-Ir.fr/madonne/
Shttp://www.epeires.org/
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evaluation of symbol spotting and recognition (2005-2007) and, as such, in charge of the scientific animation,
of the creation of the information system related to the project, and of the creation of the test data which will
be used during an evaluation campaign opened to all interested participants.

The funded partners are the universities of La Rochelle (L3i laboratory), of Roselafi@ratory), of Tours
(LI laboratory), and the Algo'Tech company. The non-funded partners are the City University of Hong Kong,
the DaG team of the Computer Vision Center of Barcelona, and the @boratory of France Télécom R&D.

8.2. International cooperation
8.2.1. CVC Barcelona

In 2005, we continued our long-lasting scientific cooperation with the Computer Vision Center at Universitat
Autonoma de Barcelona. This included joint PhD supervisions, student, regular researcher and post-doc
exchanges, collaboration in the Techno-Vision Epeires projsetia associated team SymbolRefunding
through R Picasso for joint work, joint European proposal, joint organization of international symbol
recognition contests.

Jan Rendek, a PhD student of the &R project-team, spent two months in Barcelona, from mid-October to
mid-December, under the supervision of Josep Lladds and Bart Lamiroy, in collaboration with Marcal Rusifiol.
The main goal of his stay was to overcome some of the segmentation shortcomings of the on-the-fly symbol
recognition method he is currently developing for his PhD thesis. This method is based ondtsyr@bol
spotting technique, which will be coupled with the use of a nearest-neighbour-based relevance feedback, in
order to reduce the number of false positives.

At the same period, Daniel Zuwala, another PhD student of the Qgar project-team, spent two months in
Barcelona too, under the supervision of Ernest Valveny and Salvatore Tabbone. The main goal of his stay was
to improve the spotting method he is developing for his PhD thesis, so that a large variety of symbols can be
spotted, even in the context of highly connected documents.

Joan Mas Romeu spent November airlLA, in the QGAR project-team, under the supervision of Bart
Lamiroy. His work mainly concerned the integration of a user feedback loop in the construction of syntactic
model descriptions. A grammar which correctly identifiggiori unmodelled objects is automatically inferred
from a known set of graphical primitives and binary relationships, and from positive as well as negative
examples iteratively provided by the user.

Oriol Ramos Terrades also spent November in tlenRQ project-team, under the supervision of Salvatore
Tabbone. He studied several ways to use boosting algorithms for combining and selecting features vectors
within a supervised classification framework. He obtained promising results which should be published soon.

8.2.2. City University of Hong Kong

We initiated in 2004 a cooperation with Liu Wenyin's group at the City University of Hong Kong on
performance evaluation of symbol recognition methods and on the definition of a large database of reference
symbols for future international contests. This cooperation includes a collaboration within the Techno-Vision
Epeires project (8.1.9, and will lead to a pending joint PhD supervision on symbol recognition.

8.2.3. Miscellaneous

Xavier Hilaire is continuing his cooperation with Pr. B. John Oommen, from Ottawa University, Canada,
on the definition of a new scheme to globally match a given vector representation of an image against its
ground gruth, for the purpose of performance evaluation. The definition of the scheme revealed an interesting
problem, not yet investigated in the literature, and conjectured to be NP-hard. A heuristic-based solution has
been implemented and tested, and appeared to be powerful. We wish to carry on this cooperation, since the
necessary formal proofs have now to be stated in order to publish the method.

We initiated contacts withAl (Institut de la Francophonie pour I'Informatiqyi@t Hanoi, Vietnam, through
the research stay of a Master student, Nguyen Thi Oanh, who now starts a PhD work under joint supervision.

*http://www.cvc.uab.es/dag/
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9. Dissemination

9.1. Animation of scientific community
9.1.1. Journals

Karl Tombre is editor in chief of the International Journal on Document Analysis and Recognitimyrj|
and member of the editorial board of &v1A, Machine Graphics & Vision, and &IMA.

9.1.2. Associations

Karl Tombre is president of the French association for pattern recognition and image processimg (A
and first vice-president of the International Association for Pattern Recognitier)|

9.1.3. Other responsibilities

e Bart Lamiroy is elected to the administration council 8L, and is the elected representative of the
INPL at the GQRIL administration council.
Bart Lamiroy is a member of théomité de suivi de I'espace transfeftthe LORIA laboratory. This
committee follows and evaluates spin-offs and start-ups createdbByAlmembers.

e Gérald Masini is responsible for the commission of computing facilities useys () of LORIA.

e Karl Tombre heads the Department for Computer Science ofabe Doctoral School, common to
the four universities in Lorraine.
He is elected to the studies council{@u) of INPL.

