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SpaRCIM becomes
17th ERCIM Member Institute

SpaRCIM, the Spanish Research Consortium for Informatics and Mathematics,
joined ERCIM on 1st July 2003.

The SpaRCIM consortium was foundedrole in the cultural life and the scientific,
under the auspices of the Spaniskeconomical and technological develop-
Ministry of Science and Technology ment of the local region. The participa-
(MCYT). Its main goal is to spread thetion of the UMA in SpaRCIM is
activities of the ERCIM consortium to currently managed by researchers fro
the informatics and mathematicsthe Departamento de Lenguajes
research communities within Spain. TheCiencias de la Computacién (LCC).
consortium is composed of five universi-Research focuses on various aspects
ties and a research institute dependent oftware engineering in the field of
the Spanish Research Council (CSIC)distributed systems, and in particular, L
« Artificial Intelligence Research specification and design methodologiesERCIM President Gerard van

Institute (I11A) and open and heterogeneous system®ortmerssen (left) and SpaRCIM's
 University of Malaga (UMA) The objectives are to study (and dealepresentative on ERCIM's Board of
» Technical University of Catalonia with) the basic problems of these tech-Directors, Juan José Moreno from the
(UPC) niques and systems, and to develoTechnical University of Madrid and the
» Technical University of Madrid applications which can be supported bySpanish Ministry of Science and
(UPM) them, including telecommunication Technology.
» Technical University of Valencia services, telematic applications, elec-
(UPV) tronic commerce etc.

* Rey Juan Carlos University (URJC).
UPC - Universitat Politécnica
These institutions include a number ofde Catalunya (Technical University
groups that are considered to be represenf Catalonia) v
tative of Spanish research in computeiThe UPC was created in 1971 and is one
science. These groups are working on af eleven universities in Catalonia.
great variety of research areas withinAlmost all technical fields are taught at
information technology and applied the faculties and technical schools of th

mathematics. UPC and in addition, the UPC provides
academic supervision to a number o ,
ITIA — Instituto de Investigacion associated schools and hosts several
en Inteligencia Artificial (Artificial research institutes. The participation of UP
Intelligence Research Institute) the UPC in SpaRCIM is currently

The IlIA is a centre devoted to researchmanaged by researchers from the
. o . iy 000
in Artificial Intelligence (Al), and Departament de Llenguatges i Sisteme @
belongs to the Spanish Scientificlnformatics (LSI), which is composed of u N y e L
Research Council (CSIC). The IlIA wasmore than 180 people. Topics of —
created in 1985, and currently hasesearch include algebraic foundations

around thirty members. Topics of of system specification and design, logic

research include learning systems, intelin computer science (automated deduc-

ligent agents, logic reasoning and searchlijon, term rewriting etc), natural SpaRCIM is composed of one
electronic marketplaces, autonomoudanguage processing, machine learningpational research institute

n

robots and music with Al. Intensive autonomous agents etc. and five universities: Artificial
collaborations, mostly within the frame- Intelligence Research
work of European community programs,UPM — Universidad Politécnica Institute (1IA); Technical
have taken place with industries andde Madrid (Technical University University of Madrid (UPM);
academic institutions in many countries.of Madrid) Technical University of
While the UPM was created in 1971, mostCatalonia (UPC); Rey Juan
UMA - Universidad de Malaga of its integrated centres have a long historntarlos University (URJC);
(University of Malaga) dating back to the eighteenth and nineTechnical University of

The UMA was created in 1972, andteenth centuries. The schools of engi+alencia (UPV); University of
thirty years later, it plays an importantneering and architecture are the oldest imalaga (UMA).
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Spain, and became part of the UPM after ithodeling and databases, object-orientéthe members of SpaRCIM are interested
foundation. The participation of the UPM inmethods for software developmentin sharing experiences and developing

SpaRCIM is managed by researchers froMVWW engineering etc. coordinated projects in areas related to
the Departamento de Lenguajes y Sistemas software technology. They expect to
Informéticos e Ingenieria del SoftwardURJC — Universidad Rey Juan Carlos actively participate in the current

(LSIIS). Topics of research include design(Rey Juan Carlos University) working groups, and to promote new

semantics, implementation, applications ofhe URJC in Madrid was created in Julyesearch in other fields of competence.
declarative programming and specificatior1 996 at the behest of the government of thehere is also interest in reactivating,
languages, distributed execution, th€omunidad de Madrid. Its medium-termwhere possible, former working groups
Internet and World Wide Web, enviro-goal is to achieve a balance between supplyich as 'Programming Languages
mental software and modeling, globabnd demand for university resources in thEechnologies' and 'Database Research'.
program analysis, programming languageegion, thus complementing existing

design, program transformation/optimisatuniversities and enriching the studentsRegarding SpaRCIM as a member of

tion and parallelism. individual and social opportunities. ThisERCIM, Prof. Juan José Moreno from
public university is located in the southerrthe Technical University of Madrid
UPYV — Universidad Politécnica area of the Comunidad de Madrid, and it€®JPM) and the Spanish Ministry of
de Valencia (Technical University faculties include Experimental Science$cience and Technology (MCYT) is
of Valencia) and Technology, Health Sciencesheading the ERCIM activities at

The UPV, founded in 1971, is a dynamicCommunication Sciences, and Law an&paRCIM. Prof. Ernesto Pimentel from
innovative public institution dedicated toSocial Sciences. Topics of research rele¢he University of Malaga (UMA) is the
research and teaching, which maintaingant to SpaRCIM include imagecorresponding member of ERCIM’s
strong bonds with the local communityprocessing, neural networks, objectExecutive Committee.
and simultaneously has an importansriented databases, security etc. Linke:
presence abroad. The participation of the S'n > .

. . . . paRCIM website:
UPV in SpaRCIM is managed byThese institutions already collaborate_ln http://kybele.escet.uric.es/SpaRCIM
researchers from the Departamento daumber of European networks and projec
Sistemas Informaticos y Computaciorsuch as NAME, CoLogNet, AgentLink Please contact:
(DSIC), which comprises more than 15Gnd PROENBIS. They also collaborate in Juan Jose Moreno ,

. . Universidad Politécnica de Madrid

researchers, staff and graduate studentsimber of national networks and project Tel: +34 91 336 7458
'I_'opics of research include computafunded by the Spanish Ministry of Scienct g_i- jimoreno@fi.upm.es
tional logic, databases, formal methodand Technology (MCYT), and have nttp:/iml.Is.fi.upm.es/~jjmoreno/
in software engineering, multi-paradigmfounded a number of spin-off companies.
programming, natural languageThe consortium is open to other Spanish
processing, object-oriented conceptuahstitutions.

IM2IM — A New ERCIM Working Group
on Informatics and Mathematics
applied to Interventional Medicine

by Marc Thiriet

On an initiative by scientists from INRIA, a new ERCIM Working Group has
been established on Informatics and Mathematics applied to Interventional
Medicine.

Nowadays, many medical operations arénvolve precise, complex and risky tech-interface, which does not provide a
based upon minimal-invasive, safe andiques, doctors yearn more and more fodirect, three-dimensional view. In a way
cheap procedures. High precisionsimulation tools with which to train somewhat similar to what flight simula-
medicine with as little invasion as themselves, plan operations and ensuners are to aircraft pilots, simulation tools
possible, are required to improve patientletailed follow-up on the state of theirare very much in demand by medical
comfort and reduce hospitalisation costspatients. doctors; either to learn the gestures, plan
Interventional medicine consists in them, train, operate or follow-up the post-
placing a small effective and reliable The new operational techniques demandperation evolution. However, one of the
medical device inside any anatomicalindeed the acquisition of new gesturesmain difficulties in achieving a suffi-
duct. As endoluminal operations tend toThis is due in particular to the screenciently realistic reproduction not only of

ERCIM News No. 55, October 2003



the visual aspects, but also of the tactilé Euro-Legal

aspects of the situation, is to correctly News about legal information
model the mechanical behaviour of the relating to Information Technology
various involved organs and anatomica from European directives, and pan-
tissues. Overcoming these difficulties is European legal requirements and

an important challenge.

Applied mathematics and computer
science are necessary tools in thes
advances in medical techniques. Imag
processing, computer graphics anc
virtual reality, modelling and simulation
of the behaviour of biological tissues anc
robotics are all involved. The develop-
ment of the computer-aided medical tool

indeed requires several tasks:

 three-dimensional reconstruction of
the vascular region of interest from
medical imaging and computational

mesh generation

* input data collection and control para-

meter selection

» numerical model coupling for interac-
tion between the vessel wall, the
owing blood and the medical device

» multiscale modeling to ensure suitable
wave propagation and appropriate

boundary conditions

» parallel computing to speed up the
computational time for medical

purpose

* numerical result processing and phys

ical entity field visualisation

 error estimation and physics-basec

dynamical mesh adaptation

« virtual endoscopy with a navigation
tool for endoluminal catheter displace-
ment and device installation control

« augmented reality training simulator.

Current participants come from the
ERCIM members INRIA, Fraunhofer-
Gesellschaft and SARIT (EPFL), as well
as from other institutions in Belgium,
France, Greece, Italy and the UK. A
kick-off workshop is planned in

December this year.

Link:
http://www-rocqgl.inria.fr/Marc.Thiriet/Im2im/

Please contact:

Marc Thiriet, INRIA and Université Pierre
et Marie Curie

Tel: +33 1 39 63 59 16

E-mail: Marc.Thiriet@inria.fr
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regulations.

UK Government's

SMART CARD Initiative

Targets set in the UK by the
Modernising Government agenda
require the use of Information
Technology tools to deliver the changes
towards better, more efficient,
convenient, quality government
services. In July 2003 the Office of the
e-Envoy issued a draft Policy
Framework proposing the use of
SMART CARDS as such a technology
enabler. The Policy Framework is
aimed mainly at strategists in the Public
Sector responsible for service delivery,
but also aimed at raising the awareness
of the informed citizen about the role
SMART CARDS can play in the delivery
of e-government services.

In 2002 one billion SMART CARDS
were issued worldwide. This is
expected to rise to 1.7 billion by the end
of 2004. SMART CARDS already
impact on all our lives in such forms as
prepaid phone cards, debit/credit cards,
shop loyalty cards, SIM cards etc. A
widespread adoption of SMART
CARDS would increase significantly the
delivery of e-government initiatives over
the next few years.

With the ability to hold a digital
credential in a portable form, SMART
CARDS provide one solution to the
problem of authentication and security
on the Internet. Similarly, they may be
used to overcome the problem of
authentication between government and
citizen. The portability and security of
SMART CARDS, plus their ability to
manage and manipulate data, make
them able to fulfil a number of different
functions. These functions can include
acting as access control to buildings or
computers, credit cards, a more durable
substitute for paper records, such as
medical records, and, more importantly,
can act as a device for executing a
digital signature. Furthermore, a single
card can host many services from one
or more providers.

JOINT ERCIM ACTIONS

One of the strongest drivers for the
uptake of SMART CARDS is the
demand for secure on-line commerce
and access to government services.
Around 20% of the 500 or so
government services available to the
public require strong authentication.
The use of SMART CARDS enable
users to authenticate themselves, firstly
through a "two-factor authentication”, ie
the possession of the card and the
knowledge of the PIN number, or even
a "three-factor authentication”, where
the card stores additional biometric
information that can be used to test the
physical identity of the cardholder, and,
secondly, to provide a digital signature.
The UK Government is developing
policies aimed at encouraging the
adoption of digital credentials and the
market for trust service providers.

However, there are a number of
obstacles that need to be overcome.
Primarily, the lack of an industry-wide
set of standards, which are well
developed in terms of agreeing the
physical size and shape of the cards,
but at the security and application level
are lacking, make it difficult to build
interoperable and integrated systems
and access channels. Also, the
absence of a proven business case for
a multi-purpose SMART CARD
scheme, that meets social inclusion
objectives such as access for people
with disabilities and those without
readily available installed infrastructure,
at an affordable cost. Perhaps the most
contentious of all is the need to
safeguard citizens' rights in respect of
the data held about them, ensuring that
existing regulatory provisions in the
areas of data protection, financial
services, telecommunications etc are
not compromised and that citizens are
confident that additional personal data
required to demonstrate they are who
they say they are online, is held
securely.

The full text of the draft Policy
Framework can be found at:
http://fastlink.headstar.com/smart2.

by Heather Weaver, CCLRC

Heather Weaver regrets that she is unable
to reply personally to emails or telephone
calls seeking legal advice.



W3C|S SpeeCh mterface Framework VoiceXML 2.0 is designed based upon extensive industry

experience for creating audio dialogs. For an introduction, a
by Dave Raggett tutorial is available at http://www.w3.org/Voice/Guide/.
Further tutorials and other resources can be found on the
W3C is working to expand access to the Web to allow peoploice XML Forum Web site (http://www.voicexml.org/).
to interact via key pads, spoken commands, listening to pre¥®3C and VoiceXML Forum have signed a memorandum of
corded speech, synthetic speech and music. This will allamderstanding setting out mutual goals.
any of the world's 2 billion telephones to be used to access
appropriately designed Web-based services, and will beBased upon a small set of widely implemented extensions to
benefit to people with visual impairments or needing WeYoiceXML 2.0, we anticipate an interim version of the dialog
access while keeping their hands and eyes free for othmarkup language called VoiceXML 2.1. These features will
things. It will also allow effective interaction with display-help developers build even more powerful, maintainable and
based Web content in the cases where the mouse godtable voice-activated services, with complete backwards
keyboard may be missing or inconvenient. compatibility with the VoiceXML 2.0 specification. We

expect to publish VoiceXML 2.1 as a small specification that
To fulfil this goal, the W3C Voice Browser Working Groupdescribes the extensions to 2.0. The first Working Draft is
is defining a suite of markup languages covering dialogxpected to be published in September 2003. Future work on
speech synthesis, speech recognition, call control and otldéalog markup, component of W3C's Speech Interface
aspects of interactive voice response applicationBramework, is described below.

Specifications such as the Speech Synthesis Markup

Language (http://www.w3.0org/TR/speech-synthesis/)The Speech Recognition Grammar specification (SRGS)
Speech Recognition Grammar Specification (seevers both speech and DTMF (touch tone) input. DTMF is
http://lwww.w3.0rg/TR/speech-grammatr/), and Call Controfaluable in noisy conditions or when the social context makes
XML (see http://www.w3.org/TR/ccxml/) are core technolo4it awkward to speak. Grammars can be specified in either an
gies for describing speech synthesis, recognition grammaxdyiL or an equivalent augmented BNF (ABNF) syntax, which
and call control constructs respectively. VoiceXML is aome authors may find easier to deal with. Speech recognition
dialog markup language that leverages the other specifiga-an inherently uncertain process. Some speech engines may
tions for creating dialogs that feature synthesized speedig able to ignore "um's" and "aah's", and to perform partial
digitized audio, recognition of spoken and DTMF key (touchlatches. Recognizers may report confidence values. If the
tone) input, recording of spoken input, telephony, and mixeadterance has several possible parses, the recognizer may be
initiative conversations. able to report the most likely alternatives (n-best results).

These specifications bring the advantages of web-bas€ke Speech Synthesis specification (SSML) defines a markup
development and content delivery to interactive voickanguage for prompting users via a combination of prere-
response applications. Further work is anticipated on enabliogrded speech, synthetic speech and music. You can select
their use with other W3C markup languages such as XHTM\pice characteristics (name, gender and age) and the speed,
XForms (a specification of Web forms that can be used withvalume, pitch, and emphasis. There is also provision for over-
wide variety of platforms, see http://www.w3.org/MarkUpf/iding the synthesis engine's default pronunciation.

Forms/) and the Synchronized Multimedia Integration

Language SMIL™ (see http://www.w3.org/AudioVideo/).The Voice Browser Working Group is collaborating with the
This will be done in conjunction with other W3C WorkingCascading Style Sheets (CSS) Working Group to develop a

Groups, including the Multimodal Interaction Activity. CSS3 module for speech synthesis based upon SSML for use
in rendering XML documents to speech. This is intended to
Some possible applications include: replace the aural cascading style sheet properties in CSS2.

» accessing business information, including the corporafée first Working Draft was published in May 2003.
'front desk' asking callers who or what they want, automated
telephone ordering services, support desks, order trackit@gmantic Interpretation for Speech Recognition specification
airline arrival and departure information, cinema an¢see http://www.w3.org/TR/semantic-interpretation/) describes
theater booking services, and home banking services  annotations to grammar rules for extracting the semantic results

 accessing public information, including community inforfrom recognition. The annotations are expressed in a syntax
mation such as weather, traffic conditions, school closurdsased upon a subset of ECMAScript, and when evaluated, yield
directions and events; local, national and internationalresult represented either as XML or as a value that can be held
news; national and international stock market informatiotrn an ECMAScript variable. The target for the XML output is
and business and e-commerce transactions the Extensible Multimodal Annotation Markup Language

» accessing personal information, including calendar6EMMA) which is being developed in the Multimodal
address and telephone lists, to-do lists, shopping lists, anteraction Activity (see http://www.w3.org/TR/emma/).
calorie counters

* assisting the user to communicate with other people W'3C is working on a markup language called CCXML to
sending and receiving voice-mail and email messages. enable fine-grained control of speech (signal processing)
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resources and telephony resources in a VoiceXML telepholiyking provided by RDF to add the following capabilities to

platform (http://www.w3.0rg/TR/ccxml/). The scope of thes@ntologies:

language features is for controlling resources in a platform erability to be distributed across many systems

the network edge, not for building network-based cab scalable to Web needs

processing applications in a telephone switching system, or focompatible with Web standards for accessibility and inter-

controlling an entire telecom network. These components arenationalization

designed to integrate naturally with existing language elememt®pen and extensible

for defining applications which run in a voice browser frame-

work. This will enable application developers to use markup ithe OWL Documents produced by W3C

perform call screening, whisper call waiting, call transfer, an@WL is part of the growing stack of W3C Recommendations

more. Users can be offered the ability to place outbound calig|ated to the Semantic Web. It facilitates greater machine

conditionally answer calls, and to initiate or receive outbouridterpretability of Web content than that supported by XML,

communications such as another call. RDF, and RDF Schema (RDF-S) by providing additional
vocabulary along with a formal semantics. OWL has three

W3C's Speech Interface Framework work is ongoing and threreasingly-expressive sublanguages: OWL Lite, OWL DL,

W3C Voice Browser Working Group is seeking participantand OWL Full.

to develop and/or give feedback on public drafts and give

suggestions for requirements and directions as well. A pub@WL is specified in 6 documents: each aimed at different

mailing list is also available for public discussion asegments of those wishing to learn, use, implement or under-

http://lists.w3.org/Archives/Public/www-multimodal/. stand the OWL language. They include:
e  a presentation of the use cases and requirements that moti-
Links: vated OWL

Home page for W3C's Voice Browser Activity:

http://www.w3.org/Voice/ + an overview document which briefly explains the features

of OWL and how they can be used

» a comprehensive Guide that provides a walk-through of the
features of OWL with many examples of the use of OWL
features (in the area of describing food and wine).

