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Join the new technology

Computer Graphics is one of the key technologies of a modern information

and knowledge society. The INI-GraphicsNet develops market-oriented, state

of the art technology to foster and to support the innovation process of

enterprises as well as the social development. Numerous businesses use our

know-how to implement sustainable products and services. We achieve this

with, for example:

- 3D Interaction and Visualization

- Agent Technologies

— Animation

- Augmented Reality

— Computer Supported Cooperative
Work (CSCW)

— Database Services

- Geometric Modeling / CAD-Model

— Graphical Information Systems
(GIS), Facility Management

— GUI/ Interaction Technology

- Image Analysis, Image Quality

— Imaging

- Internet- & Intranet-Solutions

— IT-based Learning and Training

— Medical Data / Image Processing

Mobile Computing Technology

— Modeling and 3D-Reconstruction

— Multimedia and Hypermedia

— Multimedia User Interfaces

— Perceptual Computing

— Product Data Management

- Rendering

— Scientific Visualization

— Secure Image Communication

- Semantic Modeling

— System Integration

— Telecommunications

— Ubiquitous Computing

- Usability and Utility Engineering
Technologies & Methods

- Virtual Prototyping

— Virtual Reality

Our expertise allows us to work on a multitude of industry-related topics

which include, amongst others:

— eApplications

— eServices

— eBusiness

— Medical Information Technology

— IT Security and IT for the security
in our society

— Visualization and Interaction in
traffic technology and traffic
telematics

Computer Graphics

Computer graphics is the
technology with which pic-
tures, in the broadest sense
of the word (synthetic
graphics as well as grayscale
and color images), are cap-
tured or generated, present-
ed, manipulated, digitally
processed in the appropriate
form for the respective appli-
cation and merged with oth-
er, nongraphical application
data. Computer graphics also
includes the computer-sup-
ported integration and manip-
ulation of these pictures with

— Ambient Intelligence
Games and Edutainment

Usability and Utility Engineering
— Software for the product and
production development

other kinds of data, such as
audio, speech and video (to
create multimedia systems)
as well as corresponding
advanced dialog and inter-
active technologies. Con-
cepts which characterize the
important topics of computer
graphics are, to name a few,
visualizing information, visu-
al data mining, visual com-
puting, Virtual Reality (VR),
Augmented Reality (AR),
interactive Internet services
and secure image transmission
and communication.
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Jorge Posada, Raffaele de Amicis, Luis Almeida, Leonel Valbom

Dear Reader, we welcome you to this
COMPUTER GRAPHIC topics issue.
Co-edited by VicomTech, GraphiTech
and Centro de Computacao Gréfica
(CCQ), it aims at presenting some of
the most recent R&TD projects under
development at these three INI-
GraphicsNet institutions. The work
reported in this edition cover a broad
range of application areas, all of
them very actual and of special inter-
est in terms of research field. CCG
presents some of its ongoing strate-
gic projects, namely the work devel-
oped for adaptation of Virtual Ocea-
narium environment for PC platform
from original SGI platform; the work,
and final results, achieved from the
TORGA.NET project, developed in
cooperation with University of Minho
and some Spanish partners; the work
developed for implementation of a
solution for multimedia mobile
tourist guides, to be used in large
areas, like nature parks; the actual
results of applications developed for
Portuguese shoe industry in the con-
text of FATEC project. The fifth con-
tribution from CCG is the presenta-
tion of MeCMAP project, funded by
the European Commission under the
Leonardo da Vinci program, aiming
at studying multicultural e-learning
provision of reference material for
SMEs and its free online publication
through a set of five interactive
databases.

VICOMTech includes in this issue
five representative projects. The
diversity of the projects presented
shows clearly the potential of the
technologies of the INI-GraphicsNet
for real-world applications. KonekTV
is a good example of how the
newest technologies for Digital TV
can be used for people with special
needs such as the disabled and the
elderly. TOPATU is an interesting pro-
ject in which advanced user inter-
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faces (conversational avatars) can be
used in multiple contexts and plat-
forms: Internet, mobile phones and
television. The MIROVIEW project,
developed in cooperation with com-
panies of the civil engineering sector,
shows an innovative way to improve
the design process in steel detailing
by exploiting the semantics of the
process. In the AMICO project, new
technologies are being developed for
location based services in the Cultur-
al Heritage area, especially suited for
public exhibitions of cultural content.
The resulting system is currently
being used in the famous Kursaal
Exhibition Centre in San Sebastian,
for a special exhibition of the works
of the architect Rafael Moneo.

Finally, the SIMUSOL project, devel-
oped in collaboration with expert
companies and educational centres,
works in an AR-based welding simu-
lator for training purposes.

GraphiTech presents some of its
current projects. As described in the
first paper, GraphiTech’s main inter-
est in the project is focused on the
development of advanced interaction
techniques for VR, in order to
improve usability during creation and
modification of shapes.

The two following papers are driv-
en by GraphiTech’s interest towards
representation and retrieval of
semantic information from shapes.
The former, whose work has been
carried on as part of the EU Network
of Excellence Aim@Shape, illustrates
the use of Reeb Graphs to compare
and retrieve 3D CAD models. The lat-
ter instead focuses on the retrieval of
car blueprints through the analysis of
geometrical, through sketches, and
semantic information.

Further the last paper shows the
results of another EU project called
AMI-SME which focuses on the anal-
ysis of market information for SMEs.

The paper presents the project’s
actual results and introduces the
search engine specifically developed
for the project.
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Mobile Multimedia Solution for
Outdoor Guided Visits

Luis Almeida, Jodo Peixoto, Antdnio Freitas, Manuel Santos

Introduction

Visiting interesting cultural places,
like ruins, museums, thematic parks,
etc., tourists often express their dis-
appointment about a lack of infor-
mation or the impossibility to access
it on site as a complement to the vis-
it. Even more desirable is information
presented in the context of the par-
ticular spots of the tour the visitor is
following (Location-based Services)
and according to his profile.

The usage of new and innovative
technologies can be of fundamental
importance to achieve such a goal,
constituting also an additional moti-
vation for visitors when choosing a
place for a visit.

For such typically large areas, where
visitors have to walk for kilometers in
pre-defined tours, the traditional
solution of groups being accompa-
nied by a human guide can be very
expensive and not affordable for the
visitors. In this case, solutions includ-
ing location-based services and
mobile multimedia, able to perma-
nently detect the visitor’s position
and present multimedia content in
the context, represent the best
option. Another important motiva-
tion for site curators and managers is
the return of investment deriving
from equipment rental fees.

Using existing know-how and hav-
ing the chance to collaborate in the

Dieser Beitrag prasentiert ein
mobiles Multimedia-System fir
Fuhrungen im Freien. Es ldsst sich
an Orten wie archdologischen Rui-
nen, Naturparks oder 6kologi-
schen Museen u.v.a.m. anwen-
den; zur Zeit wird das System in
einem Naturpark im Sdosten von
Portugal verwendet. Die Idee war
eine Client-Server-Lésung zu kon-
zipieren, wobei die Server-Kompo-
nente fur die Abwicklung der Mul-
timedia-Inhalte zustandig ist und
die Client-Komponente, die aus
einer PocketPC-basierten Lésung
besteht, fur die Darstellung der
kontextabhangigen Darstellung
des Multimedia-Inhalts wahrend
des Spaziergangs des Besuchers
im Park.
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Figure 1: Example of HotSpot information management
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Figure 2: One example of portable device
configuration

establishment of an innovative nature
park in the south of Portugal, which
covers an area of 1,000 hectares in
total, the Centro de Computacao
Grafica (CCQ), together with a Por-
tuguese company with expertise
about natural resources (ERENA,
Lda), have developed an innovative
solution for mobile guides for usage
during the walks in the several the-
matic interpretation courses defined
for the area. This park is conceived to
be a place for nature interpretation
and flora and fauna preservation in
the sense of an »Ecological Museumc.

Synthetically, the idea is: the visitor
walks the interpretation course hold-
ing the device that contains the mul-
timedia information prepared by spe-
cialists. As is the case with any guid-
ed tour, the information required
must be presented at the most

6  CG topics 5/2005

important spots. The presentation
must be performed »automatically,
preferably without the necessity for
the user to ask for it. Therefore, the
system must be able to detect when
the visitor enters the focal positions
and decide which sub-set of informa-
tion is connected to each one.

Main Requirements and Chal-
lenges

Conceived as a wearable mobile
solution, it has to be lightweight,
easy to use, and an advantageous
substitution for the traditional human
guide. Therefore, the system must be
able to support and present the dif-
ferent kinds of content, like photos,
video, text, and audio files (narrator,
animal vocalizations, etc), and the
corresponding navigational function-
alities. Furthermore, being a solution
for usage in natural spaces to be pre-
served, the natural environment and
landscape disturbance must be mini-
mized as much as possible, i.e.,
installing equipment like communica-
tion antennas must be avoided.

Another important requirement is
the possibility of having the informa-
tion prepared for different user pro-
files, according, for instance, to the
idiom, the level of expertise (stu-
dents, biologists, ecologists, etc).

The courses on site can take hours
and have total lengths of kilometers.
Therefore, the mobile device autono-
my, in terms of power supply, as well

as the memory for multimedia con-
tent storage are priorities in terms of
hardware specification. Another
important aspect to have in mind is
the natural landscape, where one
can find areas of complete »open
sky« alternating with areas with
dense tree population. This can be a
cause of instability, for instance, for
position estimation by the Global
Positioning System (GPS).

The Technical Solution

The platform functionalities must ful-
fill two main operations: creating the
interpretation courses and corre-
sponding association of multimedia
content, and the contextual informa-
tion presentation using the mobile
device.

