
COMPUTER GRAPHIK

Reports on Computer Graphics

4/2002 Vol. 14

M i x e d  R e a l i t y  f o r  C u l t u r e

Bitte Termin
beachten!
Um die »Computer Graphik
topics« Ausgaben auch in
Zukunft regelmäßig zu
erhalten,
beachten Sie bitte die
Heftmitte!

Please note
deadline!
To continue to receive the
»Computer Graphik topics«
issues regulary,
please note the centerfold!

EUROGRAPHICS 2002
Saarbrücken, Germany
September 2-6

D i g i t a l  I n t e r a c t i v e  T V

I S
S U

E

V
I C

O
M

Te c h

I S
S U

E

V
I C

O
M

Te c h



Reports of the INI-GraphicsNet

CG topics 4/20022

ko
n

zi
el

, A
g

en
tu

r 
fü

r 
M

ar
ke

ti
n

g
 u

n
d

 K
o

m
m

u
n

ik
at

io
n

, B
. L

u
ka

ci
n

; +
49

 / 
61

51
 / 

15
5 

14
6

Editorial Office: 

COMPUTER GRAPHIK topics
Fraunhoferstrasse 5
64283 Darmstadt
Germany

Tel.: +49 (0) 6151 / 155 - 146
Fax: +49 (0) 6151 / 155 - 446
E-Mail: Bernad.Lukacin@igd.fraunhofer.de

Publisher: 
Prof. Dr.-Ing.Dr. h.c. mult. Dr. E.h.
Hon.Prof. mult. José L. Encarnação

Issue Editors:
Jorge Posada
Dr. Bernd Kehrer

Editor: 
Bernad Lukacin

Art Direction:
Tina Bernschein, Susanne Hering,
Ralph Klepper, Bernad Lukacin

Translation:
Birgit Schmidt-Leinigen

»COMPUTER GRAPHIK topics« is published
six times a year. All rights reserved. Not
to be reprinted without approval of the
editor.

Technische Universität Darmstadt, Fachgebiet Graphisch-Interaktive Systeme (TUD-GRIS)
Technische Universität Darmstadt, Interactive Graphics Systems Group

Zentrum für Graphische Datenverarbeitung e. V. (ZGDV)
Computer Graphics Center

Fraunhofer-Institut für Graphische Datenverarbeitung IGD
Fraunhofer Institute for Computer Graphics

SEMINARE
ZGDV Darmstadt

SEMINARE
ZGDV Rostock

SEMINARE
ZGDV Darmstadt

COMPUTER GRAPHIK 4/2002, Vol. 14

topics

All business is local...based services?
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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
manipulation of these pictu-

res with other kinds of data,
such as audio, speech and
video (to create multimedia
systems) as well as corre-
sponding advanced dialogue
and interactive technologies.
Concepts which characterize
the important topics of com-
puter graphics are, to name a
few, visualizing information,
visual data mining, visual
computing, virtual reality
(VR), augmented reality (AR),
interactive Internet services
and secure image transmission
and communication.

Main Core Competencies
– Agent Technology
– Animation
– Augmented Reality
– Avatars
– Computer Supported 

Cooperative Work (CSCW)
– Computer Vision
– Data Exchange
– Graphical Information 

Systems (GIS)
– Graphical User Interface
– Human Computer 

Interaction (HCI)
– Imaging
– Image Processing
– Internet, Intranet
– I*net-based Learning 

and Training
– Mobile Computing
– Modeling
– Multi/Hyper Media
– Multimedia Data Bases
– Networking, 

Telecommunication
– Neuronal Nets and 

Evolutionary Algorithms
– OO-Framework and 

Compound Document
Architecture

– Perceptual Computing
– Printing & Publishing
– Product Data Technology

(PDT)
– Radiosity & Raytracing
– Secure Image 

Communication
– Security Technology
– Simulation
– Telework, Telecooperation,

Telelearning
– Video Computing
– Visual Computing
– Virtual Reality
– Visualization

Main Application Domains
– Automotive industry
– Architecture, Interior 

decoration, design
– Bank and insurance business
– Biotechnology
– Air and space travel systems
– Chemical and pharmaceu-

tical industry
– Cultural Heritage
– Education and training
– Entertainment
– Facility management
– Marketing and advertising
– Mechanical engineering
– Medicine and medical 

technologies
– Microelectronics
– Mobile information 

systems
– Online services and 

new media
– Pollution control
– Print machines
– Public administration
– Publishing trade
– Ship construction
– Social and public health,

support of older and dis-
abled persons

– Software industry
– Telecommunication, 

networking and 
service providers

– Telematics
– Telework Technologies
– T.V. Stations
– Tourism
– Transport and Traffic
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This TOPICS issue focuses mainly
on actual research themes of
VICOMTech, the INI-GraphicsNet
member in San Sebastián, Spain.
VICOMTech, after the start of
activities early in 2001, is consoli-
dating its position locally and
internationally during its second
year of operation, based on a broad
range of national and European
projects. As an important comple-
ment, this edition will have con-
tributions from other members of
the INI-GraphicsNet. Most of them
introduce joint research projects
with VICOMTech, which underline
the remarkable evidence of the
tight cooperation in the practice
between INI-GraphicsNet members. 

The direct relationship with a
real media broadcasting group -
EiTB, Basque TV & Radio-, the
telecommunications partner of
the INI-GraphicsNet Foundation in
this joint-venture, has provided a
rich and fruitful cooperation sce-
nario and a key research line on
Digital Interactive TV, where the
synergies between the latest tech-
nologies of Computer Graphics
and Broadcasting are fostered
through applied research.

Another significant area of
cooperation highlighted in the
present edition is the use of
Mixed Reality Technologies for
Cultural Heritage dissemination.
VICOMTech has the advantage of
having direct influence in a region
with much cultural diversity (for
example, Basque, Spanish and
French languages coexist), reflect-
ing a truly European flavor where
the multiculturalism and the vari-
ety of traditions and cultural
expressions are part of everyday
life. The possibilities of Mixed
Reality technologies to dissemi-
nate this valuable cultural her-
itage are reflected in the related

articles. The VICOMTech parti-
cipation in the European Projects
»art-E-Fact« and »artnouveau«,
together with ZGDV and Fraun-
hofer IGD, is a clear hint of the
importance of these activities.

The reader will find some articles
related to Digital Interactive TV &
Video services. One article
describes the advanced Digital TV
research laboratory of
VICOMTech, which supports Com-
puter Graphics applications and
the MHP standard, and replicates
the entire TV broadcasting cycle
via terrestrial, cable or satellite
signal. Another article is about an
industrial research project from
two Basque TV producers, inter-
ested in innovative Computer
Graphics applications for sports
broadcasting in Digital TV. A third
article is about the advanced plat-
form iTV from ZGDV for
enhanced interaction with video
contents via the Internet, which
addresses the real possibilities of
the Internet to enrich video trans-
mission and interaction.

There are some interesting arti-
cles as well related to Mixed Real-
ity for Cultural Heritage. In the EU
funded Project art-E-Fact, a generic
platform for the creation of inter-
active art experience will be
developed using advanced tech-
nologies of Mixed Realities and
Digital Storytelling. An EU The-
matic Network for the transition
to the digital era of arts and cul-
ture is the purpose of Artnoveau.
The cooperation of VICOMTech
with San Telmo 
Museum (San Sebastian´s main
museum) and the Deusto University
for dissemination of information
about the old iron age culture in
the Basque region is also a good
example of research in this area.
In the field of Knowledge 

Management, the EU-funded Pro-
ject WIDE (where the INI-Graphics-
Net is represented by Fraunhofer
IGD, VICOMTech and CCG) aims to
develop a semantic web-based
information management and
knowledge sharing system for
product design and engineering.
The EU project MUMMY, led by
ZGDV, aims to enable mobile, per-
sonalized knowledge manage-
ment based on the usage of rich
multimedia to improve the effi-
ciency of mobile business processes.

Last but not least, 3 additional
projects are presented. In the
Abateus project, VICOMTech in
collaboration with ZGDV develops
Basque conversational 3D avatars
for TV and multimedia for an
important 3D TV & Film producer.
In cooperation with the Medical
Applications Division of Fraun-
hofer IGD a joint project on the
VITAL standard for vital signs is
presented. 

The interchange of Spanish and
German researchers from
VICOMTech and Fraunhofer IGD,
funded by the Spanish Ministry of
Science and the German service
DAAD, enables a collaboration in
the area of Large Model Visualiza-
tion and is also described in this
issue.

Finally, the newest member of
the INI-GraphicsNet (GraphiTech)
is also introduced in this issue. We
wish our new Italian partners
great success and give them a
friendly welcome to the network.
We believe, that Graphitech soon
will become an important node of
the INI-GraphicsNet.

Jorge Posada (VICOMTech),
Dr. Bernd Kehrer (ZGDV)

CG topics 4/20024
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Almost twoyears after its creation,
VICOMTech, the applied research
center founded as a joint-venture
in San Sebastian by the INI-
GraphicsNet Foundation and the
Basque Broadcasting Group -TV &
Radio- EiTB, is going through a
successful process of consolidation,
acquiring local and international
project, and establishing relation-
ships and resources for its future
development. VICOMTech is locat-
ed in the Technology Park of San
Sebastian, in the Basque Country,
a multicultural and industrial
region with high economic
dynamism and strong support for
research activities.

With current projects financed
by industry, the Basque and Spanish
governments, and the European
Union, VICOMTech is offering
industry and society high-quality
applied research in Computer
Graphics to improve their processes
and services. The applied research
model of VICOMTech and the INI-
GraphicsNet helps build the tech-
nology bridge between basic
research and the market. As a
member of the Basque Technology
Network, and with project sup-
port from the Spanish Government,
VICOMtech is in a good position
to help local industries in their
R&D needs.

Member of INI-GraphicsNet
As a member of the INI-GraphicsNet,
the international network of insti-
tutions for advanced education,
training and R&D in Computer
Graphics, VICOMTech has access
to the knowledge and experience
of leading institutions worldwide
in applied research for Computer
Graphics, such as the Fraunhofer
Institute for Computer Graphics
and ZGDV in Germany, Fraunhofer
CRCG in the United States, Centro

de Computacao Grafica in Portugal,
CAMTech in Singapore, NEME-
Tech in Korea and Graphitech in
Italy.

VICOMTech (Visual Communica-
tion and Interaction Technologies
Centre) is gradually building up a
position of reference in the
applied research scenario for
interactive Computer Graphics,
Virtual & Augmented Reality, and
Digital Multimedia, both at the
local (Basque Country / Spain) and
international levels (Europe). 

Core Research Competencies &
Application Areas
The applied research activities in
VICOMTech are divided into groups
of core research competencies
(horizontal technologies applica-
ble in different fields) as well as
into five application areas, where
those core competencies can be
used. 

In the Figure 1 the main core
competencies are shown:
– Digital Interactive Broadcasting,

with all related communication
technologies: compression and
transmission formats, stan-
dards, streaming, interactive
services, Internet & TV, etc.

– Virtual / Augmented / Mixed
Reality: Virtual Environments,

German Abstract

VICOMTech, das Zentrum für
angewandte Wissenschaften, das
gemeinsam von der INI-Graphics-
Net Stiftung und der baskischen
Broadcasting Group TV&Radio-
EiTB in San Sebastian gegründet
wurde, hat sich inzwischen sehr
erfolgreich entwickelt. Es wurden
sowohl lokale als auch internatio-
nale Projekte akquiriert und Bezie-
hungen und Ressourcen für die
zukünftige Entwicklung geschaf-
fen. VICOMTech ist ansässig im
Technologie-Park San Sebastian
im Baskenland. Als multikulturelle
und industrielle Region mit einer
starken wirtschaftlichen Dynamik
sind hier gute Bedingungen sowie
Fördermöglichkeiten für die For-
schung gegeben. 
Mit aktuellen Projekten aus der
Industrie, der baskischen und spa-
nischen Verwaltung und der Euro-
päischen Union bietet VICOMTech
zum Nutzen der Gesellschaft als
auch der Industrie qualitativ hoch-
wertige Forschung im Bereich der
grafischen Datenverarbeitung. Das
Modell für angewandte Forschung
von VICOMTech und dem INI-
GraphicsNet schlägt eine »Tech-
nologiebrücke« zwischen Grund-
lagenforschung und Markt. Als
Mitglied des baskischen Technolo-
gienetzwerks und mit Unterstüt-
zung der spanischen Regierung
kann VICOMtech wichtige Beiträ-
ge für den F&E-Bedarf der Region
und der lokalen Industrie liefern.

VICOMTech: the joint-venture from INI-
GraphicsNet and EiTB consolidates in San Sebastian 

Dr. Julián Flórez, Jorge Posada (VICOMTech)

Figure 1: VICOMTech premises in the
Technology Park of San Sebastian
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Virtual and Augmented Reality,
3D representation, tracking,
pattern recognition, specialized
API´s, simulation, etc.

– User Interfaces & HCI: avatars,
multicultural environments,
accesibility, adaptive user
interfaces, speech analysis &
synthesis, user assistance, intel-
ligent user interfaces, etc.

– AI & Knowledge Management:
behavior generation, intelligent
characters, Semantic Web, AI
for Design processes, agents,
user profiling,etc.

The Figure 2 shows the five current
application areas of these tech-
nologies:
– Digital Interactive TV: Hardware

and software delivery plat-
forms, associated standards,
new services and interaction
models, interface modes and
designs, Internet connection, etc.

– Medical Applications:
Telemedicine over the Internet
and other area-wide network
infrastructures, Augmented
Reality for Medicine, multi-

modal simulations, etc.
– Virtual Cultural Heritage & GIS:

Advanced interaction and navi-
gation for virtual and mixed
reality reconstructions, intuitive
interaction and access inter-
faces to GIS information.

– Edutainment and Tourism:
Multilingual interaction and
interfaces, 3D Avatars and con-
versational interfaces, Internet
and digital television-based
distance learning delivery plat-
forms. 

– Industrial Applications: Interac-
tive 3D visualization of product
data, multimedia knowledge
management, e-commerce,
compression techniques for
large CAD models, etc.

Research Personnel
VICOMTech has a multidisciplinary
team of computer scientists and
engineers in different fields,
including Senior Ph.D. scientists,
researchers with experience,
junior researchers, and scholarship
holders. Good relationships have
been established with local uni-
versities so that students may do
their final year project in
VICOMTech; in addition, two
researchers (Dr. Julian Florez and
Dr. Tim Smithers) are lecturing in
two universities regularly.
Currently VICOMTech has a
research staff of 17 persons and
will have about 25-30 people in
2004.

Current Projects
Currently VICOMTech has several
ongoing projects. Two of the
industrial projects are described in
this edition, about basque Avatars
and sport applications for digital
television. Another 3 projects
financed by the Basque and Span-
ish Administration are explained
too, about telemedicine stan-
dards, Digital television lab and
Mixed Reality for Culture.
VICOMtech also participates in 3
EU Projects from the 5th Frame-
work: Art-E-Fact, ArtNoveau and
WIDE.

Collaboration in the INI-GraphicsNet 
There has been a fruitful collabo-
ration inside the INI-GraphicsNet
in several activities of VICOMTech.
In three EU projects, VICOMTech
participates together with some
institutes from the network
(Fraunhofer IGD, ZGDV, CCG).
Besides this, an internal coopera-
tion with the Medical Applica-
tions division of Fraunhofer IGD
on telemedicine standards and a
German-Spanish interchange pro-
gram with the Industrial Applica-
tions division of Fraunhofer IGD
are ongoing.Cooperation on Con-
versational User Interfaces with
ZGDV is taking place, andresearch
visits with other divisions have
also taken place. A successful
VICOMTech workshop was orga-
nized in October 2001 in San
Sebastian with the participation
of several INI-GraphicsNet speakers.

Plans for the future
In the next two years, VICOMTech
will finish the consolidation
phase, reaching a more mature
status in terms of projects, staff
physical infrastructure and rela-
tionships with other institutions.

Points of contact

Eng. Nuria López de Guereñu
Ansola
Dr. Julián Flórez
VICOMTech
San Sebastián, Spain
Email: jflorenz@vicomtech.es

nlopez@vicomtech.es

Figure 3:
VICOMTech
Application
Areas, where the
research compe-
tencies are
applied

Figure 2: Group of core research com-
petencies of VICOMTech 
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Introduction
Today information retrieval via
the Internet and interactive infor-
mation in multimedia applications
such asmultimedia encyclopedias
are wellknown and widely used.
But now, access through new
modes gives users interactive
information that is based on their
own needs. In contrast, classic
television has mainly developed
by increasing the number of chan-
nels available. The interaction
paradigm in television broadcast-
ing has stayed the same. Many
attempts to introduce Interactive
TV have failed due to the fact
that today’s users are already
accustomed to handling informa-
tion in a more personalized and
interactive way. Past approaches
were chiefly limited to Video-on-
Demand (VoD) functionality,
Home Shopping applications or
Electronic Program Guides (EPGs).
This range of interactivity does
not reach the level that other
media already present. For future

applications in the area of Inter-
active video / Interactive TV, it is
crucial to provide interaction with
the content and not only with the
media itself. Possible areas of this
interactive broadcast format could
be business information, education,
edutainment or sports.

System Architecture
The system presented in the fol-
lowing integrates set-top boxes,
an Internet back channel and
»off-screen« hyperlinking on PDAs
used as an intelligent remote con-
trol. It enables the former television
consumer to play an active part in
the video presentation and to
control presentation of additional
information in order to become
an information user - if he wants
to. The video presentation consists
of video content and additional
information, dynamically assem-
bled individually, according to
every single client. Figure 1 gives
a general overview of the system
prototype.

German Abstract

Heutige TV- und Video-Präsentati-
onssysteme bieten Nutzern
Interaktion hauptsächlich zur
Bedienung des technischen Geräts
oder des Mediums. Interaktives
Video und auch Interaktives TV
(iTV) auf Basis der Konvergenz
zwischen Internet und Broadcast-
Systemen, erlauben demgegenü-
ber die Möglichkeit zur Interaktion
mit Video-Inhalten und weiteren
verbundenen Informationen. Gera-
de im Bereich des iTV muss hierbei
auch eine Antwort gefunden wer-
den, wie der Nutzer mit dem neuen
Medium interagieren soll.
In diesem Artikel wird die Archi-
tektur eines interaktiven Video/TV-
Systems beschrieben, das insbe-
sondere den Handhabungsaspekt
betont. Dabei wird die Technik des
»off-screen hyperlinks« präsen-
tiert, der einen vereinfachten
Umgang mit der neuen Interakti-
vität ermöglicht.

Enhanced Interaction with iTV /
Interactive Video
Matthias Finke, Dirk Balfanz

Figure 1: General System Overview
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Considering video presentation
today, the video content can be
separated from the information
part that is given as an addition
and which can be divided into
two main groups:
– Overall information: This infor-

mation type has a static char-
acter and will not change dur-
ing the course of the presenta-
tion (e.g., abstracts of video
content, names and roles of
actors). It is usually generated
before the presentation and
may be provided via video
text.

– Time-dependent information:
This information type is of a
highly dynamic character and
is often directly related to the
current video content. In live
videos it is not predictable in
any sense and is always time-
dependent (e.g., names of per-
sons visible on the screen, cur-
rent standing in sport matches,
stock exchange quotes, etc.).
Today this information is often
faded into the current video
image, leaving no choice to
the television user whether or
not he wants to see it.

The system presented here pro-
vides the user with the option to
determine how and when addi-
tional information is presented
while watching video content.

The main components are the
server unit, which may be con-
nected to live sources and/or
video-on-demand systems, an
advanced television set capable of
Internet access, and a bidirection-
al remote control including a
dynamic animated screen. Figure
2 displays the underlying client -
server architecture.

The server side is in charge of
delivering the video content and
the corresponding additional
information. A primary task for
the server is to handle the syn-
chronization between these two
information flows. The server
architecture is designed as a dis-
tributed system, which means that
the actual video server unit might
be located at a different location
from the information server. A
video channel is established
between the server side and all
clients. This channel carries con-
tent, which is the same for all
clients accessing it. So far, this
channel is based on multicast
streaming technologies using
Internet connections. In the
future, the video content could
even be carried by broadcast sys-
tems via satellite.

A second channel defines the
point-to-point connection
between each client and the serv-
er. The channel realizes the data
exchange underlying a point-to-

point connection since it carries
the information that is determined
for a single client and not for a
group. This point-to-point com-
munication is based on Internet
connections. 

The client side is equipped with
an advanced televisionset capable
of accessing the Internet.
Advanced TVsets from a large
number of producers can already
be found on the market. For the
prototype solution of the system,
an advanced Loewe televisionset
was chosen, one that is not only
equipped for Internet access but
also capable of running Java
Applets. In future these features
will be covered by the standard-
ized Multimedia Home Platform
(MHP).

Information Access
The main challenge for the shown
system was to find a solution that
would provide the user with a
simple and yet effective way to
access the information resources
upon his request. A PDA was cho-
sen to substitute a normal remote
control (RC) device for optimiza-
tion of the information handling.
Besides reproducing common RC
functionality, the PDA displays
within this application charts. A
chart is a graphical surface con-
taining icons and/or text ele-
ments. An icon or a text repre-
sents an »off-screen« hyperlink to
additional information. This
means with a click on these
hyperlinks within the display area,
a user requests additional infor-
mation from the system, like a
textual hyperlink within a web
page. As a second option for
selecting these hyperlinks, the
PDA buttons below the display
can be used as well. Usually the
charts are divided into thematic
subject groups providing a more
structured overview about the
possible information content
accessible within the video pre-
sentation. Figure 3 shows a typical
chart on a PDA device.

A PDA screen can also show the
additional information itself. The
intention here is to keep the main
screen clean from small portions

Figure 2:
Architecture
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of information that some users
would like to see but not others. 

With the PDA, a user requests
not only additional information,
but also defines his or her person-
al system preferences. Personal
system preference capability is a
great advantage for this applica-
tion, since different users have
different interests and back-
ground knowledge about the
same subjects. When users
retrieve identical information
linked to the video content, it is
always a compromise for the
audience, not an ideal solution.
Consequently, adapting addition-
al information according to indi-
vidual user needs results in more
satisfaction.
The system preferences that can
be set up by the user according to
his needs can be divided into
three logical main groups:
– User preferences: A user might

change the language in which
the information is displayed or
choose certain topic categories
of interest. The latter option
would lead to adapted infor-
mation content according to
the personal interests of a
user. Other options might
include the display duration of
the information content, etc.

– Remote Control preferences:
These preferences define the
remote control itself, for
instance, color or gray scale

displays, the display size or the
assignment of the buttons
which might be useful for left-
handed users.

– TV preferences: The preferences
of the television set can be
compared with the ones of the
remote control. Even here cer-
tain settings in the preference
list allow the definition of the
screen size and the TV aspect
ratio, for instance. 

Figure 4 shows the interplay of
the remote control and the
advanced television set. The dis-
played information is usually of a
transparent type as can be seen
within the figure. 