» a reference document that provides the details of every
OWL feature

» a test case document, and test suite, providing over a
hundred tests that can be used for making sure that OWL

Emergmg OﬂtOlogy Standard implementations are consistent with the language design

» adocument presenting the semantics of OWL and details of

OWL strengthens Semantic Web the mapping from OWL to RDF

FOUHdatIOHS Web Ontology Working Group includes Industrial

and Academic Leaders, seeks Implementations
W3C has announced the advancement of the OWL Wdlhe advancement of the OWL Web Ontology Language to
Ontology Language to Candidate Recommendation. OWL @andidate Recommendation is an explicit call for implemen-
a language for defining structured, Web-based ontologitsions. A large number of organizations have been exploring
which enable richer integration and interoperability of datdhe use of OWL, with many tools currently available. In addi-
across application boundaries. OWL is used to publish atidn, both the US government (via DARPA and NSF) and the
share sets of terms called ontologies, providing advancEdropean Union (via the 5th and 6th generation frameworks
Web search, software agents and knowledge managemaefihe IST program) have invested in web ontology language
Early adopters of these standards include bioinformatics addvelopment. Most of the systems currently using DAML,
medical communities, corporate enterprise and governmenfdL and DAML+OIL (the predecessor languages that OWL
OWL enables a range of descriptive applications includingas based on) are now migrating to OWL.
managing web portals, collections management, content-

based searches, enabling intelligent agents, web services Links:
ubiquitous Computing OWL Overview: http:/mww.w3.0rg/TR/2003/CR-owl-features-20030818/

OWL Guide: http://www.w3.0rg/TR/2003/CR-owl-guide-20030818/
. . OWL Reference: http://www.w3.0rg/TR/2003/CR-owl-ref-20030818/
OWL is a Web Ontology language. Where earlier languag o semantics and Abstract Syntax:
have been used to develop tools and ontologies for spec OWL Test Cases: http://www.w3.0rg/TR/2003/CR-owl-test-20030818/
user communities (particularly in the sciences and i OWL Use Cases and Requirements:
Company'speCiﬁC e-commerce applications), they were n http://lwww.w3.0rg/TR/2003/CR-webont-req-20030818/
defined to be compatible with the architecture of the Worl o < itp:/hanww. w3.org/2003/08/owlfaa/
] . p : - : Home page for W3C's Semantic Web Activity:
Wide Wek_)_m ge_neral, and_ the Semantic Web in particule hep:/aww.w3.0rg/2001/sw/
OWL rectifies this by providing a language which uses the
ERCIM is the European host of W3C.

Published Technical Reports on Voice:
http://www.w3.org/TR/tr-activity. html#VoiceBrowserActivity

Voice Browser FAQ: http://www.w3.org/Voice/#faq
VoiceXML tutorial: http://www.w3.org/Voice/Guide/
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Machine Perception
and Understanding:
Introduction

by Eric Pauwels

The unrelenting pace of innovation in computer and communication technology
continues to affirm the central role played by information in modern society.
Indeed, the typical amount of digital storage capacity is doubling every year,
and bandwidth in both wired and wireless networks increases at an even faster
rate, supporting instant and almost ubiquitous access to an abundance of
resources. As a consequence, there is a pressing need for tools that can assist uc
in exploring the huge quantities of data with which we are confronted when
managing large multimedia databases or monitoring complex sensor streams.
These data can have intricate spatial, spectral or dynamic structures (eg text that
refers to images, audio punctuating video) and are potentially an extremely
valuable source of information. However, unless we can extract the knowledge
buried in the bits and bytes, all this data serves little purpose. In this respect, it
is becoming increasingly clear that in order to be efficient, data processing
needs to be content-based. As the enormous size of these collections precludes
comprehensive human supervision, the only viable alternative is the develop-
ment of reliable machine perception and understanding, and in particular, the
automatic creation of semantically rich metadata that can be used as input for
ensuing high-level processing or decision support.

Addressing these challenges is quite a daunting task. Fortunately, we are
witnessing prodigious activity in key scientific and technological areas that
promise to have a profound impact on the way we tackle this deluge of informa-
tion. First, progress in signal processing for the different modalities (image,
audio, speech, etc) has given rise to the creation of sophisticated tools capable
of performing reliably for specialised sub-problems (eg face- or motion-detec-
tion and text-to-speech translation). In addition, researchers are increasingly
turning their attention to cross-modal integration, combining different modali-
ties to maximise information extraction and robustness. Concurrently, progress
in statistical and machine learning has boosted the wider acceptance of auto-
mated learning methodologies, and it has transpired that these techniques can
contribute significantly to the automatic exploration and structuring of large
datasets.

To underscore the urgency of the data-mining problem and its potential impact
on society and industry, the European Commission has made semantic-based
knowledge systems a priority theme in its call for Information Society
Technologies for the upcoming Sixth Framework. ERCIM has positioned itself
to play an important role by submitting a Network of Excellence (NoE) on
Multimedia Understanding through Semantics, Computation and Learning
(MUSCLE, currently in the negotiation phase). This NoE will run for four years
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and should stimulate closer collaboration between European groups working (
research projects that aim to integrate machine perception and learning f
multimedia data-mining. The consortium members have agreed to focus ¢
different aspects of single- and cross-modal processing (in video, audio ar
speech) as well as various flavours of statistical learning.

To encourage close coordination of effort and durable scientific integration
MUSCLE will set itself two 'Grand Challenges'. These are ambitious researc
projects that involve the whole spectrum of expertise that is represented with
the consortium and as such, will act as focal points. The first challenge focus:
on natural high-level interaction with multimedia databases. In this vision i
should become possible to query a multimedia database at a high seman
level. ThinkAsk Jeevefor multimedia content: one can address a search engine
using natural language and it will take appropriate action, or at least ask intell
gent, clarifying questions. This is an extremely complicated problem and wil
involve a wide range of techniques, including natural language processing
interfacing technology, learning and inferencing, merging of different modali-
ties, federation of complex meta-data, appropriate representation and interfac
etc. The second Grand Challenge is related more closely to machine percepti
and addresses the problem of detecting and recognising humans and th
behaviour in videos. At first glance, this might seem rather a narrow scope, b
it has become clear that robust performance will heavily rely on the integratio
of various complementary modalities such as vision, audio and speecl
Applications are legion: surveillance and intrusion detection, face recognitiol
and registration of emotion or affect, and automatic analysis of sports videc
and movies, to name just a few. For more information on this Network, we
invite the reader to visit the MUSCLE Web page (see below).

This special issue highlights the breadth and depth of the research related
machine perception and understanding that is currently being conducted t
various ERCIM groups. There continues to be a strong interest in biologicall
inspired approaches, which is hardly surprising, since nature still easily outpe
forms the most intricate technical solutions. Another trend that re-affirms itsel
is the reliance on computationally intensive methodology to extract statistice
information and simulate computational models. Equally varied are the applice
tions on display, ranging from mobile robots to support for virtual studios.
Researchers are also enthusiastically accommodating the advances in ser
and (wireless) communication technology that support the creation of network
of interacting and context-aware components, thus moving closer to the visic
of genuine ambient intelligence. It is our hope that this Special Issue will offe
the reader a taste of the exciting developments on which the various ERCII
laboratories are working.

Links:
MUSCLE: http://www.cwi.nl/projects/muscle

Please contact:
Eric Pauwels, CWI
E-mail: eric.pauwels@cwi.nl
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Towards Bio-Inspired Neural Networks
for Visual Perception of Motion

by Claudio Castellanos Sanchez, Frédéric Alexandre
and Bernard Girau

Data from neuroscience are used to implement cortex-like maps on an autonomous
robot, allowing it to detect and analyse motion in the external world.

Visual perception of motion is a major and function of real brains. One of theties of both learning and computation
challenge in machine perceptiongoals is to study the intricate relationsinherent in connectionist models are thus
research, since it constitutes an imporbetween motor and sensory patterns thatarticularly well suited here.

tant parameter in a wide variety of tasksemerge during active vision.

path-finding, perception of shape from Until now, the strong constraints of
motion, depth segmentation, estimatiort is now known that the detection andautonomy had not been satisfied by most
of coincidence (time to collision, time to analysis of motion are achieved by aneural models for perceptive tasks, in
task achievement), determination ofcascade of neural operations. This startgarticular visual ones. Our team is
working to define a set of connectionist
models that perform various tasks of
real-time dynamic visual perception
bound to autonomous robotics. It is our
aim that the methods and resultant algo-
rithms be integrated into autonomous
mobile robots working in unknown and
dynamic environments. This work is
situated at the intersection of two of the
research areas of our team: on one hand
the conception of connectionist models
inspired by the cerebral cortex, which
will perform various perceptive and
cognitive tasks for autonomous systems,
and on the other hand the definition of
connectionist models of computation in
embedded reconfigurable circuits (to
ease the satisfaction of real-time
constraints).

Concerning our approach to the visual
perception of motion, we mainly focus
Figure 1: Three images from a visual sequence and the corresponding motion on two fundamental problems in the
extracted by the neuronal model. treatment of a sequence of images.
Firstly, the computation of their optical
flow (a three-stage process: pre-
motion direction and speed, perceptiorwith the registration of local motion processing based on filters, extraction of
of gestures, orientation and movemensignals within restricted regions of theelementary characteristics and integra-
control and determination of the three-visual field. These signals are then intetion into a 2D optical flow), and
dimensional structure of the environ-grated into more global descriptions ofsecondly, the extraction of the egomo-
ment. the direction and speed of object motiontion. This work faces many concrete
difficulties, such as specular effects,
Recent research in neuroscience has ldd the domain of autonomous robotics,shadowing, texturing, occlusion and
to a more extensive knowledge of thethe notion of emergence may serve as aperture problems. Moreover, the
computational properties of individual major guideline for the integration of complexity of this task must be dealt
neurons and of the interactions of neuradlifferent individual tasks. This integra- with within the implementation
circuits in the visual pathways. It hastion implies the capacity of the robot toconstraint of real-time processing.
provided us with a solid basis for under-manage complex and changeable envi-
standing how the image processing ofonments in an autonomous way. ThéVe are currently developing a bio-
natural scenes derives from the structursturdy, adaptive and embeddable propetinspired neural architecture to detect,
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extract and segment the direction andgjlobal level by both MT and MST, so egomotion extraction. Further research
speed components of the optical flowthat a multi-level detection and integra-will focus on another challenging mech-
within sequences of images. The struction may discriminate egomotion from anism of perception-action in
ture of this model derives directly from movements of objects in a scene an@utonomous robotics: the interpretation
the course of the optical flow in the from the scene itself. of the movements of a target in dynamic
human brain. It begins in the retina and environments.
receives various treatments at everyur first attempts have dealt mainly with Link
stage of its magnocellular pathwaymanipulation of the optical flow by h't? § . :
. . : . p://lwww.loria.fr/equipes/cortex
through the thalamus and the cortextesting various spatio-temporal filters
More precisely, our model mostly followed by neural processing based or please contact:
handles the properties of three corticabhunting inhibitions (an example is Claudio Castellanos Sanchez, Fréderic
areas called V1, MT (middle temporal),given in Figure 1). Current efforts are Alexandre and Bernard Girau, Laboratoire
q . X . e Lorrain de Recherche en Informatique
and MST (middle superior temporal): looking at the definition of a model of o
et ses Applications (LORIA)/INRIA
the MT area detects patterns of movethe magnocellular pathway for the detec: 1|- +33 3 8359 2053
ment, while spatio-temporal integrationtion of the movement of one or several E-mail: {castella,falex,girau}@Ioria.fr
is made at the local level by V1 and at thebjects in various dynamic scenes after

Coupling Perception with Actions
via Mirror Neurons

by Ji fi Wiedermann

A recent discovery in the brains of primates, mirror neurons are special neurons
that show activity both when a subject performs an action and when it observes
the same action performed by itself or another (possibly conspecific) subject.

Mirror neurons present a versatile self-learning mechanism for the coordination
of perceptional and motor actions. They also seem to present a potential bridge
between minds. An understanding of the coupling of perception with actions via

the mirror neurons, and the management of the respective internal representations,
has opened the road to elucidating the computational principles underlying human

cognition.

Operating within the framework of long- larger associative mechanism that servesons for motor actions to the PMUSs.
term research into the theory and applito complete cross-modal (perception andPerception information is of two kinds:
cations of neural nets and computationainotor) information. In this way, the sensory, from the sensors delivering data
intelligence, a project on machinemirror neurons allow ‘virtual’ (off-line) from the environment, and propriocep-
perception and embodied cognitioninformation to be processed. Thistory, delivered by the sensors within
commenced in 2003 at the Institute ofhypothesis could therefore explain theeach PMU and reporting the current state
Computer Science of Academy ofmechanisms behind sensorimotor cooref that PMU. In the mirror net, percep-
Sciences of the Czech Republic. Thalination, imitation learning and thinking, tion information meets the instructions
immediate aim has been to elucidate theince these activities are viewed aghat have been issued for PMUs. The
role of mirror neurons in sensorimotorspecific modes of work of the mirror resulting stream of data is checked for
control and the consequences for imitaneural net. consistency and completeness by
tion learning; a more distant goal is the comparing it with previous similar cases,
study of perception-motor coordinationln order to support this conjecture, aand recovered if necessary. The
in relation to abstract concept formation,computational model of an embodiedcompleted information then proceeds to
language development, understandingcognitive agent incorporating the mirrorthe cogitoid. Its task is to create concepts
acquisition and generation, and toneural net has been designed. The modebrresponding to frequently performed
human-like cognition in general. consists of two neural nets called theactions and to build associations among
mirror neural net and the cogitoid, them that are used for selecting the next
The research was initiated by the originatespectively. Attached to these nets araction and instructing the PMUs. The
hypothesis on the role of mirror neuronsso-called perception-motor units cogitoid was described in ERCIM News
in cognition. It has been conjectured tha{PMUs). Each PMU delivers corre- No. 53, 2003. The resulting neural archi-
the experimentally observed propertiesponding perception information to thetecture of an embodied cognitive agent is
of mirror neurons are only part of amirror net and the cogitoid sends instrucdepicted in Figure 1. Note that the mirror
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Control unit

Cogitoid

Multimodal information

Mirror neural net

Perception

o

Figure 1: The neural architecture of an embodied cognitive agent.

agent communication leading to
language emergence, and indeed to the
development of a rudimentary mind. So
far, the project is of a more speculative,
rather than experimental nature, but it is
assumed that in the near future, the prac-
tical potential of such an embodied
neural architecture for imitation learning
will be realised. The use of Khepera
robots and their engagement in various
imitation games is envisaged for such a
purpose. This phase of the project relies
on the involvement of PhD students from
the Faculty of Mathematics and Physics
at Charles University in Prague, and it is
also expected that the Laboratory of
Machine Perception at the Czech
Technical University will be part of the

net takes care of the grounding ofprocessing and cognitive tasks. It alsaollaboration. This research has been
concepts, while its associative propertiesllows definitions of various cognitive partially supported by GA CR grant No.
provide 'situatedness' to the agent unddasks in terms of interactive ‘games’201/02/1456

circumstances when the perception obetween a situated agent and its environ-
motor part of the multimodal informa- ment, or between several agents. It

tion is missing.

Links:
See the related technical report V894-03.ps

algorithmic properties enable a plausible py the author at http:/www.cs.cas.cz/

insight into mechanisms of the mind thai
The first theoretical results from this were hitherto only anticipated. In partic- Please contact: _
formal model of an embodied cognitiveular, the coupling of perception with Jifi Wiedermann, Institute of Computer

agent are well in line with some currentactions via a mirror net, its associative

Science, Academy of Sciences of the Czech
Republic (CRCIM)

theories that, however, are not systematiproperties and the introduction of a 14} 14202 6605 3520

cally based on a computational modelmechanism for concept and associatiol E-mail: jiri.wiedermann@cs.cas.cz
and usually do not span the whole rangéormation (the cogitoid) have opened the

of human cognition. This model leads todoor to understanding the mechanism of

a clear distinction between dataunderstanding, the evolution of inter-

Mechanisms for Cognition Development
Inspired by the Mammalian Paradigm

by Michalis Maniadakis and Panos Trahanias

In recent years, mechanisms supporting the emergence of intelligence have
attracted a lot of attention from researchers. Since the hard-wired, human-designed
approach offers limited capabilities in the development of intelligent artificial
organisms, modern approaches investigate mechanisms that allow cognition to
develop based on the organism's interaction with the environment. In the
Computational Vision and Robotics Laboratory (CVRL) of ICS-FORTH, an ongoing
research effort studies the mammalian paradigm to develop mechanisms for
cognition development in artificial organisms.

During the last few decades, manycomputational approaches have faciliclear that contemporary, detailed

research efforts have focused on theated the solution of well-defined prob- computational approaches offer limited

development of intelligent machines. Inlems. However, achieving ubiquity capabilities in approaching real-world

the field of robotics, this is usually donerequires that robots be able to dynamiproblems.

by employing detailed algorithms to cally adapt to new circumstances, since

determine the behaviour of robots inreal environments can be highly unpreNew ideas for approaching the problems
certain environments. These purelydictable. In recognising this fact, it is related to the development of machines
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that operate in the rea
world can be gained
through observation of the Hippocampus
everyday actions of T i
biological organisms. P
Substantial research 7 Areas ~ Motor Association
efforts have therefore beer ¢ Areas
devoted to building 'artifi- | l
cial models' of biological Sensory Areas

ry

organisms. A Motor Areas

Since mammals exhibit
the highest level of intelli-
gence among biological Basal Ganglal—
organisms, they could be

used as an excellent proto

type for the development Cerebellum Brain Stem
of machines with high T T l

Thalamus

cognitive abilities.
Modern theories for the
explanation of L

Spinal Cord

mammalian cognition ‘
argue that the observeq

behaviour of animals is a

result of their free interac- ENVIRONMEN
tion with the environment.
During environment

exploration, subjectively Figure 1: A model of the Mammalian Central Nervous System.
important features are
stored in the appropriate
structures of the Central

approach has already been
demonstrated through the imple-
mentation of various modules of
the CNS model that facilitate
robotic localisation and motion
control within the workspace.

The global CNS model is
obtained following a develop-
mental approach, starting from
the performance of simple tasks
to gradually accomplishing more
complex ones. The cooperation
within computational CNS
modules is achieved by
employing a new evolutionary
scheme to select the dynamics of
the intermediate connective
synapses within primitive
modules. This is the current
working direction, where primi-
tive behaviours cooperatively
form more complex ones.

The development of a robotic
CNS (R-CNS) may shed light on
the intricacies of real-world

problems. Since the R-CNS is
intended to support the emer-
gence of adaptive robot
behaviours which will be self-

Nervous System (CNS). Evidently, thiscomputational structures have differenbrganised by subjective experiences, this
hypothesis could also form a basis for thenternal dynamics (eg learning rules)approach might offer guidelines for the
development of cognition in artificial appropriately defined to support thedevelopment of intelligence in artificial
organisms. emergence of the desired functionality iorganisms in general. From a neurobio-
the module. The synaptic weights in eaclogical perspective, the R-CNS computa-
In the Computational Vision andneural network are obtained based otional model may offer the possibility of
Robotics Laboratory (CVRL) of ICS- interaction with the environmentintegrating human understanding of the
FORTH, the functional and anatomicalsubjective experience) and internamammalian CNS (M-CNS), while new
properties of mammalian CNS structuredynamics. Consequently, the perforideas concerning the functionality of M-
are being investigated in parallel with thenance of the computational model is noENS could be further tested and evalu-

development of corresponding computapredefined in detail by a human observeated.

tional models. Functional success of the mimic biological activation, but is an

models is gauged by employing a robotiemergent result of the robot's experi Lin

http://www.ics.forth.gr/cvrl/

platform to support interaction with theences and the dynamics which guide th

environment. Cooperation betweerperformance of its structural compo- Please contact:
primitive computational modules nents. Panos Trahanias, ICS-FORTH
follows the mammalian paradigm, E-mail: trahania@ics.forth.gr

constituting a global computationalThe selection of internal dynamics in
model of the mammalian CNS. Theeach module is performed following an
model illustrated in Figure 1 shows theevolutionary approach. A genetic algo-
basic CNS structures necessary tdthm is employed for each computa-
process sensory and motor informatiotional module to estimate the internal
for a mobile robot. dynamic parameters. These allow the

emergence of a similar functionality to
A general but flexible neural networkthat of the associated area of the
structure has been designed to represanammalian CNS, after a certain number
each structure of the CNS. All primitiveof robot-environment interactions. This

ERCIM News No. 55, October 2003

13



SPECIAL THEME: MACHINE PERCEPTION

lterative Orientation Tuning
for Contrast Detection in Images

by Marina Kolesnik

A biologically-motivated model for contrast detection in images — the iterative

orientation tuning model — has been developed at the Fraunhofer Institute for
Media Communication. The model has been inspired by a regular orientation
preference layout of simple cells in the primary visual cortex of mammals. The
model allows the efficient detection of contours in complex images.