Based on these two main charac-
teristics, we have conceived a client-
server solution consisting of two dif-
ferent applications: a back-end web-
based application, running in a server
and accessible via web browser, pro-
viding all the necessary functionalities
for the creation of thematic courses
(figure 1) as well as for its export for
mobile devices. A database stores all
the course multimedia information
available for use. The second applica-
tion is installed on the PocketPC
devices and is responsible for user
position detection and calculation, as
well as for the presentation of for-
matted interactive multimedia con-
tent.

Figure 3: Visitors
using the solution
on-site



Figure 4: Visitors
using the solution
on-site

The position calculation is per-
formed by interpretation of GPS sig-
nal, using a receiver integrated into
the PocketPC. We have tested two
different approaches for GPS integra-
tion: one is communicating through
wireless bluetooth which can be
clipped on the visitor's belt and
therefore does not imply direct con-
tact with the PocketPC (figure 2). The
other option is using a Compact
Flash GPS receiver. In both cases the
application installed on PocketPC
receives the visitor's global position
through the GPS receiver, deciding
whether or not to present informa-
tion and, if this is the case, what sub-
set of information.

Depending on environmental and
landscape conditions the GPS posi-
tion can be hard to fix. If this is the
case, the application detects and
informs the user suggesting the
operation in »manual mode«, which
is a semi-automatic operation mode.
Basically, the user has to know the
identification for the spot he is enter-
ing, selecting the corresponding
information from a menu.

For software development, the
state of the art was adopted, namely
the .NET® platform, using C# for the
server development and VB for the
client application.

Conclusions and Future Work
Different PocketPC hardware solu-
tions were used for software testing.
The tests proved the software robust-
ness, provided the basic requirements

program. Another special reference
goes to ERENA, Lda (a Portuguese
company expert on natural resources)
for its contribution for multimedia
content selection and preparation as
well as for the system requirements
and test. Special thanks to all persons
from these two institutions who
worked with CCG for the successful

project development.
Point of Contact
Luis Almeida

Centro de Computacao Grafica,
Coimbra, Portugal

E-mail: Luis.Almeida@coimbra.ccg.pt

in terms of operating system and
available ports for GPS receiver inte-
gration and/or communication.

Field trials were carried out at Par-
gue de Natureza de Noudar, in Alen-
tejo, Portugal, by different users and
different profiles. The feedback
received confirms the added value
gained by using these solutions for
environmental interpretation. Fur-
thermore, the information is pre-
pared by specialists and presented
»like it is«, therefore without errors
or changes typically transmitted by
human guides.

The solution implemented so far
can be used for indoor visits, like for
example in galleries and museums, as
the software can be used indepen-
dently of GPS position detection.
Nevertheless, the user has to instruct
the application about the information
he wants to receive. Software
improvements are under develop-
ment for indoor automatic position
estimation/detection, enabling the
automatic presentation of informa-
tion as the user walks through the
rooms.

Consortium Partners and
Acknowledgements

The work presented here was sub-
contracted by EDIA - Empresa de
Desenvolvimento e Infraestruturas do
Alqueva, SA, who trusted on CCG's
expertise for this important contribu-
tion to the Nature Park of Noudar.
This subcontract was signed under
the INTERREG transnational funding
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Dieser Beitrag ist der zweite Teil
eines Artikels, der in der CG
TOPICS 4/2004 versffentlicht wur-
de. Es sollen der aktuelle Status
der CCG-Aktivitaten im FATEC-
Projekt (Entwicklung innovativer
Techniken fir die portugiesische
Schuhindustrie) und die jungst
erzielten Resultate dargestellt wer-
den. Die Anwendungen sind
inzwischen bei den Industriepart-
nern und dem portugiesischen
technologischen Schuhzentrum in
der Durchfuhrungs- und Testpha-
se. Einige der neuesten Entwick-
lungen und Ergebnisse durften
daher von Interesse sein und sollen
hier vorgestellt werden.
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Continuous Innovation for the
Portuguese Footwear Industry

Sofia Gameiro, Anténio Freitas, Rui Castro, Luis Almeida

Introduction

This article is presented as a sequence

of a previous one presented in CG

topics 4/2004, »Developing Applica-
tions for the Portuguese Footwear

Industry«, aiming at the presentation

of the most recent results from

CCG's participation in the FATEC

project consortium, namely for the

development of the following appli-
cations:

— A modeling system for shoe heels
and other shoe components - the
ShoeHEEL 3D

— A system for virtual prototype
analysis during the conception
phase and designer studies,
showing also the possibility of
being used at exhibitions and fairs
for the presentation of new mod-
els and seasonal collections - the
ShoeCave

— An information management sys-
tem for the support of prototyp-
ing and styling (of new shoe and
new shoe components models)
tasks and related information -
the GestCAM

ShoeHEEL 3D

The ShoeHEEL 3D system developed
by CCG is presently installed and
under utilization at DCB - Compo-
nentes e Calcado, SA, a Portuguese

Figure 1: Aspect of
the modeling pro-
cess

company that produces footwear for
the American trade company
Aerosoles®.

In terms of new features and
results, the system includes a special
design module that introduces a set
of tools for »imaginative« design of
new heel models. This new module
was created in order to suit the nor-
mal process of heel production, fre-
guently based on paper sketches that
are transformed to 3D digital models.

In this context, the user is allowed
to sketch the heel lines in a 3D space
or on three fixed different orthogo-
nal planes (XoY, XoZ and YoZ). Using
an available set of modeling tools
and geometric operations, he can
then manipulate the heel lines in
order to define the shape/design,
geometry and dimensions more
accurately.

The heel creation is automatic, but
subject to a previous geometry vali-
dation, in particular of the lines
sketched by the user: the system,
through an inclusion algorithm, pro-
gressively selects from the existing
sketched curves those that match
with the system’s internal conceptual
heel definition.

If this validation process fails, the
system informs the user that the heel
creation is not possible, asking for




Figure 2: A Physical prototype obtained from
ShoeHeel 3D

additional manual modeling/design
adjustments.

Production tests of physical models
have already been implemented with
excellent feedback from end-users:
digital models of completely new
heels were exported from ShoeHEEL,
using standard industry file formats,
and produced without errors using
the prototyping equipment installed
with the industrial partner, confirm-
ing the system’s compatibility and
integration (cf. figure 2).

The intensive testing and refine-
ment of the system in industrial envi-
ronment assures its utility and liabili-
ty, complemented by the support of
several filters for standard data for-
mats for models import and export
(IGES, STEP, STL, VRML).

ShoeCave

Major implementation efforts were
applied for the ShoeCave system
improvement, namely the application
for the visualisation of models (both

Figure 3: Aspect of
the user interface for
presentation prepa-
ration and control

3D virtual and digital images of phys-
ical models) and multimedia presen-
tations for groups visiting booths
during exhibitions and fairs.

A specific application has been
developed for the preparation and
control of the collection presenta-
tions (figure 3) and a special setup
system has been conceived in order
to better suit the exhibitions’ and
fairs’ particular needs: it had to be
light and easy to set up, offering an
innovative and attractive image.
Thus, a holographic screen was used
for presentation projection (using a
high-performance multimedia projec-
tor connected to the computer) in
order to give the visitors the sensa-
tion of being looking onto a typical
shop-window. This effect is rein-
forced by the possibility of visualisa-
tion in passive stereo mode. Interac-
tion and inquire functionalities were
also implemented in order to offer
the visitors some degree of interac-
tion and easy access to the informa-
tion regarding the different collection
models.

GestCAM

The GestCAM system is also present-

ly installed and functioning at DCB -

Componentes e Calcado, SA.
According to the feedback received

from industry end-users, all function-

al requirements were met.

Conclusions and Future Work

All systems developed by CCG under
the FATEC project exist now as func-
tional prototypes and are presently

installed and under utilization in
industrial environment. Functional
tests of the systems, in real-use con-
ditions, were performed for function-
ality validation and improvement.

These systems aim at an higher lev-
el of information integration, by
enabling the facility of information
share, and by offering new interac-
tion modalities for information
manipulation, more intuitively and
user-friendly, thus innovative when
compared with those usually adopted
and in use at the Portuguese
footwear industry.

Therefore, these applications,
together with others under develop-
ment in the context of the FATEC
project, constitute good examples of
the national policy of investment on
R&D, oriented to the development of
innovative applications that correctly
fit the footwear sector’s specific
needs.

Acknowledgements

For the development of all above-
mentioned systems, the collaboration
of all consortium partners was of
fundamental importance, namely
CTC - Centro Tecnolégico do Calca-
do, CEl - Companhia de Equipmen-
tos Industriais and DCB - Compo-
nentes e Calcado, SA.

A special reference is due to the
Portuguese Ministry of Economy sup-
porting programs that supported the
realisation of FATEC: Prime/POE.
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Das virtuelle Ozeanarium ist die
virtuelle Darstellung des realen
Ozeanariums in Lissabon, das im
Rahmen der Weltausstellung
EXPO’'98 gebaut wurde.

Auf Grund der gréBeren Verarbei-
tungsleistung normaler of-the-self
PCs braucht man fur solche Simu-
lationen jetzt keine Graphik-GroB-
rechner mehr; sie kénnen auch auf
normaler Hardware durchgefihrt
werden.

Der GNU/Linux-Port ist eine preis-
werte  Version der Original-
Anwendung. Er basiert sowohl auf
Open-Source-Software als auch
auf preiswerter Hardware.