9.2. Collaborations within INRIA

At LoRIA, we have worked with Isabelle Debled-Rennesson, from tbaGk team, on defining a fast
polygonal approximation of digital curves.

Within its activities towards the development of a framework allowing a more semantic level of image
querying, the Qgar project-team has established informal exchanges with the TexMex project-team at Irisa-
Inria Rennes. More precisely, we have started investigating the possibilities of combining the TexMex text
analysis and mining know-how and the Qgar document image analysis expertise, in order to design automated
processes which can analyze the text-graphics relationship on as high a semantic level as possible. Some
promising first joint contacts have been established with potential industrial partners.

Within its activities towards the development of a framework allowing a more semantic level of image
querying, the @AR project-team has established informal exchanges with the TexMex project-term/at |
INRIA Rennes. More precisely, we have started investigating the possibilities of combining the TexMex text
analysis and mining know-how and the Qgar document image analysis expertise, in order to design automated
processes which can analyze the text-graphics relationship on as high a semantic level as possible. Some
promising first joint contacts have been established with potential industrial partners.

We also regularly work with the Imadoc group &i$A, especially within the Madonne project §1.1)
on heritage documents. At the end of 2005, we also initiated contacts with the Lear project-tegmnaat |
Rhéne-Alpes, on a pending joint industrial collaboration on indexing and retrieving information from large
multimedia databases.

9.3. Teaching

Most members of the QAR project-team are University faculty members and as such have a statutory
teaching service in their respective universities. In addition, several of them have major organizational and
administrative responsibilities. The faculty members have teaching positions at various places:

e Suzanne Collin, at &IAL (engineering school, master of engineering level).
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Philippe Dosch, at Université Nancy 2, at bachelor level.

He is the director of studies for the bachelor degfaministration of open source systems,
networks and applicationde is also a member of the recruitment committee in computer science
(Commission de Spécialistes f&&ction at Université Nancy 2.

Bart Lamiroy, at Ecole des Mines de Nancy/Institut National Polytechnique de Lorraine (engineering
school, master of engineering level).

He is responsible for one option at the Department of Computer Science, and is the technical
coordinator of the #i1so specialized degree. He is also a member of the recruitment committee
in computer sciencedJommission de Spécialistes £&ection) at Institut National Polytechnique de
Lorraine.

Salvatore Tabbone, at Université Nancy 2, at bachelor and master level.
He is head of the Department of Computer Science at Université Nancy 2.

Karl Tombre, at Ecole des Mines de Nancy/Institut National Polytechnique de Lorraine (engineering
school, master of engineering level).

He is head of the Department of Computer Science at Ecole des Mines de Nancy and also heads
the recruitment committee in computer scienCerfimission de Spécialistes fZectior) at Institut
National Polytechnique de Lorraine.

Laurent Wendling, at EIAL (engineering school, master of engineering level).
He is director of studies at$&AL.

9.4. Conference and workshop committees

Philippe Dosch was member of the organization committee for the symbol recognition contest at
GRECO05 (Hong Kong).

Salvatore Tabbone was/is member of the program committeesiof 8ac’05 (Santa Fe, New Mex-
ico), ORASIS'05 (Clermont-Ferrand, France)bcA-1cmi’05 (Tozeur, Tunisia), ¢CR05 (India),
IcPRO6 (Hong Kong), GFED’06 (Fribourg, Switzerland), and @&v-SAc’06 (Dijon, France).

Karl Tombre was/is member of the program committee fobAR'05 (Seoul, Korea), ®EC05
(Hong Kong), MvA’05 (Tsukuba, Japan), i¢'05 (Amsterdam, The Netherlands), IbPRIAQ5 (Es-
toril, Portugal), ®RESO5 (Rydzyna Castle, Poland), X18rpP (Havana, Cuba),dPR06 (Hong
Kong), DAs’06 (Nelson, New Zealand),s$R06 (Hong Kong), RrIA’06 (Tours, France), GED'06
(Fribourg, Switzerland), €r1’'06 (Cotonou, Bénin), ¢DAR'07 (Curitiba, Brazil), and MWA’'07
(Tokyo, Japan).

Laurent Wendling was member of the program committees RR€S05 (Clermont-Ferrand,
France) and AIDCA-1cMI’05 (Tozeur, Tunisia).
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