About forty years ago, Hubel and WieselSimple cells in V1 are aligned into We have suggested a model for iterative
discovered that simple cells in catocular dominance stripes. When theorientation tuning, which explicitly
primary visual cortex (V1) are tuned for orientation preference of cells in theinvolves the morphology of simple cells
the orientation of light/dark borders. Theocular dominance stripes was related tdor the processing of edges in images. In
inputs to V1 come from the lateral genic-their position, an astonishingly system-this model, an activated simple cell
ulate nucleus (LGN), whose cells are nottic organisation emerged: the orientaamplifies the activity of proximate cells,
significantly orientation selective. The tion preference changed linearly with itsso that these are becoming locally tuned
orientation selectivity of simple cells in position across V1. Because, furtherfor distinguished orientation. After
V1, as proposed by Hubel and Wiesel, isnore, the orientation columns tended tseveral cycles of iterative tuning, the
derived from an oriented arrangement obe at right angles to ocular dominanceesponse of simple cells to visual input
the input from the LGN. Namelf{ON-  stripes, their regular layout was nick-stabilises. The model architecture is built
centre LGN inputs have receptive fieldsnamed the Icecube layout. upon a simple cell circuit composed of
(RFs) centres aligned over simple cell's —

ON subregions, and similarly f@dFF-
centre inputs. Because of this input
arrangement, simple cells perform
linear spatial summation of light inten-
sity in their fields, and their RFs have al
elongated shape. The orientation prefe
ence of simple cells is quite narrow, an
turning a bar-stimulus through more tha
20° from the preferred orientation
greatly reduces the cell’s firing rate.

Although many aspects of simple ceﬂ
responses are consistent with this line a
model, there also are important viola-Figure 1: Natural input image and the edge image with eyes enhanced via attentional
tions of linearity. For example, scaling feedback projection to the LGN.

the contrast of a stimulus would identi-
cally scale the responses of a linear cel
At high contrasts, however, the
responses of simple cells show clea
saturation. Such behaviour of the simple
cells is referred to as contrast invariancs
of orientation selectivity.

Several computational models have
applied the principle of orientation selec-
tivity of simple cells for the processing
of natural images generating a pattern @
image contours. In fact, any model
emulating the functionality of simple

cells, has the property of an efficient
edge detector. But what is the role of therigure 2: Edge images at 1st and 5th iteration. Closer visual inspection reveals how
impressive regularity of simple cells in some initially weak edges become visible at 5th iteration while others, situated in the
V1 for the processing of visual stimuli? vicinity of strong edges and visible at 1st iteration, become suppressed and vanish.
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segregated ON- and OFF-data streamsgicinity of contrastive edges and 'cancelled out' by stronger responses
interacting via a mechanism of opponenincrease model’s robustness to noise. due to local interaction.
inhibition. There are two types of local 4. All computational stages employ the
intracortical interaction each is governedTesting the iterative orientation tuning local processing. This would make
by the spatial layout of simple cells: 1)model with different images, revealed transition to parallel computations an
amplification of the activity level of several remarkable properties: easy task.
simple cells that are spatially closel.The model’s response to grey scal®&. The computational scheme is flexible
within the Icecube layout, and 2) cross- images is a fine pattern of imageand can be extended by incorporating the
orientation inhibition. The latter is based contours. Because of the favourablaesponse of other orientation selective
on considerable experimental evidence amplification of weak contrast varia- cells, such as complex cells, or color-
suggesting that stimuli at non-optimal tions over the strong ones at subseepponent cells. Further incorporation of
orientations suppress the background quent iterations, the iterative model ismemory association feedback mediated
activity of simple cells. responsible for about 70% of contrasty projections to the LGN would turn the
invariance of orientation selectivity. detection of contours into a selective
The iterative amplification of nearby 2. The iterative amplification enhancesprocess enhancing the response to edges
cells enhances responses of both retino- the response to weak isolated contrasif interest (see Figure 1).
topically proximate cells and cells tuned variations. The same level of contrast
for similar orientations activating a variations in the vicinity of strong The model’s performance gives a
process of selective orientation tuning. edges does not trigger the amplificapowerful demonstration of how the
The cross-orientation inhibition affects tion. In a sense, the model’s responsenechanisms of neuronal visual
the activity of simple cells in two ways. becomes locally attuned to distin-processing, and the morphology of
On the one hand, the activity is cancelled guished orientations in the visualvisual neurons can be exploited for the
out by strongly activated retinotopically pattern. This capability of adjusting development of advanced image
close cells of orthogonal orientation. On the response to either strong or wealprocessing algorithms.
the other hand, the response of strongly contrast changes seems to be naturalek_
f'ict_lv_ated cell_s Wlll_only be slightly for b|olog|ca_l sy_stems (see F|gure_ 2). http:}/viswiz.imk.fraunhofer.de/~
inhibited by retinotopically close cells of 3. The model is highly robust to noise.
orthogonal orientation if these are Noise reduction is especially Please contact:
slightly activated. It follows that the pronounced in the vicinity of sharp Marina Kolesnik, Fraunhofer IMK
cross-oriented inhibition has the poten- edges, where weak responses ar '€l #49224114-3421
. . E-mail: marina.kolesnik@imk.fraunhofer.de
tial to suppress weak responses in the

marina/

Learning and Understanding
Bimanual Movements

by Atid Shamaie and Alistair Sutherland

Scientists at Dublin City University have researched a subset of human movements
called bimanual movements. At different stages of this research they have
approached the problems from the novel points of view. They believe that many
machine learning problems can accommodate neuroscience and perceptual
aspects of human movements for learning and recognising human behaviours.

Learning and recognising human movewhich both hands move simultaneouslypattern recognition techniques but also
ments have been given great attention dh order to do a task or imply a meaningneuroscientific studies as a background
researchers around the world in theClapping, opening a bottle, typing on ato perceive the movements.
recent years. A broad range of applicakeyboard and drumming are some usual
tions from medicine to surveillance andbimanual movements. Sign Language#\ cognitive system for bimanual move-
security can benefit from this tech-also use bimanual movements to acconments learning and understanding entails
nology. Learning hand movements andnodate sets of gestures for communicathree fundamental components (see
recognising gestures are significantion. Figure 1): low-level image processing to
components of such technologies. deal with sensory data, intelligent hand
Due to the involvement of both hands,tracking to recognise the left hand from
Bimanual movements in general form aunderstanding bimanual movementghe right hand, and machine learning for
large subset of hand movements imequires not only computer vision andunderstanding the movements.
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Using a monochrome surveillance CCDrithm must be fast enough to leavepoint of view and developed general
camera the hands are extracted based emough room for the other componentssolutions. The tracking algorithm can be
the hand grey-levels within the high employed in a wide range of applications
contrast images. The second componerithe view-direction and hand-shape indeincluding recognition, Virtual Reality,
is hand tracking, which is a significantpendence naturally lends itself toand surveillance/security systems. The
problem due to the presence of handextending the concept of trackingrecogniser can be used in recognising
hand occlusion. When one hand coversowards mobile vision environments (egboth single and concatenated periodic
the other partially or completely, they active vision in robotics). We have bimanual movements.
must be re-acquired correctly at the endleveloped a model to make the algo-
of the occlusion period. rithm independent from the actual posi-Our plan for the future is to make the
tion and velocities. Consequently, it canrecognition component independent
Studies in neuroscience show that thée used in applications where the visuafrom the camera view direction. This
two hands are temporally and spatiallysystem (the camera) moves or turns. Fowill result in a system that can recognise
coordinated in bimanual movements. Inexample, assuming that the camera ithe movements from the view directions
addition, the components of one hand arestalled on a humanoid robot, the algothat has not been trained for. Results of
temporally coordinated too. These coor+ithm tracks the hands of a subject whilehe ongoing research in this area will

dinations form the basis of our algorithmthe robot walks. open significant doors towards the
to track the hands in bimanual move- general learning and understanding of
ments. The third component of the system is thdhuman movements.

recogniser. As a hierarchical cognitive
. . ink:
We have taken a general view of thesystem, it analyses the hand shapes attl . - . : :
. . ) p:/lwww.computing.dcu.ie/~ashamaie/mvg/
tracking problem to cover many chal-bottom level, learns the individual partial
lenging problems in this area. Formovement of each hand at the interme please contact:
example, from a pure pattern recognitiordiate level, and combines them at the to| Atid Shamaie,
point of view a movement can be underfevel to recognise the whole movemen: Publin City University
: o . C L . Tel: +353 1700 8449
stood differently when it is seen from (see Figure 2). Statistical and spatio- E-mail: atid@computer.org
different camera view directions. By temporal pattern recognition methods =~ '
. . . _ Alistair Sutherland
defining a general set of movementsuch as Principal Component Analysis j =~ ~ A
) . . ublin City University
models independent of view angle weand Hidden Markov Models form the 1¢. 1353 1700 5511
have developed the tracking algorithmbottom and intermediate levels of the E-mail: alistair@computing.dcu.ie
so that it covers almost every cameraystem. A Bayesian inference network at
view direction. It is trained in just one the top level perceives the movements as
direction and can be used in other direca combination of a set of recognised
tions. This makes the algorithm indepen-partial hands movements.
dent of the position of the visual system.
The recogniser has been developed so
Using the temporal coordinations boththat it learns single movements and
between limbs (the two hands) andrecognises both single and concatenated
within a limb (a hand and the fingers) theperiodic bimanual movements. The
algorithm tracks the hands independentoncatenated periodic bimanual move-
of the hand shapes even in movementsients are used particularly in Virtual
where the shapes change. This is esp&eality simulators for interacting with
cially important from the processing virtual environments. A virtual space-
speed point of view. Since processingraft controlled by bimanual gestures is
and understanding the hands shapes & example.
usually a time consuming process, as a
component of an integrated real-timeln all parts of this research we have
recognition system, the tracking algo-looked at the problems from the genera

Bimanual
Movement
Recognition

Spatio-temporal
Hand Gesture

Recognition
Image
Processing and Intelligent Recognition .
Hand > Hand Tracking System Image Ana.ly_/3|s and Pattern
Extraction Recognition for !—|and
ShapeDetection
Figure 1: A bimanual movement recognition system. Figure 2. The recognition system.
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What We See is What We Compute

by Jan-Mark Geusebroek and Arnold W.M. Smeulders

Understanding human vision is an intriguing challenge. Vision dominates our
senses for personal observation, societal interaction, and cognitive skill
acquisition. At the Intelligent Sensory Information Systems group of the University
of Amsterdam, we have been researching computer vision and content-based
multimedia retrieval for some time, and have recently started a new line of research
into computational models for visual cognition.

Cognitive vision as defined by thelikely to be dual to our physical Invariants transform visual measure-
ECVision research network is thesurrounding. These fields must bements to true physical quantities, thereby
processing of visual sensory informationderived from the statistical structuresremoving those degrees of freedom not
in order to act and react in a dynamicahat are probed in visual data by integrarelevant for the observer. Hence, a first
environment. The human visual systention over spatial area, spectral bandwidttsource of knowledge involved in visual
is an example of a very well-adaptedand time. In our cognitive vision interpretation is the incorporation of
cognitive system, shaped by millions ofresearch, we have initially derived physical laws. In the recent past, we have
years of evolution. Since vision requiresseveral receptive field assemblies, eachised colour invariance as a well-founded
30% of our brain capacity, and what ischaracterising a physical quantity fromprinciple to separate colour into its corre-
known about it points to it being a highly the visual stimulus. lates of material reflection, being illumi-
distributed task interwoven with many nant colour, highlights, shadows,
other modules, it is clear that modellingAs the visual stimulus involves a veryshading components and the true object
human vision - let alone understanding ireductive projection of the physical reflectance. Such invariants allow a
- is still a long way off. It is also clear world onto a limited set of visual system to be sensitive to obstacles, while
that there is a close link between visiormeasurements, only correlates to releat the same time being insensitive to
and our expressions of consciousnessjant entities can be measured directlyshadows. The representation of the
but statements such as this add to the

mystery rather than resolving it.

Understanding visual perception to such
a level of detail that a machine could be
designed to mimic it is a long-term goal,
and one which is unlikely to be achieved
within the next few decades. However,
as computers are expected in the next te
years to reach the capacity of the huma
brain, now is the time to start thinking
about methods of constructing modules
for cognitive vision systems.

For both biological and technical
systems, we are examining which archi
tectural components are necessary i
such systems, and how experience ca
be acquired and used to steer perceptu
interpretation. Since human perceptio
has evolved to interpret the structure o
the world around us, a necessat
boundary condition of the vision systeé1
must be the common statistics of natua
images.

Neurobiological studies have found &
dozen or so different types of recepti
fields in the visual system of primates.
As the receptive fields have evolved toFigure 1: Invariants for color separating shadow (b), highlights (c),
capture the world around us, they areand true object contours (d) from all contours (a).
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P

Figure 2:
Focal attention at regions where
spatial statistics break with the
generally observed statistics in
natural scenes, that is, at
regular patterns.

visual input into a plurality of invariant Such focal attention is a necessary selet¢ion may be included at an early stage in
representations is a necessary informaion mechanism in any cognitive vision cognitive vision. In the near future, we
tion-reduction stage in any cognitivesystem, critically reducing both the intend to study the detailed mechanisms
vision system. processing requirements and theehind such focal attention mechanisms.
complexity of the visual learning space,
.. . 9 B q Links:

To limit the enormous computational and effectively limiting the interpreta- htto: o

o . . . http://www.ecvision.info/home/Home.htm,
burden arising from the complex task oftion task. Expectation about the scene i hip: . science.uva.ni/~mark/
interpretation and learning, any efficientthen inevitably used to steer attentior
general vision system will ignore the selection. Hence, focal attention is not Please contact:
common statistics in its input signals.only triggered by visual stimuli, but is Jan-Mark Geusebroek and Amold W.M.

Smeulders, University of Amsterdam

Hence, the apparent occurrence oéffected by knowledge about the scene Tel: +31 20 525 7552
invf'iriant representations d_ecides th_it iini_tia_ting conscious behaviour. In this g {mark, smeulders})@science.uva.nl
salient and therefore requires attentionprincipled way, knowledge and expecta-

Coarse-to-Fine Object Detection

by Francois Fleuret and Hichem Sahbi

Of all the techniques currently available, object recognition remains one of the
most promising approaches to content-based image retrieval. The advent of
software able to detect and automatically recognise a wide range of objects in
pictures would lead to a new generation of technologies based on high-level
semantics. Customers could, for instance, be provided with interactive on-line

catalogues, or with improved search engine for TV network archives, which contain

usually hundreds of thousands of hours of video..

In the classical approach, object detectNRIA’s IMEDIA research team is process, after a very small computation

tion is related to the broader field of studying a family of algorithms which investment. The second advantage is that
pattern classification with statistical explicitly address the trade-off betweenit dispatches the representation of the
methods. Given a large number of examerror rate and computational cost. Weobject being detected to a large number
ples, those techniques build classifierhave developed several detectors baseaf learning machines, which can be very

that are able to label small patches obn the same idea of a hierarchicakimple. For instance, this approach does
scenes as object or non-object. Such eomposition of classifiers, which reflectsnot expect the classifiers to learn invari-

classifier is used on an entire scene, and hierarchical decompaosition of theance to geometrical transformations of

at all possible scales, to achieve objectiews of the object to be detected. Eaclpictures, as such transformations are
detection. As it can be expected, puttingpne of these complex detectors is amiaken into account at the global level of

aside issues related to learning, such adaptive sequence of tests: at each steptlae detector. The approach is also

brute-force approach necessarily has alassifier is chosen according to thegeneric in respect of the type of classi-

very high computational cost. This is anresponses received so far, and its owfiers. We have used either very simple

important drawback, since the majorresponse is then computed. edge-counting schemes or more sophisti-
areas using detection, such as real-time cated wavelet-based support vector
detection in video or indexing of large This global approach has several impormachines.

databases of pictures, require very lowtant advantages. Firstly, it concentrates

computation times in order to processhe computation on ambiguous areas@iven a large set of classifiers of varying

several scenes per second. trivial areas are rejected early in thecost and statistical power, we have
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strategy is able to reject trivial parts of

. the picture - like an empty sky or a wall -
* with very little computational cost (see
Figure 1).

Future work will address the handling of
large families of objects. Because it

= ] - * v dispatches representations to a large
=] . A, ] number of classifiers, we expect the
The figure on the left shows the result of face-detection. Each triangle indicates the coarse-to-fine approach to enable control
location of a detected face, with an accurate pose estimation. The figure on the right of the growth of both representation and
gives a graphical representation of the computation intensity on the various parts of the computation when dealing with larger
pictures. Intensity is estimated by counting the number of times the algorithm takes into families of objects.

account the value of each pixel during the processing of the scene. White stands for a

. Links:
couple of such access, while the dark areas correspond to several hundreds of them.

http://ww-rocg.inria.fr/~sahbi/Web/these.html
http://lwww-rocq.inria.fr/~fleuret/ctf.html

studied how they can be combined inproblem that can then be solved. AsPlease contact:
order to obtain the optimal average cosmight be intuitively expected, both ?'ﬁhfg“siaggg;'g‘g'?g
. . 0@ ek

v_vhe_n processing a scene. This optimisgpower and c_ost must_grow, so the _ " . Hichem.Sahbi@inria.fr
tion is based on a statistical model of theorocess begins with simple, almost _

. e . . Francois Fleuret, INRIA
relation between the cost and the errotrivial tests, and goes into details later. Tel: 433 1 3963 5583
rate of the individuz_il classifi_ers. This More pre_cisely, th_e growth _in E-mail: Erancois. Fleuret@inria.fr
leads to a constrained optimisationcomplexity is exponential. The resulting

Video Understanding and Indexing
for Surveillance: Image Perception,
Quality and Understanding

by Tamas Sziranyi

Motion tracking and scene analysis, especially in surveillance systems, require
a high-level interpretation of possible shapes and their events, even in the case
of incomplete vision conditions and transient motion. To this end, a multi-camera
surveillance system has been developed and new efficient algorithms constructed
at the Analogical and Neural Computing Systems Laboratory of SZTAKI, with
fragments of motion and bodies being grouped through methods of statistical
inference.