10 CG topics 5/2005

Porting the Virtual Oceanarium to

GNU/Linux

Miguel Portela, Leonel Valbom

Introduction

The Virtual Oceanarium is a virtual
simulation of the »Oceanério de Lis-
boa«, including a representation of
the entire EXPO'98 area and its inte-
rior, inclosing the central tank and
the four existing habitats.

Increasing processing capacity of
commodity computers makes it pos-
sible to run such a simulation on
common hardware, instead of a
graphics mainframe.

The goal of this project is to port
the existing application to a low cost
platform, making it therefore afford-
able for a whole new range of appli-
cations.

Original Implementation

The original Virtual Oceanarium runs
on an Onyx2 Infinite Reality deskside
computer with the IRIX Operating
System.

Artificial characters, using artificial
life techniques, simulate the natural
behavior of the represented crea-
tures, which were chosen by
»Oceandrio de Lisboa« biologists as
being the most representative ones.

In addition to the user controlled
mode, which allows for free naviga-
tion throughout the building, it is
possible to observe automatically the
behavior of some fishes, by following
them throughout the tank.

Currently, the application is con-
trolled by a 3D mouse and uses a
projection table with active stereo as
its display output.

The GNU/Linux Port
Due to its free nature, the GNU/Linux
operating system was chosen for
porting the Virtual Oceanarium to a
PC platform.

Porting the Virtual Oceanarium to
the GNU/Linux OS involved:
— The use of a different Scenegraph
— Development of a loader for the

3D Models

— The use of a layer for input and
output handling

Since Open Source software was pre-
ferred, OpenSG was selected as the
Scenegraph system for the project.
As OpenSG does not support the
Fraunhofer VR data-exchange format
(FHS), it was necessary to write a
specific loader for the 3D models.

The code went through a deep
revision to replace all the geometry
and mathematics, initially written for
the »Y« Scenegraph, by their equiva-
lents in OpenSG.

Except for the above mentioned
changes, the simulation code was
kept intact.

In order to interact with different
VR input devices, VRJuggler was used
with OpenSG. VRJuggler is a collec-
tion of tools which simplify the
development of Virtual Reality appli-
cations. Besides handling input, it
provides support for different types
of output devices, namely 3D Stereo
output and CAVE systems.

A joystick is used as user interface,
allowing adequate control of the
application with lower costs, when
compared to the input gear com-
monly used in VR systems.

Ongoing and Future Work
At the moment, scenegraph-related
modifications are almost concluded.

Some changes are being made to
the way fish movements are comput-
ed.

In the original oceanarium, only
bigger species had their body move-
ments simulated. Fish corporal move-
ments are now calculated by vertex
shaders, being directly processed by
the graphics hardware. This allowed
to extend this feature to all the exist-
ing simulated species.

Different shaders are being created
for species with distinct locomotion
types, based on mathematical func-



tions that describe their movements. Figure 1: Exterior
The shaders can be seen in action view
in figure 2 where various mackerels
»swim« with their characteristic
carangiform locomotion type.
Future work includes enhance-
ments to the sound implementation
by introducing new features, such as
new sounds with longer loops.
Water waves and caustics will be
added later for a more realistic feel-
ing of the oceanarium.
It will be possible to create courses
to present the Virtual Oceanarium in
an automated manner with pre-
defined routes and duration.

Conclusion
The port of the Virtual Oceanarium is
based on open source, free software,  Figure 2: Group of
and low cost hardware (PC platform).  mackerels swim-
The use of OpenSG and VRJuggler ming. Their body
allowed a seamless migration from movements are cal-
. . culated by a vertex
the graphical server architecture toa ¢ qer
desktop solution, while being able to
maintain the existing simulation part
of the application.
Some improvements were intro-
duced by the use of hardware
shaders, particularly in what con-
cerned the fish corporal movements.
These are the first results of a
series of studies on the Virtual Ocea-
narium implementation.
Further development will collect
more species and tanks.
This application may be used not
only for entertainment, but also for
educational purposes.
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The MeCMAP - Multi-Cultural
e-Learning Competencies Map

Antdnio Freitas, Manuel Santos, Luis Almeida

Motivation
With the integration of the European
Union large companies as well as
small firms operating in a knowledge
based economy have to rely increas-
ingly on the interrogation of non-
domestic sources of information and
knowledge bases, having to accom-
modate the particular cultural con-
text of the region or country in order
to gain or maintain a market advan-
tage. Also, learning in the work place
has increasingly to take into account
the cultural diversity of its workforce,
reflecting the multi-cultural social
environments businesses are situated
in. European social partners recog-
nize that the lifelong development of
competencies depends on a work-
force with skills that include among
others »at least a second language,
computing skills, ability to communi-
cate, including in a multi-cultural
context, and the ability to learn how
to learn«.

In a concomitant relationship the
introduction of e-learning can act as
a key driver in the business’ adapta-

tion to changing markets and the
development of its workforce. Online
learning developers and training
designers will need to understand
and address this multicultural context
of their customers and clients in
order to ensure a competitive advan-
tage and reflect and accommodate
an increasingly diverse market place
and its workforce. The entire e-learn-
ing process, paying attention to cul-
ture is a key factor to success, it pro-
vides an intelligible interface that is
user friendly and free of inappropri-
ate stressors. Not only does it help us
avoid offending or misleading diverse
users, but it also helps organisations
add value from the diversity that end
users bring to it.

The Project

The MeCMAP project highlights the
potential contribution of e-learning
to vocational training within the EU.
Beyond small businesses and their
workforce, the project target audi-
ences include e-learning and web
developers, training providers and

T =] Figure 1@ Example of

back office screen

Dieser Beitrag stellt das MeCMAP-
Projekt vor, welches von der Euro-
paischen Kommission unter dem
Leonardo-da-Vinci-Programm
gefordert wird. Es zielt darauf hin
Referenzmaterial fur multikulturel-
les E-learning fir kleine Unterneh-
men zu untersuchen und funf
Online-Datenbanken mit frei
zuganglichen Informationen zur
Verfiigung zu stellen.
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public administrators, as well as

many other private sector organisa-

tions. The project is partly funded by
the Leonardo program.

The project looks at multicultural e-
learning provision for small business-
es, supported by the establishment
of five online databases:

— Collation and analysis of e-learn-
ing project results and initiatives
that have addressed multicultural
aspects, particularly in small busi-
nesses. This includes case studies
to illustrate good practice

— European ‘roadmap’ of organisa-
tions to introduce and promote
multilingual and multicultural e-
learning competencies and stan-
dards, together with a description
of current and relevant national
or regional policies

— Common framework of reference
for the competencies and qualifi-
cations of vocational teachers,
trainers and technical specialist
trainers working with small busi-
nesses in a multicultural context

— Resource pool of guides and ref-
erence material useful to trainers
and developers working in multi-
cultural e-learning environments

— Linguistic, social, technical, educa-
tional, economic, and geographi-
cal information. This will help
visualize European multicultural e-
learning contexts by utilizing a
clickable map interface to link to
the databases and highlights

themes such as social exclusion
and the digital divide in work
based learning.

Of interest for academic audiences is
the development of an analytical
rationale including a range of defini-
tions of multiculturalism to frame the
various resources compiled in the
MeCMAP databases.

We have now developed a draft
version of the databases for pilot
testing. By the end of the project the
databases will be accessible from
Www.mecmap.org.

The Technical Solution
For the project development and
implementation, tasks were assumed
by the consortium partners, accord-
ing to their profiles and compe-
tences. CCG has, among others, the
responsibility for designing and build-
ing the overall database framework
to organize, structure and make
accessible resources and results
across all databases above referred.
SQL server technology has been
adopted for information manage-
ment platform implementation and
NET for software development. All
the reference material, collected, pre-
pared, and revised by partners is clas-
sified and included into the databas-
es. This operation can be performed
remotely through the web-based
backend application interfacing the
databases. Such an application is

restricted to authorized users, which
are, for now, the project members.

At a later stage a manager must be
nominated for the job.

The geographical information
database querying interface presents
the particularity that the country (fil-
tering information by country) the
information refers to can be interac-
tively selected in a clickable map.

Consortium Partners and
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Dieser Beitrag gibt einen allgemei-
nen Uberblick Gber die Access-
Grid-Technologie mit Hinweisen
auf ihre technischen Aspekte und
einer kurzen Beschreibung der
Architektur eines Access Grid
Node. Er stellt die Unterschiede
zwischen der Access-Grid-Techno-
logie und anderen herk&émmlichen
Technologien fur Videokonferen-
zen dar und zeigt einige der Griin-
de auf, weshalb sich das
TORGA.net-Konsortium fur diese
Technologie zur Durchfuhrung
von Videokonferenzen zwischen
der Universitat von Minho im Nor-
den Portugals und der Universitat
von Vigo im spanischen Galizien
entschieden hat.
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Grid Technology in TORGA.net Context

Rui Castro, Ana Lima, Adérito Marcos

Introduction

The TORGA.net - Trans Portugal Gali-
cia Network - project is funded by
Interreg lll-A Community Initiative,
Galicia North of Portugal Subpro-
gramme involving the following part-
ners: University of Vigo and Centro
de Supercomputacion de Galicia
(CESGA) from Spain and University of
Minho and Centro de Computacdo
Gréfica (CCG) from Portugal. Its main
objective is to build an efficient com-
munication platform between the
research and innovation communities
of the South of Galicia and the North
of Portugal, in order to encourage
the collaboration between them and
simplify the economic and social inte-
gration of this bordering zone. In
practical terms, this project involves
the installation of several Access Grid
rooms. The Access Grid is an ensem-
ble of resources including multimedia
large-format displays, presentation
and interactive environments, and
interfaces to Grid middleware and
visualization environments.