Future work
Considering the convergence
between the Internet and broad-
cast services, the presented system
merges both network types in
order to provide a video presenta-
tion combining video content
with direct information retrieval
upon user’s request by imple-
menting off-screen hyperlinks. In
the future, the work will focus on
the objects within the video scene.
So far, additional information is
linked to the video content but
not linked to a video object in
particular. Retrieving object infor-
mation from video streams will be
a challenging task. 

From the hardware point of view,
the Multimedia Home Platform
(MHP) will be evaluated for the
purpose of deploying the system.

Point of contact

Dirk Balfanz
ZGDV, Darmstadt, Germany
Email: Dirk.Balfanz@zgdv.de

Figure 4: Interplay
TV and Remote
Control

Figure 3: Typical Chart
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Introduction
The influence of computers has
grown recently to the point
where they have become essential
tools for many people, not only in
their jobs but also in their leisure
time. The technology, however, is
becoming more advanced and
more difficult to understand for
the average user. For that reason,
an important change in the inter-
action between humans and com-
puters is necessary.

Today the most common way of
entering and displaying or print-
ing data on the computer is based
on the old WIMP paradigm (Win-
dows, Icons, Menus and Pointers),
which does not allow the user to
interact naturally with the
machine. The most natural way
for humans to communicate is by
speech. Innovative user interfaces
are being developed with the
ability to synthesize speech and
recognize it also, with a represen-
tation of a 3-D synthetic character
as a »partner« in the dialogue.
These new interfaces are called
Conversational User Interfaces, in
which Avatars (for our purposes,
3-D speaking characters) play an
important role.

Emotions and Minority Languages 
An important advantage of hav-
ing a conversational 3-D Avatar in
a system is the facility that it gives
the user in interacting with the
system as if he would be commu-
nicating with a real person. 

The synchronisation of speech
and gestures and the simulation
and generation of emotions are
relevant research areas in this field.

Avatars are computer characters
that can simulate aspects of human
conversation, but they are cur-
rently subject to technological
restrictions. Some of the charac-
teristics that should be taken into
account for their use on multime-
dia applications are: emotional
capabilities, little polygonal weight,
platform flexibility (PC’s, PDA’s,
Digital TV, etc.) and real time
response, since pre-recorded ani-
mations do not always serveif
interactive communication is
required. 

Majority language users have
the luxury of developed computer
systems with voice recognition
and synthesis capabilities. The risk
exists that minority language
users will be left without this cut-
ting edge technology.

German Abstract 

Für die Entwicklung von Avataren,
d.h. kleinen computergenerierten
Figuren, die Aspekte menschlicher
Konversation für die Interaktion
mit dem Nutzer simulieren, ist es
zweifellos von größter Bedeutung,
welche Sprache sie sprechen wer-
den. Es besteht immer die Gefahr,
dass Minderheiten, die eine ande-
re als die Landessprache sprechen,
ohne ausreichende Sprachgenerie-
rungs- und Sprachwiedererken-
nungssysteme die Avatare nicht
nutzen können, weil die sprachli-
chen Botschaften nur in mehrheit-
lich gebrauchten Sprachen wie
etwa Englisch oder Deutsch aufbe-
reitet werden. 

ABATEUS
Conversational 3D Avatar in Basque Language
for Multimedia and TV Applications 
Amalia Ortiz, Jorge Posada (VICOMTech)

Figure:
Conversational
Interface.



CG topics 4/2002 11

The ABATEUS Project
The goal of ABATEUS is to have a
platform for the development of
Basque- speaking avatars, based
on the characters of the televisio-
nand film producers, Baleuko and
Talape, and to explore their usesin
innovative ways in the Internet,
on CDs and Digital TV, as well as
in the traditional television pro-
duction environment. The project
is based on the Avatar platform
prototype, which already exists in
VICOMTech for other languages.

Baleuko and Talape have much
experience in 3-D animation.
Baleuko produced one of the first
3-D movies in Europe among
serveral others and produces
about 8 minutes per week of Bet-
iZu, a full 3-D cartoon series for
the the EiTB-Basque TV channel,
which is the most seen TV childre
program.

Baleuko and Talape are interested
in the area of computer graphics
for television application, in par-
ticular, for the BetiZu character, a
Basque-speaking space cow. The
ABATEUS project will help in the
automating of the production
process and will allow the use of
their »cartoon star« in other inno-
vative, non-conventional areas.
This technology can improve the
current scenario of modelling and
producing TV content and extend
the company’s (or companies’)
activities to other communication
channels such as the Internet and
multimedia CDs.

VICOMTech is responsible for
the avatar platform as such, espe-
cially for 3-D graphics algorithms
and the synchronization of mod-
ules. The group AhoLab from the
University of the Basque Country
is developing an emotional voice
synthesizer for the Basque lan-
guage to be integrated into ABA-
TEUS. This activity is very impor-
tant given the lack of commercial
Basque synthesizers and the need
for cartoon-like voices for BetiZu.

Currently the first prototype is
fully functional and able to syn-
thesize Basque texts with the Bet-
iZu character. Work on emotional
voice synthesis, representation
quality and integration into other

modules/platforms is ongoing.
For this work, the companies sub-
contracting with VICOMTech have
partial funding from the INTEK
program from the Basque Govern-
ment for 2 years from 
July 2001.

Functionalities of ABATEUS
– MULTILINGUAL.

The support of the Basque lan-
guage, as opposed to majority
languages such as English and
Spanish, is a key result of the
project. The University of the
Basque Country (use correct
name here and above) is devel-
oping an emotional voice 
synthesizer,where as VICOMTech
integrates it into the avatar
platform, including coordination
with particular gestures appro-
priate to the Basque language.

– TRANSPARENCY AND USABILITY.
In order to facilitate normal
production for the companies,
the usage of this system must
be transparent. Integration
with current character genera-
tion mechanisms is needed. 
A special module was devel-
oped with this purpose in Maya.

– FACIAL ANIMATION.
Currently the facial parts that
are animated, are the head,
lips, eyes, pupils, eyebrows and

eyelids. Other non-human
characteristics, such as cow
ears, are being implemented.

– FACIAL EMOTIONS.
The emotions implemented in
Avatar are a subgroup of the
MPEG-4 emotions: happy, sad,
upset or neutral, with para-
metric control of each emotion.

– HIGH RESOLUTION.
The goal of the platform is to
allow, as much as possible, high
resolution models. Ideally the
same resolution as that used in
the 3-D animation processes by
the companies would be
reached, and it would be used
transparently, utilizing an an
ordinary PC with graphics card.

– SEVERAL CHARACTERS.
The system is flexible; it con-
tains a specific module which
allows for changing from one
character to another. Characters
may look human or cartoon-
like.

– TEXTURES AND MATERIALS.
Textures and materials are sup-
ported by the system, includ-
ing photographs of persons.
With two or three photos it is
possible to reproduce an
Avatar with a real face,
although this process currently
requires manual intervention.

Figure: Architecture of the system.
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– EVENTS.
The system is capable of catch-
ing events from the user, such
as »stop!«, »talk!«, and so
forth. The research line is now
directed to emotion events, such
as laughter, shouts or surprise.

Lines of application
The prototype can be extended to
the following scenarios, among
others:
– Internet

- As a companion for tales or
games

- As a reader for BetiZu news
in the webpage of Baleuko

– Digital TV
- As a guide to TV program-

ming.
- As a character to interact

individually with a spectator 
– CDs

- As an interactive storyteller.

– Normal television production
environments
- As an automatic generator

of gestures.

INI-Graphics Net Cooperation
VICOMTech collaborates in this
project with GRIS and ZGDV
(Department of Digital Story-
telling), who give their advise in
Avatar platform development, in
which both groups have a great
deal of experience, as well as with
and a VICOMTech researcher who
was trained in 2001 in ZGDV
(Darmstadt, Germany) for three
months. ZGDV, GRIS and
VICOMTech are members of the
INI-GraphicsNet.

Conclusions and Future Work
Avatars and Conversational User
Interfaces open new possibilities
for human-computer interaction,
providing a much more natural
user interface. Minority languages
have been left behind in the com-
mercial development of speech
technology. Therefore, developing
Avatars in those languages is
important. Integration of Avatars
into 3-D television and film pro-
duction and related areas will
provide added value because
wellknown characters can be used
in other contexts. Good initial
results have been obtained so far;
these need to be improved in the
second phase of development
Audio-visual technology will be
enhanced for the Basque user by
the development of Avatar tech-
nology.

Point of contact

Ing. Amalia Ortiz Nicolás
VICOMTech
San Sebastián, Spain
Email: aortiz@vicomtech.es

Figure: BetiZu
integrated in a
Web Page.

Figure: BetiZu as
an assistant or
digital story
teller
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German Abstract 

Im Rahmen der Kooperation mit
dem Fraunhofer IGD im Bereich VR-
Umgebungen für CAD-Design
wird es mehrere Austauschbesu-
che von bis zu einem Monat zwi-
schen dem Fraunhofer IGD (Abtei-
lung Industrielle Anwendungen)
und VICOMTech geben. Ziel ist es,
gemeinsam an einem Projekt zur
VR-Visualisierung für großformati-
ge CAD-Modelle zu arbeiten. Die-
ser Austausch wird vom deutsch-
spanischen Integrated Actions Pro-
gram, sowie dem DAAD und dem
spanischen Ministerium für Wis-
senschaft und Technologie finan-
ziert. Die Kooperation ist für einen
Zeitraum von 2 Jahren geplant.

Introduction
The increasing mobility of resear-
chers all over the world allows
not only for better personal and
professional education but also
for expansion of know-how.
Strengthening relationships
between research centres of dif-
ferent countries is crucial for
improving the general situation
of the scientific community. One
of the aims of the INI-Graphics
Net, an international network of
institutions for education and
training, is the transmission of
information between centres
from different countries.

Integrated Actions Program 
The open borders policy among
the countries belonging to the EC
facilitates making connections
between research centres from
different European countries. The
Integrated Actions Program, cre-
ated and financed by the ministries
of Foreign Affairs and Science and
Technology aims for the exchange
of knowledge in scientific envi-
ronments in the EC. The govern-
ments subsidize short stays of
researchers in foreign centers. The

program also tries to establish a
basis for long-term collaborations. 

In this context, several research
visits of one month or less will
take place between Fraunhofer
IGD (Department of Industrial
Applications) and VICOMTech to
work on a project about VR visu-
alization for large CAD models.
The German-Spanish Integrated
Actions Program will finance the
exchange, with the participation
of the German Agency DAAD and
the Spanish Ministry of Science
and Technology. This cooperation
will last 2 years.

Virtual Reality Viewers and tradi-
tional CAD systems
Why is the Virtual Reality (VR)
viewer for Design Review for a
large CAD models interesting?
Although the whole model can
supposedly be shown with the
usual visualization tools of medi-
um-level CAD systems, when the
amount of information to be
shown is increased above certain
limits, these tools are just not
powerful enough. Also, the func-
tionality required is sometimes
not available, since it goes

German-Spanish Collaboration on Virtual
Reality Design Review of Large CAD Models 

Alberto Larzabal, Jorge Posada (VICOMTech)

Figure1: CAD
System with a
large CADmodel
of a Plant Design
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beyond the mere display of geo-
metric information (for example:
PDM connections, cooperative
work, etc.). On the other hand,
the VR viewers allow immersed 
3-D visualization, which is clearer,
friendlier, more intuitive than
many of the visualization tools
offered by CAD systems, and can
be customized to satisfy specific
needs. Therefore, it is sometimes
a good solution to »translate«
large CAD models into VR systems
that allow better understanding,
inspection, and manipulation of
the model. In this translation pro-
cess it is important to maintain
the information stored in the
original model, this is, not only the
visual appearance but construction,
design and user-oriented informa-
tion. A key factor here that is espe-
cially understimated is the seman-
tics involved in the process.

Large Model Problem
Most CAD systems have some VR
tools but usually they are quite
simple and not very powerful:
– They can deal only with large

and medium models
– They do not maintain the addi-

tional information associated
with the CAD model.

To improve the translation and 
3-D visualization capabilities
implies working with the system
resources as a limit. In this project,
the user knowledge is considered
a key factor for improving the
performance with the same model
and resources. The point is to try
to use the semantics associated
with the user knowledge and
needs, as well as the model char-
acteristics, with the goal of han-

dling the model intelligently so
that the VR model does not over-
load the computer resources.
Thus, it is necessary to analyse the
semantics of the information
stored in the CAD model as well
as require input from the final
user regarding the semantics of
the model.

Figure 3: Factors applied to
large CAD models conversion -
introduction of user and model
semantics as a key factor in the
conversion process

Semantics
Semantics is associated with user
knowledge, not only in the design
stage but in the conversion and
visualization stages too. We call it
»explicit semantics« when the
knowledge can be extracted from
related information placed by
users -in a structured way- in the
CAD system during the modelling
stage (layer schema, names, ver-
sion, well-structured groups...).
On the other hand, we call it
»implicit semantics« when a user
is necessary to identify and fully
reconstruct the knowledge stored
in the model (catalog reconstruc-
tion, removal of aids for model
construction, importance of a spe-
cific part...). An important fact
related to implicit semantics is
that the converted model is user
customized. 

With the intelligent use of the
user and model semantics in the
conversion process, we expect to

improve considerably the perfor-
mance of VR systems for inspection
of large CAD models in a normal
computer used in a designed
workplace.

Application Areas
This approach can be applied to
any scientific or technical area that
uses large CAD models, such as:
– Industrial Plan Design 
– Mechanical Parts
– Architecture

During the period of this collabo-
ration, we will try to determine
the importance of different fac-
tors for different large models
and different user profiles and
use those key factors to automate
the conversion process for differ-
ent user-resource profiles.

Point of contact

Ing. Alberto Larzabal
VICOMTech
San Sebastian, Spain
e-mail: alarzabal@vicomtech.es

Figure 2: Seman-
tic based VR Sys-
tem for Design
Review of the
Large CAD model 

Figure 3: Semantics as a decisive 
factor in the conversion process
CAD<->VR

User

Model Resources

semantics

conversionCAD
Model

VR
Model
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Introduction
Information and Communication
Technologies (ICT) are some of
the most important tools of this
century. They impact the way
people live, learn and work and
the way institutions interact with
society. During the last decade,
new technologies have radically
changed communications, business
and cultural heritage. Cultural
institutions should include innova-
tive technologies in order to
improve quality and cultural pro-
ductivity.

The information society promotes
improvements in the quality of
life of all people. Intuitive access
to information in daily environ-
ments is gaining great attention
in the development of new tech-
nologies inside the information
society. Mixed Reality technologies
must play a decisive role here due
to their contribution to the devel-
opment of new user-friendly
interfaces.

The final challenge of these
emerging technologies is social
acceptance. If hardware had a
perfect intuitive interface, we
would still need to define the
way Mixed Reality technologies
would be merged with daily activ-
ities.In other words, we still do
not know whether Mixed Reality
users would willingly wear hel-
mets on their heads.

Objectives
The aim of the project reported
here is to develop and test new
concepts for the presentation of
cultural heritage, based upon the
application of advanced Mixed
Reality technologies. It brings
together representatives of all the
major areas of expertise involved,
and it will use the results to set
out future directions for the
research, development and mar-
keting of new innovative cultural
heritage services and products.

The approach adopted in the
project is firmly based upon a
human-centered view, and the
main objectives of the project
include the demonstration of
new, exciting and user-friendly
ways to present and experience
art and cultural heritage. Accessi-
bility, interaction, personalization,
and education will thus be key
aspects of the concepts to be
developed and tested.

Current advances in display
devices, multi-modal human-com-
puter interaction, collaborative
methods, and Mixed Reality tech-
niques will be analyzed and eval-
uated with respect to their poten-
tial for cultural heritage interpre-
tation.

German Abstract

Ziel des hier vorgestellten Projekts
ist die Entwicklung und Eva-
luierung neuer Konzepte für die
Präsentation von kulturellem Erbe,
wobei die Arbeit auf der Anwen-
dung von modernster Mixed-Reality
-Technologie beruht. Das Projekt
versammelt Vertreter aller relevan-
ten Forschungsbereiche, und die
Ergebnisse werden für die zukünf-
tige Erforschung und Entwicklung
von neuen, innovativen Serviceleis-
tungen und -Produkten im Bereich
Cultural Heritage sowie deren Ver-
marktung richtungsweisend sein.
Wir gehen bei unserer Arbeit
grundsätzlich vom Besucher  von
Kulturstätten aus - Hauptziel ist es
daher u.a. aufzuzeigen, wie Kunst
und Kulturgüter ansprechend und
bedienerfreundlich präsentiert
bzw. erfahren werden können.
Zugänglichkeit, Interaktion, indivi-
duelle Anpassung und Bildung
sind darum die wichtigsten Aspek-
te der zu entwickelnden und zu
überprüfenden Konzepte. 
Da das Projekt interdisziplinär aus-
gerichtet ist, wurde eine Hauptar-
beitsgruppe von Partnern aus den
Bereichen Forschung, Industrie
und kulturellem Erbe gebildet, um
Fachwissen aus dem Bereich
Mixed-Reality Technologie (VICOM-
Tech), Vermittlung von geschichtli-
chen Aspekten des Kulturerbes
(Universität Deusto) und Erfahrung
bei der Präsentation von Kulturgü-
tern und geschichtlichen Kunstge-
genständen (San Telmo Museum)
zu versammeln. Anlässlich der
Hundertjahrfeier des San Telmo
Museums wird ein neuer, innovati-
ver Prototyp eines Mixed-Reality -
basierten Cultural-Hertitage-Systems
konzipiert und entwickelt werden.
Ein zentrales Element dieser Ausstel-
lung ist der virtuelle Schaukasten.

Application of Mixed Reality Technologies
in the Interpretation of Cultural Heritage

Dr. Maria Teresa Linaza, Dr. Tim Smithers (VICOMTech)

Figure 1: Aerial view of the exhibi-
tion
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Exhibition set-up
A new innovative exhibition will
be designed and constructed for
the celebration of the centenary
of the San Telmo Museum in San
Sebastian (Figure 1). A central ele-
ment of this exhibition will be an
Augmented Reality set-up, proba-
bly based on the Virtual Showcase
(Figure 2), showing objects from
the old iron age in the Basque
Country region. Conversations to
cooperate with Fraunhofer CRCG
(USA),founding member of the
INI-GraphicsNet Foundation, for
the use of the Virtual Showcase in
the exhibition are ongoing. This
would offer the possibility to mix
real artifacts with high-resolution
virtual 3-D images, thus enabling
the visitor to see and interact
with a mixed real and virtual com-
bination.

The San Telmo Museum will be
the venue for this exhibition, and
it will be used to test and evaluate
the effectiveness of the new inter-
pretation and presentation concepts
developed by the project. This will
include both direct and indirect
assessment of visitors’ reactions
and responses to the exhibition.
In addition, it should help the
content providers analyze new
ways of teaching and learning
using new technologies. Finally,
this project will provide new prac-
tical knowledge (ideas, concepts
and methods) for private and
public agents involved in cultural
heritage and local development.

Outcomes of the project
– A state-of-the-art review of

current methods and technolo-
gies used, together with an
evaluation of their effectiveness
and acceptance in exhibitions,
museums and at cultural heritage
sites. 

– A state-of-the-art review of
the technologies available,
their user-friendliness and
acceptability. 

– A review of pedagogical and
educational aspects of cultural
heritage presentations in order
to establish what seems to be
desirable in the future.

– An exploration of innovative
services, applications, and
products integrating Virtual
and Augmented Reality tech-
nologies.

– An assessment of the visitor’s
behavior concerning the inte-
gration of ICTs in cultural heri-
tage environments.

Consortium
Due to the interdisciplinary nature
of the project, a core workgroup
consisting of partners in research,
industry, and cultural heritage has
been established to combine
knowledge of Mixed Reality tech-
nologies (VICOMTech), expertise
in the communication of cultural
heritage (University of Deusto)
and knowledge and experience in
the presentation of cultural her-
itage and historic art works (San
Telmo Museum).

Acknowledgement
This work is partially funded by
the Spanish Ministry of Science
and Technology.

Points of contact

Dr. Tim Smithers,
Dr. Maria Teresa Linaza
VICOMTech
San Sebastian, Spain
Email:
tsmithers@vicomtech.es
mtlinaza@vicomtech.es

Figure 2: Virtual
Showcase con-
ceptual design.
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The INI-GraphicsNet Foundation,
the Cultural Institute of Trento
and the University of Trento
incorporated the GraphiTech Cen-
ter for Advanced Computer
Graphics Technologies, a joint
venture located in Trento, Italy, as
a foundation. 

Dr. Stefan Noll and Dr. Raffaele
De Amicis, representing the INI-
GraphicsNet Foundation, together
with Massimo Egidi, rector of the
University of Trento, and Diego
Schelfi, vice president of the Cul-
tural Institute of Trento, signed
the research and co-operation
agreement on July 2, 2002. 
Furthermore, Prof. Fausto
Giunchiglia, vice rector of the Uni-
versity of Trento, has been nomi-
nated as president of the board
of directors of GraphiTech, while
Prof. Dr. José L. Encarnação, chair-
man of the board of directors of
the INI-GraphicsNet Foundation,
has been nominated as vice presi-
dent. 

The aim of the joint venture is
to enhance the competitiveness
of Trentino’s industries through
the development and application
of advanced computer graphics.
The focus will be on advanced
graphic information processing
and visual communication, includ-
ing virtual reality. GraphiTech will
stimulate information technology
collaboration and friendship
between the Trentino region,
Italy and Germany and perform
world-class research and develop-
ment in advanced computer
graphics technologies and ser-
vices. The joint venture will bene-
fit from the ideal combination of
competencies and resources of
the three partners, which comple-
ment one another, and will
ensure an optimum of synergistic
effects. The University of Trento is

an internationally renowned
research facility, the Istituto
Trentino di Cultura is very success-
ful in the area of technology
transfer, and INI-GraphicsNet,
with its globally acting research
institutions, offers extensive
expert knowledge. The joint ven-
ture will act as a ‘technology bro-
ker’ between Trento and the Ital-
ian economy, the University of
Trento, the Centre for Scientific
and Technological Research of the
Cultural Institute of Trento and
the INI-GraphicsNet, a major
worldwide research alliance in the
field of computer graphics.

Points of contact

Dr. Raffaele De Amicis
Dr. Stefan Noll
Fraunhofer IGD Darmstadt,
Germany
Raffaele.De.Amicis@gris.informatik.
tu-darmstadt.de
Stefan.Noll@igd.fhg.de

GraphiTech - A new member of the
INI-GraphicsNet Foundation in Italy

German Abstract

Die INI-GraphicsNet Stiftung, das
Instituto Trentino di Cultura und
die Universität Trento (Università
degli Studi di Trento) haben sich
am 2. Juli 2002 zum Joint-Venture
GraphiTech zusammengeschlos-
sen. Die Stiftung ist als Zentrum
für moderne Technologien der
grafischen Datenverarbeitung in
Trento (Italien) ansässig: GraphiTech
wird die Zusammenarbeit und
Partnerschaft im Bereich Informa-
tionstechnologien zwischen der
italienischen Region Trento und
Deutschland vorantreiben und im
Bereich F&E der Technologien und
Serviceleistungen grafischer
Datenverarbeitung Weltklasse-Lei-
stungen erbringen. Es sind bereits
enge Beziehungen zwischen den
Einrichtungen geknüpft worden.
Mitglieder des INI-GraphicsNet wie
das Fraunhofer-Institut für Graphi-
sche Datenverarbeitung arbeiten
bereits  seit mehr als zehn Jahren
in Forschungsprojekten mit der
Universität Trento zusammen. Der
Schwerpunkt der GraphiTech-
Arbeit liegt im Bereich moderne
grafische Informationsverarbei-
tung und visuelle Kommunikation,
einschließlich VR-Technologie.