What is the common thread in theThese effects are exploited in composethterpreted. However, if we compose
indexing of archive films and the regis-films, and could be also helpful in inter- beforehand a set of possible events with
tration of objects in surveillance tasks? Inpreting poor surveillance data. motion samples and statistical inductions,
both cases, some understanding of the then real-life surveillance events can be
scene is required, and in the case of film# surveillance problems are related backnore easily analysed. While it is an
we can be sure that the director's intento better-defined scenes, then Bayesiaachievement to successfully connect the
tion lies behind the movement of theapproaches can lead to an understandirtg/o distinct areas of visual analysis, prob-
camera. In surveillance, however, there i®f unanticipated events. The mainlems can occur on both sides: definitions
no director, area of focus or even strucproblem involves the duration of events.of objects and motion in transient events,
tured scene. Statistical inference isWhile film sequences have a beginningndexing of sequences and interpretation
needed to extract meaningful informationand an end, surveillance events aref scenes.

when it is required. Clever effects such asisually transient dissolving scenes. The

illumination or associations can help toarbitrary motions of low-resolution Motion and shape can hardly be described
elucidate incomplete visual data toobjects (think of a police camerain real-life applications of noisy video
support human visual understandingsurveying a whole street) are not easilysurveillance. Using a greater number of
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cameras can help to obtain sup
resolution or registered tracks, b
this entails calibration of the
cameras. The definition of shape ¢
motion in outdoor applications is
ambiguous. Unfixed cameras an
transient motion of objects togethe
present the challenge of applying
statistical inference and optimisa
tion to simultaneously estimate th
relative positions of cameras an
moving objects. In developing &
multi-camera surveillance syste
our task is the detection of motio
and the segmentation and characte
isation of moving objects. The A )

information coming from the Tracking and center definition of street scenery of
various camera units is inter-lowly and discursively moving objects of indefinite
changed to obtain more precise dathapes.

concerning direction and vectors of

motion, and to recognise the object and itSziranyi), where a new semi-automatic

These include intelligent camera
units with processing and opti-
mised networking capabilities,
ultra-fast image-analysis engines of
Cellular Neural Network proces-
sors, and wired and radio transmis-
sion of images and data. The
camera system is robust in arbitrary
connections and geometry. We are
developing the system for auto-
matic grouping and calibration.

Another important issue involves
human sensation and the informa-
tion content of the digital image,
including the artistic interpretation
of a scene. We have run several
human tests for qualifying methods
in which artefacts and objects must
be sequestered.

behaviour. These tasks need fast dathigital restoration system is being intro-Our project is partly supported by the
transmission, comparison of images, anduced for motion-picture restoration forHungarian National Research and
continuous evaluation and explanation dfilm archives. The automation isDevelopment Program: TeleSense NKFP
image characteristics. This in turncontrolled by occasional operator interac2001/02/035. With this activity, we
requires high-speed processing to ensutiens. For this purpose, the film analysigoined a new Network of Excellence
real-time operation. We are working oris supported by cut detection and filnproject run by ERCIM: MUSCLE
relaxation-based object-tracking methodmdexing based on colour information andMultimedia Understanding through
for indefinite object shapes, wheremotion activity. Data representation inSemantics, Computation and Learning).

moving objects following different paths XML also aims to create well-defined s
| 5

may obscure each other, or partially fadand controllable processes. Whei

http://www.sztaki.hu/~sziranyi

into other objects in low contrast areasestoring defective films, corresponding p-//1ab.analogic sztaki.hu

scene sequences must be registered w
This research has strong connections wittach other by scene-based indexing.
theoretical work being done at the

Please contact:
Tamas Sziranyi, SZTAKI
Tel: +36 1 279 6106

Laboratory of Image Processing inOur surveillance work is supported by Sl st A

Veszprém University (led by Taméasappropriate hardware and network tools.

Psychovisual Evaluation of Image Database
Retrieval and Image Segmentation

by lan Jermyn

Retrieval from large image and multimedia repositories is a pressing problem for
everyone from home digital camera users to research hospitals. But how can one
evaluate the performance of proposed retrieval systems and their components
in an objective way, and thus measure progress and direct further research?

MOUMIR (Models of

Unified effort is the evaluation of retrieval Work began with an analysis of possible

Multimedia Information Retrieval), is a systems and the image or multimediaevaluation methodologies for different
research training network (HP-99-108)processing engines that drive them. Thiglasses of image repository. Two exam-
funded by the European Communityproblem is fraught with methodological ples were taken as paradigmatic: a
within the Fifth Framework. Its goal is to difficulties; the rest of the article describescollection of aerial images of the lle-de-
advance the state of the art in multimediane attempt to surmount these difficulties=rance region around Paris, courtesy of
database retrieval. A defining part of thisin the case of image databases. the French Mapping Agency (IGN), and
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Figure 1: on the left, an image from the IGN collection (©IGN); on the Figure 2: an example of ground truth for part of
right, an image from the Bridgeman collection (©Bridgeman Art Library). the IGN image in Figure 1 (©IAURIF).

a varied collection of scanned images of contains two people”, and ignorea future retrieval system for the BAL
fine art, courtesy of the Bridgeman Artartistic and emotional judgements. Therdatabase. Following the reasoning
Library. Example images from eachis little hope of making this semanticsabove, an evaluation of the semantic
collection are shown in Figure 1. both explicit enough to be used for evalueontent of these methods then gives an
ation and simultaneously broad enougdication of the potential success of
Central to the analysis was the notion ab cover a significant part of the semanretrieval systems based on them.
repository semantics: the set of statdics of the collection. In this case, carHowever, since the methods make no
ments that one would like to make aboutnything be said about how well aexplicit semantic statements about the
the images in the repository, and whichetrieval system or the image processingnages, no direct comparison of output
form the basis for retrieval queries. In thengine that powers it might perform?  with semantics is possible. The alterna-
absence of such a semantics, the retrieval tive is to use a psychovisual test with
problem is ill-defined, since we literally It is clear that the semantics associatdtliman subjects to compare the semantic
do not know what we wish to retrieve.with the BAL images will at least content of different segmentation
(In particular, this applies to the use ofnvolve the identification of areas in themethods, and consequently this was the
query-by-example.) In the presence ofmages corresponding to differentmethodology followed in MOUMIR.
such a semantics, the notion of evaludebjects’. This implies that the output of The test was designed to answer two
tion via retrieval performance, althoughimage segmentation algorithms, whiclgquestions. First, in the environment of
well-defined, becomes redundant: if thesplit the image area into a number othis reduced and implicit semantics, does
image processing engine used in thdisjoint pieces, may capture a reduced consensus about a ‘best’ segmentation
retrieval system can reproduce thand implicit portion of the full semanticsexist? Second, if a consensus exists, what
semantics, accurate retrieval can band therefore could provide the firstdo we learn about the value of different
achieved. stage of the image processing engine f@egmentation methods for retrieval?

Unfortunately, specification of the

semantics is very hard for many —
databases. In this respect, our two refe |
ence collections differ fundamentally. In
the IGN collection, a semantics for the k
queries likely to be made of a retrieva {
system is available in the form of land [
use maps compiled by the Institute fo
Urban Planning and Development of the
Paris lle-de-France Region (IAURIF).
An example is shown in Figure 2.
Evaluation for this collection is thus
straightforward: the more accurately ar
image processing engine can reproduc
this ground truth, the better will be the
retrieval performance. On the other hanc p&
the BAL images possess a very compli
cated semantics, even if we consider onl
statements for which there exists
consensus, such as “the image in Figurggure 3: what the subject saw.

ERCIM News No. 55, October 2003 21



SPECIAL THEME: MACHINE PERCEPTION

The test worked as follows. First, aThe results give a pairwise ordering ofcolour and texture information captured
subset of the images in the BAL databaséhe segmentation methods involved by the second model, but further investi-
were segmented using a number o§ince they are tested two at a time. It is gation is needed to analyse the reasons
segmentation algorithms of differentfirst sign that a consensus exists that theshy these schemes performed so well.
types. Each subject was then given gairwise ordering is consistent with a
series of trials, in each of which theysingle total ordering on the methods.The work described above was performed
were shown a screen like that in FigureQuantitative statistical tests confirm thatin collaboration with Nick Kingsbury and
3. In the centre of the screen was theéhe results are not due to chance, thu€ian Shaffrey of the Cambridge
original image, while on either side wereimplying that there is some subject-inde-University Engineering Department
the results of two segmentation algopendent sense in which one segmentesignal Processing Laboratory. A research
rithms. Each result was displayed in twation is better than another, at least for thiseport (INRIA RR4761), and publica-
different ways: the boundaries of theimage collection. Of further interest is tions resulting from this work, are avail-
regions above, and the regions themthe fact that the two schemes thatble at the author's home page and on the
selves below. The subject was told tgperformed best were more or less tiedMOUMIR web site, reached via the links
click on the side of the screen thatwhile at the same time being the leasbelow.
contained the segmentation that “made&nd the most complex of the methods
" . . . . . Links:
most sense”. If undecided, they couldtested. The first split the image into area: o - .
. . . . p://lwww.inria.fr/ariana
click in the centre. The choice and theof approximately equal grey level, while - /umw. moumir.org
time taken to make it were recorded, thehe second used complex colour anc
latter being used as a measure of theexture models. This seems to confirn Please contact:
‘certainty’ of the judgement. the folklore that intensity edges, as 'an Jermyn, INRIA.
: : Tel: +33 4 92 38 76 83
captured by the first model, are as impor E-mail o
. -mail: lan.Jermyn@sophia.inria.fr
tant as, but no more important than the

Searching and Browsing Databases
of Digital Decoration Designs

by Mark Huiskes and Eric Pauwels

The FOUNDIT project, coordinated by CWI, aims to develop content-based image
retrieval systems particularly geared towards requirements for browsing and
searching digital decoration designs. Research is currently directed towards the
construction of automatic design descriptions in MPEG-7. Results of this project
are currently being tested in collaboration with an Italian fashion designer.

Content-based image retrieval (CBIR)encountered in decoration-related imagd he feature extraction engine consists of
through the searching or browsing ofand design databases. The FOUNDITa large collection of algorithms for quan-
databases of decorative designs such aystem comprises the following threetitative image characterisation. The
clothes, textiles and wallpaper remains anodules. The graphically oriented inter-routines are not restricted to computation
challenging problem, especially whenface (see Figure 1) allows the user t®f low-level features such as global
the user's subjective appreciation igrovide the system with relevance feedcolour and texture measures, but try to
involved. In these applications, the onlyback by selecting examples and counterestablish a link to the more semantically
way to elucidate the user's preference isxamples which are collected in separateneaningful categories that are typically
by continuously soliciting his/her feed- bins. By coupling it to mathematical used by humans when making aesthet-
back. This feedback is then harnessed tieatures, this qualitative feedback is thencal judgments on designs.
estimate for each image in the databasgansformed by the relevance inference
the likelihood of its relevance with engine into a probabilistic measure forln recognition of their vital role in
respect to the user's goals whereupon theach image in the database. The infereapturing the essence of a design, much
most promising candidates are displaye@nce engine therefore relies on the availeffort has been directed towards the detec-
for further inspection and feedback. ability of pre-computed features thattion of so-called salient design elements.
characterise the visual appearance of théwo main strategies are followed to this
The goal of the FOUNDIT project is to images. This feature database is geneend: figure-ground segregation (see
build a CBIR search engine based orated off-line by the feature extractionFigure 2), and grouping of primitives. The
sound principles of inference that canengine. figure-ground segregation is based on
handle the requirements typically colour-texture region extraction and
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Figure 1: Screenshot of the FOUNDIT prototype interface. Feedback is supplied by
selecting positive and negative examples which are collected on the display bar at the
bottom (positive examples on the left, negative on the right).
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Figure 2: Example of a design segment decomposition using the MPEG-7 StillRegion
(SR) and SegmentDecomposition (SD) Description Schemes. The boxes represent
semantical entities, the arrows semantical relations.
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Figure 3: Example of a semantic content description of the design shown in Figure 2.
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subsequent region classification based on
regional property variables such as rela-
tive size, connectedness and compactness.
Primitive grouping is directed at finding
objects by analysing the configurations of
primitive image elements such as edges.
In this manner we may, for instance,
detect the occurrence and arrangement of
homogeneous strips. Based on the decom-
position of a design into a ground and one
or more salient regions or objects, the
feature computation process can be
further specialised. For salient objects we
compute, among other properties, size,
orientation, colour and shape (region and
contour-based), and in case of several
objects, spatial organisation, occurrence
of periodic patterns and motif variation
(colour, shape, orientation). The back-
ground regions may be similarly charac-
terised, for instance, in terms of colour
and textural properties.

Based on the various elements, proper-
ties and relationships thus obtained, it
becomes feasible to construct an auto-
matic interpretation of the design. The

MPEG-7 semantic content-description

schemes provide a convenient frame-
work to this end.

An example of a semantic content
description is shown in Figure 3 for the
decorative design of Figure 2. The deco-
rative design consists of a background
and a foreground entity. The background
is associated with the abstract concept of
'striped-ness'. Two state entities further
specify the quality of the stripes (their
orientation and their size). The fore-
ground consists of a set of motifs. The
type of motif set may be further clarified
by a variation state (indicating to what
extent the motifs vary within the set).
The motifs that occur within the set, in
this case so-called paisley motifs, may
then be described independently.

The FOUNDIT Project is partially
supported by the European Commission
under the IST Programme of the Fifth
Framework.

Link:
http://www.cwi.nl/~foundit

Please contact:

Eric Pauwels, CWI

Tel: +31 20 592 4225
E-mail: Eric.Pauwels@cwi.nl
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Kurt3D - An Autonomous Mobile Robot
for Modelling the World in 3D

by Hartmut Surmann, Andreas Nuechter, Kai Lingemann
and Joachim Hertzberg

Kurt3D is an autonomous mobile robot equipped with a reliable and precise 3D
laser scanner that digitalizes environments. High quality geometric 3D maps with
semantic information are automatically generated after the exploration by the
robot.

Precise digital 3D models of indoor envi-spanned by the estimated plane. Datdhese scene interpretation uses the
ronments are needed in several applicggoints form the model set and theirfound features, ie, the planes. The back-
tions, eg, facility management, architecprojections to the plane to form the dataground for interpretation comprises
ture, rescue and inspection roboticsset for each iteration of the ICP algo-generic architectural knowledge. A
Autonomous mobile robots equippedrithm. The plane is aligned given themodel of an indoor scene is implemented
with a 3D laser range finder are wellmeasured data within a few iterationsas a semantic net. Nodes of a semantic
suited for gaging the 3D data. We haveThe time-consuming search within thenet represent entities of the world/model.
equipped the autonomous mobile robot

KURT2 and a mobile 3D laser range
finder for the automatic generation of
compact and precise 3D models. Thg
proposed method consists of four stepg

First we use an autonomous mobile robo
for gaging in 3D the environment. We
use the mobile robot KURT2 and the
AIS 3D laser range finder that is built on
the basis of a 2D range finder by exten
sion with a mount and a servomotor. The
2D laser range finder is attached to thq
mount for being rotated. The rotationj
axis is horizontal. Due to odometry
errors, the robot's self localization is a
unprecise measurement and therefor,
can only be used as a starting point fo
registration of the 3D scans in a commo
coordinate system. We have developed
very fast registration algorithm which
extends the well known ICP (Iterative
Closest Point) algorithm and aligned
scans in less than 2 seconds. Figure 1: The autonomous mobile robot Kurt3D mapping a construction site.

Second we extract features, ie, planes

from registered unmeshed range data.

After the 3D scans are acquired welCP algorithm is replaced by direct The relationship between the entities are
detect planar surfaces in the registeredalculation of the closest point and theencoded using different connections.
point cloud. No prior meshing algo- transformation is efficiently calculated Possible labels of the nodes are Wall,
rithms need to be applied. Our algorithmby the use of quaternions. The extracte@loor, Ceiling, Door, NoFeature. The
is a mixture of the RANSAC (Random 3D planes are unbounded in sizerelationships between the features are
Sample Consensus) and the ICP algoSurfaces are finally extracted from theparallel, orthogonal, above, under, equal
rithm. To detect a surface the algorithmpoints by mapping them onto the planesheight. The labels above and under are
randomly selects a point and estimates A quadtree based method generates thelative to their plane and hence not
plane through two neighbored datasurfaces. commutative. A depth first search (back-
points. An ICP based optimization is tracking) is implemented to assign the
started, if more than a certain number ofrhird the computed planes are labeledabels to the set of planes according to
data points exist in an epsilon aresbased on their relative orientation.the constraints in the semantic net. The
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Figure 2: Top left: The semantic net used for the interpretation. Top right: A typical scene (corridor) with extracted labeled planes.
Bottom: unconstrained and constrained mesh.

computational expense is reduced bywlgorithm for the the generated errorFuture work will concentrate on the

backtracking pruning and reusingfunction is Powell's method, because thaspect of integrating camera images and

(caching) of constraint tests. optimal solution is close to the startingenhancing the semantic interpretation by
point. Powell's method finds searchfusing color images with range data. The

Fourth we have implemented a know-directions with a small number of erroraperture angle of the camera will be

ledge based approach for the automatitunction evaluations. Gradient descenenlarged using a pan and tilt unit to

model refinement. The merging of thealgorithms have difficulties, since noacquire color information for all

views as well as the scanning procesderivatives are available. measured range points. Furthermore we

itself produces noisy data. Due to plan to concentrate on generating high-

unprecise measurements or registratiofihe proposed methods have been testddvel descriptions and semantic maps

errors, the 3D data might be erroneousn several experiments with ourincluding the 3D information, eg, in

These errors lead to inaccurate 3Dautonomous mobile robot Kurt3D in XML format. The semantic maps

models. The semantic interpretationseveral environments eg Birlinghovencontain spatial 3D data with descriptions

enables the software to automaticallyCastle and and various office corridorsand labels.

refine the model. The planes are adjustednd hallways. The figure shows the

such that the planes explain the 3D dateeduction of the jitters at the floor and =" .

i ) . L. . . . http://lwww.ais.fraunhofer.de/ARC/3D/

and the semantic constraints like paraleeiling (circled). The orientation of the . /uww.ais fraunhofer.de/ARC/kurt3D/

lelism or orthogonality are enforced. Themodel in the bottom image is trans-

main optimization process uses an erroformed along the axis of the coordinate Please contact:

function to enforce the parallelism orsystem and the meshing algorithm;‘;ﬁtTXéz;;”;i’;”vzgrf;”h"fer A

orth(_)gonallty constraints. The er_ror_produces flat_walls. This transformatlon E-mail: hartmut.surmann@ais.fraunhofer.de

function consists of two parts. The firstis done by using the semantic interpreta-

part accumulates the point to planetion. It is not necessary to transform the

distances and the second part accumunodel interactively into a global coordi-

lates the angle differences given by thenate system or to stay in the coordinates

constraints. A suitable optimization given by the first 3D scan.
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Automatic Fusion and Interpretation
of 2D and 3D Sensor Data

by Dmitry Chetverikov

The Geometric Modelling and Computer Vision (GMCV) Laboratory of SZTAKI is
working on several projects related to the automatic fusion and high-level
interpretation of 2D and 3D sensor data for building rich models of real-world
objects and scenes.

The Geometric Modelling and Computerible data structures. (A characteristiclarge-scale national medical project, we
Vision Laboratory conducts research inexample of the gap between GM and C\have obtained, registered and segmented
various areas related to computer visionis reverse engineering, where vision stillCT data of various modalities to build a
image processing, pattern recognitioncannot provide 3D data precise enouglmew model of the human knee for knee
reverse engineering, computer represerfor accurate geometric modelling.) surgery and prosthesis development.
tation and graphic visualisation of
various objects, computational and algo|
rithmic issues of complex curves,
surfaces and volumetric objects. The
computer vision research is carried out by
the Image and Pattern Analysis (IPAN)
group of the GMCV lab. The main areas
of interest are shape, texture and motiol
analysis, as well as stereo vision.

A major research goal of the GMCV lab

is to build photorealistic 3D models Figure 1: Robust automatic registration Figure 2: Reverse engineering is high-
based on multimodal sensor data. Wefusion) of partial measurements. level interpretation of measured 3D data.
process and combine sensor data fror

various physical origins, such as camere O

laser scanner and CT images, to obtai BE|

rich and geometrically correct models of | ]

real-world objects and scenes.

In our view, a photorealistic model has]
three major components - geometry
appearance and dynamics - which mug 5 =20
satisfy the following requirements:

precision, continuity, high-level descrip-

tion (geometry), texture, realistic surfaceFigure 3: Finding and matching high- Figure 4: Surface reconstruction from the
models, presentation at varying levels ofievel structural features in a wide- wide-baseline pair.

detail (appearance), motion andbaseline stereo pair.

deformable shapes (dynamics).