These resources are used to sup-
port group-to-group interactions
across the Grid. For example, the
Access Grid is used for large-scale
distributed meetings, collaborative

Figure 1: Access Grid
room in university of
Minho (Braga)

work sessions, seminars, lectures,
tutorials, and training. Therefore, the
Access Grid technology differs from
desktop-to-desktop tools that focus
on individual communication.

Access Grid technology

A Grid is a set of hardware and soft-
ware resources distributed over the
Internet that provide services accessi-
ble through a set of protocols and
open interfaces (resource manage-
ment, remote process management,
communication libraries, security,
monitoring support, etc) organized
by well defined proceedings and
good practices. The virtual organiza-
tions that interconnect through a
Grid are responsible for their own
security and resource management
policies. This means that the technol-
ogy used to build a Grid is comple-
mentary to other technologies
enabling the use of distributed
resources from the intranet of those
organizations.

The need to use resources already
available in the systems connected to
the Internet and to simplify their
usage created an opportunity for a
new information technology known
as Grid. The idea for this new tech-
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nology is to offer access to various
resources geographically dispersed,
such as supercomputers, clusters,
storage, information sources, tools,
etc. Therefore, the distributed sys-
tems can be used as a single virtual
system by various applications.

A Grid system is defined by the
dependency in a centralized control,
for being based on open standards
and for providing quality of service.
As such, the objective of the Grid
technology is to bind resources of
distinct administration domains,
respecting the policies and internal
management tools of those domains.

Access Grid is a framework of
hardware and software resources
over multicast networks with middle-
ware interfaces, used to make
human interaction and collaboration
between local and remote spaces
easier.

Each Access Grid Node connects to
other nodes, creating a flexible Col-
laborative Virtual Environment that
makes possible for multiple users
located in different physical locations
to communicate and collaborate as if
they were working in the same
room.

In an Access Grid Node, audio,
video and data create environments
that make other participant nodes
feel like they were working in the
same physical space.

In order to create this environment
some aspects must be taken into
account, like the room space, equip-
ment layout and the construction
and configuration of the Access Grid
Node.

An Access Grid Node is composed
of four components:
Audio System,
Video System,
— Visualization System, and
Network

Access Grid vs. Conventional
Videoconferences
What are the advantages of an
Access Grid Videoconference Sys-
tem? What are the differences
between Access Grid and conven-
tional videoconferencing technology?
Table 1 presents a comparison made
between a videoconference taking
place in an Access Grid Node versus
a videoconference in a conventional
room.

In a traditional videoconference
session we have a peer-to-peer

Venue
Server
Management

topology in which every peer estab-
lishes a connection with every other
peer in the conference that usually
resumes to one. This is mandatory
with unicast networks, while in an
Access Grid session, since it is based
on a multicast network, one node
(peer) broadcasts video, audio and
data stream(s) only once and every
other node (peer) receives that
stream, repeated as many as it
wants, only limited by its own band-
width. This means that the Access
Grid technology is scalable in terms
of the number of participants in a
particular session.

The possibility to share resources
and applications is another important
issue compared to other technolo-
gies. Some technologies allow at the
most the sharing of a virtual board in
which the participants can write and
make simple drawings. However,
with Access Grid, the participants
can share applications like web
browsers, slide show presentations,
etc. More, the resources of each
node can be shared and used by
applications as a single virtual sys-
tem.

Access Grid Node: Software Archi-

tecture

The Access Grid infrastructure has

the following components (figure 3):

— Venue Server: is where virtual
rooms are created, modified and
removed using a tool called
»venue management tool«.

Node
Management
Client

Client

Venue

Figure 3: Client-server structure in virtual rooms

Access Grid Node
Node
Service
|
\ \ \
Service Service Service
Manager Manager Manager
\ \ \
‘ Service ‘ ‘ Service ‘ ‘ Service ‘
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Videoconference Access Grid:
Characteristics

Conventional Videoconference:
Characteristics

Requires Broadband Networks
(Internet2, GEANT)

Require conventional networks:
Internet, RDSI, ADSL

Multicast networks

Unicast networks

Multiple open source software
resources

Require multiple hardware resources

Require few hardware resources

Multiple audio/video streaming

Projection of high quality image

Image of variable quality and small
dimensions

Complex collaborative virtual spaces

Simple collaborative virtual spaces

Great interactivity

Poor interactivity

Table 1: Comparison between Access Grid and conventional videoconferences

Therefore, the Venue Server con-
nects different Access Grid Nodes.
— Venue Client: software that serves
as a connection between the
node and the virtual class room

(»virtual venue«)

Allows:

- To share data,

- To share applications, such as
Remote PowerPoint Presenta-
tion Tool, Whiteboard,
GridFTP, distributed Web
Browser, distributed Chat
Room, shared Bookmarks,
Voting Tool, Question &
Answer Tool, etc.

— Virtual Venue: cooperative virtual
space.

— Node: collection of hardware and
software resources.

As seen in Figure 2, the Node Service
connects to the Service Manager in
each machine. The Node Service
exposes to the outside the resources
of each machine of the Node. There-
fore, the components are:

— Node Service: central point of
contact in a node.

— Service Manager: manager that
controls the services in each
machine. There is one for each PC
to control the service execution.

— Service: include the hardware and
software resources needed to
provide a certain service (such as
audio and video streaming).

The functionalities of each Node are
determined by the services installed.
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Conclusion

The experience provided by the
Access Grid technology is very differ-
ent from the traditional videoconfer-
encing systems. In the domain of rich
and interactive remote collabora-
tions, Access Grid has an excellent
performance when compared to oth-
er technologies.

Another feature that makes Access
Grid stand up over other systems is
its scalability; a session can be estab-
lished between several nodes, each
with the possibility to see the others;
events with up to 100 participant
nodes have already taken place using
Access Grid technology. This is possi-
ble because Access Grid is based on
multicast networks, meaning that
one node has only one outgoing
audio/video stream that flows over
the multicast network to every other
participant node.

Summarizing, the Access Grid tech-
nology offers the following capabili-
ties:

— high-quality multichannel digital
video and audio

— prototypic large-format display

— integrated presentation technolo-
gies (PowerPoint slides, mpeg
movies, shared OpenGL windows)

— prototypic recording capabilities

— integration with Globus for basic

services (directories, security, net-

work resource management)

macroscreen management

— integration of local desktops into

the Grid

multiple session capability
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German Abstract

Dieser Artikel beschreibt die Kon-
zeption und Implementierung
eines  Prototypen  flir den
Gebrauch in Ausstellungsraumen,
in welchen die Besucher mit trag-
baren, WLAN-fédhigen Geraten
ausgestattet werden. Die Archi-
tekturmodelle in den Ausstellun-
gen werden mit multimedialen
Informationen erweitert. Sobald
ein Benutzer in die Nahe eines
Modells kommt, kann er auf jene
Informationen zugreifen. Der Pro-
totyp wird in einer Reihe von
Architekturmodellen des bertihm-
ten spanischen Architekten Rafael
Moneo wahrend einer Ausstellung
im September und Oktober 2005
im Kubo-Ausstellungszentrum der
Kutxa Foundation in Donostia, San
Sebastian getestet werden.

Interactive Mobile Assistants for
Added-value Digital Contents

Maria Teresa Linaza, A. Susperregui, H. Escudero, D. Oyarzun, A. Ortiz

Introduction

During the last decades, a great num-
ber of projects related to the applica-
tion of innovative technologies to Cul-
tural Heritage have been implement-
ed. Some European projects have
assessed some of the most outstand-
ing technologies: 3D digitalization and
scanning techniques have been used
for the reconstruction of historical
objects (3D-MURALE), Virtual and
Augmented Reality technologies allow
new interaction ways for users and
experts (ARCHEOGUIDE, RENAIS-
SANCE, CHARISMATIC), mobile
devices and multimodal interfaces
provide intuitive and personalized
access to scientific information from
museums and archaeological sites.

Within these applications, multime-
dia guides must support important
personalization of the content
owned by cultural institutions in
order to provide users with a visit in
accordance with his/her background.
At the same time, a guide for a
museum or exhibition room should
encourage learning and personal
enrichment.

Therefore, information should be
displayed taking into account the
physical location of the visitor as well
as the position of the artworks in
their natural environment. The over-
all experience can be optimized by
the connection between the informa-

tion of the exhibition and the presen-
tation to the visitor in a coherent
way depending on the location.

Description of the Project

The project analyzes the use of wire-
less technologies in the implementa-
tion of interactive mobile assistants
based on Virtual Reality and story-
telling technologies. The availability
of portable devices with wireless
capabilities has a great potential in
different application domains. Using
the wireless networks, mobile devices
can detect the position of the visitor
and stream additional content in real
time.

The project relies on a high-band-
width wireless infrastructure to
download information about archi-
tectural scale models as visitors navi-
gate through an exhibition. This
enables to support them with inter-
active services and highly dynamic
information. In addition, the same
network infrastructure provides loca-
tion information to the system.

The prototype will be tested on a
set of exhibits of architectural scale
models from the famous Spanish
architect Rafael Moneo in the Kubo
exhibition center of Kutxa Founda-
tion in Donostia, San Sebastian dur-
ing September and October 2005. As
a visitor walks up to a particular
exhibit, the prototype provides inter-

Figure 1: Schema of @
the proposed system
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action, information and ideas about
the exhibit. In addition, visitors can
learn more about architecture, and
the history and evolution of the
exhibit itself in a personalized way.

Technological Components

The prototype includes three main
components: storage, management,
and access to cultural multimedia
content using relational databases,
generation of content with an
authoring tool and visualization of
the multimedia content on the basis
of wireless technologies.