Dr. Raffaele De Amicis

Signing the agreement. From left to
right: Stefan Noll and Raffaele De
Amicis representatives of the of the
INI-GraphicsNet Foundation, Massimo
Egidi, rector of the University of
Trento; Diego Schelfi, vice-president
of the Cultural Institute of Trento
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German Abstract

Innerhalb des Projektes art-E-fact
wird eine generische Plattform
entwickelt, die Künstler, Autoren
oder Mediendesigner dazu ein-
lädt, aktuelle Technologien aus
den Bereichen Digital Storytelling,
Mixed Reality oder Multimodalitä-
ten zu nutzen und interaktiv neue
künstlerische Ausdrucksformen zu
erkunden. Mögliche künstlerische
Ausdrucksformen können neben
klassischer Malerei oder Architek-
tur beispielsweise moderne Foto-,
Video- oder 3D-Modellierungs-
techniken in AR/VR-Welten ent-
halten.
art-E-fact wird als interdisziplinä-
res Forschungsprojekt des IST-Pro-
gramms der EU durchgeführt und
startet im Herbst 2002. Das Pro-
jektteam setzt sich u.a. aus Infor-
matikern, Mediendesignern, Künst-
lern, Kunsthistorikern, Restaurato-
ren und Marketingagenturen
zusammen. Die Projektergebnisse
werden in verschiedenen Work-
shops, Kursen und in Form einer
Experimentierplattform fachspezi-
fischen Anwendergruppen als
auch auf Ausstellungen der
Öffentlichkeit präsentiert.

With the art-E-fact project, an
interdisciplinary team of comput-
er scientists, media designers,
artists, art historians, restorers
and media publishers is striving
for a new level of convergence
between the arts and technology.
The project will create a platform
for developing and exploring new
forms of creation, presentation
and interaction with various kinds
of artistic expression. Digital sto-
rytelling and mixed reality tech-
nologies will create new dimen-
sions for artistic expression, thus
building the foundation for new
artistic applications. 

In fact, digital storytelling in a
mixed reality environment consist-
ing of virtual autonomous charac-
ters, multimedia, physical props

and devices, and multi-modal,
human-oriented interactions has
to be seen as both a new »medi-
um« for the communication of
informational content and a new
form of art. However, there are
still numerous obstacles facing
artists and designers wishing to
access the innovative tools for the
creation of, or even experimenta-
tion with, mixed reality and digi-
tal storytelling. There is a consid-
erable gap between the mar-
ketable creation technology that
is used in art and design classes
and state-of-the-art multi-modal
interaction technology and
autonomous animation. With its
interdisciplinary team, art-E-fact is
going to explore ways of building
bridges to allow artists to more

art-E-fact: A Generic Platform for the
Creation of Interactive Art Experience in
Mixed Reality 

Stefan Göbel, Dr. Tim Smithers, Michael Schnaider

Figure 1: Generic platform (black, including authoring interfaces), to be used
by artists who create an exhibit (grey), which is an interactive storytelling
application in Mixed Reality 
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easily access innovative technolo-
gies such as digital storytelling
and mixed reality and make them
applicable to their artistic dis-
courses and expressions.

The main objective of the art-E-
fact project, therefore, is to devel-
op a generic platform for interac-
tive storytelling in mixed reality
that allows artists to create artis-
tic expressions in an original way,
within a cultural context between
virtual (»new«) and physical (»tra-
ditional«) reality. The platform
will be used as a foundation to
actually build a compelling mixed
reality installation that facilitates
access to a knowledge base of
inspirational art history material -
reflecting the way humans have
created art for at least the past
4000 years. Since the platform
addresses artists in particular, it is
essential to involve artists and the
analysis of artistic methods right
from the beginning of the project
and through all project phases. As
proof of the concept, a showcase
will be created within an interdis-
ciplinary team. This can be used
for the evaluation of artistic
methods, as well as for the diffu-
sion and exploitation of the
results, leading to more accessible
tools for artistic expression in the
future.

Generic platform for interactive
storytelling in mixed reality 
The generic platform for artistic
creation in mixed reality is based
on a kernel that combines a virtu-
al reality system with a scenario
manager for interactive conversa-
tions with partially autonomous
virtual characters. Furthermore,
components for media manage-
ment and abstract device man-
agement enable flexibility and
allow authors to design multi-
modal interactions on various
abstraction levels. 

Artists will create a mixed reali-
ty exhibit by using the generic sys-
tem to shape a specific instance of
expression. They will choose spe-
cific interaction devices and physi-
cal props to be used for anthropo-
morphic interactions, as well as
corresponding interaction
metaphors; they will define dia-
logues with a degree of autono-
my and the behavior of virtual
characters, and they will create
multi-media elements to be
accessed during runtime. 

For production issues, the
»artist« is considered to be an
interdisciplinary team of writers,
visual artists, hardware prop
designers, programmers, etc.
Artists and designers can access
the system at different layers of
influence detail. Those who have
more advanced knowledge of

procedural behavior descriptions
and 3D animation can define
rules and every detail of the
result. Other authors can simply
script dialogues on a higher level
of abstraction.

In brief, the sketched generic
system serves as an experimental
platform allowing authors with
artistic or humanistic backgrounds
to make design decisions which
go beyond state-of-the-art cre-
ation systems for digital media.
Examples include:
– Providing interactive story-

telling dialogue structures
instead of »navigation«
metaphors in hypertext struc-
tures.

– Enabling the design of holistic
spectator experiences by inte-
grating design issues concern-
ing content, story, characters,
their modalities and the hard-
ware used instead of being
constrained to mere screen
design with a fixed interaction
metaphor.

In summary, it is possible for
artists to include anthropomor-
phic interactions such as speech,
gestures, eye gaze and body pos-
es into their mixed reality design
and to direct lifelike avatars in
order to act.

Figure 2: Sketched installation concept of visitors having conversations with virtual philosophers on the screen (left),
with various options for physical props to interact (right).
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Exhibit as a case study
Within the project, an exhibit will
be built that will serve as a case
study and proof of concept to
accompany the tool-building
work through all phases of the
creative production process. At
the end of the project, the exhibit
will be presented to the public.
The exhibit should provoke intel-
lectual discussions on the artistic
process itself, focusing on mixing
realities. Through the cooperation
of renowned institutions from the
fields of art history, art restoration,
artistic creation and multimedia
design and technology, a mixed
reality art piece will be built that,
in and of itself, »is« an interactive,
contradictory discourse with
different points of view about
artistic creation. The basic scenario
is briefly summarized in the fol-
lowing:

Spectators will be confronted
with real historic paintings, such
as Byzantine icons or western
contemporary art, and will partici-
pate in a virtual discussion about
them. A virtual character in the
role of the analyst will present
knowledge about its creation that
is physically derived from the dis-
cussed real artifact through multi-
level spectral imaging methods. 

A different character takes the
role of an art historian who builds
the bridge from past expression
techniques to modern techniques.
Further virtual characters can be
involved who take roles to either
provoke reactions from visitors or
ask questions in place of them.
Spectators become participants as
they interact with the characters
and the paintings through
anthropomorphic metaphors such
as speech, gestures and physical
props. 

The virtual beings themselves,
embedded in an electronic art
piece, are in a recursive sense
»artistic creations« and will be
subject to careful design in the
creation process. The resulting
aesthetics, particularly in the con-
text of the degree of confronta-
tion involved, result from thor-
oughly elaborated details. 

The joy of philosophical recursive
reflections on art and art theory is
a key motivation for the piece.
The »artifact that discusses arti-
facts« bridges 4000 years of
human art creation, motivation,
materials and spectator interaction.

Finally, the resulting exhibit can
also be seen as an example of
educational software. It employs a
method of presenting knowledge
based on hermeneutics, making
use of the Greek philosophers’
dialogue, by distributing several
interpretations across different
characters. 

The art-E-fact project is one of
the selected proposals of the
Cross Platform Action 15 of the
IST program. It is supported by
the European Union and will start
in September 2002 with a Europe-
wide consortium consisting of
ZGDV e.V., Fraunhofer IGD,
Sacred Convent of the Annuncia-
tion IMSP, Akademie der Bildenden
Künste Vienna, VICOMTech, Cen-
tro Arteleku, Parque Tecnologico
de San Sebastian and Giunti
Multimedia SRL.

Point of contact

Dipl.-Inform. Stefan Göbel
ZGDV, Darmstadt, Germany
Email: Stefan.Goebel@zgdv.de
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Culture and arts are still dominat-
ed by traditional forms of presen-
tation. While the digitization of
cultural heritage and artistic arti-
facts is already an issue in the dis-
cussion and research of different
involved parties, the process of
creation or presentation of cultur-
al and artistic exhibits using state-
of-the-art technologies is often
only a focus of small research
groups and initiatives.

The artnouveau project is set up
as a thematic network in the 8th
Call of the Fifth Framework Pro-
gram of the European Union in
order to help, the cultural and
arts community, and the commu-
nity of technology suppliers to
exchange their respective views
on the application domain of cul-
tural and artistic expression.
This includes both the provision
of access to cultural and artistic
artifacts to the public as well as
the process of artistic and cultural
creation. Since the interface to
create or access such artifacts is
an important issue, the thematic
network intends to focus on tech-
nologies related to Human Com-
puter Interfaces, Mixed Reality
and Computer Graphics. While
establishing a network consisting
of specialists in different related
fields is in itself an important
objective, the work to be per-
formed inside the network should
lead to hands-on recommenda-
tions for the utilization of tech-
nologies in culture and arts.
Therefore, a consortium has been
assembled which builds the initial
backbone or core group of the
network. Consisting of partners
with individual strength in their
related fields, the network aims
at the provision of a generic
framework and a set of directives
and recommendations on how to

successfully integrate new tech-
nologies into cultural and artistic
environments and applications.

Because the network is going to
take a user- and application-cen-
tered perspective, it fits perfectly
into the landscape of existing
research networks dedicated
specifically to methodological
advances in culture and arts, to
the preservation and digitization
of cultural and artistic content, as
well as to standardization issues.
It will adopt the role of an inte-
grator and offers the potential to
interrelate up to now unconnected
endeavors.

The objectives of the network
can be differentiated into at least
two main areas, organizational
objectives concerning the net-
work itself and functional objec-
tives concerning the action being
undertaken within the network.
The most important organization-
al objective will be the set up of a
platform for exchange and discus-
sion about issues related to tech-
nology utilization in the area of
culture and the arts, bringing
together all important players
from cultural heritage informa-
tion and arts and technology
providers.

artnouveau - On the transition to the
digital era of arts and culture

German Abstract

Das Projekt artnouveau zielt dar-
auf ab, neue Ansätze und Visionen
für die Präsentation von und für
Kunst und Kultur herauszubilden.
Als Thematisches Netzwerk geplant,
ist es die Aufgabe des Projektes
den Austausch von Informationen
und Erfahrungen zwischen mög-
lichst allen relevanten Gruppen
aus Kunst, Kultur, Forschung und
letztendlich Industrie zu fördern.
Das angestrebte Ziel ist es, aus den
Diskussionen und Erfahrungswer-
ten sowie unterstützt von beglei-
tenden Technologiedemonstrato-
ren für Kunst und Kultur aus dem
Umfeld Mixed Reality und Mensch-
Maschine-Interaktion einen Vor-
schlagkatalog zu entwickeln, der
für die weitere Entwicklung von
Kunst und Kultur wesentliche
Strömungen aufzeigt.
Gleichzeitig hat das Projekt die
Aufgabe interessierte Partner aus
unterschiedlichen Bereich für
innovative Anwendungen in Kunst
und Kultur zusammen zu führen.

Michael Schnaider (ZGDV), Dr. Maria Teresa Linaza (VICOMTech)

Figure 1: Interactive virtual exhibit.



The process of discussion, exchange
of knowledge and experience, as
well as hands-on experience, will
on the one hand foster technology
awareness in the cultural heritage
and arts community, and on the
other hand help to foster under-
standing and awareness of the
demands, conditions and require-
ments of the cultural and artistic
application domain in the com-
munity of technology suppliers.
Furthermore, the network should
be extended toward a network of
excellence in the field of techno-
logy-enhanced cultural and artis-
tic applications which helps to
establish links between the differ-
ent existing networks and initia-
tives dedicated to culture and arts
and between different IST pro-
jects in related fields.

As for the more functional
objectives, the intended concrete
results of the project will cover
surveys on (1) the current situa-
tion of cultural and artistic cre-
ation and provisions for innova-
tions and (2) experience at the
European level concerning the
implementation of IST technolo-
gies for exhibitions, cultural insti-
tutions and archaeological sites.
Furthermore, a special focus will
be given to possible new forms of
interfaces between cultural and
artistic exhibits and the end users.
The interface for creators and
producers of cultural and artistic
exhibits will also be determined.
This includes the identification of
available new technologies in
Europe for access by visual arts

and cultural heritage specialists as
well as already known technolo-
gies such as mixed reality, com-
puter graphics, and human com-
puter interfaces. A possible appli-
cation of such technologies in a
new domain demands an in-depth
discussion between all involved
parties to identify risks in the uti-
lization of these technologies for
cultural and arts applications.
Gathering feedback on missing
technologies or needed improve-
mentsto meet the specific
demands of the application
domain is crucial. 

Finally, artnouveau will develop-
aproposal for future research
directions in Computer Graphics,
Human Computer Interface, and
Mixed Reality and also a list of
recommendations for the utiliza-
tion of innovative technologies in
the cultural and artistic domain.
These recommendations will take
into account various contributions
from a wide range of parties ded-
icated to the subject of culture
and the arts. The thematic net-
work will be open to new mem-
bers who want to participate in
the discussion process and the
evaluation of existing technologies.

A core group consisting of
ZGDV, Fraunhofer IGD, VICOMTech,
Universidade do Minho, Founda-
tion of Hellenic World, Universi-
dad de Deusto, Museo San Telmo,
Centro de Computação Gráfica
and the Museu Alberto Sampaio
intends to start the artnouveau
project, which will be supported
by the European Commission in

the Cross Action Program 15 in
September, 2002. Relationships
have been established to existing
networks, important partners,
and other projects in the domain
of cultural and artistic expression,
and these relationships will be
extended during the project. 

Point of contact 

Michael Schnaider
ZGDV, Darmstadt, Germany
email: Michael.Schnaider@zgdv.de

CG topics 4/200222

Figure 2: Chil-
dren in a virtual
environment.
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The Project WIDE - Semantic Web-
based Information Management
and Knowledge Sharing for Inno-
vative Product Design and Engi-
neering - is funded by the Euro-
pean Commission (IST-2001-34417).
WIDE aims at improving innova-
tive product design by applying
emerging Semantic Web (SW)
techniques to develop and test an
effective information manage-
ment and knowledge sharing sys-
tem for multi-disciplinary design
teams. The WIDE system will sup-
port the effective and efficient
inter-working of industrial design-
ers and engineers by offering a
natural and coherent environ-
ment for identifying information
needs, finding and accessing dif-
ferent information sources, receiv-
ing and viewing information from
the different sources and relating
the results to the current state of
the ongoing designing. In doing
so, WIDE puts to a real test the
emerging SW techniques and
identifies where further work is
needed to achieve the much

greater levels of machine-aided
decision support needed in
today’s fast moving, short time
scale, innovative product design
activities.

The work of the WIDE project is
based on the development of
four important innovations:
– Information management and

knowledge sharing in multidis-
ciplinary design teams
Different people can use dif-
ferent technical languages,
work together and share their
knowledge without having to
speak a common language.
This means that a sufficient
understanding of the other’s
terminology, without an ability
to speak it, can form a suffi-
cient basis for effective collab-
orative working and for shar-
ing knowledge. The WIDE pro-
ject takes this multi-
language/cross-cultural idea as
the basis for its model of sup-
port industrial designers and
product engineers who work
together and share knowledge

WIDE - Semantic Web-based Information
Management and Knowledge Sharing for Inno-
vative Product Design and Engineering

German Abstract

WIDE ist ein von der EU im Rah-
men des IST-Programms geförder-
tes Projekt (IST-2001-34417). Ziel
des Projektes ist es, ein System zu
entwickeln, das die Qualität und
Effizienz von innovativem Produkt-
design verbessert. Unter Anwen-
dung von Technologien und Kon-
zepten des »Semantischen Web«-
einer Initiative des W3C, um das
WWW intelligenter zu gestalten-
wird ein Wissensmanagement-
System entwickelt. Der Schlüssel
zu innovativem Produktdesign
liegt in einem verbesserten Infor-
mationsmanagement und Wis-
sensaustausch zwischen den an
dem Produktentwicklungsprozess
beteiligten, interdisziplinär arbei-
tenden Gruppen, wie Designern
und Ingenieuren. 
Maschinenverstehbare semanti-
sche Informationen sowie die
Anwendung von Ontologien und
intelligenten Informationsfilter-
Mechanismen bilden Schlüssel-
komponenten bei der Entwicklung
des WIDE-Systems.

Dr. André Stork, Dr. Tim Smithers, Brigitte Koch

Figure 1: The system architecture of WIDE
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effectively and efficiently
although they speak different
technical languages and come
from different professional cul-
tures. This represents an inno-
vative approach to effective
knowledge sharing in product
design, and is different from
the more classical knowledge
management approaches,
which seek to have everybody
involved speak the same lan-
guage.

– A process ontology supports
the WIDE core system
Ontologies define existing
objects in a domain, their
properties, and the relation
between them. They are
intended to support human
interpretations of information
about the domain covered by
the ontology, and to support
machine processing of the
same information. The impor-
tance of ontologies as an
essential component of Seman-
tic Web technologies has led to
a convergent work on ontolo-
gy specification and web-based

specification languages. The
WIDE system will aim to use
the emerging standards and
tools in this area (e.g., XML
and XMLS, RDF and RDFS,
together with DAML+OIL). The
WIDE project will be one of
the first projects to develop
and use a process ontology as
a key element of its informa-
tion management and knowl-
edge sharing system for prod-
uct design. 

– Use of an existing theory of
the design process 
The design process ontology
will define the different kinds
of knowledge used and gener-
ated during designing, together
with their roles and relations.
This design process ontology
will then be used by the sys-
tem to identify what kinds of
knowledge are being request-
ed, used, added, or shared by
users of the system, and to
identify what other kinds of
design knowledge could be
relevant to the current design
activity or activities. The WIDE

design process ontology will be
based upon an existing Knowl-
edge Level theory of the
design process which has been
specifically developed to sup-
port the knowledge engineer-
ing of design support systems. 

– Application of emerging
Semantic Web technologies
Using Semantic Web technolo-
gies as the basis for a system to
support information manage-
ment and knowledge sharing
in product design thus repre-
sents a challenging and serious
test of the technologies
involved. The WIDE system will
thus pioneer the way towards
the use of Semantic Web tech-
nologies in effective support of
information management and
knowledge sharing in design
and in other business areas.

The system architecture is depicted
in figure 1.
A demonstration model - the so-
called DEPOT-system - that supports
interdisciplinary knowledge trans-
fer developed within the Euro-
pean ADAPT-initiative will serve
as the basis for the WIDE system.
WIDE extends and improves the
DEPOT-demonstrator in various
ways. Figure 2 shows a screenshot
from the DEPOT-system. 

Point of contact

Dr. Andrè Stork
Fraunhofer-IGD, Darmstadt
Germany
Email: andre.stork@igd.fhg.de

Figure 2 shows the DEPOT-demonstrator. This screenshot indicates a material
tree with crossreferencing of materials and knowledge about features and
processing techniques.
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The vision of the EU-funded pro-
ject MUMMY is to enable mobile,
personalised knowledge manage-
ment based on the usage of rich
multimedia to improve the effi-
ciency of mobile business process-
es. MUMMY will provide (1) new
multimedia and hypermedia tech-
nology for a seamless integration
of pocket-sized computers into
the knowledge management con-
trol loop, addressing the topics of
knowledge acquisition, description,
preservation, annotation, access
and exchange; (2) substantiation
of the expedience of the devel-
oped components through rudi-
mentary portal establishment and
trials in the application area of
facility management and the con-
struction industry. MUMMY will
make use of new mobile connec-
tion possibilities, such as, »always
on-line« and bandwidth, offered
by wireless networks and blue-
tooth, as well as that of new
Hardware possibilities offered by
camera-equipped mobile phones
or PDAs. We believe that the
results from MUMMY will lead to
time savings and cost reductions
of about 5%, thereby improving
overall quality of work performed.

Motivation
Mobility in our society is still
increasing along with the grow-
ing market penetration of mobile
phones and personal digital assis-
tants. These pocket-sized comput-
ers serve as permanent compan-
ions, mainly in an off-line mode.
In the future, circumvention of PC
usage and anywhere, anytime,
up-to-date and on-line knowledge
access will have a great impact on
our everyday life. In knowledge
management systems, personal
notes, project documents, and
other knowledge objects within a
knowledge base, are linked using
hypermedia technology. Today,
the efficient provision of rich mul-
timedia and hypermedia, as well
as on-line knowledge manage-
ment facilities, for pocket-sized
devices is not yet solved. 

Mobile access to the »right«
information by construction man-
agers or facility managers is not
yet available. Project managers in
the construction domain are
faced with an error-prone deci-
sion-making process, because of
missing physical files and folders
or unseen plan material. Ad hoc
notes or images for business- rele-

MUMMY: Mobile Knowledge 
Management 

Dirk Balfanz, Dr. Jürgen Schirmer

German Abstract

Die Vision des EU-Projektes MUMMY
ist es, durch personalisiertes,
mobiles Wissensmanagement die
Effizienz von mobilen Arbeitsab-
läufen zu erhöhen. MUMMY wird
neue Multimedia und Hyperme-
dia-Technologien zur nahtlosen
Integration von »Westentaschen-
computern« in dem Wissens-
management-Regelkreis entwickeln
und u.a. neue, mobile Kommuni-
kationstechnologien und End-
geräte einsetzen. Die erarbeiteten
Ansätze und Lösungen werden
prototypisch in den Anwendungs-
feldern Facility Management und
im Baubereich ausgetestet.

Figure 1: Compo-
nents of knowl-
edge portal
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vant decisions and planning and
possibilities for context-sensitive
retrieval are not given. For facility
managers, on-line access to com-
panies’ databases and updating is
not available, for example, when
new installations are completed
or maintenance work is done.
Conventional workflow acquires
the data onsite in a paper form;
digital update is done afterwards
in the office. Incorrect input is
harder to recognise offsite, mak-
ing it difficult to correct errors as
needed and in a timely way.