Our current projects are illustrated by aA related project run by IPAN is devoted
To achieve this, we develop, implementfew typical results. Accurate and robustto scene reconstruction from multiple
and test algorithmic tools for the fusion3D data registration is an important stegpoints of view. Special attention is paid to
of 2D and 3D data, feature detection inin reverse engineering and 3D medicathe so-called wide-baseline stereo, where
images and shapes, segmentation adfmage processing. In reverse engitwo representations of a scene differ
images, curves, point sets and surfacesgeering, the data sets consist of partiallgignificantly due to divergent viewing
classification and matching, surface andverlapping measurements of an objectangles. Corresponding features of the
curve fitting, and morphing. In our usually produced by a 3D laser scanneiimages therefore have significantly
research, we pay particular attention td=igure 1 shows the registration result fordifferent positions and are subject to affine
the following three critical issues: a surface represented by more thadistortion. This basic problem is often
bridging the gap between geometric100,000 points, while Figure 2 illustratescomplicated further by occlusions. For
modelling and computer vision, high-level interpretation of measuredthese reasons, a critical step of the recon-
achieving robustness against noise andata as the final outcome of a long chairstruction process entails establishing the
outliers and creating efficient and flex- of reverse engineering algorithms. In a
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initial (sparse) correspondences andhis has been done, a conventionalBuilding photorealistic 3D models based

building the epipolar geometry. close-range feature matching proceduren multimodal sensor data is a chal-
is used to find a sufficient number oflenging research area. Despite the signif-

In our approach, we automatically detecprecise correspondences. icant progress made in the last few years,

and identify (match) the corresponding many critical issues remain open.

high-level structural features of a wide-Based on the epipolar geometry, weSolving the basic problems described

baseline stereo pair, as illustrated irrectify the two images and apply ahere will open the way to seamless inte-

Figure 3. The structural features considfrecently developed dense matchingyration of computer vision, geometric

ered are the dominant, compact periodiprocedure based on affine regionmodelling and computer graphics, and to

structures, known as periodic distin-growing. The procedure accounts forthe creation of next-generation, high-

guished regions, or PDRs. affine distortion of the local features thatlevel photorealistic models. We hope our
is typical for wide-baseline stereoresults will contribute to achieving this

The initial correspondence between themages. Figure 4 shows an example o&mbitious goal.

PDRs is not sufficiently precise to build surface reconstruction from a wide-base-

an accurate epipolar geometry.line pair. Due to the occlusion, some t't?ks .

. . . L . . ! p:/lwww.sztaki.hu/gml/

However, it can be used to obtain aregions are missing, which is typical for . /yisual.ipan.sztaki.hus.

rough affine alignment of the images, inthis task. Comparison with conventional

which corresponding local features, sucldense matching techniques shows visibli Please contact:

as Harris corners, are much closer tomprovement in the quality of the recon- Pmitry Chetverikov, SZTAKI

. L : . Tel: +36 1 209 6510
each other than in the initial pair. Oncestruction. et . .
E-mail: csetverikov@sztaki.hu

AmbientDB: P2P Database Technology for
Ambient Intelligent Multimedia Applications

by Peter Boncz

Applications providing intuitive and proactive access to heterogeneous multimedia
collections are an important part of the vision of ambient intelligence. CWI has
tackled the problem of bridging the gap between such applications and multiple
diverse sources of multimedia content using the paradigm of peer-to-peer (P2P)
database technology.

Ambient Intelligence refers to digital devices in the neighbourhood, sharingo exploit all these possible data sources
environments in which multimedia multimedia content and associated metaand services. Clearly it is undesirable to
services are sensitive to people's needdata, as well as context data (temperaturdardcode all context and content infor-
personalised to their requirements, anticight, mood, persons present) stemmingnation management facilities in each
ipatory of their behaviour and responsivefrom both sensors within the devices andipplication. Such an approach is inher-
to their presence. Some obvious examexternal environmental sensors. ently static, generates a tremendous
ples are playing music appropriate to the duplication of effort among applications
situation, the location (at a party, in theln such a scenario, heavier (hon-mobilewith overlapping functionalities, and
car) and the mood (stressed, happy), aemantic multimedia servers that hold andgnores the crucial need for applications
showing pictures relevant, for instancejndex large multimedia collections mayto dynamically share both content and
to a holiday being discussed. Such audite found on the Internet or in local basecontext information in order to interact
and video content will be pervasively stations. Such servers extract features andtelligently with each other.
available in highly distributed multi- context data from multimedia objects, andConsequently, there is a need for an
media databases found on the Interngterform off-line indexing and data- adaptive and resource-aware middle-
(itunes.com), in our homes (PC, TiVo)mining operations on these, whileware layer that shields such applications
and cars, and in a mobile form (phonespffering on-line multimedia retrieval from these complexities.
portable media players). services. Such services might allow, for

example, nearest neighbour top-N querie$he premise of the AmbientDB project
We envision an environment in which on video data using probabilistic frame-is that this middleware role of integrating
media-rich and intelligent end-user appli-works such as Gaussian mixture modelontext-awareness and access to
cations run on mobile devices such as distributed multimedia retrieval servers
PDAs and smartphones. These deviceBn important problem in realising could be handled by P2P database tech-
connect in P2P fashion with otherambient intelligent applications is how nology. Such technology allows devices
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to self-organise in ad-ho

overlay networks, without th

need for central coordinatior

The principal functionalities i

aims to provide are:

« ad-hoc integration o
possible diverse informa
tion sources into a globg
schema. This concerns bo
integration of data access
well as services (querieg
supported on this data by tk
participating peers

« facilities for ad-hoc query
execution over this inte
grated global schema. B
using high-level query
languages, applications ca
concentrate on the issue

networked sensors
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f‘ S many more logs at
networked amP2P playe

'what' to ask, while thescenario: "generate a playlist of the available content that fits the
database technology concelikes and moods of all current listeners".

trates on 'how' to execute

such requests in an optimal manner

Information Systems cluster at
CWI. This group researches
novel database architectures
and their integration into

advanced application areas, in
particular semantic multimedia
retrieval. We focus on the area
of multimedia in advanced

consumer environments, and
cooperate in this area with
Philips Natlab, which is

looking at P2P database tech-
niques to provide integrated
data managements for its
future generation of networked
consumer electronics. This
cooperation is part of the

MultimediaN national Dutch

knowledge infrastructure
project. In particular, Twente
University will use

AmbientDB as its vehicle for a

aim at convergence rather than pure transemantic context-based query tool in this

« a framework for expressing diverseactional serialisation. Additionally, we project. The MultimediaN project is
replication, and update/ synchronisalook at formalisms that allow expressiorexpected to start in the winter of 2003 and
of application-specific (loose) consistencyun through to 2007.

tion strategies.

constraints, replication mechanisms and
One important research question imronflict resolution strategies, using tools

Links:

http://www.cwi.nl/~boncz

AmbientDB i; which data r_node_l findsuch as ggssip protocols. Finally, QUET http:/www.cwi.nlins1
query formulation framework is sufficientexecution in an ad-hoc network of highly nttp://db.cwi.nl/rapporten/abstract.php?
to support non-trivial semantic multimediaheterogeneous devices poses a humber abstractnr=1355

retrieval queries. The fact that AmbientDBresource optimisation challenges, whicl
target devices may be mobile and arform the current focus of our research.

frequently disconnected, also opens up
questions as to alternative update propagéhe AmbientDB project started in the E-mail: boncz@cwi.nl
tion frameworks that can, for examplesummer of 2002 at the INS1 group of the

Please contact:
Peter Boncz, CWI

Tel: +31 20 592 4309

Real-time Tracking of Moving Objects for Virtual
Studios in TV and Cinema Production Sets

by Florica Mindru, Wolfgang Vonolfen and Ulrich Nitten

Virtual studio technology can be used in several types of applications, such as
TV productions, cinema productions, virtual advertisement, and so on. The
purpose of this technology is to create a realistic look of images obtained by
integrating real and computer-generated audio/video entities.

The continuous improvements intion solution. Current developments areThe virtual studio technology available
computing power and in the price andfocusing on the real-time recovery of theat the Fraunhofer Institute for Media
quality of the sensors and hardware haveamera model and the scene modelsSommunication (FhG-IMK) in

led to significant improvements in this which allows the automatic and correctGermany is a competitive production
technology over the recent years. Aintegration of all elements with respecttool. This is due to its state-of-the-art
virtual studio used as a production set cato the specific models, as well ascamera tracking system, the high quality,
now provide increasingly higher quality, providing better interaction between thereal-time rendering tools of the 3D
and it is becoming an affordable produc+eal and the virtual objects. virtual scenes and to the efficient, in-
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house developed software system (3DK
at the core of the virtual studio, which
were already used successfully in sever
productions.

One of the objectives of IMK with respect
to improving the virtual studio applica-
tions is the design of a real-time tracking
system that can monitor moving non-rigic
objects within the observed scene, an
which is able to meet the requirement
imposed by two particular applications o
the virtual studio technology.

One of these applications is related t
virtual studios for TV productions,
which are a further extension of the tradi
tional blue-box, or blue-screen tech
nology. The purpose is to create thehe blue box studio for TV productions at Fraunhofer IMK.
impression that the moderator is moving
and speaking in a virtual world. Virtual
sets can be graphically generated withped at the Delft Technical Universitymost of the existing recording studios are
the help of 3D modeling tools. One of th&Netherlands). The new process devebased on the traditional blue-box tech-
current limitations of the state-of-the-arbped by Fraunhofer IIS researchers notology, and the moderators are
techniques for virtual studios is related t@nly records the sound, but also the songegmented out from the studio images
the seamless integration of the syntheticharacteristics of the surrounding spacevith the help of chromakeyers. There is a
and real worlds, where the productiorand information regarding the spatiaheed, however, for porting this tech-
and integration processes should run iarrangement of the acoustic source. Thisology also to more general back-
real time and the resulting images shoulchakes it possible to reproduce a morgrounds.
meet the high requirements of picturenatural spatial sound, covering a wide
quality in professional broadcasting. The@rea of the theater. The cinemd&he tracking system should therefore be
integration process is still mainly basedLindenlichtspiele” in Imenau is alreadyable to cope with various types of back-
on a simple mixing technique that doegquipped with the new system. ground, as well as with clutter and partial
not include the spatial and physical rela- occlusions. It should also be possible to
tionships between the elements. Virtuain order to produce sound that takes intdetect and track various kinds of objects.
studios offer a large number of newaccount the spatial arrangement of th@/ithin the virtual studios the moderator
options. For example, animation can bacoustic sources, these sources must tseof prime importance, but other kinds of
integrated in real time to create morédentified, and their position trackedobjects can also be included in the
dynamic situations, and connections caduring movie recording. For the timescenarios. The tracker we want to
be created with interactive interfacesbeing, most of the methods used tdevelop should nevertheless be able to
which can have a direct influence on thachieve the sound sources positioning refpllow general types of objects, because
set. For integrating such featuresheavily on manual work. Automating asin tracing acoustic sources within movie
keeping track of the position of themuch as possible of this process wouldettings, not only people (the characters),
moderator(s) in the (real) studio wouldeduce the time and costs related to tHeut also other object types should be
allow a more realistic integration of thepost-production phase. Again, of courséaken into account. Particular design
moderator into the generated 3D virtualhe goal is to obtain a PC-based, low-cosissues need therefore to be addressed
scene. The goal here is to set up a P@eal-time tracking system. concerning the main steps of the tracking
based, low-cost, virtual studio system, system (moving object detection,
which will broaden the field of applica- Given the applications at which we ardracking, and 3D localization). The
tion by adding the feature of real-timeaiming, several constraints are imposesystem is for the time being in the stage
tracking of the moderator's trajectory iron the tracker configuration. In the casef development and testing.
the 3D scene. of television stations, an importantunks.

o problt_e_m to consider is the real-time http://-www.3dk.de/
The second application is related to theapability of the hardware and software p. /. emt.iis thg.devirtual. htm
sound system based on wave-fieldsyrsynchronization between the differen
thesis recently developed at theecording devices is also vital. Movie Please contact:
Fraunhofer Institute for Integratedproductions typically involve recording wzﬁzz:;’:/tggglfem Eraunofer VK
Clrcwt§ IIS in IIme_nau, Germany. Theof scenes with various types of ba_ck E-mail Wolfgang.Von’olfen@imk.fraunhofer.de
wave-fieldsynthesis theory was develgrounds. In the case of virtual studios,
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Extrinsic Registration of Heart Volume Images

by Mohamed El Ansari, llangko Balasingham,

Tor A. Ramstad and Erik Fosse

Minimally invasive therapy has recently become one of the main areas of research
in clinical medicine. The procedure is cost effective for both patients and hospitals.
Advancements made in medical imaging have initiated the rapid development of
minimally invasive surgery or key-hole surgery. The procedure is assisted by
video-scopes. Its main drawback is manipulating the surgical fields through small
incisions, which reduces direct vision and dexterity, and decreases the tactile
feedback. It is hoped that enhanced vision through the addition of multimodal
imageries will lead to a reduction in the difficulties faced by surgeons performing

these procedures.

Minimally invasive heart surgery is a veryimage space (CT) and the physical spacef view and the visualisation of the

useful technique for by-passing obstructechamely, the patient (see Figure 1).

coronary arteries. The left internal

surgical anatomy.

mammary artery (LIMA) is a blood vesselVolume registration is a new area ofOur approach is an extrinsic registration
located in the chest cavity, and in about 9@esearch in medical processing and visumethod, which is based on the implemen-
percent of all coronary bypass operation$alisation. Registration of multimodal tation of spherical markers on the skin of
it constitutes the best available conduit foimages makes it possible to combinghe patient. A rigid-body transformation
a surgical bypass to the major arteries odlifferent types of structural and functionalmodelled as a rotation matrix and transla-
the heart. However, the soft tissueinformation for diagnosis and surgicaltion vector is considered. The registration
prevents the LIMA from being seen planning. Registration of images acquiredapproach is achieved in four steps:
through the videoscope, and consequentlyith the same modality at different times

it is difficult for the surgeon to localise it. or under different conditions allows thee localisation of markers in CT images. A
By fusing vessel anatomy segmented froncontrol of disease progression or regres- global thresholding method is applied to
computed tomography (CT) angiographysion. Registration of preoperative images the CT images which produces binary
with the videoscopic images, this procewith the physical space occupied by the images. The two morphological opera-
dure can be carried out faster and morpatient during surgery is a fundamental tions, erosion and dilatation, are applied
safely. The fusion can be done by meanstep in image-guided heart surgery. It to the binary images to remove small

of registration, which consists of deriving allows the fusion of the segmented LIMA
a mapping transformation between thdrom CT volume with endoscopic video

details and to fill whole appeared on the
markers.

images, thus enhancing the surgeon's field localisation of markers in patient space.

Video image

The Direct Linear Transformation (DLT) is used to map
physical space into video image space. By knowing the
DLT and the registration between the CT image and

physical space, we can fuse the CT and video images.
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A stereoscopic method is used to
compute the marker centroids in patient
space

» correspondence between markers on
image and physical spaces. The corre-
spondence is achieved by using a
heuristic measure of point pair affinity

« computation of the mapping transfor-
mation. The rotation matrix and the
translation vector are computed by
using a least squares method.

The method has been tested on synthe-
sised data, and we hope to apply it to real
data and exploit the results obtained to
fuse the segmented LIMA from the CT
volume into video images.

Mohammed El Ansari currently holds an
ERCIM fellowship at NTNU.

Please contact
Mohammed El Ansari, NTNU
E-mail: melansari@yahoo.com
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A Machine Vision System
Controlling the Cutting of Animal Hide

by Enrico Fantini, Fabio Ganovelli, Paolo Pingi

Based on the integration of image acquisition techniques and real-time systems,
an innovative system for cutting raw hides has been developed at ISTI-CNR. The
aim is to partly automate the cutting process, so that minimal human intervention
is needed.

The current procedure for cutting animal measured as the maximal distancelearly define these acceptable levels of
hide is completely manual. The hide is between the cuts performed and th@erformance.
spread out on a bench and expert opera-ideal cuts. The error in terms of area
tors decide the best cutting lines on the should not exceed 2.0% of the totalSystem Description
basis of the location of specific features. area - this is the tolerance allowedThe system work cycle proceeds as
The hide is then manually cut using ad when the cutting is accomplishedfollows:
hoc knives and the parts are removed manually. 1.The skin is loaded by hand onto a
from the bench. The work of cutting the mobile carriage and left unfolded.
hide is the most time consuming stepThere are two main sources of error: Reference marks are positioned on the
and requires three or four workers.  the animal's coat visibly goes against skin and the carriage is started.
the grain and either the operator doe&. A picture of the skin is taken by the

Problem Specifications not spend enough time and attention camera.
Any system to support the cutting of on planning the cuts correctly or 3. A computer vision module recognises
animal skins needs to address the mistakes are made while cutting the skin contour and marker positions
following operational parameters ande the ideal cutting lines of the flanks are and computes the cutting lines.
conditions: not arranged symmetrically about the4. The computed lines are transferred to a
« the dimensions of raw hides can vary axis of folding. This error is essentially numerical control unit which controls

up to a maximum width and length of due to the working methodology since, the cutting.

3.5m to save time, the skin is folded in order5. The carriage moves back to its initial
» the whole process should take less to make two cuts at once. position and the skin is unloaded.

than one minute per hide, which is the

time currently required by one skilled To be commercially competitive, any Image Acquisition

operator and three assistants automatic system must be at least aSystem Specifications
« the cutting system should work within accurate as a human operator andhe image acquisition system is

a tolerance of approximately 1cm,possibly faster. The parameters aboveomposed of a camera with suitable
optics positioned 4.5m above the hide, a
~ light source positioned near the camera,
' and the frame grabber.

—Wﬂcmm These specifications are defined by the
size of the area to be acquired (up to 3.5
by 3.5m), the limit on the height of the
camera (at most 4.5m), and the required
precision (0.5cm per pixel). The use of
an 8.5mm lens allows these constraints
ZU\ cutting lines . to be met with the introduction of an

" " water-jet cutting machine I acceptable distortion to the image.

In the calibration phase, the constants of
radial distortion are found, along with
the correspondence between the points
in the image and the world coordinate.
Calibration is only necessary after a
hardware modification has occurred (eg
if the relative position of camera, water-
jet machine or carriage have changed).

markers

Figure 1: The Cutting System.
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Figure 2: a) The input image; b) Cutting lines; c) detection of inside points; d) contour.

Computer Vision Module empty space between the bars allows thWater-Jet Cutting Machine

This software module takes as its inputvater from the water-jet machine to flowThe water-jet has a 0.35mm nozzle oper-

the image acquired by the camera, angway. Since the bars move under thating at a cutting pressure of 3 500 bar

computes the cutting lines. These areeight of the loaded skin and alseand a maximum cutting speed of

completely specified by the skin contoubecome soiled by the skins, pixel-by-30m/min. The cutting bench incorporates

and the markers’ position. pixel difference between images is nospecific mechanical modules and the
usable. Instead, the system uses aonveyor belt.

The markers are round-shaped pieces approach loosely based on Snakes

common white paper, which show up(proposed by Kass et al) to detect th&he system described has been devel-

brightly in the image and are distinguishwhite bars, which are known to beoped in cooperation with C.G.S. Sas -

able even on white skin. To detect th@resent, and to classify the points wherRicerca Scientifica Avanzata, Pisa,

skin contour is harder because skinbar detection has failed as skin contouwithin the framework of an EC project in

show wide variations in size, shape an#igure 2 shows the steps of the algorithnthe IST programme (IST1999-20188).

colour. The software works on the differ- .

ence between the carriage plane whenThe process of acquisition and featur Efszepfﬁgﬁgﬁ_cm

is empty and when the skin is presentletection takes around 5 seconds to t 14| 139 050 315 29 25

More precisely, the carriage plane iperformed. The time for the whole cycle E-mail: paolo.pingi@isti.cnr.it

made up of many white parallel bars. Thés around 30 seconds.