Storage, management, and access
to cultural multimedia content

The first step in the implementa-
tion of the overall prototype has
been the definition of a database in
the main server that stores the avail-
able multimedia contents. This
database stores information about
concepts that are related to the
architectural scale models. Each piece
of information includes different
types of content: images, texts, spo-
ken texts (in simple text format),
videos, and audio files.

As content is personalized to the
visitors, the same information is pre-
sented to different profiles of users.
Therefore, a profile is attached to the
content during the generation pro-
cess. It must be mentioned that
although each concept includes dif-
ferent pieces of information, each of
these pieces is classified according to
the user profile.

The output of the storage and
management system has a web site
format. The appearance of the out-
put is based on some previously
defined templates. These templates
are created dynamically, allowing to
change the distribution of the differ-
ent types of content on the final web
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Sewides v Figure 2: Wireless

prototype.

site for visualization. Content genera-
tors determine the final choice of the
template and the content.

Tracking of the user

Location awareness is seen as a key
issue within the project. The informa-
tion about the position of the users is
not interesting for them in most of
the cases. But if a system is aware of
the current location of the user, it
can infer from the geographic posi-
tion of the user what the most inter-
esting contents are.

Within the project, we have select-
ed a tracking system based on the
location features of a wireless LAN.
Due to the high-level features of the
visualization device, which is sensible
to the use of wireless connections, it
also tracks the position of the user.
The application allows to select the
desired artefact from the database,
its position in the room, and the area
around the element where the user
shall receive the information.

Once all these data have been
inserted, the program automatically
detects which information shall be
provided to the visitor. The perfor-
mance of the system is as follows.
The tracking data is retrieved by the
application which calculates if users
are inside the areas where informa-
tion shall be provided. If so, the iden-
tifier of the architectural scale model
is sent to the application running on
the hand-held device.

The Kubo exhibition center is com-
posed of three exhibition rooms,
with a total area of 739.6 m? dis-
tributed among three different exhi-
bition rooms of 489, 146.6, and 104
m?. In order to cover the mentioned
area, five Access Points have been
installed, three in the main room and
one in each of the remaining rooms.

Visualization of the content

In order to implement a light, wireless,
and compact prototype for the visual-
ization of the content, the OQO hand-
held computer has been selected as
the user interface. Due to its high per-
formance, this device does not only
allow the streaming of the personal-
ized multimedia content to each visi-
tor, but also tracks their position.

The OQO, a compact unit measur-
ing 4.9"” x 3.4 x 0.9", is based on a
1GHz Transmeta Crusoe processor
and weights approximately 400 g.
We found the unit to have a battery
life of nearly one hour and 45 min-
utes while requesting web informa-
tion via wireless LAN, and to be rela-
tively resistant to rough treatment.

As content is personalized, visitors
must first enter some personal
details, such as their interests and
preferred language. Simple question-
naires are presented about these
issues. As it was mentioned before,
when the visitor gets close to a scale
model, the visualization application
receives the identification of the scale
model in front of the visitor. Based
on the profile of the visitor, the
application makes a query to the
server to decide which piece of infor-
mation of the scale model is the
most appropriate one for the visitor.

The server creates the web site and
sends it to the hand-held device. One
of the most innovative issues of the
project is the inclusion of virtual char-
acters who read the spoken text in
real time. When the query is sent to
the server, a servlet creates the audio
and phoneme files, and stores them
into the server. Then, the virtual
character is inserted into the web
page using an applet.
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German Abstract

Europa steht an der Schwelle zum
digitalen Fernsehen. Um die
Kosten fur den Massenmarkt zu
begrenzen, sind die zur Zeit erhalt-
lichen Set-Top-Boxen  (STB)
zumeist nur mit grundlegenden
Dekodierungsfahigkeiten ausge-
stattet.

Das Projekt KonekTV wird dem
Benutzer durch die Entwicklung
einer PC-basierten STB mit neuer
und  besserer  Funktionalitat
zusatzliche Maoglichkeiten bieten.
Zielgruppen sind hier insbesonde-
re Senioren und Behinderte.

In diesem Zusammenhang und im
Einklang mit dem Forschungsbe-
reich Soziale Technologien bei
VICOMTech  liefert  KonekTV
benutzerfreundliche, intuitive und
angepasste Schnittstellen, um spe-
zielle Dienste wie Video-Konferen-
zen, e-Health, Internet usw. nut-
zen zu kdnnen. Dies stellt einen
neuen Schritt im Prozess der e-
Inclusion dar.

KonekTV, a new approach to

iTV services

Igor G. Olaizola, Gorka Marcos Ortego

Introduction

Digital TV is coming as a new expetri-
ence where the watcher leaves
his/her passive attitude to become an
active user who interacts with a new
set of services. Although the digital
technology offers a great deal of
possibilities, this domain is influenced
by the decoder manufacturers who
are eager to keep the final cost of
their products as low as possible in
order to sell as much decoders as
possible. This is the reason why the
set-top boxes are not yet powerful
enough to run most of the commu-
nication and entertainment services
already available for current PCs.

This project aims at developing a
hybrid decoder that combines the
main features of a set-top box with
the potentiality of the conventional
personal computers (PCs), integrating
the ease of use of a television set
with the performance features of the
PCs. This will allow the provision of
advanced interactive services.

Although these services are basical-
ly addressed to every kind of user,
this project focuses on the e-inclu-
sion of those users who nowadays
find various difficulties to access the
digital content, services, etc. The pro-

Figure 1: Screenshot
of the system

ject team considers the use of the
television as a gateway to the Inter-
net one of the best chances to pro-
mote and ensure the e-inclusion of
elder people, people from rural
areas, disabled people, etc.

Prototype
Accordingly, the prototype developed
in KonekTV integrates the television
with other kinds of services (e.g.
video conference, video on demand,
e-mail, conversational interfaces, and
so on). One of the main ideas devel-
oped in this project is to group all
multimedia services in just one
device. Video on demand services,
DVDs, DVB broadcast, recorded files,
and video conference streams can be
managed by the KonekTV device and
displayed on the TV set in a very
intuitive way.
The main features of the KonekTV

device are:
— Standard components

- i386 architecture

- PClslots

- USB ports
— Connectivity

- DVB-T card

- IR receiver (for remote control)

- Ethernet card
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— Drives
- DVD-RW

- HDD
— /O Interfaces
- Remote control as input inter-
face
- TV screen as output interface

The software development has been
implemented using standard C++
libraries on a Linux operating system,
but due to the fact that the graphical
layer has been programmed based
on Qt libraries, most parts of the sys-
tems could be directly ported to
another operating systems like Win-
dows.

Figure 2: Video con-
ference

Services

The KonekTV prototype is currently

able to offer the following services:

— Digital TV (DVB-T) (live, recording,
and playing)

— Video on demand

- DVD

— Music playing

— Video conferencing

— Internet browsing

E-mail

System management guided by
Avatars

The 1/O interfaces introduce certain
difficulties in some services. TV
screens offer PAL features which are
quite different from current PC
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screens. The lower resolution of PAL
systems changes the features of web
pages which are much more difficult
to read and browse. Therefore, the
goal of this project is not to offer
Internet access through the television
but to offer some services using the
Internet framework.

The remote control is an easy and
comfortable way for managing and
browsing, but it is not a good device
for typing. Although they can work
like mobile phone keypads, it is not a
comfortable way of writing. Thus, for
example, the e-mail client sets more
value on reading e-mails than on the
writing process. This functionality can
be very useful to send messages
without any cost and in a transparent
way.

Consortium

The consortium was constituted
assuring its multidisciplinarity. It
therefore consists of experts on digi-
tal television, engineering, accessibili-
ty, and digital service providers.
ICAVI-BIKAIN is a company whose
expertise is based on the consultancy
in the field of assistive techniques for
disabled people. DOMINION Inge-
nieria is an engineering company
with a lot of expertise in the defini-
tion and development of technologi-
cal projects in rural areas. During the
last few years, DOMINION Ingenieria
has brought the IST services to most
of the remote rural areas in the
Basque Country. Balada is a company
providing their clients with the need-
ed facilities for the access and host-
ing of IST services. Finally
VICOMTech is member of the Ini-
GraphicsNet with 5 years of experi-
ence in the development of innova-
tive projects in the field of Digital
and Interactive Television.

Points of Contact

Igor G. Olaizola

Gorka Marcos Ortego

VICOMTech, San Sebastian, Spain

E-mail: iolaizola@vicomtech.es
gmarcos@vicomtech.es
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»Structural Steel Detailing« ist
eine von vielen Anwendungen der
CAD-basierten Entwicklung. Die
derzeit auf dem Markt erhaltlichen
Standardpakete sind jedoch nicht
in der Lage, die nicht-geometri-
schen Daten eines Modells voll
auszuschopfen.

Aus traditioneller Sicht muss ein
Benutzer sehr erfahren sein, um
mit solchen Programmen die best-
moglichen Ergebnisse zu erzielen,
und selbst dann ist es nicht ausge-
schlossen, dass diesem Fehler
unterlaufen. Probleme, die bei der
Visualisierung, Dimensionierung,
dem Vergleich von Anfangs- und
Endphasen einer Entwicklung auf-
treten kénnen, werden von der
Industrie durchaus in Betracht
gezogen, jedoch nur aus rein geo-
metrischer Sicht behandelt.