Expected Results
Efficient communication of and
collaboration with knowledge
objects is a main objective of
MUMMY. MUMMY will ascertain
through research and trial how
rich multimedia content and col-
laboration can be best applied
within mobile knowledge portals
(Figure 1), showing the potential
business opportunities of mobile
knowledge management.

In order to evaluate the devel-
oped technology, the MUMMY
consortium will set up a portal
prototype for the application sce-
narios of facility management and
use on the construction site.

It will enable for instance, a
construction or facility manager
to have situation-aware mobile
access to current project data,
such as a construction plan, and
will provide multimodal annota-
tion and delivery of deficiency
lists, as well as collaboration on
acquired material and plans with
remote experts. The problems to
be addressed within the applica-
tion scenarios will be identified
through a strong user focus and
the analysis of relevant business
processes from the beginning of
the project. 

The scientific work will focus on
the following subjects, primarily
addressing the content and com-
munity portal:
– Mobile annotation and collab-

oration mechanisms 

– Video hyperlinks on mobile
devices

– Metadata based on RDF and/or
MPEG-7

– Personalisation for access to
situation-specific knowledge 

– Ontologies for the annotation
of knowledge objects 

MUMMY’s new mobile multime-
dia communication mechanisms
will become important technology
groundwork on which future effi-
cient mobile knowledge portals
for quite different application
domains can be established.

Consortium
– Zentrum für Graphische Daten-

verarbeitung e.V., Germany
– INTRACOM SA, Greece
– University of Applied Sciences

Wädenswil, Switzerland
– Czech Technical University,

Czech Republic
– COSMOTE, Greece
– ELLINIKI TECHNODOMIKI A.E.,

Greece 
– ARCADIS, Germany & The

Netherlands

MUMMY is under signature and
will be funded by the European
Community: IST-2001-37365. 
Start (expected): 
September / October 2002 
Duration: 36 months.

Point of contact

Dirk Balfanz
ZGDV, Darmstadt, Germany
Email: Dirk.Balfanz@zgdv.de

Figure 2: Image
or video annota-
tion of a con-
struction site for
use on pocket-
sized computers

Figure 3: Site
plan annotation
and collabora-
tion on mobile
devices
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Advanced Digital TV Lab in VICOMTech -
Real Synergy between TV and Computer
Graphics

Nuria Lopez, Julian Florez (VICOMTech)

Due to the increasing use and
application of digital technologies,
it is a fact that Computer Graphics
R&D has extended its competen-
cies far beyond the typical envi-
ronments (PCs, mainframes, lap-
tops, etc.) to a multitude of new
devices and environments such as
mobile phones, game consoles,
PDAs, etc. One of the newest and
most important areas in this tran-
sition is the digital/interactive
television. The possibility of send-
ing digital information such as
applications, together with the
traditionally broadcasted signal
has opened a new field of research
and application for CG. In Europe,
the current situation is marked by
the paradox of decided support
from the EU and local govern-
ments and the technological
uncertainties still remaining for
the implementation of real appli-
cations. (The analog television
will disappear in most countries in
the European Union by 2010; sev-

eral countries are initiating digital
emissions this year or next.)

The tremendous potential of
digital television is attracting
interest from telecommunications
providers, computer manufactur-
ers, network providers, consumer
electronic companies, and broad-
casters around the world. Compa-
nies are realizing that conver-
gence among personal computers,
television sets, and the Internet
has already begun and they are
positioning themselves to maxi-
mize revenues from this new
paradigm of interactive services. 

Digital and Interactive TV com-
puting paradigm
Digital television offers many
exciting possibilities and opportu-
nities: interactivity, data broad-
casting, electronic commerce, bet-
ter pictures, Internet services,
improved audio quality and new
applications that have not yet been
dreamed about. There is a wave

German Abstract

Wegen der zunehmenden Nut-
zung von digitalen Technologien
konnte die Forschung und Ent-
wicklung im Bereich der grafi-
schen Datenverarbeitung ihre
Kompetenzen weit über typische
Umgebungen (PCs, Großrechner,
Laptops, etc.) hinaus ausdehnen.
Es wird mittlerweile in/an einer
Vielzahl von Bereichen und Gerä-
ten geforscht, wie etwa Handys,
Spielkonsolen, PDAs usw. Solch
ein neuer Bereich ist auch das digi-
tale/interaktive Fernsehen. Die
Möglichkeit, digitale Informatio-
nen zusammen mit dem traditio-
nellen Sendesignal zu senden (und
eventuell ein Antwortsignal zu
empfangen) bietet der grafischen
Datenverarbeitung ein neues For-
schungs- und Anwendungsfeld.
Das vielversprechende Potenzial,
das sich aus dem digitalen Fernse-
hen ergibt, zieht weltweit die
Neugier von Telekommunikati-
ons-Providern, Computerherstel-
lern, Netzwerk-Providern, Konsum-
elektronikherstellern und Sendern
auf sich. VICOMTech verfügt über
ein voll ausgestattetes Digital-TV
Labor, in dem die Möglichkeiten
der grafischen Datenverarbeitung
für das Digitalfernsehen erforscht
werden.

Figure 3: Interactive TV Main Components



of activity in the IT and broadcast-
ing industry currently centered on
providing millions of people with
a suite of set-top applications that
will firmly establish the next
paradigm of interactive services
through Digital TV. This new
paradigm of developing interactive
services for a set-top box-based
architecture instead of a standard
PC provides scientists and soft-
ware developers with a wealth of
new and exciting challenges and
opportunities, Figure 1

As development of entertain-
ment services for digital television
markets gathers speed, software
engineers and researchers are
being challenged to develop a
variety of Internet-TV-centric
applications for the set-top box.
Developing for a set-top environ-
ment is particularly challenging
because they have (i) limited
hardware resources, (ii) different
distribution architecture and
bandwidth for applications, and
(iii) different interaction
paradigms as when compared to a
standard desktop PC.

Although some commercial,
proprietary platforms for Digital
TV already exist in the market,
there is still a great need to fully
exploit the real potential of this
technology for interactive services.
At this time, we are experiencing
the first broadcasting of digital
TV that follows the European
standard DVB-MHP (Multimedia
Home Platform). This new situa-
tion will help the development of
new interactive services on a
broad scale, based on open stan-
dards, that will benefit greatly
from Computer Graphics expertise

in other contexts. The fact is that
there are still many matters to be
resolved (lack of commercial set-
top boxes for MHP terrestrial
reception, for instance). Imple-
mentations of the standard are in
most cases partial. Nevertheless
prospects are very promising.

Content providers and users find
themselves in a situation of dou-
ble uncertainty: the purely tech-
nological questions, related to
Digital TV definitive standards,
and also the main difficulty, the
need for new paradigms required
todevelop new applications or
adapt existing ones to the new
environment.

Interactive TV Laboratory at
VICOMTech
VICOMTech has designed and built
an interactive TV Lab, containing
the hardware and software for the
main technological platforms
involved in the deployment of Dig-
ital Interactive TV Applications and
Services that support DVB-MHP
standards, Figure 2.

The main purpose of this Lab is
to experiment, to simulate and to
contrast different interactive TV
approaches in order to research
the most relevant issues which
have arisen when developing Dig-
ital TV applications and services
for a set-top box environment. 

A very important issue to be
explored is the way the existing
expertise and accumulated knowl-
edge in CG can be exploited and
reused to adapt (or augment)
existing applications for Digital
TV, as well as the establishment
of a framework for developing
applications in this new comput-
ing paradigm. The full exploita-
tion of the possibilities offered by
the return channel and the Inter-
net access is another key issue to
be considered. Usability, integra-
tion, interactivity, adaptive user
interfaces, etc., are some of the
aspects that need to be addressed
from a general framework, before
specific contents and applications
are implemented. Special features
(advantages and restrictions) of
the new digital TV architecture
must be taken into account, as

well as new application possibilities
opened by the combination and
synchronization with the broad-
cast signal, which need to be
investigated. 

The overall TV Lab structure
considers its different functional
parts: applications development,
integration of applications and
A/V content, broadcasting unit,
set-top boxes for reception, return
channel and its management, Fig-
ure 3. Some of the technological
objectives pursued are:
– Evaluation of tools and pro-

gramming environments avail-
able for design and develop-
ment of interactive services.

– Study of interactive services
implantation methodology, as
well as their development cost
evaluation.

– Evaluation of Digital Head End
functional requirements.

– With regard to the Internet
access, reserching of techno-
logical needs to be met both
at the Head End and at the
users’ Set-top box.

– Evaluation of user response to
TV interactive services.

The new Interactive TV Lab of
VICOMTech will contribute to sup-
porting, promoting and assisting
content providers and users in
using interactive technologies as a
tool for the improvement of their
efficiency and competitiveness.
It will also consolidate VICOMTech
as a reference technological centre
for the multimedia sector.

Point of contact

Eng. Nuria López de Guereñu
Ansola
VICOMTech
San Sebastián, Spain
Email: nlopez@vicomtech.es 
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Figure 1: Interactive TV Computing
Paradigm
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The continuous transformation of
analog systems into digital sys-
temshas marked the technological
evolution during the last decade
in the broadcast sector. It has
allowed the introduction of new
and different types of services as
well as an increase in the quality
of the services delivered. The pos-
sibility of sending digital informa-
tion (data + applications) togeth-
er with the traditionally broad-
casted signal (audio and video),
sometimes combined with a
return signal via Internet, has
opened a new field of research
and application for Computer
Graphics. 

Most of the new delivered ser-
vices are linked to the biggest
satellite and cable digital TV plat-
forms. Services like Electronic Pro-

gram Guide (EPG), interactive
news services, interactive sports
applications, telebanking,
teleshopping, etc. highlight some
of the possibilities that the new
technology offers. Most of these
services have been developed
under proprietary platforms and
can be considered preliminary
attempts to exploit the huge com-
mercial potential that is involved.
However, there exists still a great
need to fully exploit the real
potential of this technology for
interactive services. 

Right now, we are experiencing
the first broadcasting of digital
TV that follows the European
standard DVB-MHP (Multimedia
Home Platform). It is hoped that
this new situation will help the
development of new interactive

Interactive Services for Sports in Digital
TV Based on DVB-MHP Standards

Igor Leanizbarrutia Zugasti

German Abstract

Zur Zeit erleben wir die ersten
Ausstrahlungen von digitalem TV
gemäß der europäischen DVB-
MHP (Multimedia Home Platform)
Standards. Es bleibt zu hoffen,
dass diese Entwicklung vielfältige,
neue interaktive Möglichkeiten,
basierend auf systemfreien Stan-
dards, auf den Weg bringt. Bis
dahin müssen allerdings noch eini-
ge Probleme aus dem Weg
geräumt werden, wie etwa die auf
dem Markt fehlenden Set-Top-
Boxen für den MHP-Empfang. Die
Implementierung der Standards
erfolgt in den meisten Fällen nicht
vollständig. Trotzdem scheint die
Entwicklung vielversprechend. Im
Folgenden wird ein interaktiver
Sportservice vorgestellt, der von
VICOMTech entwickelt wurde.
Diese Anwendung wurde von den
Sportsendung-Produzenten STT
und G93 gefördert und vom EiTB
(dem baskischen Fernsehsender)
unterstützt. Sie wurde gemäß der
DVB-MHP Standards entwickelt.

Figure 1: Individual information for each user



services on a broad scale, based
on open standards. Many matters
remain to be solved: lack of com-
mercial set top boxes for MHP ter-
restrial reception, for instance or
the fact that implementations of
the standard are in most cases
partial. Nevertheless, prospects
are very promising.

For example, an interactive
sport service (interactive pelota)
that was developed at VICOMTech
has been presented. This applica-
tion has been promoted by the
sports content producers STT and
G93 and supported by EiTB (the
Basque TV Channel) and has been
developed under the DVB-MHP
standard.

The Interactive Service
Interactive pelota represents a
good example of interactive sport
service for digital television. This
application offers the user all the
information already broadcast
together with the sport event but
with important differences. In the
current emission the user has to
wait for the information to be
sent, which is shown periodically,
without the choice of selecting
information. Our application
allows the user to apply for specific
information at any time. 

The application introduces two
important differences: first, it

offers the user more information,
but in an à la carte way, so he
does not receive extraneous infor-
mation as happens currently.
Second, and more important, it
allows interactivity, offering the
user the choice of changing the
emission content at will.

Choosing only wanted informa-
tion is not really »interactive«
because all the information is
being sent without listening to
the user. Everybody gets the same
information as a whole, but it is
the user who makes his selection
at home.

The interactivity is possible
thanks to the return channel,
which gives the user the choice of

acting as a transmitter of infor-
mation, in addition to its function
as receiver. This capability offers
the user many possibilities, which
range from applying for exclusive
services to interacting with other
connected users.

Without question this capability
introduces a dramatic change
both in the way television is
understood and in the concept of
spectator. It becomes the main
character of the stream of infor-
mation because its decisions alter
the content.

Interactivity not only means
that users can send their
requests to the source of the
broadcast. In fact, the return
channel also becomes a connec-
tion to the Internet through
which users can send and get
data to and from everywhere.
This connection becomes the
definitive link between televi-
sion and Internet. Users will
have available all of the services
the Internet offers, which till
now have been exclusive of the
PC environment at the same
time as they enjoy television
enhanced with new interactive
services.

Interactive Pelota
All we have previously described
about interactive services and the
Internet is in practice limited by
existing technical restrictionsboth
in the equipment needed and in
the infrastructures used for devel-
opment. Considering these actual
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Figure 2: Real-
time information
of the match.

Figure 3: Motion
tracking informa-
tion in real time
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limitations, VICOMTech is devel-
oping an interactive application
for the pelota matches in televi-
sion. 

This application is fully compli-
ant with the MHP standard,
because it is developed with both
its limitations and advantages. It
provides the usualanalogical emis-
sion, such as score, number of
fouls, etc. The user can consult
this information at any time dis-
played on the screen when he
wishes. 

In addition, the application pro-
vides exclusive services related to
interactivity. Some kinds of infor-
mation about the match might
only be of interest to some users
at a specific time. This might not
be interesting to everyone. It is at
this point that interactivity arises:
for example, a specific user wishes
to knowabout one player´s perfor-
mance in previous championships.
When selecting this information,
the user asks the broadcaster for
information that is emitted just
for himself. 

The set-top box of the user,
through its return channel, sends
the user’s request to the broad-
caster, who inserts the requested
information into the data carousel
with a specific user identifier. This
guarantees that the one who
requested the information is the
only one who gets it. This way,
users are not overwhelmed by
information of no interest to
them. 

Using this system, the applica-
tion allows the user to interact
with services such as requesting
information about players, their
sport careers, triumphs and
defeats, predictions about their
futures, information about the
state of the championship this
year and in previous years, etc.
(Figure 1). Although this infor-
mation is not qualitatively differ-
ent from what has been received,
it is a novelty that it is requested
by a specific user and sent only
to him. 

The application also allows the
user to participate in a survey,
giving his opinion on who is
going to win (interactivity), and

following the state of the survey
in real time.

Nevertheless, the most novel
characteristic of the application is
the information in real time that
is obtained about a match in
progress. (Figure 2)

VICOMTech is also investigating
adding the capacity to make
motion capture, track players, and
show the data in real time to the
application. (Figure 3)

Once again, the bandwidth and
set-top-box processing capacity
limitations restrict advances in the
applications. 

It is important to mention the
inherent difficulty in interactive
applications development for
television: the synchronization
and speed of the emission. While
watching television, nobody
wantsto wait 10 seconds to see
what he wants on the screen. By
contrast on theInternet, there is a
certain tolerance towards connec-
tion delays. The information
arrangement sent by the carousel
must be maximizedbecause there
are approximately 500 Kb/s where
all the information for everybody
must fit. This is the challenge of
developing interactive content for
television. 
Because it is a very demanding
and technologically limited envi-
ronment, serious problems, which
are only the first obstacles to be
overcome, have already arisen.

Partners
STT
G93
EITB
Asociacion VICOMTech

Point of contact

Dipl.-Inf. Igor Leanizbarrutia
Zugasti
VICOMTech
San Sebastián, Spain
Email: igorlean@vicomtech.es
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Introduction
Telemedicine platforms offer a
good solution in areas of difficult
geographical access or with lack
of proper infrastructure, as well
as in the unobtrusive monitoring
of patients during their normal,
everyday life.  In the last years, a
number of international research
projects have focused in exploring
the telemedicine possibilities in
various contexts. To mention 2
examples, TeleInViVo EU-Project
(winner of the 2001 IST Prize) pro-
vided a telemedicine platform for
3D Ultrasound inspection of
patients in remote areas or emer-
gency situations, and the ongoing
EU-Project @HOME aims to devel-
op a platform for remote home
monitoring of patients (in both
projects Fraunhofer IGD has par-
ticipated). In the same way, other

from medical & pharmaceutical
companies and research institu-
tions worldwide are developing
promising prototypes for the
telemedicine products and ser-
vices of the future. Furthermore,
mobile & home-care is identified
by the Commission as the future
third pile of medical industry
(next to pharmacy and medical
imaging).

However, in the real world the
uses of telemedicine are still
restricted and not available in a
widespread and accepted fashion.
One of the reasons for this is the
lack of standards for the repre-
sentation and transmission of
vital signs. Therefore, the isolated
efforts of the research community
have serious difficulties of inte-
gration, and commercial products
based on proprietary representa-

VITELE: Telemedicine communication plat-
form for vital signs transmission based on the
VITAL standard

Igor Garcia (VICOMTech), Ilias Sachpazidis (Fraunhofer IGD), Jorge Posada

German Abstract

Telemedizin-Plattformen sind ideal
für die Arbeit in schwer zugängli-
chen Gebieten bzw. in Gebieten
mit einer schwachen Infrastruktur.
Außerdem bieten sie großartige
Möglichkeiten der unauffälligen
Kontrolle von Patienten in ihrem
Alltag. In den letzten Jahren
beschäftigten sich einige interna-
tionale Forschungsprojekte mit
den Möglichkeiten der Telemedi-
zin in verschiedensten Anwen-
dungsgebieten. Bis heute jedoch
ist die Nutzung der Telemedizin
noch sehr beschränkt und die
technischen Vorraussetzungen
stehen nur selten zur Verfügung.
Ein Grund hierfür liegt in fehlen-
den Standards zur Darstellung und
Übertragung von Live-Abbildun-
gen der Körperorgane. Daher hat
das CEN, das europäische Nor-
mungs-Komittee (European Com-
mittee of Normalization) einen
Standard namens VITAL definiert
(Vital Signs Information and
Representation). Dieser regelt die
Möglichkeiten der Präsentation,
Speicherung und Übertragung von
Organabbildungen. VICOMTech
und das Fraunhofer IGD arbeiten
gemeinsam an einer Kommunika-
tionsplattform für Telemedizin auf
der Basis der VITAL Richtlinien.

Figure 1: Manager - Agent structure of the VITAL Standard
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tion formats are not compatible
with each other, impairing the
fast development of telemedicine
solutions.

The VITAL standard
For these reasons the European
Committee of Normalization –
CEN has defined a standard called
VITAL (Vital Signs Information
and Representation), which
defines the way in which human
vital signs can be represented,
stored and communicated. It has
been only recently approved, and
is still ongoing several adapta-
tions and changes. A challenging
research issue is to integrate this
new standard in existing and new
telemedicine platforms to verify,
extend and improve it.
The standard defines a Manager-
Agent structure able to communi-
cate vital signs as it is shown in
the Figure 1. MDIB stands for
»Medical Data Information Base«,
the object oriented database stor-
ing vital signs information, and it
is the central part of the standard.
It is composed of several objects
(Virtual Medical Devices, Chan-
nels, Measurements, etc.) that
together describe the vital signs.
ACSE means »Association Control
Service Element«, and is the
method used to establish logical
connections between medical
device systems. CMDISE is the
»Common Medical Device Infor-

mation Service Element«, it pro-
vides services allowing access to
the object instances in the MDIB
together with the associated pro-
tocol.

VITELE Project
Following the research line of
other initiatives at European and
international level, VICOMtech
and Fraunhofer IGD are working
together in the development of a
VITAL compliant platform for rep-
resentation, storage and commu-
nication of vital signs. The plat-
form will be flexible enough to be
used in multiple platforms (PDA,
PC, etc.), following the manager-
agent architecture of the stan-
dard, with an open representa-
tion schema and extension possi-
bilities. As a proof of the validity
of the platform, it will be tested
and integrated in several ongoing
projects of the division Medical
Applications of Fraunhofer IGD,
such as the @HOME - Remote
home monitoring of patients.

Current Results and Future Work
An initial successful prototype has
been tested in July during a stay
of 2 weeks of a VICOMTech
researcher in Fraunhofer IGD, for
representing and transmitting
data from an ECG connected to a
pocket computer, to a central
server. Improvements and exten-
sions include total automation of

signal acquisition and transmis-
sion, as well as testing in other
existing telemedicine platforms.

Point of contact

Igor Garcia
VICOMTech
San Sebastian, Spain
E-mail: iolaizola@vicomtech.es

Ilias Sachpazidis
Fraunhofer IGD
Darmstadt, Germany
E-mail:
Ilias.Sachpazidis@igd.fhg.de 

Figure 2

Data Transmission

Bio-Medical Data Acquisition

Dermographical and Bio-
Medical Data Reception,
Processing and Storage
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Introduction and Motivation 
In accordance with trends in geo-
graphic distribution of product
development processes, a shoe
industry in Brazil has presented a
representative project case. In this
industry, the product develop-
ment, prototyping, and produc-
tion planning are steps that take
place in the mother plant. After-
wards, the manufacturing tasks
are distributed and realized in dif-
ferent factory plants, which are
located up to 5,000 km away. 

Communication and integration
between engineers and techni-
cians are key factors to achieve an
effective process and increase
productivity. For example,sample
shoes have to be analised and
commented within short time
frames; similarly, production
problems have to be reported and
clarified straight away (Figure 1).
These factors are common in
every industrial environment, but
especially for the shoe industry,
they are crucial. 

Partners Integration for Mobile
Activities 
In the given case study the pro-
duction lines are located in large
buildings. There, in addition to
the manufacturing workforce,
there are technicians responsible
for maintaining the machinery,
and others, for checking the prod-
uct quality in the various stages
of the process. These technicians
are well trained to solve any pos-
sible problem. However, some-
times there are complex and
unpredictable situations, for which
the technician needs to ask for
assistance from an expert at the
engineering office. Currently,
these critical problems are clarified
via mobile phone, and digital pic-
tures are sent by e-mail from the
technician’s office. In the worst
case, a professional expert has to
travel to the respective factory
plant. All these affect substantially
operational costs. 