The European CORBA Components
Open Source Initiative

by Marc Born, Andreas Hoffmann, Axel Rennoch, Julia Reznik,
Tom Ritter and Alain Vouffo

The building of distributed applications is going to become easier, faster, more
efficient and even cheaper. The CORBA Component Model (CCM) standard
[formal/02-06-65] of the Object Management Group (OMG) has been a first
milestone on this road. The European Commission adopted this programming
approach and investigates it in the Open Source project COACH that realises a
flexible and complete component framework based on the CCM standard.

CCM is the first non-proprietary, and In the past software developers ofcles). Furthermore asynchronous event
language and platform independentCORBA servers had to know aboutcommunication can be introduced due to
component architecture. It allows appli-using POA (Portable Object Adapter) orthe definition of event sources and sinks.
cation programmers to design and implehave been restricted to one interface padevelopers can concentrate on the busi-
ment a distributed application indepen-CORBA object. CCM brings innova- ness logic instead of reinventing tech-
dent of specific programming languagestions like IDL 3.0, component containersnical infrastructure. They can think
operating systems or vendor-specificand the new CCM deployment featuresabout where to place executables instead
communication infrastructures. With Now you can define several configurableof how to couple and combine the soft-
CCM it's even easier to build such appli-attributes as well as provided andware. Reusing existing components is
cations than with plain CORBA. requested interfaces (facets and recepta-
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simple and reduces development costpecific CCM adaptations and a suppoffhe project has a duration of two years

and time to market. for multiple ORB products will be devel- and will end in March 2004. You can
oped. even benefit today from the COACH
CORBA Components working results that are offered with the

The European Commission had alread#s part of COACH, a component tesi{Java-based) OpenCCM or the (C++-
identified these challenges and set up trenvironment and a new security architedsased) QEDO CCM infrastructure
R&D project Component Based Operture is addressed. The component teghplementations. Furthermore COACH
Source Architecture for Distributedenvironment includes a test frameworlhas a great impact on OMG standardiza-
Telecom Applications (COACH). The for test specification, test implementation due to several proposals and drafts
COACH project provides the CCMtion and test execution, runtime visualfor new specification standards, eg on
infrastructure to the Open Sourcezation of component interactions andeployment and Configuration of
community and brings the benefits ointeractive or scripted componentComponents, the Unified Modelling
component programming to everybodyesting. The Security architecture coversanguage (UML) profile for CCM, and
who is interested in independency fronplatform independent definition of secuthe UML profile for Modelling QoS and
vendor or programming constraints. rity policies, policy definition language, Fault Tolerance Characteristics and
and platform specific enforcement forMechanisms.
COACH allows the rapid transformationCCM.
of architecture and design level compo- The availability of a full CCM platform
in open source will increase the general
know-how in Europe on this technology.

Furthermore, it allow SMEs, which typi-
< Facar mpkamenralon > . .
cally do not have the means to invest in
large developments, to start from the
i open source for developing business
components and finding new markets.

Fereprade

Industry, research labs and universities
from five EU countries do work together

in COACH: T-Systems Nova (D),
Humboldt-University (D), Intracom
(GR), Lucent Technologies (NL), Thales
_D Communications (F), LIFL (F),
ObjectSecurity (UK), University Paris 6

(F), CNRS (F), and Fraunhofer (D).
ERCIM is represented by its German

- member Fraunhofer Institute for Open

i)
i

CORBA components. Communication Systems (FOKUS)
which participates with its two compe-
tence centers for Distributed Object
Technology, Platforms and Services

nent to execution level ones. In order tdwo distributed telecommunication(PLATIN) and for Testing,

automate and improve CORBA compoapplications, a Network Managementnteroperability, and Performance (TIP).
nent software developments, COACH-ramework and a Parlay Platform are
. . . . inks:

provides a complete CCM tool chaingoing to be implemented to evaluate th Project websites:

supporting the latest version of OMGsuitability of the COACH framework. pup./aww.ist-coach.org

Interface Definition Language (IDL), the The use of CORBA components for http://www.fokus.fraunhofer.de/tip/projects/

Component Implementation Definitionnetwork management should bring ¢ coach

Language (CIDL), components packcommon solution for integrating the ccm implementation websites:

aging and assembling and XML descripdifferent network management legacy ir http://qedo.berlios.de

tors. terms of switching technology (different Nttp://openccm.objectweb.org

suppliers) of network nature (terrestrial Please contact:

The complete Open Source CCM platsubmarine) and of network managemer \a.c Born, Fraunhofer FOKUS

form will consists of IDL/CIDL standards. Taking into account the Parle Tel: +49 30 3463 7235

compilers, code generators for Java arflatform will allow the consideration of E-mail: born@fokus.fraunhofer.de

C++, a new flexible runtime containersecure application requirements, access

technology, packaging and assemblingontrol and usage policy schemes.

tools, and a distributed deployment

infrastructure. Furthermore, telecom
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INTERMON - Advanced Architecture
for Inter-Domain Quality of Service Monitoring,
Modelling and Visualisation

by Ulrich Hofmann and Christof Brandauer

Salzburg Research Advanced Networking Centre (ANC) is working jointly with
European partners from industry and research institutions on Internet inter-
domain performance modelling and visualisation for network planning and inter-

domain routing.

Over a number of years, the integratiorcan be technically solved per networkfrom the inter-domain routing protocol
of QoS (Quality of Service) provisioning domain. BGP (Border Gateway Protocol) the two
into Internet technologies was the moti- possible paths to the destination provider
vation for several European 5thHowever, alarge portion of Internet trafficD: path_1=ABCD, path_2=ACD.
Framework Program projects (egcarried by a provider comes from and goe8ecause each of the providers B and C
AQUILA and TEQUILA). Internet- to other domains of the provider or othewants to get the contract for the transit
Telephony, video conferencing andproviders’ networks. In such a scenario theransmission from A to D, both offer
content distribution via the Internet wereprovider acts as a transit carrier. Manyinformation on their transmission quality
the driving forces. The requirements arenetwork providers want to increase theirand costs to provider A. The information
well known (eg telephony requires acompetitiveness in this business area bfrom provider B to provider A is aggre-
transmission delay less than 100ms), butffering global QoS provisioning. They gated for the path BC and path CD
the current QoS provisioning standardtherefore need a global view of the trans{which provider B got from provider C).
‘Integrated Services’ architecture hasmission qualities of other possible transitNow provider A is able to select between
failed because of the large overheagbroviders on the path to specified destinathe two paths and informs the application
generated by the per-flow resource resetions, to find the optimal (eg by server of the delay and the cost of a trans-
vations. The recently developedcost/performance) inter-domain path. mission via domain A to the application

‘Differentiated Services’ provisioning

client. In order to support such business

schemes avoid this overhead. Thesen Figure 1 for example, network scenarios, the INTERMON project is
standards and algorithms must be inteprovider A receives a transmissionfocusing on the inter-domain traffic
grated into routers, and must be manageequest from the video conferencingmeasurement and modelling aspects.

by the network providers per networkapplication server: {destination = appli-

domain (‘intra-domain’). With these cation client, QoS_delay < 100 ms,Links between network providers gener-
mechanisms, the QoS provisioning taskQoS_rate = 1 Mbit/s }. Provider A knows ally have high capacities (ranging from

End system(ZEg)
ranitering rae

End systorms
monitoring

"""""""""" .‘
Domain A
QEQ T, —rcauon Vg
e : MC::éIIir'gzcals ’ ﬁ
E o - R
Domain D
ES P @ =l
BB s N - =
g ) T "“g__-' Transit Domain C
Transit Domain B .“Om“gﬁ
Legend:

i
Border Domsin Router
A Measured inter-demai parameter

ngress / egress QoS of domain as black baox

Inter Domain Traffic

& £nd acces device monitor @
External end-to-and ( >

egressfingress QoS interface

nter-domain QoS considering st least one transit domain

monitering information

Figure 1: Inter-domain QoS analysis with policy controlled data collection.
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100 Mbit/s to 10 Gbit/s). However for
transit traffic, this bandwidth may be
reduced by the peering contracts between
the providers. To monitor the link load,
the data packets must firstly be monitored
with the parameters {arrival time [us or
ns], length [bytes], flow_id}. The flow_id
allows per-flow traffic monitoring, eg for
incoming transit flows with different
destinations. So the domain B provider in
Figure 1 is able to monitor the traffic
between the application servers at the
entry and exit routers. In the INTERMON
project this is called ‘policy-driven moni-
toring and measurement’, because
different monitoring application require-
ments need different monitoring methods
(eg for delay measurements, two moni-
toring points are necessary).

The next step is for this information to
become the input for a ‘what if’ analysis,
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flow rate | | Lo Lol Figure 2 : In general, the fluid simulation algo-
[bit/ s] ! ! Lo The simulation rithms run on a digital computer and the
: : : : : : : process is driven time progress of the differential equa-

i [ i by traffic streams tions will be approximated by discrete

4 i - —1 ! | thatare modelled ‘sufficiently small’ time steps. The
' i i Lo i 1 1| aschunks of fluid dependencies between simulation perfor-
Legend time [s] flows. mance (accuracy, simulation time) and
time intervals, eg 100ms the size of the simulation time step will

be investigated in the next project period.
eg: “How much increase of delay or lossfluid’ process. To retain the most impor- Running the fluid simulation with suffi-

is caused by an increase of the transiiant process characteristics - mean, vareiently small time intervals may be inter-
traffic by x%?” To find the answer, the ance, and autocorrelation - the continuoupreted as a step backward to the granu-
INTERMON project derives inter- fluid process is derived from the discretdarity of the criticised per-packet simula-
domain QoS simulation models. One offluid process by a newly developed iteration, but today’s powerful numerical
these is a so-called fluid approach tive algorithm. With this abstraction, inter- processors are able to solve the approxi-
Obviously the simulation of complex domain links become continuous queuingnations for differential equations very
inter-domain scenarios cannot be donsystems and the dynamic relations betweegifficiently. Finally, a very high degree of
by a per-packet simulation, due to thencoming fluid-traffic, service link rate, accuracy may not always be the main
explosion in the number of simulationbuffer occupation, loss rate etc, arenterest in large inter-domain scenarios

events that occur in such large-scale@lescribed by differential equations. and the ability to arbitrarily choose the
scenarios. For each event the simulator trade-off between simulation accuracy
has to update the system state. On the basis of these models, the ‘whatand performance is a powerful feature.

if’ scenarios can be executed with the
The first step towards a scalable simulahelp of powerful existing continuous h't? , L
. R . . . . . . p://www.ist-intermon.org/
tion model is an approach in whichsimulation modelling tools like
traffic streams are modelled as chunks oSIMULINK. To optimally support the Please contact:
fluid flows. The monitored individual network operator/planner, a high degre¢ Christof Brandauer
packet arrivals are aggregated to traffiof automation is employed to create the ;a'Zb}l{rg Research Forschungsgeselischaft
load events, eg per 100 ms, and the simsimulation. Topology information is “mat
. . . | . d . christof.brandauer@salzburgresearch.at
lation process is now triggered by thesemported into a graphical user interface
. . . . Ulrich Hofmann,
traffic-load events (see Figure 2). (GUI) where the scenarios of interest s
) oo . alzburg Research Forschungsgesellschaft
_ _ _ _ (‘what-if Changes_) are anﬁguredv and ang salzburg University of Applied Sciences
A rigorous next step in this traffic the current load situation is fed from the and Technology
modelling is the transformation of this monitoring database (IPFIX standard) E-mail: ulrich.nofmann@salzburgresearch
discrete load process into a continuouinto the simulation.

Inference for Random Sets

by Marie-Colette van Lieshout

Image analysis and spatial statistics are widely used in medical diagnostics (eg
body scans), satellite technology (eg cartography) and analysis of spatial
correlation (eg in forestry and epidemiology). At CWI, scientists in the group
Signals and Images have studied the problem of extracting linear features such
as road networks from remotely sensed images. A new set of methods has been
constructed based on Monte Carlo Markov Chain simulation. The corresponding
new simulation procedures are faster and more precise than earlier methods.

Many images found in microscopy, mate-Notwithstanding the strong independenceandom spatial patterns. Examples are
rial science and biology can be describedssumptions, inference is not trivialthe distribution of cells in the cat retina
as a set of independent, randomly placetlecause of the occlusion effect: Only ar(eyes), metal particles in an alloy, and
particles. Think for example of the distri- image of all the particles — rather thanroad networks. Cats’ eye cells arrange
bution of pine trees in a forest or, moreindividual particles — is observable. themselves in two lattices, hard particles
aggressively, the distribution of fallen cannot penetrate each other and roads
bombs. A formal description of such aHowever, due to interaction, not alltend to be long and straight and have
random set is called a Boolean modelimages can be described as completelgerpendicular crossings. Therefore, a
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class of more realistic models was- "_‘__.'.’: "'.‘3"" ;r : R i B 8 L i
studied, which permitted correlationg " _1 "'h., -
between the particles: Gibbs random st & "_._‘E' o . /
models, which are defined by a para ]"5.-." s e | N\
metric density, quantifying the interac- e g i X \ .
tion structure. The goals of CWI’ st‘?“r e L —

e L -
research were to investigate thdu 5 T k.',_ * e £ /
maximum likelihood estimation of thesi—:' '-.._- 1' } 4 -.-'_ i b i
models, to devise efficient and exagi- _ ge* ¢ '}1 - '.",',ﬁ;__'-- §u e
techniques for them, and to develd) T 'I'.- i R it Wt o TR -
useful models for image analysis prag:I N u",‘l [ ,'-J."._"j-

- ] T

tice.
Countryside region in Malaysia and extracted road map.

For the latter goal, CWI researched the

practical problem of extracting linear

features — such as road networks — frorinom the NASA/JPL website. An examplemodel structure into account other than

remotely sensed images, in collaboratiois presented in the figures which show the range of interaction. It turns out that

with the Ariana research team at INRIArural region in Malaysia (left) and theboth methods take longer if the interac-

They had previously introduced the soextracted road network (right). tion strength increases, and that the

called Candy model, a Gibbs model for ANCS method is more sensitive to the

random sets consisting of line segment¥arious perfect simulation algorithmsinteraction range than CFTP.

In contrast to the Boolean model, there isere also generalized to the random sets

interaction between the segments in theontext and their relative efficiency wad-inally, a new method was proposed that

sense that configurations in which theénvestigated for a range of random sefbr the first time allows the use of change

segments tend to be aligned or cross atodels including the Candy model. Mostnoves that alter a single feature of the

angles of about 90 degrees are favourgrkrfect algorithms are based on wellrandom set, a crucial step in using exact

over patterns with many short, isolatedknown Monte Carlo samplers. Forsimulation in image analysis practice. A

segments or with an abundance of shagxample, coupling from the past (CFTP++ library that incorporates all the

crossings. exhibits the dynamics of a spatial birthabove mentioned models and algorithms
and-death process, like the 'Life' simuhas been constructed.

Analysis of the interaction structure wadator. It is particularly effective when the

used to define an efficient simulationsampled distribution possesses sorr hn

p://www.cwi.nl/pna4

algorithm. In this method the maximumpartial order structure. However, it gy cwinijprojecten/project.php42prinr=125

likelihood estimation of the model param-generates a lot of objects that have n

eters was carried out, and its uniquenessffect on the final outcome. In contrast Please contact:

consistency and asymptotic normalitythe clan of ancestors (ANCS) metho( Marie-Coletie van Lieshout, CWI

was established. The ideas were tested aims to avoid births of objects that do no Tel: +31 20 592 4008

E-mail: Marie-Colette.van.Lieshout@cwi.nl
publicly released satellite images obtainethatter in the end, but does not take arny

Structured Peer-To-Peer Systems:
The Impact of Lawyers and Music Piracy
on Distributed Systems Research

by Sameh El-Ansary

What began as an initiative for music piracy has evolved into an interesting
research area in distributed systems, due to legal rather than technical reasons.

After the decay of Napster as a main-of traffic induced by such systems due tdnitially, P2P systems development was
stream peer-to-peer (P2P) system due timeir dependence on flooding algorithmsdriven by widespread demand for
legal reasons, the high demand for fileconstitutes a major concern to ISPs. Thisharing of music files. The expensive
sharing applications led to the appearis the case even for optimised forms likesolution of flooding-based systems
ance of traffic-demanding systems suclihe Kazaa system, which deploys thestarted to attract the attention of research
as Gnutella or Freenet. The large amoumtotion of super peers. communities, which resulted in the tran-
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sition to a new generation of P2Pof the space into k equal intervals. For to a system like DNS which depends
systems that provide a more elegant soleach interval, there is one 'responsible’ on its root servers for operation

tion to the problem, namely, satisfyingnode. That is, if a node n wants to inses if Sneeds to scale, the number of
the constraints of decentralisation andem x in the DHT, it determines the resources iR grows logarithmically
scalability. The leading systems of thainterval to whichx belongs, say interval and thus scalability is achieved.
generation include Chord, CAN, Pastryj, and forwards the item or query about

and Tapestry. Such systems were colletqe item to nod@,, wheren, is the node Finally, we can only speculate about
tively said to implement a Distributedresponsible for the intervalNoden,, in  what would have happened if Napster
Hash Table (DHT) data structure as theigs turn, will have a 'view' of the intervalhad not been shut down due to legal
provide the simple interface of a haslh, ie, it will divide it intok parts as well problems. Napster would most probably
table: put(key, value), get(key). Unlikeand behave similarly to node The have continued to operate successfully
flooding-based systems which construgbrocess ends after IgiN) hops, when an and solved scalability problems by
random overlays, DHT systems buildnterval of length 1 is determined and thedopting a Google-like model, ie, having
structured overlays with desirable scalanode responsible for it is either the noda huge farm of clusters. However, the fall

bility properties. which saves the item or that in which thef Napster combined with the high popu-
item is to be inserted. Therefore, one calarity of the application of music sharing
A Unified View to Structured P2P see that the number of routing entrieforced the research community to look at

During our study of the leading DHT kept by each node Islog,(N) entries. scalable distributed systems in an
systems in the European projecThis results from the division of intervalsunprecedented way and to construct
PEPITO, we have observed that while alby a factor ok after each routing hop anddecentralised architectures that consti-
DHTs have a similar interface, eactthe fact that we haviesuch intervals at tute the means for building scalable
system introduces a new overlay struceach node. Since at each view of a nodéstributed systems.
ture, eg, a ring, d-dimensional Cartesian, one out of thé& intervals hasnas a
space, torus, etc. Moreover, each systelresponsible’, we therefore kedpl t't?ks .
. . N ] ] . p://www.sics.se/~sameh
defines an algorithm for lookup, joiningother responsibles per view, making th: pi /. sics.se/pepito
of new nodes and handling of leavingactual number of routing entriek-1)
and failing nodes. However, havinglog,(N). Given this distributed-ary  Please contact:
different structures and algorithms forsearch approach as a meta-model, we ¢ Sameh El-Ansary, SICS
each system makes understanding amastantiate other systems by deciding th 5-mall: sameh@sics.se
reasoning about such systems complfunction for the choice of the responsible
cated, and means research results apkan interval. In Chord for instance, this
applicable only to a particular systenfunction is the Successor function, ie, the
rather than to the general concept dirst node encountered moving clockwise
structured overlays. in a circular identifier space. In Pastry
and Tapestry, it is a node whose identi-
Through close inspection of thesdier has a prefix with one extra digit
systems we have reached two maimatch with the identifier of the item
conclusions: being looked up or inserted.
* there exists a common framework
based on the simple principle of aBy using this framework, we were able
k-ary search, which is general enougho optimise a generalised form of the
to explain all DHT structures Chord system, and designed an optimal
» the concept of a structured overlayroadcast algorithm that takes advantage
network could be used as a generalf the distributed search tree. We also
technique for building scalabledeveloped a new meta-system based on
distributed systems even in non-P2Rkhe distributed-ary search principle.
contexts.
For the second observation, the consider-
For the first observation, the distributedation of structured overlays as a general
k-ary search principle could bearchitecture for scalable systems could
summarised as follows: given the basibe summarised as follows: given a
assumptions of DHTS, ie, the mapping oferviceS served by a set of resourdes
a set of nodes and items into one identive can connect the sBtin any struc-
fier space of siz&\, each node needs totured overlay following the distributed
retain knowledge (routing information)k-ary search principle. The benefit of
about other nodes in order to lookup anduch connectivity is twofold:
insert items. Each node starts a lookup @rno one resource in the dRis crucial
insertion process by having a 'view' of to the delivery ofS This is in contrast
the identifier space. A view is a division
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The Discourse Meter:
An Instrument for the E-discourse

by Viviane Wolff

The discourse meter for the discourse support system 'dito’, developed at the
Fraunhofer Institute for Autonomous Intelligent Systems (AIS), will help
participants to become aware of the current state and progress of an on-going
e-discourse. It remains to be proven, however, whether the effectiveness and
efficiency of the e-discourse will be increased by using this instrument.