In einem »Steel Detailing« Model
ist eine Vielzahl an potentiell nitz-
lichen Informationen enthalten;
diese Informationen konnten auch
in ihrem semantischen
Zusammenhang betrachtet wer-
den und so dem Entwickler eine
Reihe weiterer Hilfsmittel liefern.
Die Hauptaufgabe in diesem Pro-
jekt ist es, eine Toolbox zu entwik-
keln, welche auf den Grundlagen
der Semantik Ingenieuren bei der
Entwicklung von »Steel Detailing«
Prozessen hilft. Diese Toolbox ist
ein Plugin fur eine gangige CAD-
Software und enthalt samtliche
Anwendungen, die ontologische
Darstellungen der verschiedenen
Prozesse, der Plane des Benutzers
sowie Elemente des Modells
benutzen, um damit den Entwick-
ler dabei zu unterstltzen auch
Faktoren auszunutzen, die im
Ublichen  CAD-Ansatz  nicht
berlcksichtigt werden.

MiroView: Semantically Based Tools for
Structural Steel Detailing Design

Carlos A. Toro, losu Arizkuren, Jorge Posada (VICOMTech),

Joaguin Oyarzun (LANIK), Juanjo Falcén (SOME)

Introduction

Nowadays, several CAD systems are
available in the field of Structures
Design (Technically known as Steel
Detailing packages). However, such
programs are often poor from the
perspective of knowledge use, as the
information embedded in the model
is not fully exploited.

A common lack of information is
due to the fact that non-geometric
characteristics are usually not taken
into account. Adjacent features or
logical connections, like, for example,
the fact that for every beam at least
one joining element should exist, are
the kind of information that is not
offered as the CAD packages are
solely focused on geometric entities
such as lines, primitives, curves, etc.

Project Description

The main activity within this project
is the development of a toolbox that
uses semantics in order to aid engi-
neers in the Steel Detailing process
design. This toolbox is a plugin for a
well-known commercial CAD soft-
ware and it contains several applica-
tions that use ontology representa-
tions of the different processes, user

intentions and elements in the model
in order to assist the designer in
exploiting factors that could be hid-
den in the traditional CAD approach.
Among the main objectives the fol-
lowing specifics can be mentioned:
— To develop an ontology-based
description of the elements and
operations involved in a steel
detailing design
To develop a semantic inference
model that allows the Steel
Detailing designer to execute
modeling operations based on the
above-mentioned ontology, using
the specific parameters and
design requisites mandatory in a
3D model interaction
— To extend at least one CAD sys-
tem in its functionality, in order to
obtain a 3D interactive navigation
of a Steel Detailing model and the
corresponding design review
To accomplish the objectives, the
latest advances in Computer
Graphics and knowledge man-
agement will be applied. If possi-
ble, the CAD functions will be
accessed via Meta APIs in order to
have modularity and software
independence.

Figure 1: Steel Detai-
ling Structure visuali-
zed using semantic
criteria
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Toolbox description

As pointed out before, the toolbox is
composed of a set of semantically
based add-ons among which the
most important ones are:

A 3D interactive visualization tool
This is an application capable of basic
interactions with the CAD program
in order to have for instance a
semantic 3D representation of the
Steel Detailing structure, where for
instance camera movements can be
performed and then returned to the
CAD model.

A customized dimensioning system:
Today's CAD programs are able to
dimension the entities for manufac-
turing purposes, the problem arises
when some of the needed dimen-
sions are not provided by the soft-
ware, and hence the need of a spe-
cial user knowledge and experience
based dimensioning system is need-

Figure 2: A close up

elements involved in
the semantic process

ed. This tool supports the dimension-
ing process by using the knowledge
of the user to dimension the ele-
ments in a more suitable way intend-
ed for real manufacturing work-
shops.

A verification tool: From the start-
ing point of the design process hav-
ing just a wire-like structure and until
the final design where a highly
detailed structure is produced, some
of the original elements can be
dropped for several reasons, this tool
compares both initial and final struc-
tures in order to point out the differ-
ences between them, giving the
designer an extra aid by presenting
them visually.

An automatic element placement
tool: Some elements can be auto-
matically placed when a Steel Detail-
ing Structure is designed; this tool
will provide the possibility to auto-

Figure 3: The sup-
porting model onto-
logy (excerpt)
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showing some of the

matically add features based on the
sub-structure of topical design stage,
reducing design problems as some
repetitive processes can be automati-
cally produced.
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German Abstract

SchweiBarbeiten sind ein Beispiel
far einen industriellen Vorgang,
der von qualifizierten Arbeitern
ausgefuhrt werden muss. Die Aus-
bildung dieser Arbeiter erfolgt tra-
ditionell durch Ubungen an echten
Geraten, wodurch bestimmte Risi-
ken und Kosten entstehen. Das
Hauptziel des Projektes SIMUSOL
ist die Entwicklung eines Systems
fur SchweiBsimulationen, das zu
Beginn der technischen Ausbil-
dung zukunftiger SchweiBer ein-
gesetzt werden soll. Das System
wird aktuelle Visualisierungs- und
Interaktionstechnologien einset-
zen und verschiedene Technolo-
gien wie Erweiterte und Virtuelle
Realitat auf ihre Eignung hin aus-
werten. Das Design wird von der
ausgewahlten Technologie abhan-
gen und in jedem Fall verschiede-
ne Schwierigkeiten beheben mus-
sen.

SIMUSOL - An Interactive Educational
Welding Simulation System

Alvaro Segura

Introduction

A number of activities in the industry
imply certain risks, and thus require
good previous training. In the first
stages of training simulators can pro-
vide the trainee with valuable knowl-
edge and practical skills in a safe
environment. Welding is one of
those activities presenting some risks
and wasting costly materials and
energy.

The goal of this ongoing project is
to develop an interactive welding
simulation system which can be used
as a learning tool avoiding potential
risks and especially reducing energy
and material costs.

The consortium is led by Redox
Multimedia, a company specialized in
multimedia and online e-learning
courses for professionals, and
includes VICOMTech as well as edu-
cational centers specialized in techni-
cal training with experience in weld-
ing courses.

System overview

The simulator is a virtual substitute of
the real welding equipment, emulat-
ing parts such as the regulation pan-
el and the welding hand tool. The
system will provide its users with a
set of practical exercises of increasing
difficulty and will guide them while
performing the virtual welds, storing
statistics about their progress.

The system has a simplified physics
simulation core, where the welding
process is mathematically modeled, a
visualization module and a physical
setup including the tracked hand
tool. The simulation algorithms are
quite simple approximations, as more
precise models are completely unus-
able in a real-time application.

Visualization module

During the project specification
phase several designs for the visual-
ization system have been considered.
These include techniques such as
augmented reality, virtual reality or

Figure 1: A work
piece and the wel-
ding electrode in the
simulator user’s view
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3D graphics on an orientation-
adjustable flat panel. In the case of
an AR-based system, the user would
use physical replicas of the hand tool
and working pieces and the visualiza-
tion subsystem would superimpose
the evolution of the welded seam,
sparks, and other information (guides
and error indications) over his view.

A survey of the devices required for
the different proposed designs was
made in order to have a clear idea of
their complexity, cost, and overall
suitability for this project. For
instance, a video-see-through AR
supporting HMD with small cameras
mounted has been identified, as well
as several stereo VR HMDs and pose
tracking devices.

Finally, an immersive Virtual Reality
system using an HMD has been cho-
sen as the best solution and is being
implemented. The system integrates
a cost effective head-mounted dis-
play based on recent OLED microdis-
play advances. The simulator design
in this case is quite similar to the
augmented reality solution although
everything, including the tool, elec-
trode, and pieces to weld, would be
computer-generated with real-time
rendered 3D graphics.

Tracking module

The main input for an interactive vir-
tual welding system is the motion of
the welding torch (the evolution of
its position and orientation).
Although some limited testing can be
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Figure 2: A transpa-
rent welding torch
moving as a referen-
ce for a beginner
user

performed using a conventional
mouse a 6-DOF tracking device is
needed. Initially as an inexpensive
solution an optical tracking design
was tried, based on markers attached
to the tracked tool and a Webcam.
However, it used too many computa-
tional resources and the values
obtained had very low resolution and
quite a lot of noise.

The current configuration uses an
AC magnetic tracker from Polhemus.
The resolution obtained (a fraction of
a millimeter) is suitable for our appli-
cation, while its static precision,
which varies slightly with sorrounding
magnetic fields and metallic objects,
is not so important. The tracker
includes two sensors, and our system
uses the second one to track the
user’s head in order to display the
correct view on the HMD.

A simpler, more affordable config-
uration is also available which uses a
conventional monitor as visualization
device, avoiding the need for a costly
HMD and requiring only one tracking
sensor. However this is not an opti-
mal solution and is intended mainly
for testing and some limited learning.

Educational content

Our virtual welding system is intend-
ed to be a learning tool. A set of
exercises of different difficulty will be
presented to its users. The system
will include visual indications to
guide beginners in the proper use of
the hand tool. For example, as

shown in figure 2, a transparent elec-
trode holder will perform an exercise
showing the correct orientation and
movement speed and letting the user
follow it with his interactive tool.
More or less visual aids will be dis-
played depending on the skill level of
the trainee. On the highest levels, the
view will be darkened to match what
real welders see through their pro-
tective visors.
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TOPATU: Virtual Character Multidevice

for Contact Application

Amalia Ortiz, David Oyarzun, Maria del Puy Carretero

Das Projekt TOPATU wurde inspi-
riert durch die zunehmende Ver-
breitung des Internets, des Fernse-
hens und mobiler Gerate als Kom-
munikationsmedien, unter
anderem zum KnUpfen neuer
Bekanntschaften. Das Projektziel
besteht in der Implementierung
neuartiger Benutzerschnittstellen,
so dass das Haupt-Interaktionsele-
ment mit dem Benutzer nicht
mehr ein Text ist, sondern ein
benutzerdefinierter und sprachbe-
fahigter Avatar, also eine virtuelle
Person, welche den Benutzer beim
Kommunizieren mit anderen
Benutzern, beispielsweise Uber
Mobiltelefon, das Fernsehen oder
einen mit dem Internet vernetzten
PC reprasentiert.