EIVICOT - Cost Effective Integration of Produc-
tion Partners with Video-Conferencing Tools, A Case
Study in Brazil 
Luiz M. A. Santos, Gino Brunetti

German Abstract

Eine effektive Kommunikation
zwischen verteilt arbeitenden Spe-
zialisten und Technikern in der
produzierenden Industrie wird
zunehmend wichtig zur schnellen
Problemlösung und Entschei-
dungsfindung. Hierzu erarbeitete
das vorgestellte Projekt eine
Lösung für einen brasilianischen
Schuhfabrikanten, dessen Produk-
tionsstätten bis zu 5000 km von-
einander entfernt liegen. Das
Resultat beinhaltet die Konzeption
eines konvergierten Firmennetzes
zur Integration von Daten, Spra-
che, und Video sowie die Weiter-
entwicklung einer mobilen, multi-
medialen Konferenzeinheit zum
Einsatz vor Ort in den Produktions-
stätten. Das Projekt wurde in
Kooperation zwischen dem Cen-
tro de Excelência em Tecnologias
Avançadas (CETA-RS), Brasilien,
dem Fraunhofer IGD und der Uni-
versität UFRGS realisiert. CETA-RS
ist eine gemeinsame Initiative des
brasilianischen Bundeslandes Rio
Grande do Sul und der Fraunhofer-
Gesellschaft zur Etablierung ange-
wandter industrienaher Forschung
in Brasilien. 

Figure 1: Remote but integrated production partners.
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It would be more productive if
the technician could remain »in
front of the problem,« and discuss
the problem with the expert with
pictures or video, taken according
to the expert’s instructions and
have the trial monitored by the
expert as well. The same appara-
tus could also support remotely
assisted training. 

Re-structuring the Corporate Net-
work 
The proposed videoconferencing
service requires a robust commu-
nication network providing suffi-
cient bandwidth. Therefore, the
study proposed a new structure
for the corporate network such
that the additional traffic of mul-
timedia data, resulting from the
proposed systems, would not con-
strain or interfere with the tradi-
tional engineering and business
data. The proposed solution has
been a converged network inte-
grating the corporate traffic of
data, voice, and video between
the different sites of the compa-
ny. To achieve that, the resulting
network topology had to deal
with the heterogeneous network
infrastructure in terms of band-
widths, supported protocols, and
providers currently available in
Brazil. 

Systems for Co-operative Mobile
Activities 
The proposed technology for sup-
porting the mobile activities was
a portable computer with addi-
tional input/output devices; here,
conditions of use in factory build-
ing (e.g., noise environment), user
abilities, and task procedures
were important selection criteria.
To allow the technician to move
around the production line while
maintaining access to the corpo-
rate network, the proposed and
tested link was a Wireless LAN
with access-point devices installed
in optimal spots of the factory
building (Figure 2). 

Based on assessed requirements,
a prototype software realization
for supporting the technical dis-
cussions, a conference system has
been further developed. This is
able to distribute and share
graphical images, real-time video
and audio, plus annotations and
pointing mechanisms even over
constrained resources such as the
wireless link. It incorporates inno-
vative features, which allow the
system to run seamlessly over the
heterogeneous platforms serving
the office user (expert) and the
mobile user (technician). At the
user level, the set of features can
be characterized as user-centered;
this means that the interaction
mechanisms and media mode are

responsive to the supported work-
ing task, operation condition, and
users’ abilities (Figure 3). 

This case study has been performed
on request ofCalçados Reifer Ltda,
within an international cooperation
among the Centre of Excellence in
Advanced Technologies of the
State of Rio Grande do Sul (CETA-
RS) and the Federal University of
Rio Grande do Sul (UFRGS), both
in Brazil, and the Fraunhofer IGD. 

CETA-RS is a joint activity
between the Fraunhofer Society
and the State of Rio Grande do
Sul and its industry, to establish
an applied research infrastructure
in Brazil. 

Points of contact 

Dr. Joachim Rix
Luiz M. A. Santos
Fraunhofer IGD
Darmstadt, Germany
Email: rix@igd.fhg.de 

lsantos@igd.fhg.de

Gino Brunetti
CETA-RS
Porto Alegre, Brazil
Email: ceta-rs@ceta.org.br

Figure 2: Installation for maintaing
connectivity on the factory floor.

Figure 3: Co-operative problem solving.
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Celebration of the 10th Anniver-
sary of the Fraunhofer IGD Rostock
On June 14, 2002, the Fraunhofer
Institute for Computer Graphics
(IGD) Rostock celebrated its 10th
anniversary.

200 guests from politics, indus-
try and research took part in the
celebration.

Welcoming speeches from the
areas of business, science and pol-
itics acknowledged the 10 years
of successful development of the
Fraunhofer IGD Rostock. Speakers
were: 
– Dr. Ebnet, Minister for Economic

Affairs in Mecklenburg-Vor-
pommern

– Prof. Encarnação, Chairman of
the Fraunhofer Group for
Information and Communica-
tion Technology

– Prof. Hantzschmann, Speaker
for the Computer Science
Department of the University
of Rostock

– Dr. Seidel, Manager of the
Rostock Business Association

– Dr. Kehrer, Managing Director
of the Computer Graphics Center
(ZGDV)

Prof. Urban, the associate director
of the IGD Rostock, gave a short
presentation reflecting on the
development of the Fraunhofer
IGD Rostock since its foundation in
January 1992. 

At that time, the Fraunhofer
IGD Rostock had 7 staff members
from the institutes of the former
Academy of the GDR and from
departments of the University of
Rostock. The first research topics
were the visualization of marine
environmental data, telecommu-
nications and imaging. Today, the
Fraunhofer IGD Rostock has 35
employees, around 45 students
working part-time and four
departments which determine the
research topics:

– Multimedia Communication
– Visualization and Interaction

Techniques
– Mobile Multimedia Technologies
– Entertainment Technologies

As is traditional in the INI-Graphics-
Net, Prof. Encarnação and Prof.
Urban honored long-time employ-
ees for their ten years of service
to the INI-GraphicsNet at this cele-
bration. 

In the afternoon, a scientific
program with three invitational
talks took place, followed by a
demo tour presenting actual
research solutions from the Fraun-
hofer IGD Rostock and ZGDV.
The invited speakers for the scien-
tific program were:
– Prof. Markus Gross from the

Institute of Scientific Comput-
ing of ETH Zurich, with a talk
about »The Blue-C - Designing
the Future of Collaborative Vir-
tual Reality«

– Prof. James J. Thomas from
Battelle Pacific Northwest Lab-
oratory, with a talk about
»What is Your Relationship
with Your Information Space«

– Dr. David Zeltzer from the
Fraunhofer Center for
Research in Computer Graph-
ics, with a talk about »Deci-
sion-Centered Visualization:
Time-Critical Situation Aware-
ness and Decision Making«

The scientific program was part of
the 9th international workshop
on »Design, Specification, and
Verification of Interactive Systems
- DSVIS2002«. This workshop took
place from June 12-14 and was
organized jointly by the Fraun-
hofer IGD Rostock and the Com-
puter Science Department of the
University of Rostock.

A demo tour through the labs
of the Fraunhofer IGD Rostock
offered all guests the opportunity
to see actual research results and
to talk with the scientists.

The presentation of 22 actual
R&D projects from the Fraunhofer
IGD Rostock, but also from other
institutions in the INI-GraphicsNet, 

Events
Workshops

Prof. Encarnação and Dr. Ebnet thank
Prof. Maeß, the former Rector of the
University of Rostock for his support
of IGD Rostock by giving him a present

Prof. Encarnação and Dr. Ebnet thank
Prof. Wildenhain (from left to right)
for his support of IGD Rostock by
giving him a present

Prof. Encarnação and Dr. Ebnet con-
gratulate Prof. Urban on ten years of
successful development of IGD Rostock 



demonstrated innovative solu-
tions and new trends in IT.

A gala party at night completed
the celebration of the 10th
anniversary. The evening event
took place at »Lokschuppen« in
the town harbor of Rostock. Prof.
Bertram Herzog gave a dinner
speech reflecting on his impres-
sions of Rostock from 1992 until
today. He accompanied the devel-
opment of the Fraunhofer IGD
Rostock and stayed at the insti-
tute several times for two to
three month periods.
During the evening event, treats
for the eye and ear were present-
ed by the employees of the IGD
Rostock. All guests enjoyed the
‘Scheherazade’s Daughters’ belly
dance group led by staff member
Claudia Herzig and the ‘Burning
Bullfrogs’ blues band of staff
member Kay-Uwe Graw.

We thank all research partners
and customers for their congratu-
latory words and look forward to
ongoing cooperation.

Annual Conference of the Euro-
pean Association for Computer
Graphics
Eurographics 2002
September 2-6, Saarbrücken,
Germany
Max-Planck-Institut für Informatik
and Universität des Saarlandes

This year’s Eurographics confer-
ence will be held in Saarbrücken
on September 2-6. Its theme,
‘’Bridges between real and virtual
worlds’’, aims to reflect the rapid-
ly growing capabilities of computer
graphics to assist nearly all areas
of business and life. 

In the first two days there will
be a broad range of Tutorials,
which will address special aspects
of computer graphics and its
applications: 3D Data Acquisition,
Facial Modeling and Animation,

Cloth Animation and Rendering,
Programmable Graphics Hardware
for Interactive Visualization,
Inhabited Virtual Heritage, Point
Based Computer Graphics, Spec-
tral Trends in Color Reproduction,
Modeling and Rendering of Syn-
thetic Plants, View-Dependent
Rendering for Polygonal Datasets
and Geometric Data Structures for
Computer Graphics. 

There are three invited talks on
»Artificial Animals and Humans:
From Physics to Intelligence« (D.
Terzopoulos, New York), »Interac-
tive Visualization with Pro-
grammable Graphics Hardware«
(T. Ertl, Stuttgart) and »3D Scan-
ning Technology: Capabilities and
Issues« (R. Scopigno, Pisa). More
than 50 papers will be presented
in 13 sessions. This year the focus
of these presentations is on Ren-
dering and Illumination tech-
niques and, of course, special
aspects of Virtual and Augmented
Reality, such as virtual humans.

Additionally there will be state
of the art reports on »Global Illu-
mination for Interactive Applica-
tions and High Quality Anima-
tions«, »Interactive High-Quality
Volume Rendering with Flexible
Consumer Graphics Hardware«,
»Visual Data Mining«, »Feature
Extraction and Visualisation of
Flow Fields« and »Tone Reproduc-
tion and Physically Based Spectral
Rendering«. Industrial seminars in
the areas »Games and Entertain-
ment Applications«, »Chemistry
and Life Sciences« and »Virtual
and Augmented Reality in the
Automotive Industry«, an industri-
al panel in the OpenSG context as
well as posters, and lab presenta-
tions of about 50 European com-
puter graphics research labs will
complete the program of the con-
ference.

Please see
http://www.eg.org/eg2002
for more information or contact:
EG02 Conference Secretariat
phone:+49.681.9325.440 
email: eg2002-info@eg.org
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Dr. Kehrer, Managing Director of the
ZGDV, during his address 

Evening Event at Lokschuppen

Prof. Groß during his scientific talk 

Prof. Thomas during his scientific talk 



Workshop BIOSIG 2002
The city administration accepts
digitally-signed tax returns which
citizens have sent in via the Inter-
net; businesses sign contracts elec-
tronically at their home offices;
and doctors exchange patient
information over the Web. This is
what the much awaited new
information and communication
society could look like. Many gov-
ernment institutes and businesses
however are afraid of exchanging
confidential information over an
electronic network. They are
doubtful whether security, data
protection, and legal obligations
can be guaranteed. Electronic sig-
natures and biometric systems are
considered by experts to be key
technologies. They will provide
technical and legal security and
thereby make a great variety of
services in e-government more
attractive as well as tap e-business
market potential. The German
parliament has already placed the
electronic signature on a par with
the handwritten signature. But
the greatest breakthrough for the
digital alternative has not yet
occurred, even if public adminis-
tration, for example in Bremen, is
willing to take on a leadership
role in that regard.

The controversial biometrics
debate in the public and in the
media, as well as the doubt about
the security of cryptographic
methods for electronic signatures,
show that explanations of the
possibilities and limits of the sys-
tem are urgently needed. The
BIOSIG Workshop 2002, Biomet-
rics and Electronic Signatures on
July 19, 2002, in the Fraunhofer
Institute for Computer Graphics
(IGD), Darmstadt, was dedicated
to this task.

Attendees of the workshop
could choose between two pre-
sentation tracks after introductory
speeches in the morning. They
learned about the technical foun-
dations and success criteria of bio-
metrical systems and the electron-
ic signature. In the afternoon, the
presenters concentrated on
describing system interfaces and
different uses for the systems. The

event was sponsored by the Com-
petence Center for Applied Secu-
rity Technology (CAST), the Com-
puter Graphics Center (ZGDV),
and the BIOSIG group of the Soci-
ety for Informatics (GI).

For the presentations and the
final podium discussion, the event
sponsors invited specialists from
research, government institutes,
and business. These specialists
reported on their practical experi-
ences with electronic signatures
and biometrical systems,whether
in single applications such as bank
signature cards or in larger pro-
jects like the introduction of mul-
tifunctional identification cards
for the U.S. Department of
Defense. The presenters demon-
strated the legal aspects of the
security system and explained the
current condition of work on the
evaluation and certification of the
system.

In the final podium discussion,
experts discussed whether e-gov-
ernment will aid a breakthrough
in biometrics and electronic sys-
tems and bring market success. 
You can find current information
at the following URL:
http://www.cast-
forum.de/events/2002/biometrie

All business is local... based
services ?
Opportunities for Geo Informa-
tion Systems in broadband
mobile networks
September 20, 2002

Today, Geoinformation systems
(GIS) play an increasingly important
role in analyzing and representing
location based phenomena and
events. It can be assumed that
around 80% of today´s data vol-
umes are georeferenced. Corre-
spondingly, the geodata market
has become a billion dollar busi-
ness which will create a greater
market share upon its completion
through the use of mobile com-
ponents. The advantage of GIS
should not be overlooked: geoin-
formation systems can integrate
all data ranging from regional
planning procedures to analysis of
customer relations and customer
flow and the associated traffic
problems as well as make avail-
able data to various analysis tools
through suitable interfaces. In this
way, spatial phenomena can be
explained, various scenarios simu-
lated and strategies planned. 

With a mobile component,
geoinformation systems can also
be used on-site as an aid to deci-
sion making. For example, Ameri-
ca´s farmers can drastically reduce
the amount of fertilizer and pesti-
cides they put on their crops with
the help of a satellite supported
navigation system and corre-
sponding computer supported on-
site evaluations. Not only would
this reduce their costs, but it
would also spare environmental
resources. The fact that better
information leads to better deci-
sions especially applies to mobile
geoinformation systems. If one
believes the analysts, then mobile
network businesses will achieve
35% of their revenues from
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mobile Internet services and mes-
saging services by 2005. With
GPRS and UMTS dawns a new era:
GIS data from various providers
can easily be made mobile
through increased capacity in
data transmissions. 

Location Based Services (LBS)
makes possible the specific provi-
sion of information about the sur-
roundings or position of a mobile
person - anywhere, anytime, or
on any device, mobile or station-
ary. The limitations no longer lie
in the hardware but rather in the
missing standards and interfaces
in data storage and communica-
tion among various data formats. 
The workshop in this sense gives
an overview of the possibilities of
mobile GIS applications and Loca-
tion Based Services and presents
future perspectives. Experts in the
area will report on the state of
the technology, give examples
and reveal its integration into
business IT. 

The workshop will be held in ger-
man language.

Information Visualization Status,
Critique and Perspectives
October 23, 2002

What at the beginning of the
1990´s was reserved for only a
small group of computer specialists
using expensive super computers
greets us today at every computer
work place: graphic interfaces as
a de facto standard for human-
computer communication. While
most people today have a very
clear idea about what is meant by
scientific visualization (for exam-
ple, graphical representation of
statistical data or computer ani-
mation of processes in the real
world), nevertheless information
visualization is still a relatively
young research area. 

The exponential growth of
internet use for private and com-
mercial purposes has, on the oth-
er hand, to an extent hardly
known, brought together »sur-
plus and shortage in a way that is
difficult to separate,« as Prof.
Knorz has stated. Because of this,
the research field of data analysis
plays a special role today.

All concepts, methods and tools
can be classified under »Informa-
tion Visualization« which repre-
sents visually the information
from data banks, digital libraries
or other large document collec-
tions. Through computer support-
ed processing and visual represen-
tation of abstract information,
information visualization aims to
simplify cognitive access to elec-
tronically stored data. 

The continually growing
amount of information as well as
shared information resources in
global networks requires new
methods of accessing and process-
ing information. 
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Program
8:30
Reception • Coffee• Handout
Workshop Documents 

9:15
Greeting 

9:30 - 10:15 
Location Based Services in Business IT 
Dr. P. Ladstätter, SICAD Geomatics 

10:15 - 11:00 
Adaptive GIS services for mobile
city and tourist information systems 
Dr. A. Zipf, European Media Labo-
ratory EML 

11:00 
Break 

11:15 - 12:00
Mobile Awareness and GIS 
D. Balfanz, ZGDV e.V. 

12:00 - 12:45 
map2carry - never lost in space,
location based services and solu-
tions 
H. Grünfeld, traffic information
and management GmbH 

13:00 
Lunchbreak 

14:00 - 14:45
IntelliWhere´s LBS Framework for
mobile solutions 
H. Spörl, INTERGRAPH (Germany)
GmbH/IntelliWhere 

14:45 - 15:30 
Innovative mobile Services for the
Rhine Main Region 
Dr. U. Jasnoch, GIStec GmbH/
InGeoForum

15:30 
Break 

15:45 - 16:30 
Project TelNav - Positioning and
Navigation on the basis of an area-
wide digital aerial view map of
Germany 
B. Langen, ExperTeam AG 

16:30 - 17:15
Multilateral security for mobile ser-
vices - another topic for specialists
only? 
M. Hoffmann, Fraunhofer SIT
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Multimedia Competence Center
Opened in Rostock
The Multimedia Competence Cen-
ter in Mecklenburg-Vorpommern
will offer its latest technology for
businesses and institutes. 

The opening of the innovative
technology center was celebrated
on June 14 2002 in Rostock. The
state of Mecklenburg-Vorpom-
mern and the city of Rostock con-
tributed more than 500,000 Euros
in sponsorship funds to the project.

The Competence Center´s offer-
ings are directed at all businesses
that want to benefit from the
newest multimedia technologies.
Small and middle-sized businesses
can also use the latest technologi-
cal facilities of the new service
center in order to realize their
projects quickly and economically.
Various possibilities are available
to the user, for example for video
production and processing, 3D
modelling or DVD production, all
on more than 200 square meters.
Furthermore, two multimedia
computer laboratories offer inter-
ested businesses the possibility to
professionally present their prod-
ucts or systems to customers or to
conduct employee training. 

The Competence Center for
multimedia technology in Meck-
lenburg-Vorpommern brings
together two strong partners: the
Multimedia Technology Center at
the Rostock Innovation and Busi-
ness Development Center and the
Forum for Multimedia Technology
KOMM-MV. As a Center for
Graphical Dataprocessing forum,
KOMM-MV, a forum of Computer
Graphics Center, will take over
responsibility for the contents and
technical advice of the multime-
dia center with the goal of estab-
lishing new digital media services
in business. Even career training.

will be carried out starting in
October this year. Forum mem-
bers which range from multime-
dia firms to research institutes will
be able to organize intensive
experience exchanges with
regional businesses. They will also
support the technology transfer
between research and business.
This will accelerate regional busi-
ness development. The Minister
for Economic Affairs in Mecklen-
burg Vorpommern, Dr. Otto
Ebnet, as well as the Mayor of
Rostock, Arno Pöker, among oth-
ers, attended the celebratory
opening.

Point of contact

Computer Graphics Center (ZGDV)
Forum KOMM-MV
Mirko Dobermann
E-Mail: info@komm-mv.de
URL: http://www.komm-mv.de/

A-Z
NEWS

Prof. Dr. Altendorfer illustrated
chances and potentials of the media
sector in his guest lecture 
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be limited to exchanges between
European countries anymore. The
first proposals may be submitted
by the end of the year if every-
thing works as planned. 

Additionally, there are some
programs in the EU which may be
helpful to set up new internation-
al connections.

The Asia-Link Program is a new
initiative by the European Com-
mission to promote regional and
multilateral networking between
higher education institutions in
EU Member States and South
Asia, South-East Asia and China.
The program aims to promote the
creation of new partnerships and
new sustainable links between
European and Asian higher edu-
cation institutions, and to rein-
force existing partnerships. Eligi-
ble countries are the 15 Member
States of the European Union: 

Austria, Belgium, Denmark, Fin-
land, France, Germany, Greece,
Ireland, Italy, Luxembourg, Nether-
lands, Portugal, Spain, Sweden,
United Kingdom and the follow-
ing 17 Asian countries/territories:
Bangladesh, Bhutan, Brunei, Cam-
bodia, China, East Timor, India,
Indonesia, Laos, Malaysia, Mal-
dives, Nepal, Pakistan, Philippines,
Sri Lanka, Thailand, Vietnam (co-
operation with Afghanistan is cur-
rently »suspended«). The Asia-
Link Program has published a first
Call for Proposals with two dead-
lines: May 24, 2002 and October
24, 2002.
For further information, have a
look at
http://europa.eu.int/comm/euro-
peaid/projects/asialink/index_en.htm

Similar programs already exist
for setting up connections with
other countries, suchas the USA,
Canada, Japan or Latin America
(Argentina, Bolivia, Brazil, Chile,
Colombia, Costa Rica, Cuba,
Ecuador, El Salvador, Guatemala,
Honduras, Mexico, Nicaragua,
Panama, Paraguay, Peru, Uruguay
and Venezuela).
For more information on these EU
programs and projects, have a
look at
http://www.europa.eu.int/comm/e
uropeaid/projects/index_en.htm.

Contact 
Student Exchange Appointee
c/o Fraunhofer Institute for 
Computer Graphics
Fraunhoferstrasse 5
64285 Darmstadt 
Phone: +49 (0)-6151-155-281
Email: studini@igd.fhg.de 
www.inigraphics.net/students/
studiniResearchers and Students at 

INI-GraphicsNet

Due to its international nature,
the INI-GraphicsNet has a long
tradition of exchanging
researchers and students. Visitors
in research and academia from all
over the world have been hosted
in INI-GraphicsNet institutes,
which are adjoined to local uni-
versities and participate in univer-
sity research, teaching and life.
The Portuguese Centro de Com-
putação Gráfica (CCG) has a rela-
tionship with the University of
Minho, CAMTech in Singapore
with the Nanyang Technological
University (NTU), and CRCG in the
US to RISD and Brown University.
The German institutes are
adjoined to the University of Ros-
tock, the Darmstadt University of
Technology and the Johann Wolf-
gang Goethe-University in Frank-
furt (Main).