Through the continuing implementationthis end, a discussion is analysed in ordeévloderation awareness evaluates the
of e-government solutions, it is likely to extract indicators which can serve agjuestion: "What does the moderator do
that the participative elements of e-measures of opinion and progress wittand what effect does he/she have?".
democracy will grow in importance. In respect to the state of the argument. Moderators do not generally receive any
particular, citizen participation will direct feedback on their actions.
increasingly take place via e-discoursd.ocation awarenesis concerned with Moderation awareness counters the lack
(electronic discourse). It is anticipated,the question: “Where specifically do | of physical presence of the participants
however, that with the acceptance ando?” It points out, for instance, active andby providing an opportunity to check the
growth of e-discourse, a level of passive discussion sites to the moderat@ffectiveness of the moderation. For
complexity that is problematic for partic- and participants respectively. Locationexample, has repositioning a ‘dead’
ipants will soon be reached. Thisawareness also provides information orcontribution or a call for a more lively
complexity will result from the large how many participants reside in a givendiscussion revived the discussion?
number of participants and contributionsdiscussion section, as well as whether

and the associated diversity of opinionthere are any currently published contriNavigation awareness answers the ques-
and it will require a measure of control tobutions and during which timeframe tion: “What is the navigation behaviour
be exerted over all participants. Thethose contributions were made. of the participants?”. This provides
discourse meter is an instrument information on how an individual partic-
designed to support discourse aware“Who is taking part and how?" This ipant moves within an e-discourse.

ness, making the process more trangssue is analysed throughmmunication

parent for participants, through the clasawarenesswhich deals with partici- Discourse Meter

sification and evaluation of contribu- pants’ communication behaviour andThe discourse meter consists of four
tions. Complex discourse events willdetects whether participants are showingomponents: the event recorder, queries,
become more visible by the use of querynterest in each other and who ismonitoring and the visualiser. The first
mechanisms, monitoring and the use ofalkative or reserved. component records actions in the form of
graphs and metaphors.

B
Discourse Awareness N\.In:ber Humber of new Contributions (absolute) |
It is necessary for moderators to have Sﬁﬂ@am "IN :Ew:‘g}%r:ga
access to information about participants & il VoA ;
activities in order to efficiently and | *™= [Nenber o LongeninUsers and Guests = W

effectively moderate e-discourses.| sawas I * /JJ

Information is also required by partiCi- || sentcerorums [frete Auswan S /\/\/\/\

pants, who need to know about discours i e R AELARRRRRONENRPRERY

events in order to take part in a concertel| _sinen | o AN P e ey e e
discussion. Since the focus on discours | e | ;" Fas E i

awareness varies depending on the €| %" ks =i R R p—

discourse phase and the participants T e | o] Bl e
view, our discourse awareness tool is A G ‘ s
divided into five areas: argumentation, |

communication, moderation, location|| e g |- 3

and navigation awareness. | - g |a 1

Argumentation awarenessks, “What e vt st | I

will the outcome be?” Answering this | J
guestion provides information about an/Elwse nste i S ;

argument's structure and its progress. T®onitoring discourse events.

ERCIM News No. 55, October 2003 39



40

R&D AND TECHNOLOGY TRANSFER

discourse events. Such discourse eventaore questions than answers, then as ttemntinues, the moderator will be able to
include making a contribution, enteringdiscourse progresses, stands will bevatch as the participants make their own
into a discussion section or responding téaken on both sides of the argument. Irtontributions.
a certain contribution. The query andthis way its status can be made clear -
monitoring components aggregate thesevhether it is in full swing, has not evenEach participant has a restricted view of
discourse events, which the visualisestarted yet or has petered out so that thine discourse meter, meaning partici-
then shows as a graph or metaphomoderator can close it down. pants' privacy can be protected. The user
While queries can provide information interface of the monitoring module is
on past discourse events, the monitoring he monitoring module is equipped withshown in Figure 1. The left side of this
component is responsible for currenta configuration capability that allows it figure shows the input for the configura-
discourse events within the hour ando accommodate various moderatiortion parameter, and on the right, the indi-
minute range. preferences and discourse phases. Somédual output appears in the form of
moderators may be more interested imgraphs. This example shows which
Queries provide indicators and keythe actual communication among partici-participants are currently logged in, and
numbers from various discussionpants, while other moderators take ahe number of new contributions
sections in any given time period. Asidegreater interest in the argumentatiorprocessed by the visualiser within the
from determining the absolute number ofprocess. A moderator may also choos#st hour.
readers and writers of contributions, adifferent configurations in order to
query can also calculate the ratio of theseontrol the phases of the e-discourse
to emphasise the activity within an e-Most moderators will most likely attend
discourse. Furthermore, a query report$o the participants whom they have regis Please contact:
on the progress of an argument. If at théered for the e-discourse at the beginnin Viviane Wolff, Fraunhofer AIS

beginning of an e-discourse there ar®f the session. As the e-discourse '€ 49 22 4114 2665
E-mail: viviane.wolff@ais.fraunhofer.de

Link:
http://zeno8.ais.fraunhofer.de/zeno/web

A Public Access Web Information System
for the Italian Ministry of the Environment

by Nicola Aloia and Cesare Concordia

A Web Information Service has been implemented for the Italian Ministry of the
Environment providing effective access for a large and diverse user community.

The Web-based Information Systemgion activity. The authentication mecha- connectivity, such as loss of connec-

(WIS) group of ISTI-CNR has just nism employs digital certification. tion

completed the implementation of a  to permit transaction management in
public access Web information systemThe system architecture has been order to support applications that
for the 'Sustainable Developmentdesigned with the following goals: involve several actors, each executing

Service', a division of the Italian ¢ to provide better scalability than the a part of the process.

Ministry of Environment. The goal is to  single hub-and-spoke architecture

promote and coordinate nation-widee to build an information system capableThe computer system has been imple-

programmes and initiatives for the of evolving as the needs of the organiimented using a three tier architecture

public on environmental awareness, zation grow and change (see Figure 1).

education and training. The systeme to provide asynchronous interaction,

provides tools for administration, eg for the submission and publicationThe presentation logic is built through a

research, and information dissemination. of new information 'multi-client’ user interface, where the

The 'human component' of the informa- to enable both 'many to many' and ‘onelient can be based on a Web browser (ie

tion system is distributed over the Italian to many' communication, as required HTML), a Java applet, a PDA micro-

territory and connected via Internet. The eg for event notifying browser or a Wap mobile phone. The

system users play different roles based to provide persistence for data andserver is in a position to recognize the

on their skill and responsibility. Users status via transitory storage. Thisdevice from which the access request

with the role of 'Editorial Staff' control feature is mainly needed for transacarrives and to activate the appropriate

and coordinate the information publica- tion management but is also requirediser interface. The Java applet GUI
to handle problems caused by wirelessmplements the desktop metaphor,
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providing the typical functionality of a Figure 1:
windows based system, enabling users T System
create windows, to magnify them, tq a ] architecture.
move them, iconize them, etc. (se
Figure 2). The desktop can contain activ|
objects, such as, for example, th - -
Messenger (active object for events not{ ~ Fresentation layer Py % 8
fication), and can easily be extended wit & %
new services and functionalities (eg ;

The whole application layer is imple-
mented using Java technologies to gua
antee the platform independence requirg

ment. The SVS server manages two kin Data layer XML-SQL
Parsing

c_ooperatlve yvork features like directo Application laye” - - -
ries shared via Web, etc). HTTP RMI VoM sewe%
Server objects
= - - -

of interactions: synchronous and asyn
chronous. The first ones are imple
mented by means of Java servletg
provided by an integrated HTTP server
and a set of RMI objects, while the latte
are based on a Message Oriente
Middleware (MOM). Clients can
connect to the right server depending o
the kind of operations to be performed.

The technology used includes languageglease runs on Microsoft SQL Server.
As the information managed by theand tools mostly deriving from the openXML has been used to obtain a specific
system is collected mostly in data-centrisource communities: the HTTP servedata exchange language among system
documents characterised by a regulamnd servlet container is Jakarta Apacheomponents. Extensible Stylesheet
structure and fine-grained data, we choseomcat, the Message Oriented.anguage Transformations (XSLT) has
a relational database magagememiddleware (MOM) is JORAM, Java been used to obtain the different render-
system (RDBMS) to implement the dat&Dpen  Reliable  Asynchronousings needed by the presentation layer and
layer. The native features of the RDBMSVlessaging, developed and maintaineBxtensible Stylesheet Language
allow high-volume, transactional, andby INRIA. Since the data layer is imple-Formatting Objects (XSL-FO) for gener-
secure database operations. mented using Java Databasating reports in various formats.

Connectivity (JDBC) API, several

RDBMS were tested; the productionA few years ago, the opportunity for the

public administration to adopt e-govern-
I EEEE—————————— ;‘ ment strategies, was largely theoretical,
Bl e bes Took tob today, thanks to Internet facilities there is
L T ——— a great opportunity to significantly
enhance the organization of work in

public institutions. Web based
Information Systems are, in our opinion,
a strategic choice.

RDBMS

S\TS Calendario Eventi -

20 2 ‘ 3 settirmana di dicembre 2001

S/ Breieh Z001 -

B EloncoEventi - o o o e
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Tuti gli Bwenti i Campagma
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Please contact:

Nicola Aloia, ISTI-CNR

Tel: +39 050 315 2997
E-mail: Nicola.Aloia@isti.cnr.it
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Figure 2: Applet based user interface.
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CAPS Entreprise :
New Technologies for Embedded Code Tuning

by Ronan Amicel and Francois Bodin

Designing an embedded system is searching for a trade-off between hardware
and software. The fast evolution pace in hardware technology, combined with
the increasing size of software, drives the need for new software tools. These
tools must be able to speed up the development of new systems, while both
decreasing the costs and increasing software portability and safety.

While microcontrollers and small DSP off between code size and performanceThe CAPS group also developed a fast
chips are still heavily used, more and mordhis constraint alone forbids a simple techand flexible compiled instruction-set
devices are now integrating a largenology transfer from the high performancesimulation system that significantly
processing power. This increased computadomain to the embedded systems worldreduces the time needed for simulator
tional power comes at a price, which is mord ools and compilers must be designed tgeneration, therefore solving the major
hardware complexity, as processors instrugjive the programmer a better control orlimitation of this technology.
tion-level parallelism and cache memoriescode quality and on memory usage.

Furthermore, they need to bridge the ga€ APS Entreprise was founded by
Instruction-level parallelism is used atbetween compiler-generated code andhembers of the CAPS research group to
many levels. First, the processor's funcassembly code specially crafted by arbring innovative software tools, solutions
tional units are pipelined and instruction-expert. and services to the market of high perfor-
sets are extended with media instructions mance emédded systems. The company
(eg Motorola's AltiVec for PowerPC) Inthe past ten years, research in the CAP&8ms at becoming a reliable partner for system
that rely on SIMD (Single Instruction project at IRISA (a common research latbuilders, platform designers and developers
Multiple Data) computations. To achievebetween INRIA, CNRS, INSA and seeking the best system performance, by
still greater performance, VLIW (Very University ofRennes) has been focused orhelping them match their software to the
Long Instruction Word) processors arehow to help programmers achieve the besipecifics of the underlying hardware platform.
used (such as Philips TriMedia, Equatoiperformance on new processor architectures
MAP-CA or Texas C6X), that can issue(see http://www.irisa.fr/caps/). To this end,CAPS Entreprise offers standalone tools
many instructions at each clock cycle the group developed innovative frameworkghat are specialized for a given task (code
Contrary to the usual behavior of DSPallowing to build automatic or interactive transformation, simulation, worst-case
code, faster code usually means increaseamptimization tools or fast instruction-set execution time analysis, etc). These tools
code size. Furthermore, to reduce the gagimulators. Furthermore, the research groupan act as building blocks in a software
between CPU and memory speeds cachstudied advanced compilation techniquesool chain and are designed for seamless
memories are now used in embeddedble to deal at the application level with theéntegration into common development
systems, introducing unpredictability in acode size versus execution speed trade-offnvironments. The company proposes
program's performance, which may be global compilation solutions, tailored to
very difficult to handle. A first environment worth mentioning is an the customer's needs. After a detailed

interactive tool for code optimization that study of the requirements and of the
As a direct consequence of this hardwareelies on artificial intelligence techniquesexisting process, specific additions and
complexity, application developers are(such as case-based reasoning) to suggesthancements to the previous code gener-
facing increasingly complex issues in theappropriate transformations to theation infrastructure are proposed and
code optimization process. Hardwarejprogrammer. The suggestions are based amplemented. CAPS Entreprise finally
dependent code optimizations are crucial ta fine-grained analysis of the structure obffers custom consulting services, such as
fully exploit the target processors. Smallprogram fragments and on their similarityperformance analyses or instruction-set
changes in the source code can result iwith the situations in a knowledge baseevaluations. Through these services,
dramatic performance changes (either posi- customers benefit from the company's in-
tive or negative). In this context, compilersAnother technology helps developershouse expertise and tools, helping them
have a major role to play. First, compilerdeverage custom instruction-set extenimake strategic decisions on complex tech-
for embedded systems must now integrateions, such as MMX or other media-nology issues.
code optimization techniques previouslyoriented extensions, available in their
used only for supercomputers (eg vectortarget platform. By combining loop h't?k,S: .
o . . 7. L . . p:/lwww.caps-entreprise.com/
ization techniques to exploit media instrucvectorization with a configurable pattern
tions). However, unlike in the high perfor- recognition engine, this tool can automati- please contact:
mance computing context, embeddedally transform C programs to take advan contact@caps-entreprise.com
systems designers are looking for a traddéage of media-processing instructions.
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HCI International 2003

by Constantine Stephanidis

HCI International 2003 was held in Crete, Greece, June 22-27, jointly with the
Symposium on Human Interface (Japan) 2003, the 6th International Conference
on Engineering Psychology and Cognitive Ergonomics, and the 2nd Conference
on Universal Access in Human Computer Interaction (UAHCI). The Conference
General Chair was Prof. Constantine Stephanidis, Deputy Director of ICS-FORTH
and Chair of the ERCIM Working Group “User Interfaces for All”
(http:/ivww.uidall.gr/).

_\_\_‘_‘_\_‘_‘_‘_\—-_

[liaice. . ——
Al Cl DEeAd o
June 23V iSrpatiens] 4es

Crele, Greace

This event, which was sponsored byBaltimore County, USA, who talked h___r—-

ERCIM, attracted more than 1,500about “Designing Sociable, Universally ;= - :
participants from 65 countries (the Usable Online Communities”. _— S
biggest attendance so far in this 0

research and academic communities asawrence Erlbaum Associates in four
well as industry. volumes containing 1,134 papers for &

total of 5,909 pages. The first twor =
The Conference Programme was organvolumes are dedicated to Human
ised into 5 thematic areas, namelyComputer Interaction (ISBN 0-8058-‘1:
Human-Computer Interaction, 4931-0, ISBN 0-8058-4931-9, the third
Ergonomics and Health Aspects of Workvolume collects papers on cognitive,Interaction, the 1st International
with Computers, Human Interface andsocial and ergonomics aspects ofConference on Virtual Reality, and the
the Management of Information, computing (ISBN 0-8058-4931-7), 1st International Conference on
Universal Access in Human-Computerwhile the fourth volume is dedicated toUsability and Internationalization
Interaction and Engineering PsychologyUniversal Access in HCI (ISBN 0-8058- (http://hcii2005.engr.wisc.edu).
and Cognitive Ergonomics. The 4931-5). The adjunct proceedings

L Links:

programme featured 2 plenary sesspnsnclude the ab;tracts of 122 posters an 7. http://www. hcil2003. g1/
204 parallel paper sessions, 27 tutorialsl2 demonstrations. ERCIM Working Group UI4AI:
4 workshops, 7 special interest groups, http://www.ui4all.gr/
as well as 122 poster presentations andCI International 2005 will be held in
and 12 demonstrations. The keynotd.as Vegas, Nevada, USA, 22-27 July Please contact:
speakers were Prof. Ben Shneidermar005, jointly with the Symposium on Eon::f”;;rglfﬁzﬂin;'s CS-FORTH
from the University of Maryland, USA, Human Interface (Japan) 2005, the 5t
who presented “Leonardo's Laptop:International Conference on Engineering
Human Needs and the New Computing?sychology and Cognitive Ergonomics,
Technologies” and Prof. Jenny Preecethe 3rd International Conference on
from the University of Maryland Universal Access in Human Computer

Conference series) representing th&he Proceedings have been published v ii
¢
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Cross-Language
Evaluation Forum - CLEF 2003

by Carol Peters

The results of the fourth campaign of the Cross-Language Evaluation Forum were
presented at a two-day workshop held in Trondheim, Norway, 21-22 August,
immediately following the seventh European Conference on Digital Libraries.