Introduction

Project TOPATU is born to give

answer to a series of tendencies that

are observed in the present scene of

the communications:

— The increment in the use of
mobile devices

— The successful offers in the Inter-
net services such as the Chat sites

— The necessity of interactive con-
tent to achieve a faithful TV view-
er

— The importance in the personal-
ization of the content

— The increment of the regional and
local TV channels in the general
context of the globalization

In this context the company
Donewtech (DNT) has developed a
mobile application, called M-Contact,
which has a lot of functionalities for
the communication between people
such as diary, internal messenger,
tools for defining the own profile,
etc.

The expectation of this project is to
implement a new user interface for
M-Contact, so that the main interact-
ing element with the user is not a
text, but a speech-enabled avatar
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that the user has chosen in order to
represent him or her when communi-
cating with other users by mobile
phone, TV or Internet connected PC.

Web scenario

One of the scenarios is based on the
use of an Internet connected PC. The
user must register on the Web by
SMS. This is the payment method of
the application, so that even if the
user wanted to use only the web
application, he or she would need a
mobile phone to license.

Once the application has been paid
for, the user can begin to define his
or her profile using a graphical editor
(figure 1) in order to configure his or
her avatar integrated in the Web
application. The profile will be saved
to a database on the server, which
he or she will be able to access from
any of the applications (TV, PC, or
mobile phone). As long as the
database is not modified, the avatar
will always have the appearance
defined at the beginning. Another
functionality of the Web application
will be the possibility to create a pri-
vate chat room with other users with
similar affinities. In order to get this,
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Figure 1: Authoring tool for defining the appearance of the avatar mobile phone scenario
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Figure 2: An example of the first prototype

the user enters his or her profile
search on the web page and requests
compatible profiles to be sent to him
or her. After having received the list
with compatible profiles, the user will
be able to choose his or her chat
partner(s) via Web and to start a
chat.

Mobile phone scenario

Once the user has licensed the appli-
cation on the web page as explained
above, he or she can download the
application to his or her mobile
phone as an easy-to-use MIDlet. The
user might have already edited and
stored the required user profile on
the server with the graphical editor
on the web page or he or she can do
it now by filling a questionnaire.
When the user has defined the
avatar that should represent him or
her, he or she can request compati-
ble profiles of other users.

There are three ways to get these
profiles of other users. The user
requests the reception of other user’s
profiles from the server to his or her
mobile phone, the user might see
another interesting user profile on TV
(see the third scenario below), or the
user's mobile phone might have
been in the range of Bluetooth so
that another mobile phone with
Bluetooth technology of a user with
a compatible profile automatically
sends a message to the user.

After having received a list of pro-
files, the user can send messages to
others who receive the messages
using http.

The integration of the 3D avatar in
the MIDlet is one of the biggest tech-
nological challenges of the project,
the reader can see a screenshot of
the first prototype in the avatar

Figure 3: Application
scenarios
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Mobile phone scenario (cf. figure 2).
It offers the possibility to receive
»emotional« messages from a 3D
avatar with a user-selected facial
expression, while a user reads a mes-
sage from another person.

TV scenario

The user has to send an SMS to a
telephone number that is shown in a
TV program so that his or her profile
and message are published. Before
doing this, he or she must have fol-
lowed all the aforementioned licens-
ing and profile definition steps. The
TV program will not only show a text
message but also play back an audio-
visual message.

This project has been partially
financed by the INTEK 2004 program
of the Basque Government
(I-CN0O4DWO1).
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Wachsender Wettbewerb und
Globalisierungstrends fordern Fir-
men dazu heraus, die Zielmarkte
fur ihre Produkte und Dienste ins
Ausland auszudehnen. Der Pro-
zess der Internationalisierung
macht viele Entscheidungen nétig.
Hierzu werden entsprechende
Informationen benétigt, die die
Entscheidungsfindung unterstt-
zen und die erfolgreiche Anwen-
dung der Internationalisierungs-
strategie garantieren. Zu den rele-
vanten Faktoren zdhlen
Marktpotenziale, konkurrierende
Betriebe, die gesetzlichen Gege-
benheiten, die Verkaufsorganisa-
tion und Marktereignisse.
AMI-SME hat die Strukturierung
und Automatisierung der Ermitt-
lung, Sammlung und Analyse von
Marktinformationen zum Inhalt.
Eine methodische Toolbox soll
kleine und mittlere Unternehmen
auf ihrem Weg zur Internationali-
sierung unterstitzen, und ein
umfassendes Werkzeug zur Infor-
mationsbeschaffung und -analyse
wird Uber das Web zuganglich
sein.

AMI-SME, a Solution for an
Internationalization Process of
Small and Medium-sized Enterprises

Eduard Barbu

Introduction

Increasing competition and globaliza-
tion trends are challenging compa-
nies to expand the target markets for
their products and services into for-
eign countries. The process of inter-
nationalization necessitates many
decisions. Adequate information
about the target markets is required
to support decision making and
ensure the successful implementation
of the internationalization strategy.
Among the relevant factors are mar-
ket potentials, competitors, the legal
situation, the sales organization, and
marketing events.

Started in November 2004 AMI-
SME is a European project that aims
at structuring and automating the
identification, gathering, and analysis
of market information. It is designed
to support the internationalization
process of small and medium-sized
enterprises. 13 research and compa-
ny partners from five European coun-
tries participate in the development
of a methodological toolbox and an
Internet search tool.

The expected results

The main outcome of the project will

be a software package and an orga-

nizational concept:

— A methodical toolbox will guide
SMEs (small and medium-sized
enterprises) on their way to inter-
nationalization. It describes useful
internationalization processes,
pinpoints critical success factors,
reveals information demands, and
recommends information sources.

— A comprehensive information
search and analysis tool will be
accessible over the web. An infor-
mation agent gathers information
from within the company, from
professional information providers
and the Web, and presents the
results according to the role of
the searcher as well as the busi-
ness process.

The technical solution

The technical solution will be based
on knowledge management con-
cepts, information retrieval (IR), natu-
ral language processing and data

——
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Figure 1: Snapshot of General Marketing Ontology
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mining techniques. The searching

process will rely on ontologies. In

AMI-SME two kinds of ontologies are

used:

— A higher level ontology named
the general marketing ontology
(which presently has around 250
concepts) intended to identify and
formalize the most relevant con-
cepts related to marketing and
internalization processes

— Some lower level ontologies
called the project ontologies.
These ontologies are designed to
cover a specific enterprise
domain. They contain, for
instance, exhaustive information
about details concerning prod-
ucts, competitors, and other com-
panies related to the enterprise.

Being coded in the Owl language the
ontologies can be used on the future
semantic web. In the AMI-SME pro-
ject the ontologies will have two
functions:

— To support the user in better
specifying his information needs.
When a user wants to query an
IR system he or she has a vague
idea of his/her information
needs. Without a detailed knowl-
edge of the subtleties of the
retrieval environment and the
characteristics of the document
collection it is very difficult for
the user to formulate a good
guestion. It is obvious that the
first attempt of formulating a
guestion should be treated as
unsatisfactory. Using the ontolo-
gy the user can refine his query
thus enhancing both the preci-
sion and the recall of the system.

— To categorize the searching
results. In our case categorization
is the task of assigning to the
search results one or more cate-
gories from the general market-
ing ontology and the project
ontologies. An automatic classifi-
cation component can label the
Search Result Document (SRD)
with the concepts. Such a cate-
gorization can be manually
changed by the user. The user
can then select a category of
interest to him and see all the
related information in the search
results. For example he can spec-
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ify that he wants to see all the
search results that were catego-
rized under the competitor label.

In addition the AMI-SME system will
support many other functions, the
most important ones being:

— Starting a search periodically that
is at a given time or event-based.
This includes monitoring of speci-
fied sources on a regular basis as
well as repeated queries.

— Supporting predefined strategies
(quided search) to find informa-
tion for satisfying a given infor-
mation demand. Such a generic
search strategy describes, among
other things, questions and infor-
mation sources. It is based on
the consulting methods »compe-
tition forces« and »marketing
mix«.

— The AMI-SME solution is based on
English ontologies (the notation
for the ontology concepts is
English) during the project. It will
be possible to manually translate
the ontologies into other lan-
guages to support the informa-
tion retrieval in other languages.
In addition, a link to web services
for semi-automatic translation
might be provided, marking that
this rough translation is less reli-
able.

— Clustering of search results, that
is grouping the search results
according to their similarity.

— Summarization of the search
results, that is the presentation of
the essential information of a
document or of many documents.

— Categorization of search results,
that is assigning one or more
already known categories to the
search results.

— Offering selectable functions for
the analysis of the information in
the results, such as visualization,
statistical methods, expert qualifi-
cation, etc.

— Allowing the relevant information

source detection for a new coun-
try or a new industry according to
a given generic description of
information source categories.

— Information extraction from anno-

tated internet information sources
and from other information
sources.

— Generation of interesting reports
from the returned documents.

— Name Entity Recognition, that is
identifying the name of organiza-
tion, people, dates, etc in the
retrieved documents.

— Presentation of the results in the
original language and automatic
translation of the abstract into
English.