Student exchange programs
between IGD and CRCG in Provi-
dence or CAMTech in Singapore
directly support the exchange of
students between these institutes.
But of course there are other pos-
sibilities to obtain funding for
exchanges when none of these
internal exchange programs
apply. Marie Curie Fellowships,
for example, provide European
placements for pre- and post-doc-
toral researchers, usually up to
the age of 35, and for experienced
researchers. Currently, applica-
tions under the 5th framework
are no longer accepted, and the
6th framework will be launched
in November, 2002.That of course
will depend on the progress of
the political debate and decision-
making processes. Yet it seems
very promising for international
research networks like INI-Graphics-
Net, since the fellowships won’t

Addressing former staff 
members of INI-GraphicsNet:

The INI-Graphics-
Alumni Forum 

is a meeting-place and pool 
for former staff members of
the INI-GraphicsNet. If you
wish to become a fellow 
member please contact:

Computer Graphics Center 
Herbert Kuhlmann
Fraunhoferstrasse 5
64283 Darmstadt
Germany
Phone: +49 (0) 6151/155-120
Fax: +49 (0) 6151/155-450
Email: Herbert.Kuhlmann@zgdv.de

StudINI
INI-GraphicsNet



cation in the graphics board mar-
ket. At the same time algorithms
to create real time displays are
moving further and further away
from the classic, simple approach-
es and switch to using multiple
stages and/or passes to create the
final image. To give an applica-
tion a usable access to these fea-
tures without burdening it with
too many details an extensible
method to encapsulate the
OpenGL state has mbeen devel-
oped, which together with a new
structure called DrawTree is used
optimize and abstract the display
tasks.

The central algorithms and
methods developed in this work
have been implemented in the
free OpenSG system
(www.opensg.org). It is used and
enhanced by a number of univer-
sities and research institutes.

XML Topic Maps for the Management
and Retrieval of Domain-specific
Competencies in a Research Institute
Diploma thesis by: Christine Haller
Supervisors: Erik Meißner (ZGDV)

The objective of this work was the
investigation of topic maps as described
in ISO/IEC 13250 for supporting the
administration, organization and search
for domain-specific competencies of
members within the INI-GraphicsNet. 

Starting from the review process
practiced in the INI-GraphicsNet,
information structures were analyzed
by gathering the available terms and
their meaning as regards a search in
the context of the review process.
From this data, a formal model was
defined. Subsequently, all determined
topics and associations were trans-
ferred into the formal notation of a
topic map (XTM 1.0). The classification
of domains then formed the basis for
the modeling of the structure of the
domains, which is important for a
semantics-based navigation and
search. Furthermore, the organiza-
tional structure of the INI-GraphicsNet
and context-sensitive cross-references
were formally conceptualized.

All formal models were specified as
valid topic map documents consisting
of three abstraction levels:
level M0: abstract level (XTM elements)
level M1: conceptual model of the com-
petence and organizational structure
level M2: exemplary input of data.
For presentation purposes in the
intranet, XSLT scripts were developed
which transform the competence top-
ic map into HTML. Another diploma
thesis (Alexander Diegelmann: Visual-
ization of Topic Maps Using Scalable
Vector Graphics) defined alternative
XSLT scripts for transferring the
developed topic map into SVG for
graphical access.

The design and definition of the
competence topic map showed that
topic maps possess the potential to
improve the review process. An opti-
mization of the review process was
achieved by improved and faster
access to competence specifications,
particularly through linking informa-
tion resources and topics among
themselves.
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STUDY &
DIPLOMA THESES

Dr. Dirk Reiners
OpenSG: A Scene Graph System
for Flexible and Efficient Realtime
Rendering for Virtual and Aug-
mented Reality Applications
June 21, 2002
Advisors: Prof. Dr. J. L. Encarnação,
Prof. Dr. Stefan Müller

This work covers the problems of
scene graph systems. Currently
used systems like Open Inventor
or OpenGL Performer cover cur-
rent and coming developments
only partially. The work is con-
cerned with three main parts:
Extensibility, Parallelisation and
Graphics Hardware Abstraction.

Extensibility is a central prob-
lem given the quickly changing
requirements posed by new appli-
cations. To support it new mecha-
nisms are developed that allow
dynamically extending the sys-
tem. This concerns object creation
as well as manipulation of
objects, which is done via a
reflectivity concept. The active
components of the system, the
traversals, have also been embed-
ded into a new, extensible con-
cept.

Parallel processing is gaining
importance due to the latest
developments in processor and
system architectures. In a VR
application there are a number of
independent tasks which can be
executed in parallel and which
access and anipulate the scene
graph’s data. To protect these
from each other each task needs
a private copy of the data. Using
an appropriate synchronisation of
accesses this division could be
achieved using minimal memory
overhead while allowing fast
access and easy distribution of
data between threads.

Graphics hardware abstraction
is forced by the growing diversifi-

GRADUATIONS
GRIS

Dr. Dirk Reiners celebrates his gradu-
ation



Intelligent Behavior Control and
World Modeling for Virtual Humans
in Virtual Environments
Diploma thesis by: Daniel Kullmann, 
Supervisors: David Zeltzer, (CRCG
CBV) ; Torsten Fröhlich, (IGD A4) 

Autonomous virtual humans must be
able to solve problems in their virtual
environment. Starting from an anima-
tion system that was developed in
two other diploma theses, a system
for autonomous virtual humans was
developed. The basis of the system is
a framework for the behavior control
of the virtual human. It consists of
three parts: a perception module that
provides information about the virtu-
al environment and user commands
to the virtual human, a planning sys-
tem for the creation of plans, and an
action manager that is responsible for
the execution of the plans. The plan-
ner is a simple, rule-based (reactive)
planning system that can be extended
with specialized planning algorithms.
These planning algorithms solve com-
plex problems that are too hard for
the reactive planner. Two complex
problems that were dealt with are
path-finding and the grasping of
objects. For path-finding, one needs a
proper representation of the virtual
environment which is then used to
search for a path. The A* algorithm
was used for the actual search in that
representation; it was extended to
take the height, width, step height
and step length of the virtual human
into account. Additionally, a connec-
tion had to be made between the
path-finding module, the animation
module and the arbitrary scene. This
enables the virtual human to follow a
found path. The architecture of the
system integrates the perception sys-
tem, the planning system with spe-
cialized planning algorithms, and the
action manager with the visualization
of the scene.

Automatic Recognition of Artificial
Text in Video Streams
Diploma thesis by: Stefan Maier
Supervisor: Dipl.-Ing. Stephan Volmer,
M.Sc.

The efficient organization of video
data within a database calls for infor-
mation on the content of the video
streams. Unlike stored documents,
abstract binary video data do not pro-
vide information explicitly.

Therefore, additional content infor-
mation, called annotations, is manual-

ly supplied at storage time and can be
used to organize the video database.
Because of the high costs and the
great amount of time needed for
manual content indexing, it is hardly
possible to index the growing number
of digital videos. Therefore, this mass
of digitally stored video data required
an automatic system able to create
the annotations needed.

This diploma thesis describes a pro-
cess for extracting information from
video streams automatically. What is
extracted is artificial text which was
added in the post-production phase
of the video and which generally rep-
resents a basic information source
regarding the semantics and the con-
tent of a video stream. Therefore, this
artificial text is very well-suited to the
automatic annotation of the video
content.

The text recognition system that
was developed consists of an analysis
part in which the displayed artificial
text is localized by a segmentation
step and a frequency analysis of the
video frames, and a processing part in
which the text areas that have been
located are converted by OCR soft-
ware into alphanumeric characters.
These extracted characters finally can
be added to the video streams as
annotations.

Development of Security Protocols
and New Approaches to Application
Service Providing for Mobile Devices
Diploma thesis by: Stefan Schwalm
Supervisors: Jalali-Sohi Mehrdad

In Application Service Providing (ASP),
framework security is one of the most
important issues. Current approaches
for implementing such frameworks
take advantage of elaborate protec-
tion mechanisms such as signatures,
public and private key encryption and
smart cards.

Because these technologies are
demanding in terms of processing
power, many of them are not, or are
only partly, applicable to mobile
clients and their limited capacities.
This means that new methods must
be found for guaranteeing 
an acceptable degree of security if
such devices are to be used within
ASP frameworks.
In the approach suggested in this
report, a secret DES key shared
between the client and the server is
hidden inside the Java classes to be
executed on the mobile client. Using
this key, the client and server can

establish a secure communication
channel without the need for utiliz-
ing expensive protocols like SSL. The
protocol used is HTTP; security is
guaranteed by signing and encrypting
the transferred data with the shared
secret key. Obfuscation is applied to
obscure the application logic of the
client code, thus making it tamper-
resistant and protecting the hidden
secret key.

By these means, two leasing models
for an application or service are
implemented, one based on access
frequency and one based on the peri-
od of time an application can be
used. Depending on the leasing mod-
el, either the number of valid accesses
or the expiration date is checked by a
short HTTP request to the server every
time the application is invoked. Only
applications with a valid license are
allowed to be executed. In addition
to this, in the period-of-time model,
the expiration date is continuously
checked against the system clock at
runtime.

The methods introduced seem par-
ticularly suited to small applications
aimed at mobile phones, such as
games, or location-based services
which have a limited lifetime and are
not expensive or valuable enough to
put much effort into reverse engi-
neering.

In order to proof the proposed con-
cept, a prototypical implementation
based on Java was developed.

Visualization of the Development of
the Sahara Through a Virtual Reality
Exhibit for a Public Exhibition.
Diploma thesis by: Thomas Guthier
Supervisors: Torsten Fröhlich, Ulrich
Joger, Frank Klees

The landscape of the present-day area
of the Sahara has substantially
changed in the last 20,000 years.
Areas which today are empty of
human habitation were earlier popu-
lated. This work occupies itself with
the representation of a three-dimen-
sional model of the Sahara over the
course of this time. The different con-
ditions of the area (free water, flora
and fauna) are animated in real time.
The user has the ability to move con-
tinuously through both landscape and
time and to explore the respective
realities. The »public exhibition«
application area necessitates that the
scientific content is arranged in a
generally comprehensible form. The
simple ease of use and robustness of
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the system were therefore important.
Essentially, the work covers three
main points:
1.Terrain rendering
An interactive representation of the
landscape at maximum resolution is
not possible due to the number of
polygons necessary (over 8 million).
The level of detail was therefore ren-
dered using the »ROAMing« algo-
rithm. In order to avoid artifacts
being lost in the representation of
the ground structure, the procedure
was enhanced with so-called »Color-
ROAMing«.
2.Object simulation
Plants existed only at certain times
and in certain places. Still, the various
types follow a life-cycle characteristic.
A procedure was developed to deter-
mine the existence of objects and to
simulate their development. It is
therefore possible for the observer to
explore both the landscape at any
point in time, as well as any continu-
ous changes over time.
3.Representation of complex scenarios
In order to represent complex scenar-
ios, such as passing animal herds, a
possibility was found to integrate
high-quality existing video material
into the scene. The resulting material
is scaled and is represented using vir-
tual binoculars.

Rights Clearinghouse for Selling Soft-
ware
Diploma thesis by: Thorsten Pohl
Supervisors: Mehrdad Jalali-Sohi

The goal of this diploma thesis was
the development of a rights clearing-
house for the FILIGRANE system. FIL-
IGRANÉ (FlexIbLe IPR for Software
AGent ReliANcE) is a framework
which realizes a Web architecture and
protocols for the secure exchange of
the mobile code on the Internet. The
FILIGRANE rights clearinghouse acts
as a central authority that controls
the licensing of a software manufac-
turer to a provider, and the further
licensing of the software to another
provider or to end users, so that no
illegal license agreements are made.
Furthermore, the FILIGRANE rights
clearinghouse realizes a monitoring
Web interface for sales based on the
concluded contracts. Software manu-
facturers and providers can use the
rights clearinghouse to access their
content and structurally prepared
information on the contracts and
sales. 

Development of Automated Move-
ment Control for a Geographically
Distributed Audio-visual Telepresence
System
Diploma thesis by: Groß, Jochen
Supervisors: Krafzig, Urs (IGD A9) 

A telepresence system called BiBiH 1
has been developed at the »Fraun-
hofer Institut für graphische Daten-
verarbeitung« in Darmstadt. This sys-
tem includes a dummy head; software
applications to grab, send and display
audio and video-data; and hardware
to visualize the data.

In this diploma thesis, a concept for
the intelligent electromechanical con-
trol of a dummy head was developed.
The user gets the opportunity to con-
trol the remote telepresence system
with a head-tracker over the network.
The line of vision of the dummy head
is set mechanically by servomotors.
A change in the line of vision has a
direct effect on the grabbed video
and audio data.

The software parts needed for the
control of the servomotors were pro-
grammed and implemented in C++.
The servo’s moves are mostly equiva-
lent to the user’s moves, because only
the latest tracking data is used and
the data that has not yet been pro-
cessed is rejected. In this way, nearly
smooth movement of the dummy
head can be assured.

Moreover, the construction of a
new dummy head began in this work.
Cameras have already been put into a
new head. Also, a link for the neces-
sary DOFs (degrees of freedom) has
been designed and constructed.
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Further collaborating institutionsExecutive educational institutions

Rhode Island
School of Design

Providence, Rhode Island;
USA

CRCG
Fraunhofer Center for
Research in Computer

Graphics, Inc. Providence,
Rhode Island; USA

Technische Universität
Darmstadt; Germany

Sponsors

CAM
Tech

Fraunhofer Centre for Advanced
Media Technology;

 Singapore

Centro de Computação
Gráfica, Guimarães, Coimbra;

Portugal INI-GraphicsNet

Foundation
Stiftung

Brown University Providence,
Rhode Island; USA

University of St. Gallen; Switzerland Fraunhofer Institute for Computer
Graphics, Darmstadt, Frankfurt, Rostock;

Germany

VicomTech
San Sebastian, Spain

International Certificate Program for New Media

Introduction
The International Certficiate Pro-
gram for New Media is offered by
Fraunhofer CRCG in collaboration
with the Rhode Island School of
Design/Continuing Education and
the Technische Universität Darm-
stadt, Germany for international,
early to mid-career professionals
in government, industry, business
or education.
– Participants benefit from a rig-

orous and comprehensive six-
month course of study in the
technological, visual arts, and
business aspects of new media
with an additional three-
month period of exclusive
involvement in ongoing pro-
jects.

– Accompanied by Web-based
course material for distance
course preparation and review,
the program offers a sequence
of learning experiences that
encompasses a specific body of
knowledge and theory regard-
ing the design, use, and appli-
cations of new media.

– Program participants are inte-
grated into ongoing research
and design activities and are
assigned sub-tasks based on
their interests and the needs of
the project.

Program Outcomes
Core competencies, which are
expected to emerge from this
program, include both content
and process outcomes.

Content competencies include:
– 3-D Modeling
– Animation
– Multimedia Design and Pro-

duction
– User Interface Design and

Development
– Web Page Design: Tools and

Techniques
– Electronic Commerce
– Fundamentals of Interactivity
– Fundamentals of Video for

Multimedia Production
– Introduction to Audio for Mul-

timedia and the Web
– Cross-Media Publishing
– Creative Marketing
…on Windows XP platforms.

Process competencies include:
– Team Learning and Learning

On A Team
– Design As Process; Problem

Finding/Solution Seeking
– Communications; Processes and

Products
– Technology Evaluation and

Integration
– Management of the Media

and Communication Industry

Program Details and Cost
– The program runs annually

from beginning of October to
end of June.

Registrations are accepted as early
as April of the corresponding year.
Experience in the use of comput-
er-based application systems as
well as a working knowledge of
the English language will be
assumed. Further prerequisites
include an understanding of the
principles of data structures and
programming, basic knowledge of
math and specifically linear alge-
bra, and basic HTML skills.

Taking into consideration the dif-
ferent working backgrounds and
constraints of participants, the
certificate program has several
options:
– The certificate can be achieved

by full, six-month involvement
or by choosing a specialized
package. 

– The required, subsequent
three-month practicum can be
completed at Fraunhofer
CRCG, through internship with
local Providence industry, or at
the home institution or company.

– The tuition for full registration
amounts to approximately U.S.
$20,000, covering the whole
nine-month program. For
detailed and up-to-date infor-
mation please refer to URL
http://www.icpnm.org

– Participants are responsible for
covering all tuition and miscel-
laneous costs in full. However,
Fraunhofer CRCG will provide
any documentation necessary
to support the participants'
search for external funding. 

For more information and to
request registration forms, please
refer to URL http://www.icpnm.org

or contact:
Dr. L. Miguel Encarnação
Fraunhofer Center for Research
in Computer Graphics (CRCG)
321 South Main Street
Providence, RI 02903, USA
Fax: +1 401 453 0444
Email: me@crcg.edu
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Periodicals and brochures

❐ Annual Report of the Technische
Universität Darmstadt TUD,
Interactive Graphics Systems
Group, TUD-GRIS (annually in
German)

❐ Annual Report of the Computer
Graphics Center, ZGDV
(annually in German)

❐ Annual Report of the
Fraunhofer Institute for 
Computer Graphics IGD
(annually in English/German)

❐ Selected Readings in Computer
Graphics (annually)

❐ Seminar Program 
(twice a year in German)

❐ Computer Graphic topics 
(six times a year)

❐ Thematic Brochures
– Electronic Commerce
– Virtual Reality – Augmented

Reality (out of print)
– Security Technology
– New Media for Cultural

Heritage (out of print)
– Visualization and IT Concepts

in Chemistry & Life Sciences
– IT-based Teaching & Training
– Medical Technology and

Applications
– Printing and Publishing
– Virtual Engineering
– Tourism and Traffic
– Internet Life
– Edutainment

❐ Datasheets about different
prototypes

Publications 
To order please contact:

INI-GraphicsNet
Corporate Communications
Bernad Lukacin
Fraunhoferstrasse 5
64283 Darmstadt; Germany

Fax: +49 (0) 6151 / 155 446
E-Mail:
lukacin@igd.fraunhofer.de

Publications
INI-GraphicsNet

TECHNISCHE UNIVERSITÄT DARMSTADT
FACHBEREICH INFORMATIK

Jahresbericht
2000

Forschungs- und Arbeitsbericht der Fachgebiete
"Graphisch-Interaktive Systeme"
“Graphische Datenverarbeitung”

Herausgeber: Prof. Dr.-Ing. José L. Encarnação
Prof. Dr. rer. nat. Reinhard Klein

Nr. GRIS-00-12

Jahresbericht

Darmstadt, Rostock; Germany Guimarães, Coimbra; Portugal

Zentrum für Graphische Datenverarbeitung e.V.
und Centro de Computação Gráfica sind
Mitglieder des INI-GraphicsNet

Computer Graphics Center and Centro de Computação Gráfica
are Members of INI-GraphicsNet

 2001

INI-GraphicsNet

Members of

INI-GraphicsNet

Member of

Annual Report

Fraunhofer Institute for Computer 
Graphics IGD is member of 
the INI-GraphicsNet

2001

Achievements and Results

Security
Sicherheitstechnologie

Technology

INI-GraphicsNet

Members of

TUD
Graphisch-Interaktive Systeme

INI-GraphicsNet

Members of

INI-GraphicsNet

and the Life Sciences

Visualization and IT Concepts 

Chemistryin

Medizinische Technologie
und Anwendung

Medical Technology and

Application

INI-GraphicsNet

Members of
INI-GraphicsNet

Darmstadt • Rostock • Coimbra • Providence • Singapore • Frankfurt

INI-GraphicsNet

Members of
Darmstadt University of Technology, Department of Computer Science, Interactive Graphics Systems Group; 
Computer Graphics Center, Darmstadt, Rostock; Fraunhofer Institute for Computer Graphics, Darmstadt, Rostock;
Fraunhofer Center for Research in Computer Graphics, Providence, USA; Centro de Computação Gráfica, Coimbra,
Portugal; Centre for Advanced Media Technology, Singapore are Members of INI-GraphicsNet 

New Media 
for Cultural Heritage

MObile Media and ENTertainment
Services
The overall objective of the project
MOMENTS is to demonstrate the
technical feasibility and business via-
bility of a wireless media highway for
the distribution of advanced multime-
dia products. This covers two applica-
tion categories, on-line services and
entertainment. The aim of the project
is to contribute significantly to the
understanding of the users’ percepti-
on of the values of wireless multime-
dia services, identify how commercial
exploitation of the services using third
generation systems can be accelera-
ted, create new enabling technolo-
gies, in particular for the presentation
of visual material, and make valuable
contribution to standardization.

User Trials
MOMENTS is carried out within the
scope of the European ACTS (Advan-
ced Communication Technologies
and Services) program and has started
in September 1995 with an overall
duration of three years. In order to
guarantee a realistic services, a chain
starting with multimedia content pro-
visioning up to the user – including
payment, network providers etc. has
to be established. Within MOMENTS
this is guaranteed by the involved
parties. The partners are:
– Nokia Telecommunications Oy (FI),

Prime Contractor, ZGDV e.V. (D)
as subcontractor,

– Bertelsmann AG (D),
– Citicorp Kartenservice GmbH (D),
– DataNord Multimedia SrL (I),
– E-Plus Mobilfunk GmbH (D),
– Gemplus (F), 
– Omnitel Pronto Italia S.p.A (I),
– Orange PCS Ltd. (UK) and
– Reuters AG (D) 

User trials will be carried out in three
different European countries, i.e., Ger-
many (E-Plus), UK (Orange) and Italy
(Omnitel) with at least 100 partici-
pants and a duration of 16 months
(see Figure 1).

These user trials will allow a reali-
stic assessment of wireless multime-
dia services and verify the identified
business opportunities. System and
enhancements will be developed and
demonstrated in the Technology
Demonstrator to access the benefits
of wider band user channels and
determine how they can be incorpo-
rated into UMTS. New techniques
that will be evaluated and applied
include presentation technologies,
optimized for the inherently narow
cellular user channels; wideband user
channels allowing transmission rates
of the third generation mobile
sytems (n x 9.6 Kbit/s, n >= 2).

Projected Services within MOMENTS
The projected services within MOMENTS
cover the following areas:
– Financial information: Economic

indicators, interest rates, etc.
– Location-dependent information:

Travel, traffic, or city information 
– Education Services
– Customer Service and Support
– Entertainment: Leisure Information,

Appetizer, etc.
– Advertisement

MOMENTS

Department
Mobile Information Visualization

Figure 1: Partners within the MOMENTS project.

Point of contact:
Dipl.-Inform. Norbert Gerfelder

Mobile Information Visualization
Wilhelminenstr. 7
D-64283 Darmstadt

Phone: +49 (0) 6151 / 155 231
Fax: +49 (0) 6151 / 155 480
Email: gerfi@zgdv.de

Um den Anforderungen komplexer 
VR-Anwendungen gerecht zu werden,
erzeugen heutige VR-Systeme sowohl
visuelle als auch akustische Ausgabe.
In Bereichen, wie Medizin oder Virtual
Prototyping reicht »sehen« und
»hören« allerdings nicht mehr aus.
Dort ist es erforderlich einen weiteren
menschlichen Wahrnehmungsbereich,
den Tastsinn, anzusprechen.

Das Fraunhofer IGD beschäftigt sich
daher mit der Integration von soge-
nannten haptischen Displays in virtuelle
Umgebungen. Haptische Displays sind
Geräte, die sowohl Kraftrückkopplung
als auch taktile Rückkopplung erzeugen
können. Unter taktiler Rückkopplung,
wird nicht nur das Ertasten und Berühen
von Objekten (z.B. Elastizität eines 
Balles) verstanden, sondern auch die
Rückkopplung von Temperatur.