The main objectives of the Cross-European languages rather than justing results for one or more of the
Language Evaluation Forum (CLEF) arethose most widely used. There were twdlifferent tracks: 10 from N.America; 30
to stimulate the development of mono-distinct multilingual tasks; the most from Europe, and 3 from Asia. As in
and multilingual information retrieval challenging involved retrieving relevant previous years, participants consisted of
systems for European languages and tdocuments from a collection in eighta nice mix of nhew-comers and veteran
contribute to the building of a researchlanguages: Dutch, English, Finnish,groups. Another important continuing
community in the multidisciplinary area French, German, Italian, Spanish andrend is the progression of many
of multilingual information access. Swedish, listing the results in a single returning groups to more complex tasks,

These objectives are realised through theanked list. from monolingual to bilingual, from
organisation of annual evaluation bilingual to multilingual.
campaigns and workshops. Tasks offered in the bilingual track

involved “unusual” language pairs: The campaign culminated in a
Each year, CLEF offers a series of evaluttalian -Spanish, German - Italian, Workshop held in Trondheim, Norway,
ation tracks designed to test differentrrench - Dutch, Finnish - German. We21-22 August. More than sixty
aspects of mono- and cross-languagwere very pleased by the number ofresearchers and system developers from
system performance. The intention is tayroups that attempted these difficultacademia and industry attended the
encourage systems to move from monotasks. Workshop in order to discuss the results
lingual text retrieval to the implementa- of their experiments. In addition to
tion of a full multilingual multimedia Another positive aspect of CLEF 2003presentations by participants in the
search service. CLEF 2003 offered eightvas the number of new tracks offered a€LEF campaign, talks included reports
tracks evaluating the performance ofpilot experiments. These included mono-on the activities of the NTCIR evaluation
systems for monolingual, multilingual and cross-language question answeringnitiative for Asian languages, and on
and domain-specific information and cross-language image and spokecross-language information retrieval
retrieval, multilingual question document retrieval. The aim has been tavork at Moscow State University. The
answering, cross-language image antry out new ideas and develop new evalfinal session discussed proposals for
spoken document retrieval. uation methodologies, suited to thefuture evaluation activities within the

emerging requirements of both systenCLEF framework.
The main CLEF multilingual corpus developers and users with respect to
now contains well over 1,600,000 newstoday'’s digital collections. This year’s The presentations given at the CLEF
documents in nine languages, includingnteractive track included full cross- Workshops and detailed reports on the
Russian. A secondary collection used tdanguage search experiments where thexperiments of CLEF 2003 and previous
test domain-specific system perfor-user attempts to find relevant documentyears can be found on the CLEF website
mance consists of the GIRT-4 collectionusing a complete interactive cross-at http://www.clef-campaign.org/

of English and German social sciencdanguage system which provides assis-
Please contact:

documents. tance in both query formulation and Carol Peters, ISTI-CNR
document selection. Tel: +39 050 3152897
CLEF 2003 posed a number of chal- E-mail: carol.peters@isti.cnr.it

lenges, in particular with respect to theParticipation in the CLEF 2003
multilingual and bilingual tracks where campaign was slightly up with respect to
the aim was to encourage work on manyhe previous year with 43 groups submit-
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RDP 2003 - Federated Conference on
Rewriting, Deduction and Programming

by Salvador Lucas

The Federated Conference on Rewriting, Deduction and Programming was held

in Valencia, Spain, from 8-14 June 2003. The meeting was organized by the
Extensions of Logic Programming group at the Departamento de Sistemas

Informéticos y Computacion (DSIC) of the Technical University of Valencia. RDP

2003 consisted of the 14th Int'l Conference on Rewriting Techniques and

Applications (RTA'03), the 6th Int'l Conference on Typed Lambda Calculi and

Applications (TLCA'03), a number of workshops.

During the 12th International ¢ the annual meeting of the InternationaEmpresa de Valencia', a foundation
Conference on Rewriting Techniques Federation for Information Processingcreated to promote collaboration between
and Applications (RTA 2001) in Utrecht, (IFIP) Working Group 1.6 on Term the university and industry. RDP 2003
The Netherlands, in May 2001, the Rewriting. was organised by the members of the
steering committes of RTA and the Extensions of Logic Programming (ELP)
International Conference on TypedThe scientific program of RDP 2003 group at the Universidad Politécnica de
Lambda Calculi and Applications included 13 invited talks given by promi- Valencia. See the URL below for further
(TLCA) decided to jointly celebrate both nent researchers. From the many papeatetails about the members and activities
conferences (for the first time) in submissions, 141 scientific communica-of the group.
Valencia, Spain, during 2003. A numbertions were accepted for presentation at
The conference received financial
support from the European Network of
RDP 2003 : : Excellence in Computational Logic
NS @A (CoLogNet), the European Thematic
., T ‘ ~ Network on Applied Semantics
e ; (APPSEM l1), the Spanish Ministry of
Science and Technology (MCYT), the
Valencian Agency of Science and
Technology (CiT), the Technical
University of Valencia (UPV), and the
Departamento de Sistemas Informaticos
y Computacion (DSIC). RDP 2003 was
: : : scientifically sponsored by the European
of other meetings also decided to join the(RDP 2003. Among them, 19 correspondAssociation for Programming Languages
RTA and TLCA conferences to consti-to system descriptions. The proceedingand Systems (EAPLS), the European
tute the Federated Conference orfthe RTA and TLCA conferences wereAssociation for Theoretical Computer
Rewriting, Deduction and Programmingpublished by Springer-Verlag in the Science (EATCS), and ERCIM.
(RDP 2003). Satellite workshops andLecture Notes in Computer Science
meetings included: (LNCS) series. The proceedings of theAfter this first edition of RDP, a second
« 5th Int’l Workshop on First Order workshops were published as Technicahnd third have already been proposed.
Theorem Proving, FTP'03 Reports of the Departamento deRDP 2004 will be held in Aachen,
 4th Int’l Workshop on Rule Based Sistemas Informaticos y Computacién.Germany, from 1-5 June 2004. RDP
Programming, RULE'03 The final proceedings of FTP, RULE, 2005 will be held in Nara, Japan.
« 16th Int'l Workshop on Unification, WFLP and WRS workshops are ke
UNIF'03 _ publishe_d by Elsevi_er as part o_f its RDP 2003: http://www. dsic.upv.es/~rdp03
* 12th Int'l Workshop on Functional and Electronic Notes in Theoretical rpp 2004: http:/ww-i2.informatik.rwth-
(Constraint) Logic Programming, Computer Science (ENTCS) series. aachen.de/RDP04
WFLP'03 ELP group:
« 3rd Int'l Workshop on Reduction RDP 2003 was hosted by the Nip//www.dsic.upv.es/users/elp/elp.himl
Strategies in Rewriting and Departamento de Sistemas Informatico:

Please contact:

Programming, WRS'03 y Computacion (DSIC) at the the sayador Lucas, Universidad Politécnica
« 6th Int'l Workshop on Termination, Technical University of Valencia. The de valencia/ SpaRCIM
WST'03 conference took place at the ADEIT E-mail: slucas@dsic.upv.es

buildings of the 'Fundacié Universitat Ntp:/www.dsic.upv.es/=slucas
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CALL FOR PAPERS

SMI&SM 2004 —
International Convention
on Shapes and Solids 2004

Genova, Italy, 5-11 September 2004

CALL FOR PARTICIPATION

DSN-2004 — International
Conference on Dependable
Systems and Networks

Florence, Italy, 28 June-1 July 2004

ETAPS 2004 - European Joint
Conferences on Theory and
Practice of Software

Barcelona, Spain
27 March - 4 April 2004
The International Convention on Shape®SN 2004 represents the continuation of

and Solids will be held in Genova, theover three decades of tradition in the fieldThe European Joint Conferences on
European Capital of Culture in 2004, andof dependable computing. The conferenc& heory and Practice of Software
will bring together in a common forum will have multiple tracks of refereed (ETAPS) is the primary European forum
the two major international conferencesgpapers, including the Dependablefor academic and industrial researchers
in 3D modeling: Shape Modeling Computing and Communicationsworking on topics related to Software
International (SMI) and the ACM Symposium (DCCS) and the Performancé&cience. It is a confederation of five
Symposium on Solid Modeling and and Dependability Symposium (PDS).main conferences, a number of satellite

Applications (SM).

There will also be Workshops, Tutorials, aworkshops and other events. ETAPS

Student Forum, and Fast Abstracts t®004 is the seventh joint conference in
The Convention is organized by thehighlight late-breaking research. DSN isthis series. The conference is organized
Institute of Applied Mathematics and the premier forum for researchers, practiby the Technical University of Catalonia
Information Technology, Dept. of tioners, and users to learn and exchang@PC).

Genova, of the Italian National Researchnformation on the latest research results
in dependable systems and networks.

Council (CNR).

The SMI, SM and Convention Chairs Topics include:

will coordinate the common part of thee
two events (tutorials, keynote speakers,
reception). However, the distinctive
features of the two conferences will bee
maintained, and each will be organised
separately with their own programmes
committee. The SMI&SM04 Convention
is chaired by Bianca Falcidieno, and Prof.
Tosiyasu L. Kunii has been invited to bee
the Honorary Chair.
Important dates: .
Shape Modeling International (SMI) .
» October 20, 2003 Abstracts due
* November 15, 2003 Full papers due-
» December 15, 2004 Short presenta-
tions (posters) due .
« January 15, 2004 Notice of acceptance
and reviews .
» February 15, 2004 Final camera-ready
papers due .

ACM Symposium on Solid Modeling ance

Applications (SM)

» October 1, 2003: Abstracts due

* November 1, 2003: Full papers due

» February 15, 2004: Notice of accep-»
tance and reviews

e March 31, 2004: Final camera-readye
papers and extended abstracts due ¢

More information:
http://smism04.ge.imati.cnr.it/

Analytical and Simulation Techniques ¢
for Performance and Dependability
Assessment .
Architectures for Dependable
Computer Systems .
Dependability Benchmarking
Dependability of High-Speed
Networks and Protocols .
Dependability Modeling and
Prediction

Dependability in VLSI

E-commerce Dependability

Conferences:

CC 2004: International Conference on
Compiler Construction

ESOP 2004: European Symposium on
Programming

FASE 2004: Fundamental Approaches
to Software Engineering

FOSSACS 2004: Foundations of
Sofware Science and Computation
Structures

TACAS 2004: Tools and Algorithms
for the Construction and Analysis of
Systems

ETAPS main conferences accept two

Fault Tolerance in Transactiontypes of contributions: research papers

Processing

Fault Tolerance in Distributed & Real-
Time Systems

Fault Tolerance in Multimedia Systemse
Fault Tolerance in Mobile Systems
Internet Dependability and Quality of ¢
Service

Survivable and Intrusion-Tolerant «

Systems

Measurement  Techniques  fore
Performance and Dependability
Assessment .

Safety-Critical Systems
Software Testing, Validation, and
Verification

and tool demonstration papers.

Important dates:

October 17, 2003: Submission dead-
line for conferences and tutorials
December 12, 2003: Notification of
acceptance/rejection

January 9, 2004: Camera-ready
version due

March 29-April 2, 2004: ETAPS 2004
main conferences

March 27-April 4, 2004: ETAPS 2004
satellite events

More information:

http://www.Isi.upc.es/etaps04

Software Reliability
Tools for Performance
Dependability Assessment

and

More information:

http://2003.dsn.org/

ERCIM News No. 55, October 2003



4

ERCIMS NEWS

ERCIM News is the magazine of ERCIM.
Published quarterly, the newsletter reports on
joint actions of the ERCIM partners, and aims
to reflect the contribution made by ERCIM to
the European Community in Information
Technology. Through short articles and news
items, it provides a forum for the exchange of
information between the institutes and also
with the wider scientific community. This issue
has a circulation of over 9000 copies.

Copyright Notice
All authors, as identified in each article, retain
copyright of their work.

ERCIM News online edition is available at
http://www.ercim.org/publication/ERCIM_News/

ERCIM News is published by ERCIM EEIG,
BP 93, F-06902 Sophia-Antipolis Cedex

Tel: +33 4 9238 5010, E-mail: office@ercim.org
ISSN 0926-4981

Director: Bernard Larrouturou

Central Editor:
Peter Kunz
peter.kunz@ercim.org

Local Editors:

AARIT: Karin Hraby
hraby@ocg.at

CCLRC: Martin Prime
M.J.Prime@rl.ac.uk

CRCIM: Michal Haindl
haindl@utia.cas.cz

CWI: Annette Kik
Annette.Kik@cwi.nl

CNR:  Carol Peters
carol.peters@isti.cnr.it

FORTH: Yannis Pachoulakis
yannisp@ics.forth.gr

FhG: Michael Krapp
michael.krapp@scai.fraunhofer.de

FNR: Patrik Hitzelberger
hitzelbe@crpgl.lu

INRIA: Bernard Hidoine
bernard.hidoine@inria.fr

NTNU: Truls Gjestland
truls.gjestland@ime.ntnu.no

SARIT: Harry Rudin
hrudin@smile.ch

SICS:  Kersti Hedman
kersti@sics.se

SRCIM: Gabriela Andrejkova
andrejk@kosice.upjs.sk

SZTAKI: Erzsébet Csuhaj-Varju
csuhaj@sztaki.hu

Irish Universities Consortium:
Ray Walshe
ray@computing.dcu.ie

VTT: Pia-Maria Linden-Linna
pia-maria.linden-linna@vtt.fi

Free subscription

You can subscribe to ERCIM News free of

charge by:

« sending e-mail to your local editor

« contacting the ERCIM office (see address
above)

« filling out the form at the ERCIM website at
http:/iwww.ercim.org/

ERCIM News No. 55, October 2003

IN BRIEF

CWI — Lex Schrijver received the
Dantzig prize for his complete work in
optimization on Monday 18 August
2003 during the International
Symposium on Mathematical
Programming (ISMP) 2003 in
Copenhagen. Furthermore, he 8wt
Gerards both received the Fulkerson
prize at the same conference. The
Dantzig prize is the highest award in
mathematical optimization, awarded by
the Mathematical Programming
Society and SIAM. Schrijver received
the prize for 'deep and fundamental
research contributions to discrete
optimization (...)". 'Characterized by
insights that are both broad and deep,
and by a continual

pursuit of /7
simplification and unity, Schrijver's l \

work is scholarship at its best." The . e ICT-Group —Research

Fulkerson prize is awarded forfRoadmap for a European e-Learning
outstanding papers in the area o nd Knowledge Management
discrete mathematics by the MPS ancfi

. nfrastructure” is the title of a study
AMS' Bert Gera_rds won his Fulkerson recently published by the Fraunhofer
prize for an article with Geelen and

Kapoor in the Journal of Combinatorial ICT group. The roadmap shows the way

) - . ..~ to the integration of knowledge manage-
Theory (B); Schrijver for his article N ent with e-learning applications in

thed sFarInke magazine. Both thz zamZ'%rder to enable easy content production
and FUIKerson prize are awarded every, ,q 1 interconnect working and learning

three years. processes through a learning service
infrastructure across Europe. The chosen
. _ approach offers interesting perspectives
?AdRIT I_I E?t-' tZurlfc_T_ (Thhe lSWIS§ and new possibilities for learning organi-
ederal Institute of Technology IN guinns The study shows how life-long

Zurich) announced on 18 Septemberlearning and continuous training on the

the crea_mon of a new research _centerj,ob will look like in Europe in the year
the Zurich Information Security

. 2010. It points out the relevant topics for
Center,_ ZIS(_:‘ The center is a future applications and research, incen-
consortium with four members: the

. tives and motivation models as well as
ETH and the IBM Zurl_c_h Resegrch realistic business models for knowledge
Laboratory (both affiliated with

SARIT), Sun Microsystems sharing and content production. Because

. . . f the intensive cooperation between e-
Laboratories, and Credit Suisse, one o P

. . “learning and knowledge management
the largest Swiss banks. The Creat'or]experts of the Fraunhofer ICT group, this

gf the genter IS a :cesult t(')f Ol:r %romllmgstudy provides a rich state-of-the-art
a(ra][()jentheence r(:)n '.r:]omj[ﬁrlggt ef{:on(,zho_gyimpression manner how the fusion of e-

growing ) 'S learning and knowledge management
technology from computer viruses,

Troian h dth q7 will have a considerable impact on the
worms, Trojan horses and the nee oE)ptimisation and effectiveness for

mcressed d_lzlita ST?E”_W‘ Cor_]dsort'blimlearning scenarios and content produc-
members will pool their considerablé ;,, o mpedded into future business

knoyvledge and_ experience, doing bot rocesses. The study was funded by the
basic and applied research. The cent

. _ . uropean Commission. For more infor-
will also provide educational

opportunities in the security area formation, See.
ETH students and practicing http://www.iuk.fhg.de/studien_eng.html

professionals.

Research Roadmap for a European
e-Learning and Knowledge Management
Infrastructure
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CNR

l_l fonds national de la

Fraunhofer Gesellschaft

ERCIM — The European Research Consortium for Informatics and Mathematics is an organisation
dedicated to the advancement of European research and development, in information technology
and applied mathematics. Its national member institutions aim to foster collaborative work within
the European research community and to increase co-operation with European industry.

W35 ERCIM is the European Host of the World Wide Web Consortium.

Austrian Association for Research in IT

clo Osterreichische Computer Gesellschaft
Wollzeile 1-3, A-1010 Wien, Austria

Tel: +43 1512 02 35 0, Fax: +43 1512 02359
http://www.aarit.at/

Council for the Central Laboratory of the Research
Councils, Rutherford Appleton Laboratory

Chilton, Didcot, Oxfordshire OX11 0QX, United Kingdom
Tel: +44 1235 82 1900, Fax: +44 1235 44 5385
http://www.cclrc.ac.uk/

Consiglio Nazionale delle Ricerche, ISTI-CNR
Area della Ricerca CNR di Pisa,

Via G. Moruzzi 1, 56124 Pisa, Italy

Tel: +39 050 315 2878, Fax: +39 050 315 2810
http://www.isti.cnr.it/

Czech Research Consortium
for Informatics and Mathematics

FI MU, Botanicka 68a, CZ-602 00 Brno, Czech Republic

Tel: +420 2 688 4669, Fax: +420 2 688 4903
http://www.utia.cas.cz/CRCIM/home.html

Centrum voor Wiskunde en Informatica
Kruislaan 413, NL-1098 SJ Amsterdam,

The Netherlands

Tel: +31 20 592 9333, Fax: +31 20 592 4199
http://www.cwi.nl/

Fonds National de la Recherche

20, Montee de la Petrusse

L-2912 Luxembourg

Tel. +352 26 1925 31, Fax +352 26 1925 35
http:// www.fnr.lu

Foundation for Research and Technology — Hellas
Institute of Computer Science

P.O. Box 1385, GR-71110 Heraklion, Crete, Greece
Tel: +30 2810 39 16 00, Fax: +30 2810 39 16 01
http://www.ics.forth.gr/

Fraunhofer ICT Group

Friedrichstr. 60

10117 Berlin, Germany

Tel: +49 30 726 15 66 0, Fax: ++49 30 726 15 66 19
http:/iwww.iuk.fraunhofer.de
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Institut National de Recherche en Informatique
et en Automatique

B.P. 105, F-78153 Le Chesnay, France

Tel: +33 1 3963 5511, Fax: +33 1 3963 5330
http://www.inria.fr/

Norwegian University of Science and Technology
Faculty of Information Technology, Mathematics and
Electrical Engineering, N 7491 Trondheim, Norway
Tel: +47 73 59 80 35, Fax: +47 73 59 36 28
http://www.ntnu.no/

Spanish Research Consortium for Informatics
and Mathematics

Esperanza Marcos, Rey Juan Carlos University,
C/ Tulipan s/n, 28933-Mostoles, Madrid, Spain,
Tel: +34 91 664 74 91, Fax: 34 91 664 74 90

Swedish Institute of Computer Science
Box 1263,

SE-164 29 Kista, Sweden

Tel: +46 8 633 1500, Fax: +46 8 751 72 30
http://www.sics.se/

Swiss Association for Research in Information Technology
c/o Prof. Dr Alfred Strohmeier, EPFL-IC-LGL,
CH-1015 Lausanne, Switzerland

Tel +41 21 693 4231, Fax +41 21 693 5079
http://www.sarit.ch/

Slovak Research Consortium for Informatics and
Mathematics, Comenius University, Dept.of Computer

Science, Mlynska Dolina M, SK-84248 Bratislava, Slovakia

Tel: +421 2 654 266 35, Fax: 421 2 654 270 41
http://www.srcim.sk

Magyar Tudomanyos Akadémia

Szamitastechnikai és Automatizalasi Kutato Intézet
P.O. Box 63, H-1518 Budapest, Hungary

Tel: +36 1 279 6000, Fax: + 36 1 466 7503
http://www.sztaki.hu/

Trinity College

Department of Computer Science,

Dublin 2, Ireland

Tel: +353 1 608 1765, Fax: 353 1 677 2204
http://www.cs.tcd.ie/ERCIM

Technical Research Centre of Finland

P.O. Box 1200

FIN-02044 VTT, Finland

Tel:+358 9 456 6041, Fax :+358 9 456 6027
http:/iwww.vtt fi/tte
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