— Allowing the users to adjust their
system according to personal
preferences, country, industry,
language, and project or product.

Conclusion

The AMI-SME solution is dedicated
especially to SMEs that do not have
the capacity to conduct detailed mar-
ket analyses on their own. They will
be provided with a general frame-
work that assists them in their inter-
nationalization process.
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Die Suche und der Abgleich von 3-
D-Modellen ist fur Leute, die krea-
tive Design-Prozesse durchfuhren,
eine zeitraubende Tatigkeit. Viele
Versuche wurden schon unter-
nommen ein einheitliches Erken-
nungswerkzeug fur 3-D-Modelle
zu erarbeiten, um eine Formabfra-
ge effektiver zu machen. Die
erweiterte topologische Struktur
eines Reeb-Graphen erfasst typi-
sche Merkmale von CAD-Model-
len, er ist kompakt und stabil
gegeniber affinen Transformatio-
nen. Auf Grund dieser Eigenschaf-
ten sind Reeb-Graphen gut als
Schlussel bei der Recherche von 3-
D-Modellen im Web und in Fir-
men-Datenbanken geeignet.

Using Topology Representation for
Comparison and Retrieval of

CAD Models

Olga Symonova, Giuliana Ucelli

Introduction

Several years ago the process of
designing a car took some years. The
advent of CAD technologies has
reduced this period by more then 50
percent. More and more technolo-
gies have appeared aiming at easing
work and reducing intervention in
the industrial process. But creative
processes like conceptual styling do
not follow predefined paths and no
machine so far has succeeded in
replacing human inventiveness.

One way to ease the work of
designers is to support their creativi-
ty, optimizing the process of reuse of
existing design solutions. In the cre-
ative process designers search for
sources of inspiration gathering
material of various types, e.g. news-
papers, magazines, pictures, videos,
and 3D models.

The bloom of the Internet and the
increasing amount of information in
it allows designers to find a ready
model or its components rather than
designing the model from scratch.
They could also take inspiration from
previous concepts and shapes stored
in the companies’ databases.

There are thousands of 3D models
available on the Internet and in com-
pany databases, but still there exists
a problem of performing their

retrieval efficiently. Modern search
engines perform retrieval of 3D
objects based on their natural lan-
guage description. Obviously such an
approach does not give good results
when dealing with non-text-based
content. For 3D models natural lan-
guage descriptions are usually
derived from the name of the file or
comments made by the author. Such
annotations cannot provide enough
information about the 3D object, or
can be ambiguous and thus give
poor retrieval results.

Another solution can be the analy-
sis of the geometry/morphology/
topology of the model, which is
independent of natural language-
based annotations. 3D models are
usually represented by polygonal
meshes or clouds of points, or other
formats that are easily convertible to
mentioned representations. Of
course direct comparison of hun-
dreds of points will not give any
result. Shape matching should be
performed by using a description of
the object which has lower dimen-
sion but at the same time captures
its features. Moreover, models in a
shape database or on the web are
posed occasionally, have different
scales, can have missing or overlap-
ping parts. Thus a shape descriptor

Figure 1: Construc-
ting Reeb graph:
extracting isocon-

tours and determi-
- ¥ ning critical nodes
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Figure 2: Augmenting nodes of the graph
with geometrical information: perimeter of
isocontour, area, and volume of the adjacent
region

should be robust enough to over-
come such transformations and
defects.

Well-known examples of shape
descriptors are shape distributions
that allow to distinguish 3D models
in broad shape categories (e.g. air-
planes and chairs). Fourier transform
and spherical harmonics with usually
binary function defined on the voxel
grid provide rotation-invariant shape
descriptors. These shape descriptors
do not perform shape retrieval equal-
ly on different types of models. Thus
the shape distribution approach gives
the best results of retrieval within
categories of models with simple
topology.

Graph structures are used in com-
puter graphics to encode topological
and geometrical information of a
shape. Medial axes are widely used in
image processing. The edges of the
skeleton represent elongated areas of
the image whereas the nodes encode
regions where the elongated areas
connect. Working with 3D models
the computational cost of medial
axes increases as the structure con-
tains medial surfaces and not linear
elements.

Reeb graph was introduced in the
field of Computer Graphics in 1991
by Shinagawa et al. and turned to be
a powerful structure for shape cod-
ing in different applications.

Topological structure of Reeb
graph for CAD models

In the frame of Aim@Shape
(http://www.aimatshape.net/) NoE
European project together with the
Institute of Applied Mathematics and
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Information Technology (CNR-IMATI)
we propose to use the topological
structure of the Reeb graph for mod-
el representation.

Reeb graph is defined on the real
value function f: M—R as an equiva-
lence relation (P, f(P)) ~ (Q, f(Q))
where f(P) = f(Q), and P and Q are
in the same connected component of
f 1(f(P)). Therefore Reeb graph
breaks into one element the points
of the manifold M from the same
connected component having the
same value of the real mapping func-
tion f.

According to the mapping function
defined on the shape, the Reeb
graph can be invariant to affine
transformations. The geodesic dis-
tance function and the distance from
the barycentre allow to construct
rotation and translation invariant
Reeb graph, whereas the graph built
using height function is not rotation
invariant but corresponds to intuitive
expectations of the skeletal structure
of the model. Nodes of the Reeb
graph represent critical regions of
mapping function, and consequently
topological changes of the shape. An
edge connects two nodes in the
graph if the corresponding regions
are adjacent in the boundary repre-
sentation of the model. Moreover
Reeb graph gives an opportunity to
reduce the representation of a model
from 3D dimension to 1D graph
structure. As a result, Reeb graph can
be used as a descriptor of a shape, it
is compact, captures the topology of
a model, and it is invariant to affine
transformations.

The construction of the Reeb graph
starts from defining the mapping
function and slicing the model into
parts that correspond to the equal
intervals of the mapping function.
Each slice of the model is represent-
ed as a node in the Reeb graph.
Adjacency of regions is represented
by edges that connect corresponding
nodes. Detection of critical nodes in
the graph is performed through the
evaluation of the value of the map-
ping function on the adjacent slices.
Since the Morse theory states that
there are no topological changes
along the edges, topological changes
correspond to the critical points of
the mapping function and conse-

quently to the critical nodes in the
Reeb graph.

The efficiency of the Reeb graph
has already been studied for free-
form models, but its application for
such models is limited because the
graph is sensitive to the connectivity
of the boundary representation,
which is often violated.

In Computer Aided Design, models
are usually created precisely, with
particular attention to avoiding holes
and overlaps in the boundary repre-
sentation due to industrial and man-
ufacture requirements. This gives the
possibility to apply Reeb graphs as
search keys for 3D CAD models in
the retrieval process. Furthermore,
models used in industrial processes
are usually provided with defined ori-
entation, which allows to construct
Reeb graphs based on the height
function in the defined direction.

The intent is to examine the effec-
tiveness of different mapping func-
tions for the construction of the Reeb
graph and to explore the possibility
of using Reeb graphs to capture
characteristic features of CAD models
like protrusions, inner cavities, and
depressions, just to name a few.
Augmenting nodes of a Reeb graph
with geometric information on the
corresponding shape will enrich the
topological structure thus improving
the accuracy of the results during the
retrieval process.

Points of Contact

Dr. Raffaele De Amicis

Dr. Stefan Noll

GraphiTech, Trento, Italy
E-mail:
raffaele.de.amicis@graphitech.it
stefan.noll@graphitech.it



German Abstract

Im CAS/CAD-Bereich hat der
wachsende Einsatz von Schnitt-
stellen zum Freihand-Zeichnen bei
der Modellgenerierung einen
héheren Grad an Freiheit in den
Entwurfsprozess gebracht. Die
vorgeschlagenen Interaktionsme-
thoden sind jedoch noch weit ent-
fernt vom typischen Prozess der
Verfeinerung, der normalerweise
von grob nach fein und schritt-
weise durchgefthrt wird. Weiter-
hin kann ein solches System nicht
verwendet werden, wenn Infor-
mationen auf einer hoheren,
semantischen Ebene entschlisselt
und gehandhabt werden mussen.
Wir prasentieren eine ansprechen-
de Interaktionstechnik, die den
schrittweisen Verfeinerungspro-
zess, der typisch fur konzeptionel-
les Entwerfen ist, unterstitzt.
Weiterhin werden adaptive Benut-
zer-Modellierungstechniken ver-
wendet, mit einer innovativen Ent-
scheidungsbaumstruktur fur den
verfeinerten Entwurf.

Sketch-based Intelligent Shape Model-
ing System for Conceptual Designing

Li Han, Giuseppe Conti

Introduction

The capability to design innovative
products is a key factor to foster the
competitiveness of industrial prod-
ucts. In particular, the conceptual
design phase plays a strategic role
since the creativity and synthesis,
which characterize it, are of great
importance for the design of an
industrial product. Therefore, it
appears clear that, in order to boost
efficiency and enhance creativity,
innovative and adequate tools have
to be developed.

Recent years’ experience suggests
that a great improvement to the
design of such tools can be intro-
duced by improving their level of
»intelligence, i.e. the capability to
discern commands expressed by
the user. This new tendency will
yield a new generation of systems
capable to dynamically adapt to
designer needs, in opposition to
current systems that require
designers to adjust to the technolo-
gy adopted. The new generation of

design systems in fact should be
able to understand the designer’s
behavior. That is, they should be
able to comprehend the users’
actions, the way they identify a
shape or they interact with the
drawing tools during the design
process. Finally such a system
should present the information pro-
vided to the user in a flexible, effi-
cient, and supportive manner.

The aforementioned requirements
have fuelled recent years' research
on sk