Um haptische Displays in das VR-System
des Fraunhofer IGD, Virtual Design, zu
integrieren, werden mehrere Projekte
in den folgenden Bereichen bearbeitet:
– allgemeine haptische Schnittstelle
– haptisches Rendering
– physikalisch- und wahrnehmungs-

basierte Modellierung
– menschliche Faktoren
– haptische Effekte
– Synchronisation von haptischer,

visueller und akustischer Simulation
– verteiltes haptisches System
– Softwarebibliotheken für haptische

Funktionen

Bereits realisiert wurde die Einbindung
des PHANToM der Fa. SensAble Devices
und ein vom Fraunhofer IGD entwickeltes
Temperaturrückkopplungsgerät, das
ThermoPad.
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Haptische Displays in VR

Fraunhofer-Institut
für Graphische Datenverarbeitung

Rolf Ziegler
José Dionisio
Wilhelminenstraße 7
D 64283 Darmstadt - Germany

Tel.: +49 (0) 6151-155-122
Fax.: +49 (0) 6151-155-199
E-Mail: ziegler@igd.fhg.de
WWW: http://www.igd.fhg.de/www/igd-a4/
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PHANToM – Simulation eines Squashballs
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Centre for Advanced Media Technology
Nanyang Technological University
North Academic Complex
Nanyang Avenue, Singapore 639798
Phone +65 / 6790-6988, -6949
Fax +65 / 6792-8123
Email info@camtech.ntu.edu.sg
WWW http://www.camtech.ntu.edu.sg/

Executive Board
Prof. Dr.-Ing. José L. Encarnação, 
Fraunhofer IGD, Germany (Chairman)
A/P Prof. Dr. Seah Hock Soon, Dean, School of Computer Engineering,
Nanyang Technological University, Singapore (Vice Chairman)
Mr. Ulrich Ahle, Siemens Business Services EBS, Germany
Dr. Manfred Barth, Goethe-Institut, Singapore
Dr. Gerhard Fischer, Heidelberger Druckmaschinen AG, Germany
Dr. Steve M. F. Lai, SPRING, Singapore
Wolfgang Kniejski, Fraunhofer IGD, Darmstadt Germany
Prof. Ngan King Ngi, School of Computer Engineering, Nanyang
Technological University, Singapore
Mr. Tan Chek Ming, Services Development Division, Economic 
Development Board, Singapore
Dr. U Yee Hsun, Singapore Institute of Manufacturing Technology,
Singapore
Dr. Matthias Unbescheiden, Fraunhofer-Gesellschaft e.V., Germany
Mr. Stephen Yeo, Singapore Computer Systems Limited, Singapore

Managing Directors
Dr. Wolfgang Müller-Wittig
Dr. Tony Chan

Officers
Prof. Dr.-Ing. José L. Encarnação, 
Fraunhofer IGD, Germany (President)
Dr. David Zeltzer (Vice President and Chief Technical Officer)
Wolfgang Kniejski, Fraunhofer IGD, Germany (Treasurer)

Board of Directors
Prof. Dr.-Ing. José L. Encarnação, Director of the 
Fraunhofer IGD, Germany (Chairman)
Bruce Linton, USA
Dr. Roger Mandle, RI School of Design, Providence, USA
Wolfgang Pfizenmaier, Heidelberg Digital L.L.C., USA
Dr. Joachim Rix, Fraunhofer IGD, Germany (Secretary)
Dr. Georg Rosenfeld, Fraunhofer-Gesellschaft e.V., Germany
Prof. Dr. Dr. h.c. Heinz G. Schwärtzel, Germany

Technical Advisory Board
Prof. Andries van Dam, Brown University, 
Rhode Island, USA (Chairman)
Prof. James Foley, Associate Dean, College of Computing Georgia
Institute of Technology, USA
Dr. Thomas Grandke, Siemens AG, Germany
Lawrence J. Hettinger, Northrop Grumman IT, USA
David Kasik, Boeing Commercial Airplanes, USA
Dr. Joseph M. Rosen, M.D., Dartmouth College, USA
Dr. James Thomas, Battelle Pacific Northwest National Laboratories, USA
Prof. Michael Zyda, Naval Postgraduate School, USA

Advisory Board (Kuratorium)
Dr. Hans-Peter Kohlhammer, Chairman of Grundig AG, 
Nürnberg, Germany (Chairman)
Prof. Dr. Peter Stucki, Universität Zürich, Switzerland (Vice Chairman)
Prof. Dr.-Ing. Reiner Anderl, Technische Universität 
Darmstadt, Germany 
Dr. Rolf-Eckart Bandl, BURDA-SYSTEMS GmbH, Offenburg, Germany
Prof. Dr. Klaus Bender, Technische Universität München, Germany
Ekkehart Gerlach, Medienakademie Köln gGmbH, Germany
Prof. Dr. Karl Hantzschmann, Universität Rostock, Germany
Prof. Dr. Sorin Huss, Technische Universität Darmstadt, Germany
Dipl.-Ing. Peter Kraemer, Commerzbank, Frankfurt, Germany
MinR Gerd Mangel, Ministry of Science and Art of the State of 
Hessen, Germany
Prof. Dr. Helmut Merkel, IM+C Institute, Management and 
Consulting Inc., Mannheim, Germany
Dipl. Math. Hartmut Raffler, Siemens AG, München, Germany
MinR Dr. Bernd Reuse, Federal Ministry for Research and Technology,
Bonn, Germany
Richard Roy, Microsoft GmbH, Unterschleißheim, Germany
Prof. Dr. Wolfgang Straßer, Universität Tübingen, Germany
Dr.-Ing. Trac Tang, Volkswagen AG, Wolfsburg, Germany
Dr. Igor Varsek, SchlumbergerSema Telecoms, Dreieich-Sprendlingen,
Germany

FhG-Board of Directors (FhG-Vorstand)
Prof. Dr.-Ing. Dr. h.c. mult. Hans-Jürgen Warnecke, München, 
Germany (President)
Dr. Dirk Meints Polter, München, Germany
Dr. Hans-Ulrich Wiese, München, Germany
Prof. Dr. Dennis Tsichritzis, München, Germany

Director of the IGD
Prof. Dr.-Ing. José L. Encarnação

Associate Director for IGD Rostock
Prof. Dr.-Ing. Bodo Urban

Associate Director for the Application Center in Frankfurt
Prof. Dr.-Ing. Detlef Krömker

CAMTech, Singapore

Fraunhofer Center for Research
in Computer Graphics, Inc.
321 S. Main Street, Providence, 
Rhode Island 02903, USA
Phone +1 / 401 / 453-6363-121
Fax +1 / 401 / 453-0444
Email info@crcg.edu
WWW http://www.crcg.edu/

Fraunhofer Institute for 
Computer Graphics
Fraunhoferstrasse 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-0
Fax +49 / 6151 / 155-199
Email info@igd.fhg.de
WWW http://www.igd.fhg.de/

Fraunhofer Institute for 
Computer Graphics
Joachim-Jungius-Strasse 11
18059 Rostock, Germany
Phone +49 / 381 / 4024-110
Fax +49 / 381 / 4024-199 
Email info@rostock.igd.fhg.de
WWW http://www.rostock.igd.fhg.de/

Fraunhofer Application Center for Computer 
Graphics in Chemistry and Pharmaceutics
Carl Bosch-Haus
Varrentrappstrasse 40-42
60486 Frankfurt/Main, Germany
Phone +49 / 69 97 995-0
Fax +49 / 69 97 995-199
Email kroemker@agc.fhg.de
WWW http://www.agc.fhg.de/

IGD, Darmstadt, Rostock and
Frankfurt, Germany

CRCG, Providence, 
Rhode Island, USA

Members of the INI-GraphicsNet

INI-GraphicsNet Foundation

INI-GraphicsNet Stiftung
Fraunhoferstrasse 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-220
Fax +49 / 6151 / 155-299
Email ini-stiftung@ini-graphics.net
WWW http://www.igd.fhg.de/

Board of Directors (Vorstand)
Prof. Dr.-Ing. Dr. h.c. mult., Dr. E.h., Hon. Prof. mult.
José L. Encarnação (Chairman)
Lars Karle, INI-Novum, Inc., Providence, RI, USA
Dr. Bernd Kehrer, ZGDV e.V., Darmstadt, Germany
Dr. Wolfgang Müller-Wittig, CAMTech, Singapore
Prof. Dr. Bodo Urban, Fraunhofer IGD, Institutsteil Rostock, Germany

Managing Directors
Wolfgang Kniejski, Fraunhofer IGD, Darmstadt, Germany
Dr. Joachim Rix, Fraunhofer IGD, Darmstadt, Germany

Advisory Board (Beirat)
Prof. Dr.-Ing. José L. Encarnação (Chairman)
Dr. Hans-Peter Kohlhammer, Grundig AG, Nürnberg, 
Germany (Vice Chairman)
Dr. Bertram Herzog, Fraunhofer CRCG Inc., Providence, RI, USA
Herbert Kuhlmann, ZGDV e.V., Darmstadt, Germany
Prof. Adérito F. Marcos, CCG, Universidade do Minho, Portugal
Dr. Jürgen Schönhut, Fraunhofer IGD, Darmstadt, Germany
Assoc. Prof. Dr. Seah Hock Soon, School of Computer Engineering,
Nanyang Technological University, Singapore
Dr. Rüdiger Strack, Encorus Technologies GmbH, Frankfurt, Germany

Board Of Trustees (Kuratorium)
Prof. Dr.-Ing. Johann-Dietrich Wörner, Technische Universität
Darmstadt, Germany (Chairman)
Prof. Dr. Karl Hantzschmann, Universität Rostock, 
Germany (Vice Chairman) 
Lothar Brozio, Ministry of Economics of the State of 
Mecklenburg-Vorpommern, Germany
Prof. Dr.-Ing. José L. Encarnação, Permanent Member as Founder
Prof. Dr. Dieter Fellner, TU Braunschweig, Germany 
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Prof. Dr. Reinhard Klein, Universität Bonn, Germany
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Dr. Erwin Königs, Software AG, Darmstadt, Germany
Prof. Dr. Detlef Krömker, Fraunhofer AGC, Frankfurt, Germany
Dr. Volker Kühn, T-Data GmbH, Bonn, Germany
Roger Mandle, RI School of Design, Providence, USA
MinR Gerd Mangel, Ministry of Science and Art of the State of Hes-
sen, Germany
Prof. Adérito F. Marcos, CCG, Universidade do Minho, Portugal
Dr. Wolfgang Müller-Wittig, CAMTech, Singapore
Dr. Jürgen Schönhut, Fraunhofer IGD, Darmstadt, Germany
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Dr. Rüdiger Strack, Encorus Technologies GmbH, Frankfurt, Germany
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Centro de Computação Gráfica
Rua Teixeira de Pascoais 596
4800-073 Guimarães, Portugal
Phone +351 / 253 / 439-300
Fax +351 / 253 / 439-348
Email info@ccg.pt
WWW http://www.ccg.pt/

President of the General Assembly
Prof. Dr.-Ing. José L. Encarnação, ZGDV e.V., Germany 

Administrative Board
Prof. A. Guimarães Rodrigues, Universidade do Minho (President), Portugal
Dr.-Ing. Bernd Kehrer, ZGDV, Germany
Prof. Luís Amaral, Universidade do Minho, Portugal
Eng. Joaquim Menezes, CENTIMFE, Portugal
Prof. Adérito Fernandes Marcos, CCG, Universidade do Minho, Portugal

Financial Council
Karsten Schmidt, ZGDV e.V., Germany (President)
Prof. João Baptista Carvalho, Universidade do Minho, Portugal
Carlos Amaro, Mondego

Managing Board
Prof. Adérito Fernandes Marcos, Executive Director
Dr. Luís Almeida
Dra. Catarina Taborda

CCG Members (as of May 2002)
ZGDV e.V., Darmstadt, Germany
Universidade do Minho, Guimarães, Portugal
Adrave – Agência de Desenvolvimento Regional do Vale do Ave, Por-
tugal
Alfamicro – Sistemas de Computadores, Lda, Portugal
Amave – Associação de Municípios do Vale do Ave, Portugal
Câmara Municipal de Guimarães, Portugal
CP – Caminhos de Ferro Portugueses, S.A., Portugal
Centimfe – Centro Tecnológico da Indústria de Moldes e Ferramentas
Especiais, Portugal
C.T.C. Centro Tecnológico do Calçado, Portugal
CCRC – Comissão de Coordenação da Região Centro, Portugal
DGEMN – Direcção-Geral dos Edifícios e Monumentos Nacionais, 
Portugal
EDP – Electricidade de Portugal, S.A., Portugal
Idite-Minho – Instituto de Desenvolvimento e Inovação Tecnológica
do Minho, Portugal
MedCom – Corporation for Medical Technologies, Darmstadt, Germany
neXtvision – Sistemas Gráficos, Computação e Informação, Lda., Portugal
Mondego – Mondego Network, Lda., Portugal 
TLCI - Soluções Integradas de Telecomunicações, S.A., Portugal

CCG, Guimarães and Coimbra, 
Portugal

Board of Directors
Prof. Dr.-Ing. José L. Encarnação, INI-GraphicsNet
Foundation (Chairman), Darmstadt, Germany
Andoni Ortuzar, EiTB Radio & TV (Chairman), Donostia-San Sebastian,
Spain
Dr. Joachim Rix, INI-GraphicsNet Stiftung, Darmstadt, Germany
Wolfgang Kniejski, INI-GraphicsNet Stiftung, Darmstadt, Germany
Mikel Agirre, EiTB Radio & TV, Donostia-San Sebastian, Spain
Juan Diego Casals, EiTB Radio & TV (Secretary), Donostia-San Sebasti-
an, Spain
Dr. Manuel Cendoya, San Sebastian Technology Park, Spain

Managing Directors
Dr. Julian Florez
Jorge Posada

VICOMTech
Paseo Mikeletegi 57
Parque Tecnológico de San Sebastián
20009 Donostia/San Sebastián, Spain
Phone +34 / 943309-230
Fax +34 / 943309-393
Email info@vicomtech.es
WWW http://www.vicomtech.es/

Institute for NEWMEDIA Technology
Ewha-SK Telecom Bldg.
11-1 Daehyun-dong
Seoul 120-750, Korea
Phone +82 / 2 / 3277-3892
Fax +82 / 2 / 3277-3893
Email info@nemetech.org
WWW http://www.nemetech.org/

VICOMTech, 
Donostia-San Sebastian, Spain

NEMETech, 
Seoul, Korea

Board of Directors
Prof. Sang Chang (Chairperson), Ewha Womans University, Seoul,
Korea
Prof. Dr.-Ing. José L. Encarnação, INI-GraphicsNet Stiftung, 
Darmstadt, Germany
Prof. Myoung-Hee Kim, Ewha Womans University, Seoul, Korea
Wolfgang Kniejski, INI-GraphicsNet Stiftung, Darmstadt, Germany
Prof. Heisook Lee, Ewha Womans University, Seoul, Korea
Suek Namgoong, Member of National Assembly of Korea, Seoul, Korea
Prof. Hea-Young Park, Ewha Womans University, Seoul, Korea
Shanghi Rhee, Member of National Assembly of Korea, Seoul, Korea
Dr. Joachim Rix, INI-GraphicsNet Stiftung, Darmstadt, Germany
Dr. Matthias Unbescheiden, Fraunhofer IGD, Darmstadt, Germany

Directors
Prof. Kilhyoun Kim, Seoul, Korea
Jochen Quick, Seoul, Korea

Computer Graphics Center
Fraunhoferstrasse 5 
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-120
Fax +49 / 6151 / 155-450
Email info@zgdv.de
WWW http://www.zgdv.de/

Computer Graphics Center
Joachim-Jungius-Strasse 11
18059 Rostock, Germany
Phone +49 / 381 / 4024-150
Fax +49 / 381 / 446088
Email info@rostock.zgdv.de
WWW http://www.rostock.zgdv.de/

ZGDV, Darmstadt and Rostock,
Germany

Board of Directors (Vorstand)
Prof. Dr.-Ing. José L. Encarnação,
Technische Universität Darmstadt, Germany (Chairman)
Dr. Peter Mossack, Software AG, Darmstadt, 
Germany, (Vice Chairman)
Prof. Dr.-Ing. Johann-Dietrich Wörner, President of the Technische
Universität Darmstadt, Germany
Prof. Dr. rer.nat.habil. Günther Wildenhain, Rector of the Universität
Rostock, Germany
Prof. Dr.-Ing. Dr. h.c. mult. Hans-Jürgen Warnecke, President of the
Fraunhofer-Gesellschaft e.V., München, Germany
Alfred Katzenbach, DaimlerChrysler AG, Ulm, Germany
Dr. Bernhard Nottbeck, Siemens AG, München, Germany
Thomas Norweg, Deutsche Grundbesitz Management GmbH, 
Eschborn, Germany
Dr. Hans-Peter Quadt, Deutsche Telekom AG, Bonn, Germany

Managing Directors
Dr. Bernd Kehrer
Herbert Kuhlmann

Business Manager
Karsten Schmidt

Associate Director for ZGDV Rostock
Stefan Haßinger

Members (as of July 2002)
Technische Universität Darmstadt, Germany
Universität Rostock, Germany
Fraunhofer-Gesellschaft e.V., München, Germany
Auspex Systems GmbH, München, Germany
CAPCom AG, Darmstadt, Germany
DaimlerChrysler AG, Ulm, Germany
Deutsche Telekom AG, Bonn, Germany 
EDS PLM Solutions, Berlin, Germany
Grafik+Design-Schule Anklam, Germany
GTS-GRAL GmbH, Darmstadt, Germany
Heidelberger Druckmaschinen AG, Heidelberg, Germany
Hewlett-Packard GmbH, Böblingen, Germany
Loewe AG, Kronach, Germany
MarineSoft Entwicklungs- und Logistik GmbH, Rostock, Germany
Microsoft Deutschland GmbH, München, Germany
MTE Meerestechnik Engineering GmbH, Wismar
Siemens AG, Berlin/München, Germany
Silicon Graphics GmbH, München, Germany
Software AG, Darmstadt, Germany
SOKOMA Software-Konzepte + Marketing GmbH, 
Frankfurt/M., Germany
State of Hesse (project-oriented membership), Germany
State of Mecklenburg-Vorpommern, Ministry of Economic Affairs
(project-oriented membership), Germany

GRAPHITech, 
Trento, Italien

GraphiTech
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Competence Center for 
Applied Security Technology
Fraunhoferstrasse 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-147
Fax +49 / 6151 / 155-499
Email busch@igd.fhg.de
WWW http://www.castforum.de/

INI-Graphics-Alumni Forum
c/o Computer Graphics Center
Fraunhoferstrasse 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-120
Fax +49 / 6151 / 155-450
Email Herbert.Kuhlmann@zgdv.de
WWW http://www.zgdv.de/foren/alumni/

Kompetenzzentrum für Multimedia-Technologi-
en des Landes Mecklenburg-Vorpommern –
KOMM-MV 
Forum des ZGDV e.V.
Joachim-Jungius-Strasse 11
18059 Rostock, Germany
Phone +49 / 381 / 4024-163
Fax +49 / 381 / 446088 
Email komm-mv@rostock.zgdv.de
WWW http://www.komm-mv.de/

Managing Directors
Dr. Christoph Busch, Fraunhofer IGD, Darmstadt, Germany
Markus Ruppert, Technische Universität Darmstadt, Germany

Advisory Board (Beirat)
Prof. Dr.-Ing. José L. Encarnação, ZGDV e.V., Darmstadt, Germany
Prof. Dr. Johannes Buchmann, Technische Universität Darmstadt,
Germany

CAST Forum of ZGDV, 
Darmstadt, Germany

INI-Graphics-Alumni Forum of
ZGDV, Darmstadt, Germany

Speakers
Dr. Volker Kühn, T-Data GmbH, Bonn, Germany
Dr. Rüdiger Strack, Encorus Technologies GmbH, Frankfurt, Germany 

Managing Directors
Mirko Dobermann, ZGDV e.V., Rostock, Germany (Speaker)
Thomas Pätzold, institut für neue medien. freie bildungsgesellschaft
mbH, Rostock, Germany

KOMM-MV Forum of ZGDV, 
Rostock, Germany

Competence Center for
Applied Security Technology
Forum des ZGDV e.V.

CAST

Forums of ZGDV

InGeoForum of ZGDV, 
Darmstadt, Germany

Managing Directors
Dipl.-Ing. Ralf-H. Borchert, Hessisches Landesvermessungsamt, Wies-
baden, Germany (Speaker)
Dr. Uwe Jasnoch, Fraunhofer IGD, Darmstadt, Germany

Advisory Board (Beirat)
Prof. Hans-Peter Goerlich, Präsident a. D. HLVA, Wiesbaden, Vorsitzender
Frank Colligs, Director Public Services, ORACLE Deutschland GmbH,
Dreieich, Germany
Prof. Dr.-Ing. Dr. h.c. Dr. E.h. José L. Encarnação, ZGDV e.V., Darm-
stadt, Germany
Prof. Dr. Christine Giger, Institut für Geodäsie und Photogrammetrie,
ETH Zürich, Switzerland
Erster Baudirektor Hagen Graeff, Freie und Hansestadt Hamburg –
Baubehörde –, Amt für Geoinformation und Vermessung, 
Hamburg, Germany
Peter Kemper, Vertriebsleiter Darmstädter Echo, Darmstadt, Germany
Dipl.-Ing. Richard Ott, Bankdirektor Nord/LB Hannover, Germany
Prof. Dr. Horst Dieter Westerhoff, Bundeskanzleramt, Bonn, Germany

Forum für Informations- und Kommunikations-
Technologie-Transfer des ZGDV e.V.
Marktplatz 9 (Schloss)
64711 Erbach, Germany
Phone +49 / 6062 / 9420-20
Fax +49 / 6062 / 9420-50
Email iktt@zgdv.de
WWW http://www.iktt.de/

Informations- und Kooperationsforum für Geo-
daten des ZGDV e.V.
Fraunhoferstrasse 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-400
Fax +49 / 6151 / 155-410
Email info@ingeoforum.de
WWW http://www.ingeoforum.de/

Forum für Informations-Services in Mecklen-
burg-Vorpommern des ZGDV e.V.
Joachim-Jungius-Strasse 11
18059 Rostock, Germany
Phone +49 / 381 / 4024-110
Fax +49 / 381 / 4024-199
Email info@forum-ismv.de
WWW http://www.forum-ismv.de/

IKTT Forum of ZGDV, 
Erbach, Germany

Managing Directors
Dr. Anette Knierriem-Jasnoch, IKTT, Erbach, Germany
Herbert Kuhlmann, ZGDV e.V., Darmstadt, Germany
Rainer Seibold, Odenwaldkreis, Germany

ISMV Forum of ZGDV, 
Rostock, Germany

Managing Directors
Prof. Dr. Bodo Urban, Fraunhofer IGD, Institutsteil Rostock, 
Germany (Speaker)
Dipl.-Ing. Bodo Henning, DVZ Datenverarbeitungszentrum Mecklen-
burg-Vorpommern GmbH, Schwerin, Germany
Dr. Holger Meyer, Universität Rostock, Germany

Forum für Informations- und
Kommunikations-Technologie-
Transfer des ZGDV e.V.

InGeoForum
Informations- und
Kooperationsforum für
Geodaten des ZGDV e.V.
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Anwender- und Entwicklerforum für
VR-Technologien in der Entwicklung,
Konstruktion, Fertigung und im
Marketing – ProVR Forum des ZGDV e.V.
Joachim-Jungius-Strasse 11
18059 Rostock, Germany
Phone +49 / 381 / 4024-161
Fax +49 / 381 / 446088 
Email nic@rostock.zgdv.de
WWW http://www.ProVR.de/

ProVR Forum of ZGDV, 
Rostock, Germany

OpenSG Forum
Fraunhoferstrasse 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-188
Fax +49 / 6151 / 155-196
Email Stefan.Mueller@igd.fhg.de
WWW http://www.opensg.org/

Multimedia Support Center Hessen 
Forum des ZGDV
Fraunhoferstrasse 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-620
Fax +49 / 6151 / 155-621
Email mmsc@mmsc-hessen.de
WWW http://www.mmsc-hessen.de/

MMSC Forum of ZGDV, 
Darmstadt, Germany

Managing Directors
Fritz Loseries, ZGDV e.V., Darmstadt, Germany (Speaker)
Shafic Gawhari, IHK Darmstadt, Germany

OpenSG Forum of ZGDV, 
Darmstadt, Germany

Managing Directors
Dirk Reiners, ZGDV e.V., Darmstadt, Germany
Dr. Stefan Müller, Fraunhofer IGD, Darmstadt, Germany

mmsc
Multimedia Support Center

ABB Research Center, Heidelberg, Germany
Active Knowledge GmbH, München Germany
AG GIS Universität der Bundeswehr München, Neubiberg, Germany
Akademie für lebenslanges Lernen - Volkshochschule Odenwaldkreis,
Erbach, Germany
Amt für Geoinformation und Vermessung Hamburg, Germany
ANOVA Multimedia Studios GmbH, Rostock, Germany
AUDI AG, Ingolstadt, Germany
BAW GmbH, Michelstadt, Germany
BHF-Bank, Frankfurt, Germany 
BMW AG, München, Germany
Bosch Rexroth AG, Erbach, Germany
Bundesamt für Sicherheit in der Informationstechnik, Bonn, Germany
Bundesdruckerei GmbH, Berlin, Germany
Bundeskriminalamt, Wiesbaden, Germany
CACTUS eSecurity GmbH, Frankfurt, Germany 
CAPCom AG, Darmstadt, Germany
CE Infosys GmbH, Bodenheim, Germany
CISS TDI GmbH, Sinzig, Germany
Commerzbank AG, Frankfurt, Germany 
con terra GmbH, Münster, Germany
CUI Universität Genf, Switzerland
DaimlerChrysler Aerospace
DaimlerChrysler AG, Ulm, Germany
danet consult GmbH, Weiterstadt, Germany
Danet Internet Solutions GmbH, Darmstadt, Germany
DATAstreet Projects AG, Selfkant-Hillensberg, Germany
DCT Digital Copyright Technologies AG
DDS digital data services GmbH, Karlsruhe, Germany
DEKRA Medienakademie Rügen, Binz, Germany
Delft University of Technology, Delft, Netherland
Deutsche Bank AG, Frankfurt, Germany 
Deutsche Post Direkt GmbH, Bonn, Germany
Deutsche Telekom AG, NL Darmstadt, Germany
Deutsche Telekom AG, NL Rostock, Germany
Deutsches Forschungszentrum für künstliche Intelligenz (DFKI), 
Saarbrücken, Germany 
Diginet GmbH, Griesheim, Germany
DITR/DIN e.V., Berlin, Germany 
Dornier GmbH, Friedrichshafen, Germany
Dr. Loeckel Unternehmensberatung
DVZ Datenverarbeitungszentrum Mecklenburg-Vorpommern GmbH,
Schwerin, Germany
EADS, München, Germany
ECO Electronic Commerce Forum e.V., Dortmund, Germany 
ECS Engineering Consulting & Solutions GmbH, Neumarkt, Germany
EDS PLM Solutions, Berlin, Germany
Engineering Consulting & Solutions GmbH, Neumarkt, Germany
Engineering Consulting & Solutions GmbH, Rostock, Germany
EPFL, Lausanne, Switzerland
Erbacher Brauhaus, J. Wörner & Söhne KG, Erbach, Germany
European Media Laboratory GmbH, Heidelberg, Germany
F&C Forschungstechnik und Computersysteme GmbH, Gülzow, Ger-
many
Fachhochschule Darmstadt, Germany 
Fachhochschule Giessen-Friedberg, Germany
Fachhochschule Trier, Umwelt-Campus-Birkenfeld, Germany
Fachhochschule Wiesbaden, Germany
FlexSecure GmbH, Darmstadt, Germany
Fraunhofer Anwendungszentrum Großstrukturen in der Produktions-
technik, Rostock, Germany
Fraunhofer Fokus, Darmstadt, Germany
Fraunhofer IAO, Stuttgart, Germany
Fraunhofer IGD, Darmstadt, Germany
Fraunhofer IGD, Institutsteil Rostock, Germany
Fraunhofer IIS, Erlangen, Germany
Fraunhofer IMK, Bonn, Germany
Fraunhofer IPK Berlin, Germany
Fraunhofer IPSI, Darmstadt, Germany 
Fraunhofer SIT, Darmstadt, Germany
FrontSite AG, Weiterstadt, Germany
GECKO Gesellschaft für Computer- und Informationssysteme mbH,
Rostock, Germany
GELIS Gesellschaft für Landinformationssysteme mbH, Groß-Zimmern,
Germany
GENIMEDIA SA
Geographisches Institut, Universität Bonn, Germany
GFI-Gesellschaft für Informationstechnologie mbH, Leipzig, Germany
GIStec GmbH, Darmstadt, Germany
Habermehl & Follmann, Planungsbüro für Verkehrswesen, Rodgau,
Germany
HEAG MediaNet GmbH, Darmstadt, Germany
health&media GmbH, Darmstadt, Germany
Hessische Zentrale für Datenverarbeitung, Wiesbaden, Germany
Hessisches Landesvermessungsamt, Wiesbaden, Germany
Hewlett Packard GmbH, Bad Homburg, Germany
HM health&media GmbH, Heidelberg, Germany
Höfer & Bechtel GmbH, Mainhausen, Germany
i3mainz-Institut für Raumbezogene Informations- und Messtechnik,
Fachhochschule Mainz, Germany

IGO Interessengemeinschaft Odenwald e.V., Erbach, Germany
IHK Darmstadt, Germany
InBit Institut für Betriebsorganisation und Informations-Technik
gGmbH, Rostock, Germany
Ingenieurkammer des Landes Hessen, Wiesbaden, Germany
INI-GraphicsNet Stiftung, Darmstadt, Germany
innominate AG, Berlin, Germany
InterCard, Villingen, Germany
InsDOM-Institute for Domain Modeling, Luzern, Switzerland
Institut für Geodäsie und Photogrammetrie, Eidgenössische 
Technische Hochschule Zürich, Switzerland
Institut für Geoinformation und Landesvermessung, Technische Uni-
versität Wien, Austria
Institut für Geoinformation, Westfälische Wilhelms-Universität 
Münster, Germany
Institut für neue medien gGmbH, Rostock, Germany
Institute for Domain Modeling - InsDOM, Luzern 10, Switzerland
Institute for International Research GmbH & Co., Sulzbach/Ts., Ger-
many
Institute for International Research, Sulzbach/Ts., Germany
Instituto Superior Tecnico, Lissabon, Portugal
InterCard, Villingen, Germany
Intergraph Deutschland GmbH, Ismaning, Germany
InvestitionsBank Hessen AG, Wiesbaden, Germany
IVO Industrievereinigung Odenwald e.V., Erbach, Germany
Kiesewetter & partner-Agentur für Marketing und Werbung, Freiburg,
Germany
KOBIL Systeme GmbH, Worms, Germany 
Kommunalverband Ruhrgebiet Essen, Germany
Kompetenznetz Parkinson, Marburg, Germany
Kreisstadt Erbach, Germany
Kvaerner Warnow Werft GmbH, Rostock-Warnemünde, Germany
Land Hessen, Wiesbaden, Germany
Landesvermessungsamt Baden-Wüttemberg, Stuttgart, Germany
LGN - Landesvermessung+Geobasisinformation Niedersachsen, 
Hannover, Germany
LiNK MV e.V., Rostock, Germany
Lufthansa Systems GmbH, Kelsterbach, Germany
LUM Geographische Informationssysteme GmbH, Selfkant-Hillens-
berg, Germany
LVA Baden-Württemberg, Stuttgart, Germany
MapInfo GmbH, Raunheim, Germany
MarineSoft Entwicklungs- und Logistikgesellschaft mbH, Rostock-
Warnemünde, Germany
Max-Planck-Institut für Informatik, Saarbrücken, Germany
MEDEOCOM Gesellschaft für Informations- und Kommunikationssy-
steme mbH, Rostock, Germany
MediaSec Technologies GmbH, Essen, Germany 
Media transfer GmbH, Darmstadt, Germany
megatel Informations- und Kommunikationssysteme GmbH, Bremen,
Germany
MTE Meerestechnik Engineering GmbH, Wismar, Germany
MVweb GmbH & Co. KG, Schwerin, Germany
NCP engineering GmbH, Nürnberg, Germany
NETIMAGE, Gargilesse, France
Nextra Darmstadt Communication Service Provider GmbH, Darmstadt,
Germany
Odenwald Regional Gesellschaft mbH, Erbach, Germany
Odenwaldkreis, Erbach, Germany
OdiSys GmbH, Darmstadt, Germany
OREG mbH, Erbach, Germany
Orientation Online-Marketing Marc Waschkau, Greifswald, Germany
PASS Network Consulting Group GmbH
Philips, Potomac, 
Planet AG, Raben Steinfeld, Germany
Planet internet commerce GmbH, Raben Steinfeld, Germany
Postbank-Systems AG, Bonn, Germany
Regulierungsbehörde für Telecommunikation und Post, Bonn, Ger-
many
Robert Bosch GmbH, Erbach, Germany
SACD, Paris, France
SCHIFFKO GmbH, Rostock, Germany
Schweißtechnische Lehr- und Versuchsanstalt M-V GmbH, Rostock,
Germany
SECUDE GmbH, Darmstadt, Germany 
SECUNET GmbH, Essen, Germany 
SICAD Geomatics GmbH & Co. OHG, Frankfurt, Germany
Siemens AG, München, Germany 
Silicon Graphics GmbH, Karlsruhe, Germany
SLAT DV-Consulting GmbH, Waldems, Germany
Software AG, Darmstadt, Germany
Sparkasse Odenwaldkreis, Erbach, Germany
Stadtmessungsamt Stuttgart, Germany
STAR 21 NETWORKS GmbH, Frankfurt, Germany
STN Schiffselektrik GmbH, Elmenhorst, Germany
STTI - Service to the Internet GmbH, Erbach, Germany
SundData GmbH, Stralsund, Germany
synfis AG, Düsseldorf, Germany
Technische Universität Darmstadt, Germany
Technische Universität München, Germany

Members of the Forums of ZGDV
(as of May 2002)

Managing Directors
Dr.-Ing. Nico Günther, ZGDV e.V., Rostock, Germany
Prof. Dr. Puls, Meerestechnik Engineering GmbH, Wismar, Germany



CG topics 4/200252

Johann Wolfgang Goethe-Univer-
sität, 
Frankfurt am Main, Germany

Ewha Womans University, 
Korea

Universitá Degli Studi Di Trento,
Trento, Italy

Technische Universität Darmstadt
Fachbereich Informatik
Fachgebiet Graphisch-Interaktive
Systeme, Darmstadt, Germany

Universidade do Minho, Braga,
Guimarães, Portugal

Nanyang Technological University,
Singapore

Rhode Island School of Design,
Providence, Rhode Island, USA

Brown University,
Providence, Rhode Island, USA

Universität Rostock,
Rostock, Germany

TUD
Graphisch-Interaktive Systeme

University Partnerships

Technische Universität Wien, Institut für Geoinformation und Landes-
vermessung, Wien, Austria
Technologiestiftung Hessen GmbH, Wiesbaden, Germany
TeleTrust Deutschland e.V., Erfurt, Germany
Tensing GeoInformatik GmbH, Aachen, Germany
Terra Map Server GmbH, Dortmund, Germany
TESO AG - Tele-Service-Odenwald, Michelstadt, Germany
Thales Communications
T-Mobile-Stiftungsprofessur für M-Commerce, Universität Frankfurt,
Germany
T-Nova Deutsche Telekom Innovationsgesellschaft mbH - Technolo-
giezentrum Darmstadt, Germany
Tribon Solutions AB, Malmö, Sweden
Universidade de Vigo
Université catholicque de Louvain, Belgium
Universität Magdeburg, Institut für Biometrie und Medizinische Infor-
mation, Magdeburg, Germany
Universität Münster, Institut für Geoinformatik, Münster, Germany
Universität Rostock, Germany
usd.de ag, Langen, Germany 
Volksbank Odenwald e.G. Michelstadt, Germany
Volkswagen AG, Wolfsburg, Germany
vrcom GmbH, Darmstadt, Germany
W/S Medienkonzepte, Beerfelden, Germany
WBI - Wolf Blumenthal, Ingenieurbüro, Mainz, Germany
Wirtschaftsministerium Mecklenburg-Vorpommern, Schwerin, Ger-
many
Wissenschaftsstadt Darmstadt, Germany
Z/I Imaging GmbH, Oberkochen, Germany
ZGDV Rostock, Rostock, Germany
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Cybernarium Projektgesellschaft mbH
Fraunhoferstrasse 5
64283 Darmstadt
Phone +49 / 6151 / 155-661
Fax +49 / 6151 / 155-663
Email info@cybernarium.de
WWW http://www.cybernarium.de/

Cybernarium 
Projektgesellschaft mbH, 
Darmstadt, Germany

Managing Director
Rolf Kruse, Darmstadt, Germany 

Associates
INI-GraphicsNet Stiftung, Darmstadt, Germany
Prof. Dr.-Ing. José L. Encarnação
Dr. Stefan Müller

CAPCom AG 
Rundeturmstrasse 12
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-900
Fax +49 / 6151 / 155-909
Email info@capcom.de
WWW http://www.capcom.de/

INI-GraphicsNet Spin-offs

Executive Board
Luc Neumann (CEO), 
Dr. Stefan Gehring

Shareholders
INI-GraphicsNet Stiftung, Darmstadt, Germany
Prof. Dr.-Ing. José L. Encarnação,
Past and present senior staff of the INI-GraphicsNet
Private Investors

CAPCom AG, 
Darmstadt, Germany

Investitions Holding GmbH

IN I -Graphic s

Board of Directors
Prof. Dr.-Ing. José L. Encarnação, Fraunhofer IGD, Darmstadt, Ger-
many
Prof. Dr. Heinz Klandt, European Business School, Östrich-Winkel,
Germany
Wolfgang Kniejski, Fraunhofer IGD, Darmstadt, Germany
Axel Kühn, Dresdner Kleinwort & Benson, Frankfurt, Germany 
Dr. Thomas Kühr, T-Telematik Venture Holding GmbH, 
Bonn, Germany

Managing Director
Michaela Tittmann, T-Telematik Venture Holding GmbH, 
Bonn, Germany

Associates
T-Telematik Venture Holding GmbH, Bonn, Germany
INI-GraphicsNet Stiftung, Darmstadt, Germany
INI-Mitarbeiterbeteiligungsgesellschaft bürgerlichen Rechts mit 
Haftungsbeschränkung, Darmstadt, Germany
Prof. Dr.-Ing. José L. Encarnação, Darmstadt, Germany

INI-Graphics Investitions Holding GmbH
Fraunhoferstrasse 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-118
Fax +49 / 6151 / 155-194
Email ini-invest@ini-graphics.net

INI-Novum, Inc.
321 South Main Street
Providence, RI 02903-7108, USA
Phone +1 / 401 / 228-2121
Fax +1 / 401 / 521-3705 
Email lkarle@crcg.edu 
WWW http://www.ini-novum.com/

INI-Graphics Investitions Holding
GmbH, Darmstadt, Germany

Officers
Lars Karle, President and CEO
Wolfgang Kniejski, Treasurer
Matthew Hutchins, Sr., Secretary and Managing Director

Shareholders
Lars Karle (Founder)
INI-GraphicsNet Stiftung, Darmstadt, Germany
Private Investors

INI-Novum, Inc., Providence, 
Rhode Island, USA

Advanced Training & Learning Corporation
PO Box 596
Glastonbury, CT 06033 USA
Phone +1 / 860 / 985-7820
Fax +1 / 860 / 368-2490
Email rwilliams@atlc-inc.com
WWW http://www.atlc-inc.com/

Advanced Training & Learning
Corporation (ATLC), 
Glastonbury, Connecticut, USA

Officers
Richard Williams, President and CEO
Daniel Gross, Executive Vice President and CTO

Shareholders
INI-GraphicsNet Stiftung, Darmstadt, Germany
INI-Novum, Providence, Rhode Island USA
Fraunhofer CRCG, Providence, Rhode Island USA

Centre for Graphics and Media Technology
Nanyang Avenue, Singapore 639798
Phone +65 / 6790-6988
Fax +65 / 6792-8123
Email info@cgmt.org
WWW http://www.cgmt.org/

Centre for Graphics and Media
Technology (CGMT), Singapore

Centre
Graphics & Media
Technology

Directors
Dr. Tony Chan, Singapore
Dr. Wolfgang Müller-Wittig, Singapore

Associates
INI-GraphicsNet Stiftung, Darmstadt, Germany
NTU-Ventures, Singapore
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OTLO VR Systeme GmbH
Joachim-Jungius-Str.11
18055 Rostock, Germany
Phone +49 / 381 / 44035-930
Fax +49 / 381 / 4444232
Email info@otlo.de
WWW http://www.otlo.de/

Meticube - Sistemas de Informação, Comuni-
cação e Multimédia, Lda.
Centro de Empresas de Taveiro
Estrada de Condeixa
3040-912 Taveiro - Coimbra, Portugal
Phone +351 / 239 980 901
Fax +351 / 239 980 948
Email info@meticube.com
WWW http://www.meticube.com/

MediTEQ, Inc.
321 So. Main St. 
Providence, RI 02903, USA
Phone +1 / 401 / 453-6368
Fax +1 / 401 / 453-0444 
Email jcoleman@mediteq.com/

President 
Dr. John D. Coleman

Shareholders
Dr. John D. Coleman (Founder)
Fraunhofer CRCG, Providence, RI, USA
INI-GraphicsNet Stiftung, Darmstadt, Germany
Private Investors

MediTEQ, Inc. 
Providence, Rhode Island, USA

Managing Director
Ulf Stelbe

Associates
Dr. Nico Günther, Rostock, Germany 
Dr. Bernd Kehrer, Darmstadt, Germany
Ulf Stelbe, Rostock, Germany
INI-GraphicsNet Stiftung, Darmstadt, Germany

OTLO VR Systeme GmbH,
Rostock, Germany

Managing Director
Jürgen Bund

Associates
Jürgen Bund, Coimbra, Portugal
CCG, Guimarães, Portugal
ZGDV e.V., Darmstadt, Germany 
INI-GraphicsNet Stiftung, Darmstadt, Germany
Prof. Dr.-Ing. José L. Encarnação
Prof. Adérito Fernandes Marcos, Guimarães, Portugal
Karsten Schmidt, Darmstadt, Germany
Other private investors

Meticube Lda.,
Coimbra, Portugal

MediaSec Technologies GmbH
Berliner Platz 6-8
45127 Essen, Germany
Phone +49 / 201 / 43752-70
Fax +49 / 201 / 43752-77
Email info@mediasec.de
WWW http://www.mediasec.de/

MediaSec Technologies LLC
10 Weybosset Street,
Suite 501
Providence, RI 02903, USA 
Phone +1 / 401 / 272-3388
Fax +1 / 401 / 272-4884
Email info@mediasec.com
WWW http://www.mediasec.com/

GIStec GmbH
Fraunhoferstr. 5
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-250
Fax +49 / 6151 / 155-259
Email info@gistec-online.de
WWW http://www.gistec-online.de/

MedCom Gesellschaft für medizinische Bildver-
arbeitung mbH
Rundeturmstrasse 12
64283 Darmstadt, Germany
Phone +49 / 6151 / 95147-0
Fax +49 / 6151 / 95147-20
Email info@medcom-online.de
WWW http://www.medcom-online.de/

GIStec GmbH, 
Darmstadt, Germany

President
Dr. Jian Zhao

Associates
MediaSec Technologies GmbH

Managing Director
Dr. Eckhard Koch

Associates
Dr. Eckhard Koch, Essen, Germany
Dr. Jian Zhao, Providence, USA
Deutsche Post Ventures GmbH, Bonn, Germany
CAPCom AG, Darmstadt, Germany
Wolfgang Kniejski, Darmstadt, Germany
Prof. Dr.-Ing. José L. Encarnação
Private Investors

Managing Director 
Prof. Dr.-Ing. Georgios Sakas

Holder of a general power of attorney
Marcus Grimm 

Associates
Prof. Dr.-Ing. Georgios Sakas, Darmstadt, Germany
Marcus Grimm, Darmstadt, Germany
CAPCom AG, Darmstadt, Germany

MedCom Gesellschaft für medi-
zinische Bildverarbeitung mbH, 
Darmstadt, Germany

Managing Director
Dr. Uwe Jasnoch

Associates
INI-GraphicsNet Stiftung, Darmstadt, Germany
T-Telematik Venture Holding GmbH, Bonn, Germany
Private investors

MediaSec Technologies GmbH,
Essen, Germany

MediaSec Technologies LLC, 
Providence, Rhode Island, USA
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Sponsors of the INI-GraphicsNet
Foundation

State of Hesse, Germany

T-Venture, Germany

vrcom Gesellschaft für immersive Visualisie-
rungslösungen mbH
Mornewegstraße 28
64293 Darmstadt, Germany
Phone +49 / 6151 / 30083-0
Fax +49 / 6151 / 30083-19
Email info@vrcom.de
WWW http://www.vrcom.de/

Polygon Technology GmbH
Rundeturmstraße 12
64283 Darmstadt, Germany
Phone +49 / 6151 / 155-482
Fax +49 / 6151 / 155-479
Email info@polygon-technology.de
WWW http://www.polygon-technology.com/

Managing Director
Heike Ziegler

Associates
Heike Ziegler, Darmstadt, Germany
INI-GraphicsNet Stiftung, Darmstadt, Germany
INI-Graphics Investitions Holding GmbH, Darmstadt, Germany
tbg Technologie-Beteiligungs-Gesellschaft mbH der Deutschen Aus-
gleichsbank, Bonn, Germany
T-Telematik Venture Beteiligungsgesellschaft mbH, Bonn, Germany

vrcom GmbH,
Darmstadt, Germany

Managing Director
Dr. Peter Neugebauer

Associates
Dr. Peter Neugebauer, Darmstadt, Germany 
CAPCom AG, Darmstadt, Germany
INI-GraphicsNet Stiftung, Darmstadt, Germany

Polygon Technology GmbH,
Darmstadt, Germany
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